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Box 18: A Regional SBRI Programme

In April 2009 the East of England launched a Small Business Research Initiative competition in the health
sector to help industry bring new technologies to support the achievement of regional health priorities and
increase the possibility of adoption in the NHS. The competition was open to all companies, including those
not currently engaged in the health sector.

The programme was funded by the NHS East of England and the East of England Development Agency
(EEDA), together with the Technology Strategy Board (TSB) and the European Regional Development Fund.

The competition covered three topics:

. Managing Long-term Conditions — remote monitoring
J Patient Safety — improving health outcomes

. Keeping Children Active

Like all SBRI competitions, it operated as a procurement process aimed at developing the new technologies
the NHS needs. So awards take the form of contracts rather than grants, and developments are 100% funded.

Projects were selected through an open competitive process in two phases, and the selection panels for each
topic included senior clinicians and experienced technology developers. Winners are first awarded Phase 1
contracts to investigate project feasibility and undertake preliminary design work. These are for up to 6
months and £100k. Companies that successfully complete Phase 1 are then eligible to compete for Phase 2
funding of £250k — £750k for up to 2 years to take their technology to demonstrator or prototype stage, and
possibly to enable user trials. All firms retain the rights to any IP generated from the project, with certain
limited rights of use retained by the NHS.

The competition attracted 177 proposals and eleven companies, mostly start-ups or early stage companies,
have been awarded Phase 1 contracts. It is expected that roughly 50% will go on to receive Phase 2 awards.
Examples of Phase 1 contracts include:

Eykona Technologies Ltd 3D imaging systems for objective measurement and characterization
of ulcers

Exhalation Technologies Ltd Device for assessment of lung inflammation in exhaled breath for
asthma-prone children

Sonovia Ltd Ultrasonic patch for targeted delivery of drugs for patients suffering
from chronic musculoskeletal conditions such as arthritis

Docobo Ltd Remote monitoring telehealth system to enable individualized
interactive chronic disease management in the home

Oxford BioSignals Ltd Monitoring cardiac and other vital signs in hospitals

Anaxsys Technology Ltd Respiratory rate monitor for use by paramedics in ambulances

We propose four measures to accelerate and extend the  (iii) that an annual, quantified, independent review of

take-up of SBRI and related procurement-based progress with SBRI and related procurement-based
innovation policies: innovation programmes be published by an
(i) that central government allocates a fixed annual organisation such as NESTA or an appropriate
budget to the TSB of £75 million to enable it to House of Commons Select Committee;
match-fund departmental SBRI programmes and (iv) that a substantial component of the next European
encourage their expansion; Framework Programme (FP8) — we propose €800
(i) that the use of SBRI at regional and local million per year — be directed to co-funding
government level be promoted; innovation procurement programmes in member

states that are compliant with guidelines based on
the US SBIR and UK SBRI models.'?1%

122

During the last two to three years the European Commission has promoted a concept known as “Pre-commercial Procurement”, which allows EU public sector
organisations to place 100% R&D contracts with firms. This has led to a useful clarification of EU procurement rules, which legitimises SBIR-type
programmes. However, beyond this the PCP initiative is effectively unfunded.

123 More detailed proposals have been made to the European Commission.
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Recommendation 2. Revise TSB Collaborative R&D
Programmes to Encourage Bilateral Contracts with
Lead Customers

The soft company model is at present dependent on
R&D contracts from the private sector, but not all
private companies are used to placing R&D contracts
with other companies and budgets are limited. So there
are good reasons to make this practice more
widespread through grants.

The multi-partner collaborative grant model which
dominates the Technology Strategy Board'’s tool-kit is a
legacy of its days as a part of the DTI. Significant
changes have been made since its change to Agency
status and the appointment of a vigorous, more
business-orientated management team. We believe it is
now timely to undertake a ‘zero-based’ review of the
collaborative grant model to examine the impact of past
projects and establish for what sorts of firms,
technology projects and industries different variants

are appropriate.

In particular we propose that more bilateral contracts
should be funded between private sector customers and
suppliers, especially small, specialist technology
companies. Such projects have traditionally been a
rarity within the TSB portfolio, and the percentage of
supplier costs covered has generally been small as they
have typically been regarded as close to market. Larger,
longer-term collaborative programmes have been
dominant, partly driven by perceptions of EU rules.

Recent changes to EU State Aid rules suggest that an
attractive programme could be devised to encourage
bilateral projects involving lead customers and
innovative SME suppliers, with up to 75% of the cost of
developing pre-commercial prototypes covered in the
supplier (80% if it employs fewer than 50 people) and
60% in a large company customer. We propose that
these new rules should be used to construct such a
programme, perhaps using a phased approach similar
to the SBRI programme.

We believe that bilateral contracts involving private
sector customers and SME suppliers should account for
50% of TSB expenditure on collaborative R&D.*

Recommendation 3. Revisit the Venture Capital
Funding Model

Many soft companies have provided excellent returns
for their founders and other investors, but their

timescales are too long and their strategies too
uncertain to attract venture capital. It could also be
argued that some firms that have raised venture capital
were encouraged by their investors to adopt a ‘hard’
product-oriented strategy too early in the development
of their technology in order to deliver an exit within VC
timescales, whereas a softer strategy and slower ‘burn
rate’ might have been more successful. Platform
technology companies, in particular those whose
potential markets are highly fragmented, often need to
soften their strategies by working with customers to test
applications and therefore need longer-term financing.

As noted earlier, the average returns to venture capital
have for many years been too low to attract investors
into UK funds. Early stage technology funds are
particularly problematic. The withdrawal from venture
capital of 3i, the largest and most experienced investor
in the sector, underlines the problem. There are many
problems with the VC model in the UK and strong
arguments can be made for the creation of an up-to-
date version of the Industrial and Commercial Finance
Corporation (ICFC) to replace 3i. A longer time horizon,
an evergreen model, and greater sectoral focus by
individual funds are three of the desirable changes.

The science-based focus of early-stage companies in
the EEDA region requires venture capital funds with an
investment model that enables them to engage with
soft start-ups and platform technology companies
operating a mixed model, probably using small scale
investments, over a longer term, and with a more
hands-off approach than would be advocated by
conventional VC wisdom. Convertible loans probably
also have a role to play with this kind of business.

We believe that both central government and the
regional development agencies like EEDA have a role to
play in encouraging the development of new investment
models along these lines which are more appropriate
for the kind of science and technology businesses that
start within the region.

Recommendation 4. Establish Focused, Fixed-Term
Intermediate R&D Institutes

In this report, we have also discussed the role of
intermediate research institutes which, though not
profit-oriented companies in their own right, have a
mission-driven role to develop technology for
commercialisation that is uncompromised by the
conflicting requirements for academic research

124  Bilateral contracts could still involve other companies or universities, but as subcontractors, and only at the choice of the two principal parties concerned.
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publications and teaching seen in university
departments. As such they have some features of the
true commercial soft company. Some — like CADCentre
and ORL — have transitioned into, or spun off, important
product businesses. In contrast TWI has been notably
less successful in terms of product-based spin-outs,
although it has been highly successful globally as a
service business.

An important question remains regarding whether
intermediate research laboratories focused on emerging
technology areas, with some core funding from
government, flexible full-time staff and senior staff
motivated towards commercialisation rather than
academic publications and teaching, could help to
catalyse the exploitation of the region’s science base.

Earlier we commented on the relative lack of companies
based on Cambridge University IP amongst
Cambridge’s larger science and technology firms. The
experience of venture capitalists investing in start-up
companies points to a series of problems with exploiting
university IP.*?® Many of these problems derive from the
nature of the exploratory development stage typical of
the exploitation process for any major new platform
technology, as described in Chapter 4. This stage must
be carried out in a very mission-driven environment
geared to rapid delivery, but is rarely well enough
defined or close enough to market to be appropriate for
VC funding alone. Attempting in a conventional
university research department to bring a proposition to
the point at which a potential spin-out is genuinely VC-
ready is fraught with problems:

e jtis difficult to build the teams of 5-20 people
required as the core of any major spin-out business;

e development is progressed in fits and starts as
academics have conflicting time pressures to
publish and teach;

* research staff are funded to work on specific
projects; it is therefore difficult to switch resources to
accelerate work on a temporary basis to service
‘customers’ or on a more permanent basis when the
pace of R&D needs to quicken;

e |Pis not captured on a regular basis or approached
strategically during projects; there is a great deal of
IP leakage as researchers come and go, increasingly
outside the UK; and

* collaborations with corporate partners are not
approached with the ‘hard nose’ and degree of
commercial sophistication needed to maximise
economic potential within the UK, for example by
segmenting IP rights by field and charging
sufficiently to build up cash reserves to enable later
spin-outs.

Whilst most senior academics do not want to move out
of academia into industry, the point is that in many
disciplines there is no ‘halfway house’ in which they
can take their technology further commercially whilst
staying in research. The intermediate research
laboratory concept — partly core funded by government,
and partly funded through R&D contracts, with
engineers and scientists supported and funded to focus
on physical deliverables rather than on publications and
teaching — could play that role for some areas of
science.®

Apart from through intermediate research institutes
there are two other ways in which the soft company
model could be brought to bear on the ‘policy
challenge’ shown in Figure 11 above. The first is
through the formation of soft company spin-outs from
university research programmes, and the second is
through partnerships with existing soft companies. Top
Express, initially formed in 1978 by Professor Ffowcs
Williams to exploit noise reduction technology, is an
example of the former. A partnership between The
Technology Partnership (TTP) and the Cavendish
Laboratory to commercialise polymer solar cells
technology is an example of the latter.

The initiative for both of these must lie with
entrepreneurs and the private sector.

We believe a fresh look and some experiments are
required to see whether some form of intermediate
institute or soft company structure, twinned with a
major academic research department, could assist the
commercial exploitation of academic IP. The Centre for
Business Research has already made a start on this
research through another project.

125 A separate project is being undertaken by the CBR to examine the processes by which university IP is exploited and the role of intermediate research
institutions in national innovation systems, as part of the EPSRC-funded Cambridge Integrated Knowledge Centre (CIKC).

126 The role of intermediate research laboratories is being examined as part of the CIKC project and different models have already been studied in Germany, South
Korea and Taiwan. It is clear that very large government research organisations can become moribund, but preliminary indications from this research suggest
that smaller intermediate research institutes could play a useful role as time-limited incubators for areas of science and technology whose timescales are too
long for either private sector soft companies or venture capital. Our initial view is that, to work effectively and avoid the risk of ossification that such institutes
typically endure, a complement of 30-150 researchers should take forward R&D programmes for up to 10 years prior to privatisation.
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Appendix A: Interviewees

Corporates

42 Technology
(Acorn)

AlC

Argenta Discovery
Autonomy

Beru F1 Systems
CADCentre

(Cambridge Antibody Technology)

Cambridge Consultants

Cambridge Consultants

Cambridge Design Partnership
Cambridge Magnetic Refrigeration

(Chiroscience)

CIP Technologies
Knowledge Solutions
Lotus Engineering
Marshall of Cambridge
(Olivetti Research Labs)
Owlstone

PA Technology Centre
PA Technology Centre
(Pi Research)

Plextek

Real Time Content
Sagentia

Sagentia
Scion-Sprays

Sentec

Serentis

Sonar Link
(Symbionics)

Syrinix

Syrris

Team Consulting

The Automation Partnership
TTP Group
TWI

Howard Biddle
Hermann Hauser
Matthew Jones

Chris Ashton, Colin Knox
Mike Lynch

John Bailey

Dick Newell

David Chiswell

Paul Auton

Ray Edgson

Mike Beadman, Mike Cane
Kurt Hasselwimmer
Andy Richards
Michael Robertson
Adrian Palmer-Geaves
Clive Card

Michael Marshall
Andy Hopper

Billy Boyle

lan Rhodes

Paul Ruskin

Tony Purnell

Colin Smithers

Martin Russ

Alistair Brown

Gordon Edge

Gavin Farmer, Jeff Allen
Mark England

Peter Keen

H-K Yeo

Henk Koopmans

Paul Linford

Nick Tait

Jerry Turner

Richard Archer

Gerald Avison

Bob John

CEO

Founder

Head of Projects & Innovation
CEO, Finance Director
Founder

Managing Director

Senior Engineer

Founder

Former CEO

CTO/Ventures Director
Founders

Founder

Founder and Business Angel
VP Research Programmes
Founder

Project Manager, Research
Chairman

Director

Founder

Member of PA's Management Group
Member of PA's Management Group
Founder

Founder

CTO

CEO

Founder

Managing Director, Director
CEO

Finance Director

Founder

Founder
Finance Director
CEO

Founder
Founder

CEO
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Intermediaries

Babraham Bioscience Technologies

Beacon Innovation Centre / Orbis Energy

BioPark Welwyn

Centre for Sustainable Engineering
Colworth Park

Health Enterprise East

Herts BIC

Hethel Engineering Centre

Norwich Research Park
St John's Innovation Centre

(Barclays Bank)

Coller Capital
New Venture Partners (BT Brightstar)
Cambridge Network

East of England International

David Hardman, Derek Jones
John Balch

Steven Read

Phil Shephard

Sally Ann Forsyth

Phil Seabright

Phil Lines

Damian Hindmarsh,
Simon Coward

Robin Daniels
Walter Herriot
Matthew Bullock

Stuart Davies
Chris Winter
Peter Hewkin

Roger Moore

CEO, Chief Business Officer

Director

Chief Executive

Chief Executive, Norwich and
Peterborough Building Society

Partner

Chief Executive
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Appendix B: Enterprise Hubs and Science Parks

A key instrument of public support for innovation at the
regional level is the ‘enterprise hub’, which typically
brings together a variety of independent support
activities around a particular theme or industry sector,
and encourages networking activity and knowledge
transfer.

In the East of England, EEDA supports the development
of several enterprise hubs in the form of incubators,
innovation centres and science parks. Several are based
around the life sciences and healthcare, including
Babraham Biosciences (profiled below), Health
Enterprise East at Papworth, Norwich Research Park
(health, food, plant and microbial sciences,
environmental sciences, and chemistry and materials)
and BioPark Welwyn (biosciences and health
technology). This last facility is based at the former
Roche pharmaceutical research laboratories, which
closed a few years ago and was acquired by EEDA and

Profile: The Babraham Site

the University of Hertfordshire. It has 15-20 tenants in
the biosciences field (including one of our Module 1
firms, Argenta Discovery, and a Module 2 survey
respondent).

A second group of enterprise hub facilities focuses on
energy and environment. It includes Orbis Energy
(recently established in Lowestoft to foster offshore
renewable development) and Environment East (based
in Peterborough and associated with the Centre for
Sustainable Engineering).

A third group covers a range of sectors, and includes
long-established facilities such as the St John's
Innovation Centre in Cambridge (arguably at the
foundation of the Cambridge Phenomenon), Hethel
Engineering Centre (profiled below) and Herts-BIC
(profiled overleaf).

* Comprises Babraham Institute (funded by BBSRC, world-leading research in bio-medicine), Babraham
Bioscience Technologies (BBT) and Babraham Research Campus

e BBT fulfils the Institute’s knowledge transfer remit, manages its patents, runs the Research Campus,

operates Aitua

 Aitua is a technology accelerator: promotes and invests in commercial development of biomedical IP from
the Institute, companies on the Research Campus, and externally

* Research Campus incubates start-up and early-stage firms in the human biomedical field only:

- no service firms or animal health ventures

- current tenants range in size from 1-35 people; some but not all originate from the Cambridge biotech cluster

- oldest tenant is ImmBio (established 1999)

- some tenants have a ‘soft’ revenue stream in parallel to proprietary research (e.g. Horizon Discovery)
- won a £300k Capital Equipment Competition (EEDA) for bio-processing facilities

- tenants also have access to the Institute’s facilities

Profile: Hethel Engineering Centre

* Located next to Lotus Group (Cars/Engineering) outside Norwich

* Focus on high performance engineering and manufacturing

* |ncubator for several pre-product start-ups, plus service firms

* On-site rapid prototyping equipment is available for tenant use

» Some additional facilities at Lotus are available to Hethel tenants

* Two tenants (Scion-Sprays, Active Technologies) are ‘walk-outs’ from Lotus

* Other tenants include:
- Syrinix (trunk water main leak detection) — customer-funded R&D
- Sonar Link (underwater acoustics) — pre-revenue, competing for oil industry R&D funding from ITF'?
- AIC/Redox Biofuels (electrochemistry) — SBIR applicant

127 ITF is a not-for-profit organisation owned by major global oil and gas industry operators and service companies that aims to “identify technology needs, foster
innovation and facilitate the development and implementation of new technologies”. See www.oil-itf.com/index/about.
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Profile: Hertfordshire Business Incubation Centre

Designated the first EEDA Enterprise Hub, funded by EEDA and Stevenage Borough Council
Focus on support to aerospace/defence; biotech; ICT industries

Stated aim is to “facilitate the incubation and rapid growth of knowledge based businesses” in
Stevenage, Hertfordshire and the EE region

Works with local large employers, including EADS Astrium, MBDA and GSK, to establish links with small
businesses

Runs the European Satellite Navigation Challenge (Galileo Masters) to encourage the development of
ideas involving satellite positioning technology
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Appendix C: Overview of Relevant Academic Literature

The entrepreneurship literature has examined
entrepreneurship and new firm creation from a variety
of angles e.g. how entrepreneurial activity takes place
(Stevenson & Jarillo, 1990), how competences are
created through problem-solving (Hugo & Garnsey,
2005), internationalisation processes (Blirgel, Murray,
Fier & Licht, 2001), employment creation (Tether &
Massini, 1998), etc.

One of the most widely applied models to explain the
process of new firm development and growth is the
stage-model (or lifecycle) approach. Churchill & Lewis
(1983) were among the first to map out the phases of
new firm development, beginning with ‘existence’ and,
as problems are resolved or milestones are reached,
moving progressively through phases of survival,
success, take-off and, finally, maturity. Other stage-
model researchers adopt different terminology and may
have a different number of stages, e.g. conception,
commercialisation, growth and stability (Kazanjian &
Drazin, 1990). Churchill & Lewis (1983) recognise that
progress may not always be linear, i.e. firms may fall
back to an earlier stage of growth (rather than go out of
business entirely) if the problems at a transition point
cannot be overcome — although back-tracking is an
aspect of business experience that is frequently under-
played in much of the lifecycle literature.

Garnsey (1996), however, emphasises the dynamic
processes of early firm growth and the fact that steady,
rapid growth through to maturity is the exception rather
than the rule. Compellingly, she argues that start-up
firms suffer from an “asymmetric information problem”
— otherwise known as the ‘liability of newness’ — during
a phase of development that she refers to as resource
mobilisation; and she further points out that the
different possible outcomes at each stage of
development mean that member firms of any one
cohort will follow quite different trajectories. The growth
phases she identifies — 1) access resources, 2) mobilise
resources 3) generate resources 4) growth
reinforcement 5) growth reversal 6) accumulation 7)
maturity — map well onto the symptoms and growth
processes seen in companies following a soft model
and capture the dynamic nature of their progress. In
this and other papers (e.g. Hugo & Garnsey, 2005) she
adopts a resource-based perspective to suggest that a

firm’s ability to overcome setbacks is shaped by internal
feedback loops between obstacle, innovative response
and the further outcome. In other words important
learning will flow from effective exploration and
experimentation to overcome setbacks. We would argue
that this is precisely the way in which a ‘soft’ company
develops its competences and capabilities.

Firms have been shown to be important catalysts in the
economic development of high-tech regions. Sturgeon
(2000) argues that the roots of Silicon Valley can be
traced back to companies in the field of radio
technology that spun out from the Federal Telegraph
Corporation in the early years of the twentieth century.
Others have traced the significance of Fairchild
Corporation as the source of much technology and
many of the firms that established the foundations of
Silicon Valley (Mayer, 2005). Both of these
developments pre-dated by far the efforts of Stanford
University to establish itself as an incubator of high-
tech firms. Universities react to the emergence of
entrepreneurial clusters by running programmes to
educate budding entrepreneurs, and regional
development agencies may introduce specialised
support services or other targeted incentives, but these
activities generally lag the establishment of a vibrant
high-tech community. As Feldman (2001) points out,
the locational characteristics that are typically
associated with an entrepreneurial environment —
supportive social capital, availability of venture capital,
and access to entrepreneurial support services — are
generally built upon the actions of pioneering
individuals and firms rather than on the presence of a
world-class research university.?

Mayer (2005) introduces the notion of firms as
‘surrogate universities’, in the sense that some R&D-
intensive companies act as business incubators by
providing the conditions in which entrepreneurial
activity can be fostered: a highly specialised pool of
scientists and engineers and a supportive environment
in which to develop new skills and expertise. During
economic downturns, financial retrenchment at or
restructuring of the parent firm, or as a result of internal
entrepreneurial activity, experienced teams spin out
new businesses which themselves over time may grow
into important players. Sponsored spin-outs, i.e. new

128 The mere fact that a region has a world class higher education infrastructure does not necessarily mean that a high-tech industry will develop around it.
Moreover, the commercialisation of academic research may occur more readily in some sectors than in others. Zucker et al (1998) explore how the

biotechnology industry emerged from the university base.
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ventures set up with the active involvement of the
parent firm in the form of financial, technological or
other contributions, can represent an important
mechanism for industrial growth and change, since
they tend to cluster in knowledge-intensive industries
(Wallin & Dahlstrand, 2006). Internal firm processes,
then, determine the resources and capabilities available
to potential technology spin-out teams.
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