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Europe Needs More Applied R&D

· Firms Should Invest More

· Governments Should Give More Support
This document is being prepared by the EARTO Secretariat to help EARTO members in their discussions and negotiations with governments, firms and others.

It is a work in progress that will be augmented as further evidence and arguments come to light. 

The present, first draft is being circulated for comment. EARTO members and other readers are invited to contribute additional evidence or observations.



R&D investment is the foundation

of modern society …

There is broad agreement among governments and economists that investment in R&D raises productivity and generates economic growth. This is true for firms individually as well as for economies as a whole. The seminal work of modern economic growth theory attributed 90% of growth to technological change and just 10% to increases in capital
. Thus the wealth and welfare of modern society depend fundamentally on continuing investment in and exploitation of new knowledge. 

… and governments have a special responsibility to support it

Economists also broadly agree that in the absence of government intervention firms’ expenditure on R&D will be sub-optimal. This is because they cannot be sure of capturing all of the benefits of their investment. There are many reasons for this. Employees may leave for other firms, taking valuable know-how with them. They may give away information in casual conversation or in publications. While patents give protection, they also require publication and their lifetime may not be long enough to allow an adequate return on the original investment. Small firms often lack the personnel and/or capital for undertaking R&D. 

For these and other reasons, total R&D investment will tend to be sub-optimal. Public intervention is therefore necessary. Governments intervene both directly and indirectly. Direct intervention includes funding of research in universities, RTOs and firms. Indirect intervention includes IPR legislation, education and training, competition and industrial policy – factors which shape the framework conditions for R&D and innovation.

Europe is lagging well behind

The United States in R&D

Since the early 1990s the European Commission and others have pointed to the “European Innovation Paradox”. The paradox is that Europe performs well in science but performs badly in innovation. In other words, Europe is poor at converting scientific results into technologies and practical applications. The paradox has often been explained largely in terms of organisational, institutional or cultural factors. 

A recent analysis insists on a simpler, underlying explanation. It is that the US is spending more and differently in all phases of the innovation process. Figures show that US and EU expenditure on basic research are broadly comparable, with the EU even exceeding the US in certain areas. The picture for spending on applied research looks very different, however. Europe is falling further and further behind. European firms, particularly SMEs, are not investing enough, and European governments give less support for business R&D than does the US
. The conclusions from this analysis are:

· Europe needs more investment in applied research and greater public support for business R&D.

· The gap is so large that we shall need a sustained long-term comprehensive effort of direct and indirect government action to close it.

Why Firms Should Invest More

R&D Investment Has A High Rate Of Return

Firms that invest in R&D increase their sales significantly. Many studies have been made of the impact of a firm’s R&D investment on its output. They generally show rates of return between 10% and 15%, sometimes even higher
.

R&D Investment Is Risky But Generates A Higher Return Than Capital Investment

Companies may be reluctant to invest in R&D because they think the risks are high. Recent US research has investigated this using data for a large number of firms over a long period of time. The results, which proved robust to all kinds of cross-checks, showed that R&D investment is indeed more risky than capital investment (i.e. spending on land, plant and equipment). But they also showed that, on average, R&D investment produced a return about three times larger than capital investment
. 

Obviously, that does not mean that all capital investment should be diverted to R&D investment: the aim has to be to produce new technology (R&D) and to exploit it (plant and equipment). But firms are sometimes too risk-averse, preferring capital investment aimed at expanding existing capacity (i.e. investing more in current technology) to R&D investment for developing new products and processes. 

Companies That Invest In R&D Increase Their Sales, Productivity And Market Value

The British government produces an annual “Research and Development Scoreboard” to help companies benchmark their innovation performance. The scoreboard uses data for almost 600 British companies and the top 500 R&D investing international companies. The latest edition of the scoreboard looks at the relationship between R&D investment and company performance
. It concludes, “R&D intensity (R&D expenditure related to sales) is positively correlated over the medium term with company performance measures such as sales growth, productivity and market value”. It tells us that:

· Sales growth is greater for high R&D intensity companies and six times greater for companies with an above average proportion of sales from new products
.

· Value added per employee rises together with R&D per employee, demonstrating a correlation with productivity.

· The market value of high R&D companies has risen more than twice as fast as the stock exchange index over the past three years.

An ex post analysis of 196 EU-funded R&D projects completed in 1992 and 1993 was made five years after the projects had finished
. The 196 projects, from the BRITE-EURAM programme, involved total R&D investments of about €120 million. The study found that the participating companies and their university and RTO partners had obtained at least €650 million of economic benefit within the five years (with still more to come in later years):

· additional turnover (new business):

€ 366 million

· cost savings (efficiency gains)


€ 278 million

· technology transfer deals



€     6 million

Why Governments Should Give More Support 

Governments should support R&D, directly and indirectly, because innovative companies live longer, achieve higher sales and profits, and so pay more taxes and create more jobs
. 

As obvious and important as the above reasons are, they are not the only ones and perhaps not even the most important. When a firm invests in R&D, it does so for its own benefit. But when its new technology finally reaches the market-place in the form of new goods or services, it can have “spill-over” effects which greatly magnify the importance of the original investment. The personal computer first marketed by IBM is a good example. It made money for IBM, of course (and much more for other manufacturers who later displaced IBM). But much more fundamental is the way this innovation has totally changed how office work is performed around the globe, with enormous consequences for employment, skill levels, productivity, and so on. Given these beneficial spill-over or “technology diffusion” effects of R&D investment - but because, as indicated earlier, firms tend to under-invest in R&D – it is essential that governments provide incentives to persuade firms to invest more.

Economists distinguish between “private returns” to R&D (what firms get back from their investment) and “social returns” (the wider impact through technology diffusion). There have been many studies comparing private and social returns on R&D “all pointing in the same direction: R&D spill-overs are present, their magnitude may be quite large, and social rates of return remain significantly above private rates”
. As indicated earlier, estimates of the private rate of return tend to lie between 10% and 15%. Putting a figure on the social return is difficult because while some technologies tend to be specific to a particular industry, others rapidly spill over from one industry to another, and from one country to another. Econometric studies suggest that the overall social return may be 100% and even higher, i.e. 10 times or more the private return
. 

Conclusion

Governments must promote applied research directly, through subsidies, as well as indirectly, through supportive framework policies. The United States is pulling away from Europe in economic performance, aided by higher spending on applied R&D. In an increasingly global economy, European governments have no choice but to follow suit. The European Commission as well as national and regional governments in Europe must significantly increase their support for applied R&D undertaken by firms and RTOs – and in a sustained way over a long period of time.
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