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1. Introduction

1.1. Background

The UK government expects the regions and their administrations to play a greater role in capturing and exploiting the economic benefits of public investment in science, engineering and technology. The South East England (Regional) Development Agency (SEEDA) is therefore very concerned to know more about the current levels of business engagement and satisfaction with the ‘science, engineering and technology base’ (SET) in the region. This includes personnel, facilities and resources for research and technology found in universities (and other higher education institutions) and public research institutes. 

The research reported here is aimed at exploring in particular the following two aspects of firms’ external relationships:

(i) the nature and extent of business links with universities and research institutes; 

(ii) the importance of location in the South East region for business enterprises.

According to the literature, external sources of knowledge provide different contributions in enhancing the competitiveness of firms. They can help firms in developing new ideas, in supporting the application or adaptation of existing technologies, and in discovering new economically exploitable opportunities. Previous empirical findings on the impact of external sources of information and knowledge (i.e. consultancy, public research institutes, universities, suppliers, customers, etc.) show that, in general, public research institutes and universities are not perceived by firms as major contributors to innovation in the private sector (Cohen et al., 2002; Fontana et al., 2004). However, some studies highlight significant differences across sectors, suggesting the presence of a “cultural gap” that undervalues the role of academic research in some industries more than in others (Mansfield, 1998; Geuna et al., 2004). Arundel and Geuna (2004) have also shown that public science is perceived as relatively more important in low-tech sectors, where firms tend to rely to a larger extent on formal ways of collaboration.

On the other hand, structures for supporting innovation are highly context-specific
: knowledge flows are neither uniform across space nor simply dependent on technological factors. Regionally specific factors - such as local business environment and culture, labour pooling, quality of infrastructure, extent of social networks, local policies, etc. - are nowadays seen as increasingly important components of more systemic interactions, as the exigencies of the knowledge economy and global competitiveness through innovation demand greater scientific involvement in production activities.

In spite of its constraints, this short research study addresses some of these fundamental aspects highlighted by the theoretical and empirical literature on regional economic development, focussing in particular on the crucial link between innovation and the region.
1.2. Methodology

The interviewing process was carried out in late September 2004. A random sample of firms based in the South East England region was provided by SEEDA. 17 firms were interviewed
 by telephone using a semi-structured questionnaire divided into three sections: Section A addresses firm characteristics; Section B explores the links with universities and research institutes; and Section C focuses on the South East region as business location (see Appendix 1 for the questionnaire). 

The average length of interviews was 30 minutes. The contact persons had different functions within the firm, including general managers, technology officers, science directors and human resources (HR) managers. The interviews yielded a mixture of qualitative and quantitative information.

Information and communication technologies (ICT), pharmaceuticals, biotechnology, electrical engineering and utilities were among the sectors represented in the sample. For the sake of simplicity, the analysis reported here groups the firms into three sectoral categories: ICT, Pharmaceuticals/Biotechnology and ‘Other’. Furthermore, firms were classified according to size: micro-firms = under 10 employees; small firms = under 250; medium firms = up to 1000; large firms = over 1000. Small firms that started up in the last five years as well as large global multinationals operating over a century were represented in the sample.

Sections 2 and 3 summarise the principal qualitative outcomes emerging from the interviews with respect to business-university linkages and the South East as a business location respectively. The charts and tables showing the main results obtained from the quantitative questions included in the questionnaire are presented in Appendix 2.

2. Nature and extent of business links with universities and research institutes in the South East region

2.1. Research links with university departments and research institutes (see also Charts 1-3 and 7-9 in Appendix 2)

ICT

Almost every company reported having some links with universities and government-funded research centres. Physical proximity to such institutes, however, was considered to be largely unimportant. The most common links took the form of studentships, contract research, internship programmes, and cooperative business developments with universities. The firm that placed the highest importance on university links was a micro-sized spin-out company at an early stage of operation. 

Firms stressed that the work of universities can be complementary to technology development, but important new technologies for their sector were not seen as being particularly dependent upon the research carried out by universities and public institutes. 

Another point which was raised repeatedly was that firms had no overall view about what kind of research is being carried out at universities and research centres. Relationships with universities are usually based on specific contracts, but there is little firm knowledge about the strategy or direction of public research institutions. 

Pharmaceuticals/Biotechnology
In accessing the SET base, firms in this category tended to recruit graduates rather than to commission research. Firms also reported that they had commissioned universities to peer review their R&D. Micro firms in this category had no links with research institutions.

Other

This category contained firms operating in manufacturing, construction, and engineering. All firms reported links with universities - such as giving research to students and sponsoring projects – and they had established these relationships with the help of other agencies; the most quoted agencies were ThamesWater and SEEDA.

2.2. Most important/most often cited universities

ICT 

Firms reported having links with the University of Kent, University of Oxford and University of Surrey in the South East of England. When asked about their links with other UK universities, the most frequent links were with Imperial College London and the University of Cambridge.

Pharmaceuticals/Biotechnology
Firms had contacts with the Cranfield University, University of Warwick, Imperial College London, and the Universities of Oxford and Cambridge. The universities that were identified at the international level were IMD in Switzerland, INSEAD and the University of Rotterdam. 

The largest firm in this category had links with a great number of universities with teaching hospitals in the UK and worldwide, reflecting its high degree of dependency on clinical trials. Recently, it extended its links in the region to the new Brighton and Sussex Medical School. 

Other

The University of Surrey, University of Brighton (CENTRIM), UMIST at the University of Manchester, University of Bath, Imperial College London and the University of Southampton were important for this category of firms.

2.3. Main benefits of research links for firms

ICT

The main benefits that firms derived from their links were access to the university knowledge base, access to talent, access to special facilities and the opportunity to make themselves visible for recruiting graduates. 

Pharmaceuticals/Biotechnology
In this category the access to knowledge, basic research advances, graduate recruitment and access to facilities were the benefits of greatest importance. 

Other

Here, technology development, students working on dissertations specific to the firm’s problems, graduate recruitment and access to special facilities were considered as most important. The potential benefit that firms envisioned is access to ‘blue skies’ research.

2.4. Problems in utilising research links

ICT

The problems the firms encountered were largely administrative. It was pointed out that a greater responsiveness and orientation towards business needs is required. 
Pharmaceuticals/Biotechnology

The main problems raised by firms in this category were related to different working cultures, for example, with regard to different perceptions of time (i.e. schedules, deadlines, etc.).

One interviewee said: “We would not employ researchers or graduates because they are not aware of the commercial imperative: we are two different worlds, two different cultures.”

The academic community was generally not considered sufficiently responsive. 
Other

Problems already highlighted in the other two sectors were the main ones pointed out here.

2.5. Key technologies and their dependence on public research (see also Charts 4-6 in Appendix 2)

ICT

It was stressed that the bulk of Internet-related technologies (e.g. broadband) is not dependent on research carried out at universities. On the other hand, developments in nanotechnology and cognitive neuroscience were considered highly dependent on research performed by public research institutes, mainly at the national level. 

Firms were interested in improvements in design of software and in energy consumption, but tended to undertake these R&D activities in-house. 

Pharmaceuticals/Biotechnology
The key new technologies emphasised in these sectors were genomics, gene expression analysis, proteomics analysis and systems biology. These developments were all considered to be dependent on university research. 

Other

Control and instrumentation, and new materials were perceived to be relatively important areas, but not particularly dependent on university research. Condition monitoring was indicated as another new area, and one considered to be dependent on research carried out at universities.

3. Location in the South East region 

3.1. Regional advantages for firms (see also Table 1 and Charts 10-12 in Appendix 2)
The main locational advantages for all firms were related to the proximity to London: access to a large pool of intellectual capital, access to finance and international airports, general transport system etc. Some firms stated that their main reason for being in the region was history: one entrepreneur stated “we are here because of history and also because here is where the talent historically has been”. 

However, according to one interviewee: “business is global, access to technology is global, and I think […] trying to regionalise science and technology is a complete nonsense. We live in a globalised economy and we take technologies from across the world. There is only one reason for location and that is access to people. It is the availability of skills, the cost of skills and the effectiveness of skills that determine where businesses set up, not where science and technology is based.” Interestingly, all the global firms shared this opinion.

Pharmaceutical and biotechnology firms emphasised the importance of co-location: a large number of firms in the sector are based in the South East and there is therefore a significant supply of specialised talented people.

3.2. Regional disadvantages for firms (see also Table 2 and Charts 10-12 in Appendix 2)

All firms stressed housing costs and labour costs as the main disadvantages of operating in the region. Inadequate transport links and traffic congestion were also considered important disadvantages. 

Pharmaceutical and biotechnology firms experienced shortage of technical skills, marketing and sales skills. A shortage of researchers in biochemistry, protein analysis, immunology was identified as particularly significant.

Firms in manufacturing sectors repeatedly mentioned the lack of engineering skills, along with insufficient government support.

3.3 Science, engineering and technology base (SET) in the South East region (see also Charts 13-19 in Appendix 2)
3.3.1. Perception of change in SET and firm’s technology contacts and transfer 

Almost one third of the sample indicated that the quality of the regional SET base has improved in the last five years. Particularly Pharmaceutical/biotech and Other firms perceived this. Interestingly, looking at firm size, the improvement was mostly acknowledged in the Medium-size category, whereas no large firm shared that opinion (for a graphical representation of these and other results see Appendix 2).

3.3.2. Priorities for research and technology 

A greater responsiveness and orientation towards business needs was a common statement by firms in all sectors. Firms also stressed the importance of knowing what types of research are being carried out by universities and public research centres. A third area of possible intervention was the supply of skilled personnel. Indeed, firms pointed out the frequent need to retrain graduates for the purpose of making them more aware of commercial and technical problems faced by the industry. 

3.3.3. Opinion on SEEDA suggestion, other suggestions 

Opinions on the SEEDA suggestion of employing technology consultants were diverse. Some firms claimed that intermediaries between the private sector and public research were superfluous, either because such intermediaries already exist or because firms prefer direct contacts with universities. Other firms emphasised that intermediaries, if managed effectively, could play a major role in facilitating university-industry collaboration. Assuming that their specialisation is well-informed in terms of which areas, sectors and types of firms to concentrate on, they could be beneficial. However, technology consultants could also be an extra layer of bureaucracy that would be highly detrimental for business. 

4. Incentives for business investment in the science, engineering and technology base in the region

When asked about what might encourage business to invest in the regional SET base, the majority of firms suggested government grants and tax incentives. In addition to this, some firms emphasised the importance of economically exploitable opportunities, a greater responsiveness towards business needs and more relevant research being done in the region. Better communication of what resources are available, as well as more flexible post-doctoral contracts, were considered important incentives.

5. Conclusions

From this short survey, a number of conclusions emerge. The first is that most firms recognise the growing importance of science, engineering and technology for innovation, and hence for improving their competitiveness in an era of globalisation and growing competition. They also recognise that they need to draw upon external sources of knowledge about science, engineering and technology, in particular the knowledge and skills to be found in universities and public research institutions. However, their precise needs with relation to the SET base vary considerably – in particular with sector, area of technology, and firm size. Some have greater and/or more specific needs with regard to the SET base in South East England. Given that SEEDA has limited resources, this suggests that its science strategy might focus, at least initially, on those sectors and firms where it has most ‘leverage’ in terms of helping those firms meet their SET needs. For example, one possible strategy would be to focus initially on smaller firms and on firms in less technologically advanced sectors which currently lack the capability to forge links with the SET base on their own.

A second conclusion is that, with the exception of large companies, most businesses feel they lack the information they need about what research is being undertaken in universities and public research institutions, and hence where they might turn for help. This points to a specific role for RDAs in acting as a broker, working with (generally smaller) companies to specify exactly what there SET needs are, and working with universities and public research institutions to ensure that information about their research efforts is available in an accessible and timely form. Other areas where companies currently feel the SET base is not fully meeting their needs are in terms of responsiveness and orientation towards business needs, and in providing a large enough supply of skilled personnel. 

Thirdly, the survey produced more evidence of the growing importance of the region in relation to SET and that ‘proximity matters’. Particularly for smaller companies, information and knowledge is often best acquired through face-to-face interactions, which in turn often means interactions with those who are relatively close by in the region. 

The survey also highlighted the importance of a number of issues that, although not necessarily specific to SET, are nevertheless very important with regard to the region. In particular, the results emphasise the importance of general infrastructural issues such as easy access to international airports (vital to companies operating on a global scale), transport and access to financial resources and services, as well as the availability of recruits with the necessary skills. The survey also produced some evidence of growing competition from other regions out to tempt dynamic companies by offering better help in relation to accessing the SET base.

Lastly, the survey revealed mixed opinions about the merits of the suggestion that RDAs should employ Sector Technology Consultants. For some firms, such consultants are unnecessary and would merely complicate matters. For others (generally smaller firms and those in less technologically-dependent sectors), they might well prove valuable in terms of building bridges between business and the regional SET base.
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� 	SEEDA provided a somewhat longer list of 35 company names and individual contacts but, because of the short time-scale, some of these had not been fully briefed beforehand about the nature and importance of the study, with the result that it was not easy to persuade them to take part. However, by the time of the last interviews, little new information was being generated – in other words, diminishing returns (at least with this set of interview questions) had set in.
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