THE SCOTTISH COUNCIL FOR DEVELOPMENT AND INDUSTRY

Response to the Scottish Executive’s consultation document

“The Report of the Science Strategy Review Group”

SUMMARY

· SCDI is very encouraged by this initiative of the Scottish Executive. A healthy science base is critical to a modern, well-diversified economy and a Scottish Science Strategy will be a welcome, if somewhat overdue, development.

· It will be important to have input from all sectors as the Strategy is developed – including formative education and industry, especially from those at the cutting-edge of R&D – as improving Scotland’s science base is not exclusively a challenge for academics.

· Scotland has an excellent track record in basic research. We appear, however, to be far weaker when it comes to the development aspect. The issue of linkages with industry will be an important part of the Strategy – as an example, universities need to become more client-driven. Similarly, more needs to be done to help universities and research institutes spin-off commercial enterprises out of their basic research.

· Scotland is facing a growing shortage of skills in science & engineering. This is particularly true of small companies, which have limited resources to properly train staff. Despite receiving increased attention recently, the situation is more serious than many people believe.

· The structure of the Scottish Executive is largely inadequate to properly engage issues thrown up by a Science Strategy. A separate team that is independent of departments is required to take an overview of the situation – looking at issues like science, the new economy, skills, education, etc. and it should be able to promote new ideas and challenge received wisdom.

· Moreover, science should have its own junior minister in the Scottish Executive under the auspices of the Minister for Enterprise & Lifelong Learning. A government minister would begin to give science the profile it deserves and requires.

· An overriding priority for the Scottish Executive is to fully integrate R&D policy into other related policies, especially economic and educational ones. As an example, in its recently released consultation on a “Framework for Economic Development for Scotland”, there was no explicit mention of a science & technology base. When it comes to issues like R&D in government, there is often a lack of co-ordination between departments and it will be very difficult to get the support of industry and the universities behind a Science Strategy if government has not got its own house in order.

· As noted in the SSRG’s report, there are some concerns over how well primary and secondary education is preparing students for a career in science. SCDI echoes these concerns, but it is our view that an even bigger issue is how students get encouraged to consider a career in science.

· At primary school level, teachers are expected to teach all subjects, but with many of them lacking an extended scientific education it seems unfair to burden them with the task of making sure enough students get excited about science. SCDI suggests that it might be time for specialist science teachers in primary school.

· It is also very worthwhile targeting senior secondary school students as they make their decisions about university careers. A national programme that involves placing students with high-tech companies and other organisations over the summer, as a means of introducing them to actual R&D, would encourage them to consider it as a career.

· Thought should be given to establishing a national network of science clubs at secondary school level, similar to the Young Engineers Club programme run by SCDI. This programme is very successful and now has some 3,000 students involved across Scotland with the numbers growing year after year. 

· It is not entirely clear that policy-makers know exactly where Scotland’s scientific strengths lie. The overriding objective of any Scottish Strategy should be to create and maintain Scotland’s science base at a world-class level. To do this, effort must be focused on areas where Scotland is competitive, as it is impractical and self-defeating to try to lead in all areas. It is critical that the Scottish Executive takes a strategic view and considers the science base on a Scottish-wide level.

· With this in mind, the funding mechanism needs a substantial overhaul. For example, at present, the Scottish Higher Education Funding Council (SHEFC) funds projects on the basis of past performance, as opposed to future needs.  SHEFC could also play a substantial role in boosting the science base by funding, and thereby strongly encouraging, universities to carry out research projects on a collaborative basis.

· There is also a useful marketing role that can be played by government and its associated agencies. Proper promotion of an active science and engineering base encourages inward investment and often brings with it a host of spin-off benefits.

INTRODUCTION

1. The Scottish Council for Development & Industry (SCDI) is an independent, broadly based membership organisation that influences and strengthens Scotland’s economy through the formulation and promotion of innovative, non-partisan public policies. SCDI welcomes this opportunity to comment on the Report of the Science Strategy Review Group (SSRG), as we have a long-standing interest in many of the issues discussed.

2. Outlined below are general observations on the whole issue of a Science Strategy for Scotland followed by some more specific comments under the various headings of the Report. This response follows an extended discussion of the consultation paper at SCDI’s most recent Executive Committee meeting in Inverness, at the instigation of the Board.

3. SCDI is very encouraged by this initiative of the Scottish Executive. A healthy science base is critical to a modern, well-diversified economy and a Science Strategy will be a welcome, if somewhat overdue, development.

4. Despite our overall support, we have some concerns over the composition of the Review Group. Without being over critical, there appears to be an absence of individuals at the cutting-edge of R&D, and improving Scotland’s science base is not just the job of academics. It is equally important to have representation from industry and formative education (i.e., primary and secondary). It would also be beneficial to see some members with a background in information technology, electrical engineering or other in-demand skills. 

5. As a general comment, the Report looks mainly at the supply-side aspects of a Science Strategy such as education, skills, structures, etc. However, as we note later, a well-developed strategy needs to focus on those elements where Scotland has a competitive edge. Consideration of the demand for various aspects of a science base, both now and in the future, needs equal emphasis.

6. While we appreciate that this report is a precursor to a full Scottish Science Strategy, sooner or later there needs to be movement away from simply identifying and cataloguing all the issues. Decisions, or at least clear options, are required in the Strategy proper in order to focus the debate.

7. The tone of the Report is rather inward looking. There is a minimal attempt to draw on lessons from other jurisdictions, or even make comparisons, on some of these issues. Many of the problems noted are not unique to Scotland and, especially given Scotland’s relatively poor performance on a number of crucial benchmarks, opportunities to learn from others’ experiences should be taken where possible.

8. Finally, SCDI also questions the Group’s interpretation of ‘science’. Science is not the same as engineering; neither of which mean technology. The term R&D is probably more appropriate and is, in fact, also used in the Report. The issues surrounding basic research and its subsequent development are not one and the same. In fact, one of the main challenges facing Scotland is how to develop its excellent research record. Combining these two vastly different, but related, elements of the commercialisation process into ‘science’ makes progress very difficult. Including social sciences such as economics further clouds the issue as it is extremely unclear what relevance they have to the discussion.

SCIENCE AND THE ECONOMY

9. In “Devolution and Science” (April 1999), the Royal Society and the RSE noted that “Scotland is a very small country … unless there is a healthy science & engineering base and proper two-way linkages with industry, many sectors of the Scottish economy are likely to fail the test of international competitiveness.” In the development of a Science Strategy, the issue of linkages with industry is probably the most critical element.

10. As the Review Group pointed out, Scotland has an excellent track record in basic research. Much of it is world-class, especially in genetics. However, we appear to be far weaker when it comes to the development aspect. In the biotechnology industry, for example, while the UK is a close second to the US in terms of research papers, it is a long way behind the US and Japan in terms of owning the patents.

11. In general, the form of communication between universities and industry appears to be a significant problem. Instead of being merely concerned with transferring process knowledge, universities need to become more client-driven and ask themselves and industry what they can do to help businesses compete. 

12. In addition, there seems to be little consistency across universities, as some universities have no technology transfer office at all. Others, such as the University of Edinburgh and the University of Glasgow, have huge departments. However, it is not clear that these departments are particularly efficient or effective at meeting the specific requirements of industry.

13. Research is not only carried out at universities. Dolly did not come from a university, but rather a research institute. Scotland has a number of excellent independent research institutes, such as the Roslin Institute, but it appears that many of them are finding life difficult. They do not seem to be getting the necessary support from funding agencies given their contribution to economic development.

14. At the risk of calling for yet another agency in Scotland, effective communication between, and co-ordination of, all the players in Scottish R&D has to be addressed. This includes universities, government, industry, research institutes and economic development agencies such as Scottish Enterprise. Given the competition Scotland faces, our science base can only be effective if it works on a collaborative basis.

15. Universities provide spin-offs to the economy in addition to basic research. The Scottish Executive needs to look closely at how these spin-offs can be maximised. In particular, there is tremendous potential for the development of new businesses. MIT or, closer to home, Oxford and Cambridge are excellent examples of what can be achieved.

16. As a whole, Scotland suffers from low levels of investment in R&D relative to world-class standards. Currently, Scotland spends about 1.6% of GDP on R&D, well below the pace set by countries such as the United States. Scottish industry needs to spend considerably more on R&D to maintain its competitiveness. As an example of the problem, the main multinationals that dominate Scotland’s IT industry have to date carried out minimal research, design or even development work in Scotland.

17. Boosting this performance is a central task of any Science Strategy. Incentives built into the tax system are an excellent way of stimulating R&D investment. However, given that taxes are not a devolved matter, the Scottish Executive may need to come up with other imaginative schemes that can be specific to Scotland. The Treasury should be encouraged to regularly assess the current R&D incentive structure to ensure it meets the test of international competitiveness.

18. Scotland is facing a growing shortage of skills in science & engineering. This is particularly true of small companies, which have very little resources to properly train staff. Despite receiving increased attention recently, the situation is more serious than many people believe. A further problem is that, even once recognised, skill shortages are unlikely to be rectified overnight as any action taken often yields few short-term results. SCDI carried out an in-depth study of skill shortages in manufacturing last year that highlighted many of these issues.

SCIENCE AND GOVERNMENT POLICY

19. An overriding priority for the Scottish Executive is to fully integrate R&D policy into other related policies, especially economic and educational ones. For example, how will a Scottish Science Strategy interact with such initiatives as the Knowledge Economy Task Force, Digital Scotland, etc.? If a Science Strategy is to work, it needs to be fully harmonised with complementary policies or it will have limited relevance.

20. As an example, in its recently released consultation on a “Framework for Economic Development for Scotland”, there was no explicit mention of a science & technology base at all. This suggests that the notion of science as a key driver in a modern economy has yet to properly influence government thinking. If true, this would certainly be a cause for concern.

21. The structure of the Scottish Executive is largely inadequate to properly engage issues thrown up by a Science Strategy. A separate team that is independent of departments is required. Its task should be to take an overview of the situation – looking at issues like science, the new economy, skills, education, etc. and it should be able to promote new ideas and challenge received wisdom. This team should also be responsible for developing a communications strategy for the Scottish Executive as a number of strands will need to be pulled together. Any Science Advisory group that is appointed should be integral to this team.

22. A strong case could be made for science to have its own junior minister in the Scottish Executive under the auspices of the Minister for Enterprise & Lifelong Learning. For a number of reasons, science has a low standing with the public, as does science policy with the R&D community. A government minister would begin to give science the profile it deserves and requires.

23. An even more ambitious move would be to think radically about the whole structure of the Scottish Executive. In many respects, the Whitehall model is incapable of handling crosscutting issues like science policy, and a complete redesign would do wonders. A policy area such as science presents an excellent opportunity to practise the ideas of joined-up government and other holistic thinking.

24. When it comes to issues like R&D in government, there is a lack of integration primarily because of the structural problems noted above. Likewise, the interaction with agencies such as Scottish Enterprise, Locate in Scotland, and SHEFC is vital. As noted in paragraph 14 above, the issue of communication between all these players needs immediate attention. It will be very difficult to get the support of industry and the universities behind a Science Strategy if government has not got its own house in order.

SCIENCE AND THE PUBLIC

25. SCDI concurs completely that public perception of science deserves a place in a Scottish Science Strategy. As we have noted, science seems to have a low standing with the public. Ongoing concerns over genetically modified foods, cloning, etc., have been inadequately addressed by both government and the broader scientific community. The Scottish Executive can go a considerable way to rectifying the situation by improving both science’s profile and its importance. 

26. We would also agree with the statement that “the view that science is too complex and difficult for the public to understand” should be challenged. Education is the key. It also needs to be understood that there are no magic fixes for this problem, but rather a long and uphill struggle due to years of neglect.

SCIENCE AND EDUCATION

27. As noted in the SSRG’s report, there are some concerns over how well primary and secondary education is preparing students for a career in science. SCDI echoes these concerns, but it is our view that an even bigger issue is how students get encouraged to consider a career in science. Applications to study science for Highers are dropping; this has a further knock-on effect on the Further Education and Higher Education sectors.

28. It is also very worthwhile targeting senior secondary school students as they make their decisions about university careers. A national programme that involves placing students with high-tech companies and other organisations over the summer, as a means of introducing them to actual R&D, would encourage them to consider it as a career. A number of universities in Canada established such a programme, called Shad Valley, in the mid-1980’s and it would be an excellent model.

29. At basic levels, i.e. primary and secondary, generating enthusiasm for science is an important issue. Primary school teachers are expected to teach all subjects, but with many of them lacking an extended scientific education it seems unfair to burden them with the task of making sure enough students get excited about science. As a result, there appears to be a dumbing-down of science in primary schools. SCDI suggests that it might be time for specialist science teachers in primary school, although given the dropping number of student teachers, especially in science, there is also the significant question of where such teachers might come from.

30. A recent OECD report stated that Scottish students were taught less mathematics and science than almost any other developed nation. At 585 hours per year, this is 13% below the OECD average. However, the report also noted that Scottish students had one of the most positive attitudes to science. This would appear to suggest an opportunity being missed.

31. SCDI has, for a number of years, run a Young Engineers Club programme in Scotland. This programme is very successful with the number of students taking part growing year after year. At last count, there are now 150 clubs with some 3,000 students involved across Scotland. There could well be an opportunity, however, to set up a similar national network of science clubs.

32. The SSRG notes the success that some companies have had with outreach programmes supporting science education in schools. SCDI agrees that these programmes are very worthwhile but the reality is that very few companies can afford these programmes on their own without outside support.

33. There appears to be a tendency for universities to believe that people are academics, researchers or work in industry, and that there is a very clear distinction between each of these. However, there are a lot of benefits to be gained by having people move between these occupations. There is a tremendous opportunity for forward-thinking universities to implement some form of timesharing. For example, staff could work in industry for a couple of years yet have no harm done to their tenure prospects.

34. An important role can also be played by the careers advice services of universities to forge closer links with industry and thereby give students accurate information about prospective careers. There is a prevailing tendency for university advisers to wait for companies to seek them out with guaranteed jobs as opposed to proactive marketing of students. This is particularly important for small companies that are unable to conduct large-scale graduate recruitment programmes yet are crying out for new talent.

THE SCIENCE BASE IN SCOTLAND

35. It is not entirely clear that policy-makers know exactly where Scotland’s scientific strengths lie. Has Scottish Enterprise mapped the science-related part of the economy? The overriding objective of any Scottish Strategy should be to create and maintain Scotland’s science base at a world-class level. To do this, effort must be focused on areas where Scotland is competitive, as it is impractical and self-defeating to try to lead in all areas.

36. Some of Scotland’s universities have managed significant science-related achievements, and appear to be underrated. As an example, the University of St Andrews has the highest-rated physics department in the UK. Heriot-Watt University, in one of its joint ventures, has a turnover of some £100 million, and supplies world-class high-tech companies like Nortel Networks.

37. Nevertheless, it must be borne in mind that leading Scottish universities and research institutes are competing with American universities and others with huge resources. It is critical, therefore, that the Scottish Executive takes a strategic view and considers the science base on a Scottish-wide level.

38. With this in mind, the funding mechanism needs a substantial overhaul. For example, at present, the Scottish Higher Education Funding Council (SHEFC) funds projects on the basis of past performance, as opposed to future needs.  SHEFC could also play a substantial role in boosting the science base by funding, and thereby strongly encouraging, universities to carry out research projects on a collaborative basis.

39. There are a number of major players in R&D funding – the DTI, Scottish Enterprise, the Scottish Further and Higher Education Funding Councils, the Scottish Executive, HIE, various Local Enterprise schemes, the UK Research Councils (e.g. EPSRC), and industry itself. In a number of instances, there are separate funding schemes within the same agency, e.g. the DTI. Most of these organisations are funded, by and large, by the public purse. It would clearly be beneficial to see this money properly co-ordinated.

40. As an example, funding requests for commercial and university R&D projects are directed to different agencies. In many cases, however, the aims and objectives of the funded projects overlap yet there is little, if any, co-ordination. Nor does it appear that the ‘competing’ projects are put in touch with one another to create any synergy.

41. It would also be beneficial to increase the freedom given to funding recipients to carry out research in the manner they see fit. Great discoveries often come by accident, and too much direction stifles innovation and creativity. Clearly, public funding must come with fiscal discipline but the perception seems to be that this could be loosened.

42. There is also a useful marketing role that can be played by government and its associated agencies. Proper promotion of an active science and engineering base encourages inward investment and often brings with it a host of spin-off benefits. In addition, there are productive opportunities for joint ventures, etc. on the part of Scottish companies with strategic partners around the globe.
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� “Devolution and Science”, Joint Working Group of the Royal Society and the RSE, April 1999, p 4.


� During the period covering the 1995-1998 diets of the Scottish Certificate of Education Examinations, numbers presented in S4 for Standard Grade and gaining 1-4 awards decreased by 8.8% in Chemistry, 12.5% in Physics and 28.6% in Technological Studies. The corresponding reductions for those presented in Higher in S5 and gaining A-D awards dropped by 2.7% in Chemistry, 4.5% in Physics and 21% in Technological Studies. (SQA statistics, as quoted in Skills Shortages and Manufacturing, SCDI, 1999, p 16)





