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R&D plays a major role in Innovation, raising productivity and increasing economic growth. This is supported by numerous econometric studies. The latest version of the UK R&D scoreboard shows that the shares of firms which undertake R&D outperform the stock market by a significant margin. For this reason assessments of a country’s R&D performance play a major role in current discussions of innovation performance sometimes to the extent that if only a country could increase its R&D spend and introduce a few other measures such as deregulation, encouraging entrepreneurship and business science relations, all would be well. This is not all that far removed from the philosophy which lay behind the EU 3% R&D target agreed at Barcelona. However if we examine the structural relations between R&D and innovation and economic performance, rather than simply rely on reduced form correlations, a much more complex picture emerges.

First, as the late Keith Pavitt pointed out, R&D is not the only source of new technological knowledge. Depending on the nature of their business firms also create new technological knowledge and embody it in new products and processes using advanced engineering and design skills, reverse engineering, systems integration and software development. Innovation surveys show that firms rate users/customers and suppliers as major external sources of new technological knowledge. Professor Rikard Stankiewicz divides technologies into two main types, research based technologies whose origin typically lies in scientific breakthroughs and engineering based or integrative technologies whose origin lie within industry itself.

The OECD Frascati definition of R&D excludes most of these other means by which firms develop or acquires new technologies. They therefore constitute ‘dark matter’ which is left out of both econometric studies and numerical benchmarking of innovation performance. When a sector which is known to be both innovative and technologically sophisticated appears to do relatively little R&D it tends to be regarded as a paradox. Although science based technologies are becoming of increasing importance and are becoming relevant to more and more firms, innovation based on integrative technologies will remain very significant. Technological innovation in the service sector which is becoming of increasing importance is mainly based on systems integration and the use of information and communication technologies. Development, customisation and acquisition of software will be an increasing element of the cost of innovation.

Secondly, studies of innovation within firms shows that undertaken R&D is only one of a number of complementary activities or assets which are required for successful innovation. For example if a firm lacks marketing capabilities and pays insufficient attention to the needs of customers or lacks the ability to manufacture to appropriate quality at an acceptable cost, merely increasing R&D may serve little purpose. There are plenty of examples of R&D which firms could not profitably exploit R&D which was successful in its own right e.g. Xerox Park or the EMI Body Scanner, and of firms which did too much R&D, for example because competition between different divisions of the firms led to an over-proliferation of new products which crowded each other out in the market. Responses to the UK component of the Third European Community Innovation Survey suggest that R&D is only about 40% of total expenditure on innovation.

At a macro level there are a range of factors which influence innovation performance only some of which are related to in some way to either business enterprise R&D or public sector and academic research. Unless the other factors are reasonably conducive to successful innovation increasing a country’s R&D expenditure will fairly quickly be subject to diminishing returns. As the debate over the EU R&D target has shown increasing innovation performance requires policy action over a wide level.

R&D is often seen as the mainspring of innovation. However many studies suggest that the initial concept for a new or improve product is more often generated at the interface between a potential producer and a potential user and R&D is just one of the means by which this concept can be realised. It is just as valid, perhaps more so, to see R&D as driven by innovation than the other way round.
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