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EXECUTIVE SUMMARY

The report addresses the question of what the Government should do to increase the capacity of UK businesses to exploit science and technology.
2.  We are optimistic about the UK's prospects: the UK economy has many strengths.  But  future prosperity will hinge upon the growth and success of companies which invest in the creation and application of technology in new products, processes and services. These technology based businesses will become increasingly important to the nation's share of the wealth that is created and consumed in the global economy of the 21st century.

3.  We are convinced that the UK, faced with mounting competition and an ageing population, must increase the capabilities of its existing companies to create, apply and exploit advanced technology. The  nation’s ability to create new technology based businesses and to grow them rapidly into large companies must also be strengthened significantly.  These new businesses will need sufficient financial and other resources from the start.

4.  The Government is already pursuing a modernisation agenda for economic competitiveness, regeneration and renewal, based on science, innovation, enterprise and fairness. The steps being taken are welcome and essential.  We believe that further policy development should address the following key strategic needs:

(i)  to increase the cadre of top quality, technologically sophisticated people to lead and manage the growth of technology based businesses;

(ii)  to raise the standing of technology within the UK and to create a strong, underpinning platform of generic, enabling technology;

(iii) to develop a financial pipeline with sufficient capacity to meet the needs of technology based companies for equity and other risk finance.  That means sufficient money and enough people with the knowledge and skills to take sensible investment decisions; and

(iv) to provide modern and effective sponsorship support from Government Departments.

5.  People: Through its education, training and immigration policies Government should seek to increase significantly the cadre of top class, technologically sophisticated people in the labour force. In partnership with universities, Research Councils, the professional institutions and businesses,  it should promote a greater two way flow of senior technologists  between companies and universities;  and seek to improve career pathways for  students and researchers in science, engineering and technology, so that they gain the skills, knowledge and contacts needed for running technology based businesses.

6.  Technology: Through incentive, reward, recognition and funding mechanisms, the Government, along with other key stakeholders, should seek to raise significantly the status and recognition of technology in the UK.  Support for collaborative R&D programmes with companies should be expanded, permitting the participation of partners from overseas, beyond the EU, when appropriate.  Government should also increase expenditure on supporting research and development in small firms and develop the services which help small firms make creative use of technology.

7.  Finance: The Government should ensure that fiscal policies concerning technology based businesses are internationally competitive; and work closely in partnership with the business and financial communities to increase the flow of risk finance, and continue to support interaction between business and the financial community on incentives to investment in research and development.

8.  Sponsorship: The Government should modernise arrangements for sponsoring technology based businesses within and between Departments, taking the opportunity provided by the Small Business Service and the Regional Development Agencies.  In doing so, it should take a comprehensive view, including its own arrangements for procuring the best and most innovative products and services.  It should ensure that support measures are appropriately focused, strike the appropriate balance between existing and emerging sectors, have sufficient scale to achieve a step change in performance; and recognise the role of large technology based companies in the economy, and their critical importance in the establishment and growth of small ones.  It should provide support for the emergence of clusters of new technology businesses, including provision for necessary infrastructure.

9.  Government should systematically monitor and report on the outcome of policies aimed at the creation and rapid growth of technology based businesses.  To do so, it will need to develop metrics for gauging the UK’s performance in the production and commercial exploitation of technology.

10.  This is a complex area: there is ‘no one size fits all’ solution.  However, taken together, we believe that the additional measures we propose would enable the UK to match the world class record of its science base with performance in the complex and high risk business of creating wealth from technology.

MAIN REPORT

Introduction

As part of its programme of work for 1998/99, the Council for Science and Technology set up a sub group to consider what more the Government should do to improve the exploitation of science and technology by British business.  The group focused on demand side of the process by which science and technology is exploited by companies: the pressures on business and the incentives and obstacles to technology driven innovation.

2.  The work was led by Professor Sir Alec Broers.  The other members of the group were Professor Kumar Bhattacharyya, Dr Chris Evans, Sir Robin Nicholson, Dr David Potter, Miss Emma Rothschild and Mr J Martin Taylor, assisted by Professor Alan Hughes, Director of the ESRC Centre for Business Research, University of Cambridge.

3.  The group took into account the report to the Paymaster General by Sir Peter Williams on the Financing of High Technology Businesses
, an analysis which David Potter presented to the Prime Minister in the Millennium Lecture on Wealth Creation in May 1999, and a more recent comparative analysis of the UK’s national innovative capacity by Professor Michael Porter.

4.  We were supported by officials from HM Treasury and the Department of Trade and Industry who contributed data about the UK’s innovation performance: a summary of the information used by the sub-group is at Annex A.  A series of consultative meetings was held during 1999: a list of those who attended is at Annex B.  A glossary of the main terms used is in Annex C. 

The Context
5.  We see tremendous opportunities for UK businesses arising from the societal, technological, economic, environmental and political changes occurring world-wide:

· patterns of capital investment, centres of manufacturing, production processing and distribution, as well as the associated supply chains including research and development are becoming increasingly global; 

· national and international competition is increasing as business entrepreneurship, enterprise and innovation spread and costs, prices and barriers to entry reduce e.g. through digital technology; and

· the world-wide production of new information and knowledge including science and technology is accelerating.

6.  These changes are transforming the economic and business landscape. Over the past decade, the US has enjoyed a remarkable boom in technology based fortunes while Japan and the tiger economies of the Far East have experienced recession after several decades of very high growth.  In Europe, record levels of cross border merger and acquisition are occurring in sectors such as oil and gas, telecommunications, pharmaceuticals, chemicals and automotives as firms seek to strengthen their competitive position.  

7.  The prices and life cycles of an increasing range of products, processes and services are reducing.  New technologies, new technology based industries and new competitors are emerging at an increasing rate.  Barriers to entry or to establishing market position and leadership are changing.  The sources of competitive advantage are changing rapidly.  The line between gaining and losing market leadership through technology is narrowing.  There is everything to play for in the scientific and technological revolution that is occurring worldwide.

The Challenges facing the UK

8. In the 21st century, technology is a key driver for all business: so to succeed they all need to be able to use technology for competitive advantage.  In the knowledge economy, the key players invest in the creation and application of technology in new products, processes and services. They are technology based businesses.   

9.  To make the most of these opportunities, the UK will need highly innovative, companies generating wealth from science and technology: UK companies will need to be creative, flexible, fast, and highly productive to compete and prosper in the global markets for products, processes and services.  As the proportion of the population which is of working age falls, the need for improvements in productivity to support competitiveness will become more acute.  Further productivity gains through cost reductions and efficiency savings, while necessary, will not by themselves be enough to meet the UK’s needs.  Improved bottom line performance (costs) and top line growth (sales) by companies will be vital.

10.  The total value added of the products and services created and produced in the UK, as well as the efficiency of their production from human, capital and other resources will determine the nation’s productivity, and in turn its prosperity.  This will hinge upon the investment in research and development and technological innovation; a skilled, technically competent work force; and a modern technology infrastructure.

11.  To rise to this challenge by achieving a step change in total productivity, we believe that the UK must increase the capabilities of its existing companies to create, apply and exploit advanced technology. The nation’s ability to create new technology based businesses and to grow them rapidly into large companies must also be strengthened significantly.  These new businesses will need sufficient financial and other resources from the start. In our experience, the UK does not do as well as the United States.

12. More particularly, we are convinced that

· a pro technology culture must be created, one in which companies, the Government and the public recognise and value much more the crucial importance of technology as distinct from science;

· the cadre of people who are highly skilled both as technologists and in running a business must be greatly increased;

· the nation’s platform of enabling technology must be broadened and deepened significantly in the strategically important sectors of the ‘sun-rise’ industries, such as computing, microelectronics, telecommunications, advanced and materials and bio-technology;

· more dynamic clusters need to be developed with much stronger links to the increasingly globalised sources of leading edge S&T worldwide
;

· the personal finance and tax incentive structures should be fully competitive internationally, especially with those in the US: business and the providers of financial resources need to become fully alive, and responsive, to the technology challenge; and that

· the Government must play a full part in driving exploitation of the new technologies in all ways it interacts with business - sponsorship in the widest sense.

13.  In the past, companies and industries could be strong, and remain strong, in a single area of technology.  Now, and increasingly in the future, competitive advantage depends on the capacity to bring together multiple technologies: pharmaceuticals requires not just strength in chemistry and biochemistry, but also advanced materials, electronics, information technology and bioinformatics.  This presents all advanced nations even the US with some very tough decisions when determining the fields of science and technology in which to invest public funds.  

14.  No country, not even the US, can afford to invest a sufficient amount to be strong in every field.

The UK’s Strengths and Weaknesses
15.  The UK starts the 21st century with some very real strengths and advantages including:

· a substantial presence in the UK of the world's best companies;

· strong companies in such sectors as oil and gas, bio-technology, pharmaceuticals, aerospace and defence, media and communications, finance and business services and the creative industries including design, consultancy and certain types of software; 

· a broad balance between the manufacturing and service sectors; and 

· an excellent science base
.

16.  Nonetheless, the UK will need to increase significantly its capacity to compete through technology based innovation and otherwise achieve a step change in economic performance.  Thus, as covered more fully in our assessment in Annex A:

· by international benchmarks, past and current levels of investment in innovation, research and development are low. 

· in a number of important sectors, particularly among the physics and engineering based industries in the capital, industrial and consumer goods fields, the UK is no longer a leading player in exploiting and creating markets through technology based innovation and these structural weaknesses are undermining the country’s balance of trade.

· Porter’s analysis covering the period 1973-1995 places the UK in a middle tier of 17 countries, below Switzerland, the US, Japan and Germany in an innovation index.  While the UK’s index remained broadly constant in absolute terms, it eroded compared to all the other countries.

· in the recent Community Innovation Survey covering 1994-1996, the UK’s share of manufacturing turnover devoted to innovation (3.2%) was lower than the EU average (3.8%), and the contribution of innovation to manufacturing turnover was substantially lower, particularly for large companies.

· business expenditure on R&D as a percentage of GDP declined from 1.5 % in 1986 to 1.2% in 1998, and the number of people working in R&D in companies has fallen by 50,000, mostly at the technician and administrative support levels
.  Even allowing for improved productivity and such changes as “out-sourcing” of research to universities, this raises a question about the UK’s national innovative capacity and potential to commercialise R&D.

· the UK has comparatively few businesses, especially in the medium to very large range, which are pioneering new products, processes or services, or deriving significant turnover from them.  Just 10 companies account for 50% of the total amount of UK business expenditure on R&D and twenty firms account for some 75%.

· with some notable exceptions, there is a dearth of major British players in underpinning and enabling technology based sectors such as electronics, Information and Communication Technology (ICT) hardware or advanced materials, and in many of the markets for consumer, industrial and capital goods.  Again with a few exceptions, the UK has a poor record in growing major new international businesses based on technology.

· many UK companies seem unable to make the most of the technology drivers in their businesses and markets for competitive advantage
.

· risk aversion within companies and the financial community manifests itself in a focus on securing short term gains in shareholder value
.

The Government’s Role
17.  We see the Government as providing a framework of policies and instruments:

· assuring macro-economic stability, with the right fiscal system;

· providing an education system which delivers well rounded scientists and engineers, aware of the importance of finance, marketing and management skills, and with an understanding of the global marketplace;

· taking well targeted initiatives to help companies, particularly in transitional phases, while recognising that direct financial and other support for industry is less important than the overall framework.

18.  The government has already taken vigorous action
 to meet the challenges, including the 1998 Competitiveness White Paper which was published just before the Group started work:

· substantial additional funding to modernise the Science Base;

· a new round of Foresight;

· the new University Challenge Fund and the Science Enterprise Centres, together with a pioneering joint venture between the University of Cambridge and the Massachusetts Institute of Technology; 

· the new venture capital fund-of-funds of £125 million for investment in UK-based, early - stage technology companies with £20m of Government funding: and a set of new fiscal incentives concerning capital gains tax, management incentives and employee share ownership, corporate venturing, and R&D

19.  We welcome the steps already taken.  We believe that they are contributing to a climate which is now much more positive for the development of strengths in technology, than it was even a year ago, as we started this work.  The following paragraphs set out the action we believe the Government and other key players now need to take, and the reasons why.

People
20.  In his recent book on Wealth Creation
, Lester Thurow makes the following observation about the UK’s record in growing major technology based businesses:

‘A country like Great Britain would seem to have all the ingredients of the American system ( or maybe its the reverse), yet Britain also has a poor record when it comes to start ups and building new big corporations. 

What Britain lacks is what it lacked a hundred years ago when it lost its global position of economic leadership: the necessary mass base of technological manpower.  It educates so few people technologically that the number of people necessary to run high-tech industries simply don’t exist.’

21.  We agree.  In our own experience, many UK technology based businesses, both large and small, are finding it increasingly hard to find top quality, highly qualified people with CVs bridging the two worlds of business and research to fill senior positions.  Only rarely do UK universities find candidates from the business world with a suitably strong technology based CV for a short or longer term appointment: something which is much more common in the US.

22.  Technologists are people who know the science of their subject and have also gained the knowledge and skills needed to create useful technology.  It is not important whether they started as scientists, mathematicians, or engineers.  Many of the world's best technologists started their careers as scientists or mathematicians and many of the world's top scientists and mathematicians started as engineers.

23.  They gain their skills and other capabilities through a succession of career moves after their postgraduate or post doctoral experience.  This often involves periods working at the leading edge of technology in the commercial environment of a large company, within a top management consultancy and financial institution.  Outstanding technologists are also bred from experience which can include how to recover from past failure: we therefore welcome the Government’s present review of bankruptcy law.
24.  Many of the major technology based businesses in the US, for example INTEL, were created and grown by entrepreneurs who have this essential background, and this has become a key part of the US’s national innovation capacity and culture.  Indeed, we believe that the two way flow and movement of such highly qualified people between the science base and businesses in the US is one of the primary reasons behind the remarkable regeneration of the US economy over the past decade.  

25.  By contrast, we experience far less of this sort of dynamic movement and interaction occurring in the UK, possibly due to differences in culture, personal values, ambitions or attitudes to risk.  Other possible reasons are more limited range of career pathways and opportunities, or a lack of sufficient incentives or rewards.  We very much welcome the new management incentive and employee share ownership incentives contained in the Chancellor’s recent Pre Budget Report
.  For small, technology based companies that cannot afford to pay competitive salaries, the offer of a share in profits through share options can be highly attractive.  We believe that share options and the UK’s taxation of them will become ever more important aspects of the UK’s competitiveness.

26.  We believe that the Government should address this issue in partnership with business, universities and the Research Councils with a view to augmenting and reinforcing such recent steps as those concerning the Science Enterprise Centres, the Council for Excellence in Management and Leadership and the Higher Education Reach Out Fund, as well as the long standing Teaching Company Scheme.  

27.  We consider that the Government should seek to:

(a) increase appreciably the two way flow between companies and universities of senior people engaged in the business of technology.  This should preferably occur at early or mid career points and not only, as is all too frequently the case at present, after retirement; and

(b) improve and enhance the career pathways and options for the wider career development of post doctoral researchers, possibly through suitable tax incentives, thereby reinforcing the existing Research Careers Initiative
 which is aimed at improving the career management of university contract research staff more generally.

28.  Although full time or permanent appointments may not be realistic, the Royal Academy of Engineering has, over the years, developed a number of flexible innovative schemes which allow for secondments, visiting professorships and the like.  These achieve “gearing” from the private sector after initial pump priming by the Government.  In our view, they provide models well worth exploring in other disciplines. 

29.  Similarly, the Government should work further with the Research Councils, business and the universities to ensure that in the training of postgraduate students and postdoctoral researchers, university departments have the scope and incentive:

· to maximise interaction with business;

· to provide a range of training experience which will best meet the needs of all users including academia itself; and 

· to offer flexible opportunities for courses of varying length, to meet the needs of a modern economy.

30.  More generally, we consider that Government should continue to work through partnerships with universities, Research Councils and professional institutes to develop and strengthen the trust, norms, practices and networks that are so critical for businesses and universities to work together
.  Presently some 75% of manufacturing small to medium size firms do not employ a graduate scientist or engineer and over 90% do not in the services sectors.  But given encouragement, full recognition of the transaction costs and the right coherent package of options reflecting their values and interests, we believe that many more of these companies would take on and benefit from first or higher degree graduates and undergraduates.

31.  In the longer term, the Government will need to:

· take an even more holistic, systematic approach to the education and development of future generations of S&T entrepreneurs, managers and S&T professionals;  

· ensure that the funding arrangements for universities evolve so that universities are able to respond dynamically to the huge challenges and opportunities ahead including the ability to compete in the global market for world class scientists, teachers and researchers;  and

· continue to develop its fiscal, monetary and immigration policies to promote the UK’s competitiveness.  We hope that the fundamental review of UK work permit arrangements will recognise this, and will bring the UK approach more closely into line with that of countries, such as Australia, Canada and the US, which have less restrictive work permit and visa arrangements.

Technology

32.  We are convinced that one of the deep rooted problems that has undermined the nation’s economic performance for decades is that technology and technologists are undervalued and insufficiently recognised and rewarded.  Received wisdom, especially among school pupils, that the UK is great at science but poor at creating wealth by exploiting technology needs to be countered.  It is highly erosive and far from the truth: there are many instances of UK companies holding or gaining market leadership through their technological excellence

33.  Basic and applied research produces the science and technology forming the platform of enabling technology which underpins the productivity of firms and nations.  Basic science and technology both create knowledge that expands understanding; inform choices and open up fresh scientific and technological opportunities; and support the training of manpower at the leading edge.  They produce a wider and deeper pool of understanding of how and why things work.  This increasingly provides a crucial competitive advantage.  The rationale for public expenditure is the same for both basic science and basic technologies
, especially in terms of meeting the country’s manpower requirements and the fact that companies will only invest in research if they are to capture sufficient benefits themselves
.

34.  The engagement of business in technological research secures additional benefits such as strengthening clusters and networks including those with academia, promoting the excellence and relevance of research in the UK’s science and engineering base and the mutual identification of fresh research priorities and the like.  It also enables businesses to better manage their R&D requirements, plans and investment decisions.  As competitive pressures mount and the period before technology loses its competitive edge shortens, it is becoming generally less common for firms of all sizes to invest in more upstream research activities.

35.  We do not favour major campaigns to promote technology or technology based innovation but we do believe that the Government has an important role to play in creating a much more supportive and encouraging environment, as has occurred in the US over the past 10 years or so.  It should seek to boost the standing and importance of technology and technologists.
36.  One way of doing this is through suitably prestigious prizes for  scientists and technologists respectively: the US President’s annual prizes for both are a notable example of this approach. Another would be to ensure that the technological aspects of Departments' policies and measures are clearly highlighted, especially any presenting future opportunities for technology based businesses.

37.  We also consider the Government should investigate what more it could do, possibly as part of the implementation of the second round of FORESIGHT, to help meet needs of companies in dealing with the technology aspects of their strategies and plans and to improve their capabilities through the promulgation of good practice.  The US Industrial Research Institute provides a interesting example, in terms of helping to develop and improve the strategic management of R&D and technology by companies.

38.  We further believe that the Government should:

(i)  develop and increase its support for small firm R&D, including the further development of its support services to help and encourage small firms to develop from merely using technology ( e.g. in the form of new machinery) into technology based businesses i.e. investing in the creation and application of new technology for their business purposes.  Such support needs to take account of the distinctive needs of small companies;
(ii) develop and increase its support for the creation of advanced technology in joint programmes with companies, permitting the participation of companies overseas, including companies outside the EU when this is warranted.

39.  We note that the US advanced technology programme:

· focuses on enabling technology;

· does not exclude support for single companies or for projects with university partners while encouraging consortia;

· permits participation of overseas partners; 

· is not limited to companies of a particular size; and 

· is business led. 

40.  In considering the necessary action, Government should take account of: 

· the impact of the significant changes in Government expenditure on research and development outside the dual support arrangements which have occurred over the past 10-15 years;

· the impact of the strategic changes which have occurred in business R&D in the UK over the same period; 

· the growing importance of international science and technology collaboration which now extends far beyond EU countries and the lessons to be drawn for UK national S&T programmes and participation in international ones; 

· the track record of long standing technology transfer programmes such as SMART and LINK, along with the contributions made by the Research Councils: and whether they can be improved;

· the need to improve incentives within arrangements for funding university research research so that they encourage the creation and commercial exploitation of enabling technology by universities.

Private Sector Risk Finance

41.  The ability to access the appropriate level and type of finance is one of the main factors influencing the performance and growth of technology based businesses.  DTI’s recent report about the UK’s fledgling biotechnology sector
 contains projections about the emerging companies requiring in total some £800 million to £1.5 billion of risk investment over the next five years: venture capital invested in these companies in 1998 amounted to just over £70 million.

42.  Although the UK has a highly developed venture capital industry, the investment record is heavily biased towards Management Buy Outs and Buy Ins (by amount of venture capital actually invested).  In contrast, the US risk capital market devotes significantly more resources to early stage firms than to acquisitions and buy-outs.  In 1998, the UK invested in high technology companies, relative to GDP, a third of the amount invested by the US in such companies
.  In the same year, only 17 per cent of disbursed venture capital in the UK went to early stage companies, compared with 28 per cent in the US.  Germany, the second largest supplier of venture capital in Europe after the UK, invested similar proportions to the US in early stage companies.

43.  It is essential that there is sufficient capacity and no significant blockages or dislocations in the financial pipeline for funding the many stages in the development of technology based business, from start up through early stage, expansion growth and, for some, flotation.  We welcome as important steps in the right direction the Chancellor's November 1999 Pre Budget Report for improving the Capital Gains Tax regime for investors and the arrangements concerning the taxation of intellectual property, as well as the new tax credit for small firm R&D, a new incentive to encourage corporate venturing and a new, clearer definition of R&D for the purposes of the Scientific Research Allowance provisions.

44.  We also note that during 1999, NASDAQ announced its intention to open a European exchange in the City, the London Stock Exchange stabilised a new TechMARK index; a number of technology based companies joined the FTSE 100, and London's Alternative Investment Market out performed all others, increasing by some 130%.  It remains to be seen what impact these developments will have on the financial markets.  Private and institutional investors appear to be taking a renewed interest in technology companies.

45.  In many instances in which technology based companies are involved in projects perceived to be of high risk, or where lead times are long, equity finance is necessary to avoid the cash flow problems associated with debt finance.  We have personally experienced decisions concerning risk investment in UK high technology ventures which have been made on evidence and analysis which was not as good as that available to institutional investors from Wall Street.  Matters are undoubtedly improving, partly due to the arrival of US banks and fund managers in the City, who demand the same standards they would expect in the US, from analysts who understand the technical issues as well as financial records: British institutions can learn from this.  

46.  Nonetheless and despite the City's record of investment in such high tech sectors as pharmaceuticals and aerospace, many company Chief Executives and Directors still see the City as a “problem” and believe that it could and should do much more to drive innovation, boost R&D and foster a more ambitious, entrepreneurial culture in more UK firms.  Related to this is a widespread perception that investment decisions in the UK are driven too much by short term profit and dividend considerations.

47.  We are therefore pleased to note that the Bank of England is promoting a dialogue between business leaders and the investment community by way of follow up to its 1996 report
, and the two reports published by DTI during 1999 concerning equity investment in smaller quoted companies by Fund Managers and Private Investors
.

48.  We further note that in July 1999, the actuaries and benefit consultants issued a statement supporting greater investment in unquoted securities by institutional investors: “the current practice of investing predominantly in quoted equities has served pension and life company funds well over the past decade, but we believe the time has come to put more emphasis on the other opportunities, particularly unquoted securities........  As a general matter we support institutional investors making a higher allocation to unquoted securities.”  We welcome this approach.

49.  We believe that the Government should continue to work with the financial and business communities to identify what would drive higher levels of investment of private, institutional and venture capital for technology based businesses, especially at the stages of start up, early development and at the point of initial public offering of shares.

50.  In addition to taking forward these two recent DTI reports, we believe that the following issues merit attention by business and Government:

· whether the UK’s accounting and reporting requirements are geared to high levels of short term profitability
;

· the relationship between CEO performance schemes and the economic added value record of their companies; and 

· the capability of company Boards and CEOs to identify, harness and explain the technology aspects of their business plans e.g. in their dealings with the City.  There is a need for further work to establish and promote best practice. 

51.  At the start up and early development stage for high technology business: 

· the use of business angels needs to be encouraged further.  One way would be to re-focus the Financial Services Act to allow appropriate support for financial promotion.  At this stage, we believe that there is also a need to address the following issues:

· whether minimum deal sizes are too large to meet the needs of smaller technology-based companies, thus forcing them to take on a higher investment threshold and an associated large initial equity gap.  Normally, the larger the fund, the larger is minimum deal size available.  This is due partly to transaction costs in dealing with a company’s requirements and partly to the need of the fund manager to secure comparable returns to that of alternative investment opportunities e.g. in Management Buy-Outs (MBOs).

· the growth in available venture capital funding, but not an associated growth in the number of suitably experienced people who can pass on their knowledge to help to make new business investments a success.

52.  At flotation stage, there is a need for a two way flow of information between smaller companies and fund managers so that potential stock market value can be properly assessed.  This is vital since so much of the value of a business is determined by perception.  Further, lack of liquidity in SQC shares has arisen due to changes in the fund management sector, which is increasing its focus on larger companies: there has been a move towards consolidation of fund managers and an associated increase in the minimum deals offered to early stage businesses (with the consequent problems as detailed above).  There has also been an increasing ‘Europeanisation’ of funds, and increasing use by fund managers of retail tracers who concentrate only on companies in the FTSE 350.  Further, the Government focus on low charges has also pushed investment into tracker funds (such as ISAs and Stakeholder pensions) 

53.  The result of these changes is that the pipeline is not operating efficiently at the flotation end, which is a disincentive to early stage businesses.  A lack of money in the SQC sector is causing analysts to pull out, which simply adds to the above problems and leads to a vicious circle of low investment, poor research, low knowledge, low value and low investment. 

Government Sponsorship 
54.  The Council recommended in its 1999 review of S&T activities across Government
, that a more consistent approach be taken to the industrial sponsorship aspects of Departments’ roles and responsibilities.  Among the points we noted were the different approaches taken by departments and the risk that some of the newer industries might fall into the cracks between departments.  We also noted that there seems to be little cross-comparison and sharing of best practice between departments; the relatively low level of investment in the newer science-led industries compared with the assistance to traditional industries, and that arrangements for sharing views on priorities and approaches are patchy.

55.  Our further work for this report has convinced us of the need to modernise the sponsorship role and activities of Departments in the light of the advent of Regional Development Agencies, the Small Business Service and Resource Accounting and Budgeting.

56.  We are not suggesting that the Government should revert to outdated policies or involving national champions or picking winners.  We also recognise that Departments' support and sponsorship work for long established sectors, especially those undergoing transition and change, are necessary, as are programmes for supporting new small businesses and improving small businesses performance and growth e.g. through subsidised information, counselling and consultancy services to help improve their productivity and ability to innovate and absorb new science and technology.

57.  We consider that the Government should take a fresh look at

· its overall approach to sectoral sponsorship, including the way it identifies, and determines expenditure priorities for business support within and between Departments, taking account of the national and international situation and prospects;

· how it identifies the technology based industries and sectors with real potential for growth and targets support at them, in partnership with the private sector, including the role of FORESIGHT;

· the arrangements to support the development of clusters;

· the arrangements for allocating budgets to meet the priorities including the balance of expenditure between existing and emerging industries;

· the way that Government departments and agencies use their own buying power.  We believe that there is considerable scope, at present not properly exploited, for departments to support innovative, high technology products and services, by buying the best rather than the cheapest;

· possibly as part of the new Competitiveness index
, the development of metrics to assess and monitor the UK's performance in the production of a strong platform of enabling technology and its commercialisation. 

58.  In relation to the relatively small group of UK technology based businesses (some 5,000-10,000 at present in the manufacturing sectors), particularly those that are pioneering breakthrough technologies to gain market leadership, we believe that there is scope for improving the existing arrangements within and between Departments for fostering and supporting:

· corporate venturing;

· strategic alliancing;

· partnerships and collaboration with large firms and multinationals e.g. in R&D or                                                 marketing;

· intermediary activities, including financing or national and international networking;

· mergers and acquisitions; and

· mentoring and god-fathering.

59.  The Government also has an important role in promoting good practice in R&D management and technology based innovation, facilitating, initiating and nurturing spin out activity, and assisting large firms in corporate venturing activities with smaller firms.  With very few exceptions, the creation and rapid growth of these vital small businesses depends more upon their links with larger firms than on their connections with universities. 

60.  Government departments also have an important role to play directly and indirectly in promoting corporate venturing, to make the most of the new tax incentive announced by the Chancellor last November; and in facilitating the development of clusters
.

Conclusions and Recommendations

61.  Overall, our view is an optimistic one.  The future holds many opportunities for the UK to create wealth and prosperity.  Though the historically high level sterling exchange rate at present is squeezing profits and driving fresh restructuring e.g. through further resourcing overseas, the prospects for low inflation growth over the longer term are good.  We also judge the general competitive condition and shape of UK businesses as better than at any time in recent decades.  And the UK has many other competitive strengths: the Government’s modernisation agenda builds on them.

62.  The nation's future prosperity and well being will ultimately hinge upon the ambition, vision, courage, capabilities and achievements of the people leading, managing and investing in UK technology based businesses.  Fostering and supporting the establishment and growth of such companies is not simply a matter of getting the national and international dimensions of the Government’s policy framework right, nurtured by public expenditure.  Nor is it solely a matter of inspired genius, serendipity or business excellence within these firms.

63.  Our recommendations are directed at meeting the key needs of technology based businesses.  They are listed in detail in the appendix.  In brief, we consider that the Government should concentrate upon the following areas in taking forward its policies for science and innovation.

People: Through education training and immigration, the Government should seek to increase significantly the cadre of top class, technologically sophisticated people in the labour force.  In partnership with other key players, it should promote a greater two way flow of senior technologists engaged in the business of technology between companies and universities; and seek to improve career pathways for postgraduate and postdoctoral students in science, engineering and technology so that they gain the skills, knowledge and contacts necessary for leading and running technology based businesses.

Technology: Through incentive, reward, recognition and funding mechanisms the Government, along with other stake holders, should seek to raise significantly the status and recognition of technology in the UK. Support for collaborative R&D programmes with companies should be expanded, permitting the participation of partners from overseas, beyond the EU. Government should also increase expenditure on supporting research and development in small firms and develop the services which help small firms make creative use of technology.

Finance: The Government should ensure that its fiscal policies concerning technology based businesses are internationally competitive, and work closely in partnership with the business and financial communities to increase the flow of  risk finance.

Sponsorship: The Government should modernise arrangements for sponsoring technology based businesses within and between Departments. taking the opportunity provided by the advent of the Small Business Service and the Regional Development Agencies. In doing so, it should:

(i) take a comprehensive view, including its own arrangements for procuring the best and most innovative products and services;

(ii) ensure that support measures are appropriately focused, strike the appropriate balance between existing and emerging sectors, have sufficient scale to achieve a step change in performance; and recognise the role of large technology based companies in the economy, and their critical importance in the establishment and growth of small ones; and

(iii) systematically monitor and report on the outcomes of policies aimed at the creation and rapid growth of technology based businesses using still to be developed metrics for gauging the UK’s performance in the production and commercial exploitation of technology.
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APPENDIX

LIST OF RECOMMENDATIONS

General - Paragraphs 8 to 12

1.  In developing its policies for science and innovation, the Government should concentrate upon:

· increasing the capabilities of all its companies to create, apply and exploit advanced technology;

· broadening and deepening the UK’s technology base, particularly in the strategically important sectors of the ‘sun-rise’ industries, such as computing, microelectronics, telecommunications, advanced materials and bio-technology;

· developing more dynamic clusters and strengthen links to the increasingly globalised sources of leading edge S&T worldwide and

· strengthening  the nation’s ability to create new technology based businesses and to grow them rapidly into large companies.  This means they will need sufficient financial and other resources from the start.  In our experience, the UK does not do as well as the United States.

2.  These further policy developments should be directed at meeting the need for:

· government, and society more widely, to place technology on par with science in terms of the standing, recognition and value attached to each of them;

· a  larger cadre of people who are highly skilled both as active technologists and in running a business;

· personal finance and tax incentive structures to be fully competitive internationally, especially with those in the US: business and the providers of financial resources need to become fully alive, and responsive, to the technology challenge; and

· the Government to play its full part in driving exploitation of the new technologies in all ways it interacts with business - sponsorship in the widest sense.

People - Paragraphs 20 to 31
3.  In partnership with business, universities and the Research Councils, the Government should seek  to:

(a) increase appreciably the two way flow between companies and universities of senior people engaged in the business of technology.  This should preferably occur at early or mid career points and not only, as is all too frequently the case at present, after retirement; and

(b) improve and enhance the career pathways and options for the wider career development of post doctoral researchers, possibly through suitable tax incentives, thereby reinforcing the existing Research Careers Initiative.

(c) ensure that in the training of postgraduate students and postdoctoral researchers, university departments have the scope and incentive:

· to maximise interaction with business;

· to provide a range of training experience which will best meet the needs of all users including academia itself; and 

· to offer flexible opportunities for courses of varying length, to meet the needs of a modern economy.

4.  The Government should also continue to work through partnerships with universities, Research Councils and professional institutes to develop and strengthen the trust, norms, practices and networks that are so critical for businesses and universities to work together.

5.  In the longer term, the Government will need to:

(a) take an even more holistic, systematic approach to the education and development of future generations of S&T entrepreneurs, managers and S&T professionals;  

(b) ensure that the funding arrangements for universities evolve so that universities are able to respond dynamically to the huge challenges and opportunities ahead including the ability to compete in the global market for world class scientists, teachers and researchers;  and

(c) continue to develop its fiscal, monetary and immigration policies to promote the UK’s competitiveness. 

Technology - Paragraphs 32 to 40

6. The Government should:

(a)  seek to boost the standing and importance of technology and technologists.

(b) investigate what more it could do, possibly as part of the implementation of the second round of FORESIGHT, to help meet needs of companies in dealing with the technology aspects of their strategies and plans and to improve their capabilities through the promulgation of good practice. 

(c)  develop and increase its support for small firm R&D, including the further development of its support services to help and encourage small firms to develop from merely using technology ( e.g. in the form of new machinery) into technology based businesses i.e. investing in the creation and application of new technology for their business purposes.  Such support needs to take account of the distinctive needs of small companies;

(d) develop and increase its support for the creation of advanced technology in joint programmes with companies, permitting the participation of companies overseas, including companies outside the EU when this is warranted.

Private Sector Risk Finance - Paragraphs 41 to 53

7.  The Government should continue to work with the financial and business communities to identify what would drive higher levels of investment of private, institutional and venture capital for technology based businesses, especially at the stages of start up, early development and point of initial public offering of shares, taking account of the issues which we highlight. 

Government Sponsorship - Paragraphs 54 to 60

8.  The Government should modernise the sponsorship role and activities of Departments in the light of the advent of Regional Development Agencies, the Small Business Service and Resource Accounting and Budgeting. It should take a fresh look at

(a) its overall approach to sectoral sponsorship, including the way it identifies, and determines expenditure priorities for business support within and between Departments, taking account of the national and international situation and prospects;

(b) how it identifies the technology based industries and sectors with real potential for growth and targets support at them, in partnership with the private sector, including the role of FORESIGHT;

(c) the arrangements to support the development of clusters;

(d) the arrangements for allocating budgets to meet the priorities including the balance of expenditure between existing and emerging industries;

(e) the way that Government departments and agencies use their own buying power; and

(f) possibly as part of the new Competitiveness index,  develop a set of metrics to assess and monitor the UK's performance in the production of a strong platform of enabling technology and its commercialisation. 

9.   In relation to the group of UK technology based businesses, the Government should seek to improve the existing arrangements within and between Departments for fostering and supporting:

· corporate venturing;

· strategic alliancing;

· partnerships and collaboration with large firms and multinationals e.g. in R&D or marketing;

· intermediary activities, including financing or national and international networking;

· mergers and acquisitions; and

· mentoring and god-fathering.

10.  The Government should also: 

(a) promote good practice in R&D management and technology based innovation, facilitating, initiating and nurturing spin out activity, and assisting large firms in corporate venturing activities with smaller firms. 

(b) directly and indirectly promote corporate venturing and facilitate the development of clusters.

11.  More generally, it should:

 (a) ensure that support measures are appropriately focused, strike the appropriate balance between existing and emerging sectors, have sufficient scale to achieve a step change in performance; and recognise the role of large technology based companies in the economy, and their critical importance in the establishment and growth of small ones; and

(b) systematically monitor and report on the outcomes of policies aimed at the creation and rapid growth of technology based businesses using still to be developed metrics for gauging the UK’s performance in the production and commercial exploitation of technology.

� The Financing of High Technology Business: A Report to the Paymaster General, HM Treasury, November 1998.


� The Determinants of National Innovative Capacity, Stern S, and M, Furman J, MIT,  Porter M Harvard Business School, October 1999.


� The importance of these links is illustrated by the success of Silicon Valley around 14 times as many people are now engaged in R&D there than there are IBM R&D staff world-wide.


� The Quality of the UK Science Base, DTI, March 1997.


� Table 8.3 of the SET Statistics 1999, OST, July 1999.


� “R&D for Industry: Into the Next Millennium“ The Royal  Academy of Engineering, October 1998.


� Boards put the company on autopilot guided by shareholder value.  As a result UK plc is a very anorexic thing. It has hollowed out and lost the growth gene and the ability to innovate” - Stephen Francis, Head of Strategy, AT Kearney.


� Our Competitive Future: Building the Knowledge Driven Economy, ” Cm 4176, December 1998; Making Britain a more Entrepreneurial Society, Pre-Budget Report, November 1999.


� Creating Wealth, Lester Thurow, Nicholas Brealey Publishing, London, 1999, ISBN 1 85788 242 -3 at page 253.


� Making Britain a more Entrepreneurial Society, Pre-Budget Report, November 1999.


� We understand that the Engineering and Physical Sciences Research Council is already planning to pilot short, experience-based courses aimed at giving post doctoral researchers greater exposure to entrepreneurship, innovation and  research based  spin out companies. Further, a number of institutions will be developing case studies of researchers who have moved into other areas of employment and this should make a start on providing higher profile role models.


� Higher Education Winning with Business, DTI, July 1998


� “The relationship between publicly funded basic research and economic performance” A report by SPRU, University of Sussex, for HM Treasury, July 1996.


�  Social returns on research and development are generally estimated to be around some 60%, significantly higher than the private returns around 20%.


� Genome Valley: the economic potential and strategic importance of biotechnology in the UK, DTI, London, December 1999.


� “Report on Investment Activity 1998” British Venture Capital Association (BVCA). UK pension funds and insurance companies contributed only 13% of total independent venture capital funds in the UK in 1998.  Banks accounted for another 7%.  This compares with 73% sourced from overseas, with the US contributing 51% of the total.


� The financing of technology based small firms, Bank of England. October 1996.


� Creating Quality Dialogue between Smaller Quoted Companies and Fund Managers, DTI, March 1999: Private Investors: Improving Share Liquidity for Smaller Quoted Companies, DTI, October 1999.


� see for instance Accounting for Europe - Success by 2000AD? Simmonds A & Azieres O, Touche Ross Europe (1989).


� OST, London, September 1999 (website www.cst.gov.uk)


� DTI. December 1999


� Biotechnology Clusters: Report by a team led by Lord Sainsbury, DTI, August 1999
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