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Country Report
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1 Introduction

As part of the policy mix peer review process instigated by CREST during the third
cycle of the Open Method of Coordination, a review team comprised of
representatives of EU Member States, the European Commission and an independent
consultant visited the UK in January 2007.

This document is the report of the review team to the CREST 3% OMC Policy Mix
Group. It presents a synthesis of the views of all the experts who took part in the
review of UK R&D and innovation-related policies. The team was comprised of the
following experts:

e Thomas Alslev Christensen: Danish Agency for Science Technology and
Innovation, Denmark

e Christian Seiser: Federal Ministry for Education, Science and Culture,
Austria

e Laurent Buisson: Service de I'innovation et de l'action régionale,
Direction  générale de la  recherche et de Il'innovation,
Ministere délégué a l'enseignement supérieur et a la recherche, France

¢ Rolanda Predescu: Ministry of Education and Research, National Authority
for Scientific Research, Romania

e Markus Koskenlinna: Tekes (Finnish Funding Agency for Technology and
Innovation), Finland

To prepare for their visit to the UK, the experts were provided with a background
report written explicitly for the purpose of this policy review. The OMC Policy
Review Background Report on the UK (separate Annex A) provides information on
the Science Base, Business R&D and Innovation, Economic and Market
Development, Human Resources and the overall Innovation System.

On 22-24 January 2007, the Peer Review Team visited the UK and held a series of
interviews with senior officials from Government, Research Councils, business,
universities, agencies and representative bodies in the UK. These visits were hosted
by the Department of Trade and Industry in London. The interview programme,
organisational arrangements and details of the key stakeholders interviewed are
presented in Annex 1. The key issues addressed by the review team are presented in
Annex 2.

The following report commences with a very brief overview of the UK ST&I system
(in the form of a summarised SWOT analysis covering the five sections used to
structure the background report (see separate Annex A): Science Base (R&D
capacity); Business R&D and Innovation; Economic and Market Development
(absorptive capacity); Human Resources (human and social capacity); and the Overall



Innovation System). This is followed by a synthesis of the experts’ observations,
organised on the basis of the key issues identified during the interview process. The
final sections provide recommendations for the UK and report on some lessons learnt
by the reviewers to disseminate in their own countries and organisations.



2 The United Kingdom R&D and Innovation System

This section uses a basic SWOT (Strengths, Weaknesses, Opportunities and Threats)
analysis format to summarise the contents of the background report prepared for the

review team (see separate Annex A).

In this background report, the National

Innovation System was broken down into four domains relating to: the Science Base;
Business R&D and Innovation; Economic and Market Development; and Human
Resources. SWOT tables are presented for each of these domains. A final section of
the background report offered some perspectives on the innovation system as a whole,
looking at the challenges it faces and the lessons to emerge from an overview of

policy developments in the UK.
2.1 The Science Base

The UK Science Base: SWOT analysis

Strengths

e Public sector spending on R&D (PUBERD)
has generally increased over the last decade

e  Strong performance and world ranking in
research outputs (publications and citations);
second to USA in most metrics

e Very strong in terms of research outputs per
researcher, with balanced strengths across all
fields

e UK has 2nd largest (and growing) share of
the world’s most highly cited papers

e UK has above EU average output of PhDs
per unit HERD spend

e UK PhD awards concentrated in natural
sciences, where the UK has relative research
strength

Opportunities
e Translation of research excellence into
competitive performance

Weaknesses
UK is spending less on research as proportion
of GDP than its competitors and EU15
Gap between research performance and
translation into commercially competitive
products, processes and services
Frequency of R&D personnel is also low
(0.45% of population); UK is below EU
average and below all except Italy in G8
Falling percentage of HERD funded by
Business Enterprise sector
UK is weak in provision of basic and
intermediate skills in the workforce

Threats
GERD as % of GDP has declined recently
Public sector spending on R&D (PUBERD)
has recently dropped
Numbers of UK PhD awards are average but
smaller (EU and SE Asian) countries are
increasing their shares
Uptake of some science degrees (physics,
chemistry) are dropping — some university
departments face closure
Below comparator group average
productivity of medical sciences PhDs and
falling outputs of PhDs in engineering.
Introduction of FEC may discourage industry
spending in HE sector



2.2 Business Enterprise R&D and Innovation

UK Business Enterprise R&D and Innovation: SWOT analysis

2.3 Economic and Market Development

Strengths
Above EU average for total innovation
expenditure
Above EU average for employment in high-
tech services
Above EU average in triadic patents
Strongly performing pharmaceuticals and
aerospace sectors with strong R&D
capabilities

Opportunities
Strengthening the linkages between the
business enterprise sector and the science
base would improve the capture of the latter’s
outputs and capabilities and enhance
productivity and competitiveness
Strengths in services sector could benefit
from targeted innovation policies

Weaknesses
Consistent relatively low levels of innovation
activity and BERD, with recent further
decline
Low share of firms that receive public
funding for innovation (46% of EU average)
— although CIS omits tax incentives
(favoured in UK policy) and focuses on direct
support (discouraged in UK policy)
UK performs at 33% of EU average for new-
to-market product sales
Weak on innovation demand due to very low
levels of capital investment (and poor
customer responsiveness)
Scores poorly on innovation governance (but
due entirely to low score for e-governance)

Threats

Long term effects of deficiencies in skills
base and declining interest in physics,
chemistry and engineering may negatively
affect industrial R&D capacity

UK Economic and Market Development: SWOT analysis

Strengths

Weaknesses

UK has experienced period of relative
macroeconomic stability

Strongly performing science and engineering
base

Relatively strong in innovation cooperation
Positive attitudes to enterprise

Good access to finance for start-ups
Indicators of healthy enterprise activity by
SMEs

Openness to foreign competition, light touch
product market regulation and highly
regarded competition regime

High stock of inward investment

Long-standing productivity gap (output/hr
and output/worker) with main competitors
Low business and government investment
levels resulting in comparatively poor
infrastructure

Low total and business investment in R&D
relative to GDP

Generally poor performance in patenting (but
tendency to use design complexity and
copyright as alternatives)

Opportunities

Threats

Productivity gap is closing

Increasing levels of government investment
Scope to build on the strength of the science
and engineering base

Low start-up costs and administrative burdens
Light touch product market regulation and
highly regarded competition regime

Aversion to risk may prevent uptake of
opportunities for enterprise

Firms report low customer demand for
innovation




2.4 Human Resources

UK Human Resources: SWOT analysis

Strengths

Weaknesses

High output of S&E graduates (172% of EU
average)

High participation levels in lifelong learning
(215% of EU average)

Above EU average in terms of working
population with tertiary education

Relatively high proportion of workforce with
SET degrees

High level of student mobility as measured
by foreign students studying in UK

UK has lower availability of highly skilled
people with research training than its
competitors (only 0.3% of population; 0.6%
of labour force). UK ranks lowest in G8.
Poor performance in basic literacy and
numeracy skills in workforce

Perception of poor management skills levels
in some areas

Low proportion of its population qualified at
the intermediate level, with concerns about
the quality of vocational qualifications at the
intermediate level.

Opportunities

Threats

Scope for improvement of average
performance in terms of % of population
(aged 20-24) having completed at least upper
secondary education

Improving entrance to and retention of S&E
graduate output in innovation-relevant
workforce could benefit overall industrial

Large proportion of population with low-
level skills

Risk of loss of university departments
teaching of S&E subjects in strategically
critical areas of the economy (e.g. physics,
chemistry, engineering) due to low student
uptake of these subjects.

innovation performance

2.5 Overall Innovation System
Looking across the UK Innovation System as whole, the background report identified
three major challenges faced by the UK. These are to:

e Increase the intensity of innovation activity in enterprises;
e Strengthen linkages between the public research base and business;
e Match future skills needs and improve the supply of high quality labour.

The background report also reviewed the UK’s R&D and innovation policies and
identified a number of lessons relevant to the attainment of the Lisbon objectives.
These may be summarised as follows:

e Coordinated approaches to policy formulation play a critical role in the
formulation and implementation of the UK policy mix, with a clearly
identifiable lead agency taking responsibility for innovation, and good
coordination links with all other relevant policy actors;

e Policymakers in the UK aim to set clear and realistic long-term targets and
goals, together with the production of strategies which clearly communicate
Government’s intentions to all actors in the innovation system;

e The UK benefits from an open and transparent process of policy making and
implementation;

e The UK has a strong governance regime in which a prominent role is given to
the processes of monitoring, evaluation and review (at the system and sub-
system levels), coupled with good feedback mechanisms influencing future
policy formulation and implementation.




3 Commentary by the Review Team

This Section contains a synthesis of the views of the Peer Review Team members
after the review visit in January 2007. Overall, the Review Team was positive in its
opinion of the UK’s ST&I system and the mix of relevant policies in place. The team
highlighted the following areas where the UK system of innovation was able to
demonstrate specific strengths:

e Its capacity for R&D, both within the Science Base and industry;
e [ts system of innovation policy governance; and, in particular,

e The general attention to quality and the measures in place to help achieve
this.

3.1 Science Base Capacity and Performance

In terms of capacity, the Science Base, comprising over 140 universities with around
300,000 teaching staff, together with Government laboratories and a large number of
Research Council institutes and centres, was thought to offer a very rich source of
innovation potential. It was noted that the UK has been able to create a system of
innovation that focuses and capitalises on the strengths of its research base, its world-
class universities and its excellent research institutions.

The peer reviewers commented on the excellence of UK universities, research
institutions and personnel and the extremely high quality of R&D and educational
activities. For example:

e The UK ranks second in the world in seven out of ten broad disciplines;

e It has the second largest (and growing) share of the world’s most highly cited
papers;

e It has above the EU average output of PhDs per unit of HERD spent.

The reviewers also looked favourably upon attempts to strengthen the second and
third functions of universities (i.c. research and linkage with the business sector)’,
through:

¢ An increasing interest and commitment to developing:
o collaborative R&D and innovation-oriented activities;
o the supply of specialised courses and services in support of businesses and
the entrepreneurial environment;

e The contribution to economic prosperity of the region, through the wide
variety of services for S&T knowledge dissemination and transfer, and the
accelerated pace of creation and evolution of spin-offs and science
parks/incubators.

The UK’s system of funding research at universities, primarily based on a
competitive allocation process overseen by the Research Councils, was also
highlighted as a strength, whilst a further strength of UK universities themselves was
their orientation towards the international scene in terms of:

" In this perspective, teaching is the first function.



e The supply of educational and training services (through both seeking
additional sources of interested clients and expanding their educational
markets world-wide and also by attracting more foreign students to the UK;

e Their R&D activities (notably the level of participation in international R&D
projects at both European and global levels, many of them coordinated by UK
participants).

The peer reviewers also noted that UK universities provide a best practice system for
the provision of research-based technological services and that there was a high
degree of collaboration between universities and large private enterprises.

However, the review team expressed some concern over the low proportion of R&D
personnel as a percentage of the overall population (0.45%), with the UK lying below
the EU average and below all G8 countries with the exception of Italy in terms of this
indicator. In addition, although the UK seems to focus on world-class academic
research, and despite the existence of a number of key policy initiatives®, it appears to
pay less attention to research dedicated to key non-military technologies (in fields
such as energy, microelectronics, computational infrastructures, etc.) than it does to
defence-related research.

It was also noted that, although the UK boasts a world class science base, the quantity
and quality of the people leaving the primary and secondary education systems and
continuing SET activities in the tertiary sector and beyond were inconsistent with the
expectation that the tertiary system will be able to sustain and further enhance its
world-class status. In turn, this prompted the opinion that a more ‘joined-up’
education and innovation policy perspective was probably required.

Moreover, whilst UK policy exhibits a strong focus on support for world-class
academic research projects through competitive funding schemes, the future provision
of the scientific infrastructures needed to support such research is open to question.
Even the introduction of Full Economic Costing for research projects may not provide
the all the necessary finance needed to replenish infrastructures, as such facilities are
difficult to sustain through competitive schemes alone.

3.2 Business Enterprise R&D and Innovation Performance
The peer reviewers noted that a number of indicators reflected positively on the
current UK situation, including:

e The proportion of UK companies with R&D above £2.9 million and with high
R&D intensity (over 10%) is rising and is significantly above that of the rest
of the EU (although still below the USA);

? The Background Report noted a number of large—scale research programmes in the UK. These
included the cross-Research Council programmes in: stem cell research; sustainable energy economy;
rural economy and land use; e-science; post-genomics and proteomics; and basic science (including
grid computing). The ongoing establishment of the new Energy Technology Institute was also
mentioned during the interview programme, as were the technology priorities of the Technology
Strategy Board.
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e UK R&D is particularly strong in pharmaceuticals and aerospace and contains
a growing software sector (119 companies in 2006);

e There are 72 UK—owned companies in the Global 1250, making it the third
largest country group (equal to Germany). These companies have a total R&D
expenditure of £13.1 billion, an increase of over 8% over the previous year".
However, of the top 50 companies in the Global 1250, only three
(GlaxoSmithKline, AstraZeneca and BAE Systems) are UK-owned.

e Private sector investment in R&D accounts for approximately 47% of civil
GERD (2003);

e The comparative level of support from large enterprises for research
performed in the public sector is impressive, even though the percentage of
HERD funded by the business sector is falling;

e In performance terms, the UK has a strong financial services sector, which
also makes a significant contribution to the economy.

On the negative side, the UK displays a low level of total and business investment
in R&D relative to GDP. In addition, direct grant support to single firms for R&D
and innovation is given a lower policy priority in UK policy than elsewhere, and a
relatively low share of firms receive public funding for innovation (46% of the EU
average)’. On the other hand, collaborative R&D schemes are favoured over single
firm support instruments, and indirect support for R&D through tax incentives
constitutes the central plank of support for R&D in the business sector °. This reflects
the broad ‘non-interventionist’ character of UK innovation policy.

In terms of the structure of the UK economy, it was noted that the relative importance
of the more traditional manufacturing industries is declining, whilst the service
industry is well developed, especially the financial sector. This raises issues for the
formulation of innovation policy, in particular for the formulation of policy catering
for the specific needs of service sector companies. For example, the definition of
research in the service sector and an understanding of its role need better clarification.
One consequence of the large share of the services industry in the economy is that the
UK’s overall business R&D contribution is less apparent than in countries that have a
larger manufacturing base. There are, for example, only 6 companies in the UK with
R&D spends above €500 million and 12 with R&D spends higher than €250 million,
as opposed to 10 and 21 respectively in France; and 15 and 20 respectively in
Germany®. However, the most recent edition of the UK’s R&D Scoreboard includes,
for the first time, R&D expenditure data on companies from the service sector
(namely banking and retail), where the contribution of service sector R&D
expenditure is more apparent.

In terms of the overall sectoral mix of R&D performed in the UK, the privatisation of
utilities companies and national research laboratories has led to a loss of capacity for

3 R&D Scoreboard, 2006: http://www.innovation.gov.uk/rd_scoreboard/highlights.asp

* This, however, is a function of the UK’s industrial structure.

> A high percentage of businesses needing support could also be seen as a weakness of either the
companies themselves or the innovation support system more generally.

% While this suggests that the UK may be over-concentrated in certain sectors, the new Value-Added
Scoreboard (http://www.innovation.gov.uk/value added/default.asp?p=home) presents some analyses
that suggest it shows greater diversification than in France or Germany.

11



research in some areas of the economy and this was seen by the peer reviewers as a
negative development with potentially adverse consequences for the UK’s research
portfolio.

A further concern was that continued low levels of private sector R&D as a proportion
of GDP might threaten the overall performance of the UK R&D and innovation
system.

3.3 Innovation Governance

3.3.1 Innovation governance strengths

The review team noted that the UK had some particular strengths with regard to the
governance of its system of innovation, including:

e The use of thorough and consistent long-term, strategic policy planning
(backed up by long-term funding commitments). One example is the Science
and Innovation Investment Framework 2004-2014, which entails:

o Multi-annual (3 year) delivery plans and annual reporting of
achievements, which confer a degree of strategic stability and offer time
for reflection on policy impacts;

o A strong and permanent cooperation between Government Departments in
order to ensure the proper achievement and delivery of planned results;

o Strong leadership by the DTI in innovation policy matters, with equally
strong efforts to coordinate innovation policy-making at the inter-
ministerial level. Concentrating leadership for innovation policies in a
single ministry, backed up by strategic intelligence, was felt to offer a
major opportunity to fuse the ‘R’ and the ‘D’ in R&D policies into
innovation policies;

o The co-location of the Chief Scientific Advisor (broadly responsible for
government policy on science) and the Director General for Research and
Innovation (broadly responsible for innovation policy) within DTI was
also viewed positively. Similarly, the division of responsibilities between
other government actors is clear and well understood;

o Although the DTI is still involved in some direct allocation of resources to
innovation actors, the creation of the new Technology Strategy Board,
which will distance the DTI from this responsibility, was seen a positive
step;

o The involvement of the Treasury in discussions on science and innovation
policy, given its authoritative position in the UK system of governance,
was viewed as a positive feature;

e The use of complex but inclusive policy making processes, based on large-
scale reviews, consultations and debates designed to engage the public and key
stakeholders in support of science (for example, the UK Science Forum);

e The use of in-depth analyses of different policy sectors to provide a sound
basis for innovation policy development;

e A focus on developing a strongly output-oriented innovation policy;

e Engagement in world-wide efforts aimed at solving major S&T issues on the
global agenda (for example, the Global Science and Innovation Forum and its
associated strategy);

12



e A strong commitment towards the development of an appropriate framework
for the formulation and implementation of technology and innovation policy.
This includes:

o the setting-up of the Technology Strategy Board;

o the elaboration of the Technology Programme, which promotes industry-
led R&D and innovation, in seven technology areas considered to be key
priorities, each identified on the basis of a large-scale Foresight exercise
(involving also more distant ‘horizon scanning’).

The Government’s strong emphasis on quality assurance was also noted by the
review team, in particular the strong interest to ensure and permanently increase the
quality of R&D activities. In this respect, the most outstanding feature is the strong
and elaborate UK evaluation culture and a well-established tradition of economic
analysis. The commensurate level of resources allocated to evaluation of research in
the public sector, through the Research Assessment Exercise (RAE), and to the
evaluation of other public spending on research also impressed the review team.

On the other hand, the reviewers highlighted a number of possible weaknesses in the
UK’s governance of innovation policy, such as:

e The selection of a target of 2.5 % investment in terms of GDP, instead of a 3%
target, was perceived as an apparent lack of ambition in terms of goal setting.
However, it was accepted that this target was based on a pragmatic assessment
of the UK’s capacity for innovation and growth and offered a realistic goal,
especially if becomes possible to capture R&D performed by the service
sector in official statistics;

e The reluctance of the UK to take a more proactive stance on the provision of
direct support for companies was also questioned. While the need to avoid
market distortion was recognised, the case was made that direct support
measures might be needed to rectify market failures and stimulate the demand
for innovation.

It was suggested that more proactive industry-related strategies should be
strengthened and could perhaps exhibit a greater focus on growth-company policies.
Related to this point, the reviewers highlighted the potential of the new Technology
Strategy Board as a strong advocate of cooperation between academia and industry.

3.3.2 Development of the ten-year investment framework for Science and
Innovation

The Review Team noted that, building on the UK’s strong progress in this area,
opportunities could be developed from the further integration of R&D policy into a
wider innovation policy framework, together with development of a continuous
dialogue with universities, business associations and trade unions with the aim of
developing the innovation system and ensuring an effective implementation of the
Science and Innovation Investment Framework 2004-2014. Towards this goal, it
would also be desirable to undertake an evaluation and midterm revision of the
Science and Innovation Investment Framework 2004-2014. In this context, the
review team welcomed the on-going review by Lord Sainsbury of the Government’s
innovation policy initiatives.

13



It was also felt that there was opportunity for cross-fertilisation between the Science
and Innovation Investment Framework 2004-2014 and the National Reform
Programme developed in the context of the Lisbon strategy.

3.3.3 Other governance issues

The UK Government should continue its strategic use of Foresight, an area in which it
has established considerable strengths, and other strategic intelligence instruments
(such as its increasing use of ‘horizon scanning’ exercises) to promote ‘front-runner’
entrepreneurship and new market opportunities, as exemplified by the initial efforts of
the Technology Strategy Board.

In terms of the dominant role played by the service sector within the UK economy,
the team felt that efforts should be made to develop a better understanding of the role
played by R&D in this sector and the ways in which it could be supported. This would
allow the existing suite of innovation support schemes to be adapted to meet the
specific needs of the service sector.

3.4 Policy Interventions

3.4.1 Breadth of coverage

The UK deploys a comparatively broad range of policy instruments in the overall
policy mix affecting R&D and innovation activities. In particular, the peer reviewers
highlighted the wide and complex set of instruments addressing:

e The development of R&D activities and infrastructures in universities and the
research institutions of the public sector. These include:

o Competitive funding, through the R&D programmes financed by the
Research Councils (with the introduction of Full Economic Costs for
R&D activities conducted by universities);

o Allocation-based funding (on the basis of the Research Assessment
Exercise);

o A range of measures for stimulating infrastructure development,
knowledge transfer and innovation-oriented activities, including: the
Science Research Investment Fund (SRIF), Knowledge Transfer
Partnerships, Higher Education Innovation Fund, and the Public Sector
Research Establishments Fund, etc;

e Interventions for stimulating R&D and innovation activities in the private sector.
These include R&D grants and innovation support measures appropriate to the
various stages of R&D and innovation activities, including:

o Promotion of Collaborative R&D, Knowledge Transfer Networks and
UK-specific Technology and Innovation Platforms, through the new
Technology Programme;

o Measures delivered via the RDAs, such as Knowledge Transfer
Partnerships and the Higher Education Innovation Fund;

o Tax incentives for business investment in R&D (with separate tax credit
regimes for Large Enterprises and SMEs), and tax incentives for the
Venture Capital funding of innovation (which was seen as an interesting
approach);

o Support for capital investments via Regional Venture Capital funds, Early
Growth funds, the Venture Capital Trust etc;
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o Improved procedures and practices for the management of IPR, including
the use of the contract models suggested by the Lambert Report.

In terms of the broader policy mix, the review team felt there was a well-placed and
commendable focus on deregulation and the development and enhancement of well-
functioning goods and service markets, whilst open borders (the UK has a very open
economy with few tariff and trade barriers) and a progressive immigration policy
promote imports of high skilled workers. The low use of state aids was also noted as a
positive factor.

One of the general observations made by the team concerned the broad definition of
innovation employed by the UK Government. This covers not only technology-based
innovation, but also innovation in terms of management practices, service provision,
business models etc. Such a definition covers many of the innovations that occur in
the service sector and does not restrict itself to the more usual technology-based
innovations found in the manufacturing sector. It was felt that this openness to other
forms of innovation places the country in a favourable position in terms of being able
to stimulate, develop and capitalise upon innovation in its broadest sense.

3.4.2 R&D tax credits

The R&D-related tax credit regime, which forms the largest single measure of UK
innovation support, was of particular interest to the review team. It was seen as
potentially very supportive for stimulating business R&D and innovation nationally,
but it could, perhaps, be further refined in the light of assessments of its operation, in
order to encourage the more specific growth and development of certain types of
company or particular sectors.

Several members of the peer review team felt that too much emphasis has been placed
on the use of R&D Tax Credits as a stimulus for research and innovation in the
absence of evidence to support the impact of this scheme’. In particular, the incentives
for SMEs to increase their levels of R&D and innovation currently appear to be
uncertain and may be insufficient to boost innovation in SMEs.

More generally, even though the UK has an extensive range of innovation support
mechanisms for SMES (which encompass R&D grants, proof of concept support,
collaborative R&D, targeted tax incentives for R&D, venture and seed capital
accessibility and dissemination of best practice), the review team felt that the modest
funding available for industrial research projects offered only low levels of support to
SMEs, particularly in comparison to the levels of support for larger companies.

3.5 Regional Policies

One of the key achievements of the UK has been the phenomenal explosion of
Science and Technology parks around universities (about 60). This has resulted in a
number of major structural changes, such as:

" During the interviews, it was noted that the tax credits system was in its early stages and some
preliminary figures were quoted. In addition, the Treasury undertook a thorough and wide ranging
review of tax credit systems for the promotion of R&D prior to introducing the UK tax credit in a step-
wise fashion.
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e Localised changes to the general structure of the population of UK-based
SMEs due to the comparatively large number of high technology start-ups and
spin-offs evolving in proximity to the science parks;

e The resultant structural changes to local and regional economies, due to:

o the emergence of new dominant technology profiles;

o better economic performance recorded by companies based in the science
parks;

o the symbiotic relationships that have developed between S&T parks and
host localities.

This latter point was thought to offer an opportunity for the UK, and in particular for
the Regional Development Agencies, to enhance their impact on the innovation
activities of SMEs in their regions, particularly if policies are focused on knowledge
intensive SMEs. RDAs are already lead players in terms of their engagement with
science parks and similar initiatives within their regions, implementing an extensive
range of targeted policies for SMEs and cluster policies. Nevertheless, opportunities
exist to further enhance and complement the already diverse set of existing
instruments in place to support industry-university partnerships.

3.6 Technology and Knowledge Transfer

The review team felt that one of the main weaknesses of the UK NIS concerned the
gap between its extremely high level of research performance and its (lower) capacity
to translate this into commercially competitive products, processes and services (see
the Background Report in Annex A for further details). A contributory factor was felt
to be the low absorptive capacity within the UK for research-intensive developments
(despite the UK possessing a large number of small high-tech companies).
Accompanying this was a lack of technological services promoting research,
development and innovation in small and medium-sized enterprises and an
insufficient focus on the issue of knowledge exchange with SMEs.

Also it was noted that the UK’s range of intermediary organisations engaged in the
provision or facilitation of technology transfer to SMEs (which includes Industrial
Liaison Offices and similar activities within universities, Business Links offices,
specific activities within the RDAs, etc.) presented a complex picture for which it was
difficult to obtain a policy overview.

3.7 Globalisation and Internationalisation

For the UK, it was felt that some of the greatest opportunities and, of course,
challenges, seem to be those generated by the internationalisation of R&D in the
context of economic globalisation. These opportunities and challenges cover both
capacity and performance aspects and are primarily related, to a very significant
extent, to Business Enterprise R&D and innovation (and not so much to the Higher
Education sector, which already contains some highly visible and powerful
international players).

3.7.1 Exploiting opportunities

Overall, due both to the quality of its research and the prevalence of the English
language, the UK is well placed in the global competition for talent (in terms of
students, scientists, etc.), and as a location for business-sponsored research or direct
investment in R&D centres.

16



Thus, in order to make these opportunities produce full-scale results, there seems to
be a need for even stronger policy measures, perhaps deriving from the GSIF®
Strategy, related to the following complementary aspects:

e Facilitating the transformation of (the larger) UK ‘national companies’ (i.e.
domestic firms) into international R&D players, by encouraging the expansion
of their R&D centres and activities (and not only production capacity) to other
countries, with a view to better adapt the new technologies and/or products to
the envisaged clients/ markets;

e Supporting the evolving perspective of:

o the UK becoming a major (European) attractor for the location of R&D
activities belonging to large (mainly US-based) multinational companies.
The goal would be to attract investment for new UK-based R&D centres.
This observation was based primarily on the experience of the Medical
Research Council in partnership with the medical research charity the
Wellcome Trust, which presented a rather ‘acquisition-oriented’ picture of
multi-national companies targeting either research activities in the public
sector or outstanding research capacities in the private sector;

o developing closer and longer term links and joint R&D activities between
UK ‘nationals’ and multi-national companies, with a view towards a
more equal relationship in R&D collaboration and the distribution of
[PRs.

In essence, these measures could promote:

e Technologies that could provide the stimulus for conditions that might lead to
the development of future specific lead markets’;

e The attraction and retention of more, high-level, young UK graduates towards
business R&D, which would capitalise on the UK’s strengths in the production
of such graduates.

3.7.2 Business Enterprise R&D and innovation challenges

Conversely, the increasing internationalisation of R&D brings with it several threats
and associated challenges for the UK innovation system. There were felt to be two
major threats or challenges in this area. Firstly, the apparent absence in the UK of
‘critical mass’ in certain key technology areas, i.e. the relative lack of technology
clusters or competence centres, may imply that newly created or growing high-
technology companies (possibly developed with substantial public support) could be
vulnerable to the ‘acquisition’-oriented behaviour of multi-national (non-UK owned)
companies. Thus, UK investment in the development of such leading edge companies
would be transferred abroad.

¥ Global Science and Innovation Forum — an OSI strategic advisory body chaired by the UK Chief
Scientific Advisor.

? Perhaps developing ideas emerging through the Innovation Platforms operated under the Technology
Strategy Board.
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Secondly, in a more and more globalised economy (particularly with reference to the
high level of Foreign Direct Investment in research in the UK) the national innovation
system runs the risk of losing its genuine UK context (with the NIS becoming the host
of innovation rather than the driver or owner of innovation in the UK). Moreover, a
substantial proportion of R&D in the UK is sponsored by foreign companies, which
could become an issue if these decided to shift their investments to other locations.

These threats, however, are simply the obverse side of the opportunities already
discussed. The UK stance is that an open economy is a strength and that more
benefits are likely to be derived from it than from vain attempts to isolate the UK
from international developments.

3.8 Human Resource Issues

The long-term availability of highly qualified human resources for research, in
particular the issue of ‘brain drain’, appears to pose a long-term threat to the
maintenance of the UK’s strength in research and is a concern for the future policy
mix.

For example, one potential threat facing the UK Science Base is a possible long-term
decrease in the capacity for rapid ‘renewal and growth’ of the population of
researchers, due to:

e An apparently decreasing proportion of students undertaking STEM-related
studies, in spite of the increasing economic demand for this category of highly
skilled personnel';

e The high proportion of foreign students participating in advanced research
programmes (who may leave the UK on completion of their studies);

e The attraction of highly qualified UK university staff and researchers to
(notably) US universities, largely due to the relatively greater opportunities to
acquire and maintain scientific prestige, including apparently ‘easier’ research
assessment processes; the higher financial attractions offered; and the highly
competitive and challenging working environment, including the quality of
laboratories and research facilities.

Similarly, in the area of Business Enterprise R&D and innovation, the UK faces a
possible long-term decrease in the number of S&T specialists and engineers available
for employment in technology-oriented companies due, in part, to the significantly
increasing number of exceptional graduates absorbed by the (financial) services
sector.

3.9 Sectoral Disparities and Policies

A further threat is the risk of the erosion of existing competitive advantages in some
areas of business R&D, due to the UK’s apparent low policy interest in concentrating
its R&D potential at the sectoral level (for example, through developing even closer
linkages between the science base and industry in key industrial sectors and by further
stimulating stronger inter-firm cooperation/clustering).

' There are conflicting views on the available evidence for these trends (see DTI Economics Paper 16).
Indeed, the most recent figures indicate an up-turn in student enrolments in this area.
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On a broader level, ther