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Foreword

Technology Strategy
A call to action

The business environment is increasingly conditioned by two
factors — the relentless pace of technological development and
the globalisation of the world economy, which means that
customers, competitors, suppliers and collaborators may be
located, quite literally, anywhere. In consequence the requirement
for companies to constantly strengthen their capabilities and find
innovative ways to satisfy customer demands has never been
greater. At the same time society faces numerous challenges,
many of which also present an opportunity.

The Government has acted to ensure that the promotion of
technology innovation in business is led by business itself. The
establishment of a business-led Technology Strategy Board
provides business with the opportunity to directly influence
Government and to work together on common agendas
where both Government and business stand to benefit.

Since the Board was established last October we have spent
valuable time understanding the challenge we have been set and
the levers and mechanisms at our disposal to influence change.

| believe we are now in a strong position to really drive the
agenda forward, to deliver a technology strategy for wealth
creation and to position the UK as a global leader in innovation.

The purpose of this document is to inform and engage you in
the process.

Graham Spittle
Chairman of the Technology Strategy Board



— For the UK to be seen as a global leader in innovation and a
Our VISION magnet for technology-intensive companies, where new
technology is applied rapidly and effectively in creating wealth and
addressing major societal challenges such as global warming and
affordable healthcare for an ageing population.

The long term objectives of the Technology Strategy are to

Our ObjeCtlveS ensure;

o the continued restructuring of the UK economy in
favour of high value, knowledge-based manufacturing
and services;

o significant growth in the chosen areas of emerging
technologies;

o high levels of inward investment in the field of
emerging technologies;

o innovative procurement policies by Government
Departments which improve the quality and cost-
effectiveness of public services.

. We shall measure the success of the strategy against these long
Measurlng SUCCESS term objectives, which will result in higher productivity for the UK
economy. We shall also monitor performance against
intermediate indicators, such as R&D intensity, patent activity and
the introduction of new products, processes and services.



Our target audience

UK firms are world-leaders in many areas of high value-added
business, for example financial services, pharmaceuticals,
telecoms services, computer games, chip design, aero engines,
high performance cars and architectural services. The same is
true in numerous areas of current research, meaning that the UK
could be pre-eminent in many of tomorrow’s hi-tech business
sectors. The Board therefore considers its strategy should be to:

o help our leading sectors and businesses maintain their
position in the face of global competition;

o stimulate those sectors and businesses with the
capacity to be among the best in the world to fulfil their
potential;

o ensure that the emerging technologies of today become
the growth sectors of tomorrow;

o make all these elements combine in such a way that the
UK becomes a centre for investment by world-leading
companies.

While this strategy is aimed at enhancing UK competitiveness it is
clear that this objective can only be achieved with the help and
support of the country’s research base, as this is a major
repository of the high level expertise necessary to support the
continuous development in technological capability that will be
required.



Briefly, we have:
What have we done examined the criteria and mechanisms for supporting
'[O datef) ::siness innovati.on, while mail?tai.ning the flow of
pport to emerging technologies;

o evaluated the technological needs of high value
businesses across a range of service and manufacturing
sectors;

o formed a close working relationship with the Research
Councils;

o developed a strategic approach outlined below.

The Technology Programme has been very effective in bringing
together leading companies of all sizes to undertake relevant
technology development projects in cooperation with universities.
The chart below illustrates this for the first three competitions.
Note, particularly, that small and medium sized companies
account for around 40 per cent of the participants in projects.

Higher Education Institution  23%
Research Institute 4%

Others! 5%

Share of participations ‘ & Preicompany 5ok

by organisation

Medium company 13%

Small company 26%

1 Charities, public bodies and agencies, trade associations etc.



To ensure that UK firms remain at the forefront of technology

What IS QUI' development and exploitation, it is necessary to identify promising

strategy?

new technologies emerging from the country’s research
community and to ensure that businesses are able to identify
potential commercial applications. However, innovation is often
the response to an immediate challenge or problem and, as such,
it requires the successful integration of a combination of proven
technologies or elements to provide a solution. The search for
solutions often entails a process of technology validation in a test
environment, while the widespread uptake of a new technology
demands standardisation to provide buyers with confidence in the
performance and safety of the new product or process.

We have decided to adopt a twin pronged approach, namely the
development of:

o key emerging technologies which will underpin the high
value-added areas of the UK economy and generate
new streams of economic activity in their own right;

o ‘innovation platforms’, where the integration of a range
of technologies and the better coordination of policy
and procurement instruments will result in a step change
in UK performance.

We believe that such innovation platforms can become a powerful
mechanism for promoting innovation on the part of Government
Departments and in the delivery of public services. Government
Departments/Agencies, Research Councils, regional
organisations, business and the science base must work together
to identify and apply a diverse range of technologies (and other
policy levers e.g. standards and regulation) to deliver innovative
new products and services for which there are real customers in a
potentially global market. This will give the procurement arm of
Government Departments the confidence to adopt new
technologies and more innovative approaches in delivering their
policy objectives.



What are we going
to do? — The Way
Forward

What would we like
you to do?

We wish to involve leading firms in advancing our strategy on key
emerging technologies in the broad areas of advanced materials,
energy technologies, ICT, electronics and photonics, biosciences
and healthcare, sustainable production and consumption, and
design engineering and advanced manufacturing (see enclosed
Key Technology Areas papers for further details on each). We will
be consulting Government, research funding bodies and business
in order to develop a strategic approach to supporting the
underpinning technologies and confirm priorities for funding
through the Technology Programme over the next three to five
years. We shall also support activities in standards and
metrology, monitoring international developments and promoting
collaboration, and advice on IPR to further support the
development and application of technology.

In addition, we will establish a small working group, comprising
leading organisations in the field of technology foresight, to ensure
that we can quickly incorporate areas of significant new potential
into our planning and prioritisation process.

The DTI has developed some very powerful ‘products’ for helping
companies to acquire and exploit new technologies (see page 7).
However, the Board has also been sufficiently encouraged by the
enthusiastic response to the concept of innovation platforms to
proceed in two pilot areas: network security and intelligent
transport systems and services. We have earmarked an initial
£10 million for each to stimulate and support activities.

We need to drive this strategy forward for the benefit of UK
businesses, but we need businesses such as yours to help us.
We cannot do this alone, so would urge you to explore the
material which is readily available, join Knowledge Transfer
Networks of relevance to your own activities and participate in
any activities we plan to take forward the Technology Strategy.
| would also encourage you to give your views on priorities and
any gaps in our activities by contacting us at
technologystrategyboard@dti.gov.uk

In a word — ‘Engage’.



DTl ‘products’

Knowledge Transfer Networks (KTNs)

www.dti.gov.uk/ktn

A network of KTNs has been established by building on the
former Faraday Partnerships and developing new networks to
respond to current business needs (see page 8 for a full list).
These networks will help business by acting as a source of
knowledge on technology developments, fostering collaboration
between partners as well as giving access to metrology and
standards networks and sources of advice on IPR and
international developments.

DTI Global Watch Service

www.globalwatchservice.com

The Global Watch Service not only provides businesses with
information about worldwide technology developments, but also
the opportunity to study them directly through Overseas
Missions, to identify partners for collaboration through a
dedicated network of International Technology Promoters and to
second people to or from a potential international partner.

Knowledge Transfer Partnerships Programme
www.ktponline.org.uk

UK businesses can gain access to technology via the
Knowledge Transfer Partnerships programme. Specific
technology transfer projects are managed in partnership with a
university over a period of one to three years. Almost 1,000
projects are underway at present.

The Technology Programme
www.dti.gov.uk/technologyprogramme

Collaborative R&D projects and KTNs are supported through the
programme. The Board has committed around £190 million to
date and a further £63 million will be available to UK businesses
to help drive forward innovation and create prosperity for the UK
economy through the November 2005 competition.



Knowledge Transfer

contacts |Kaks

Aerospace and
Defence

Contact

Alan Mercer

E-mail

alan.mercer@aeat.co.uk

bioProcess UK

Dr Tony Bradshaw

tbradshaw@bioindustry.org

Bioscience for
Business

Prof Diana Bowles
OBE

pjb32@york.ac.uk

Chemistry Innovation

Carol Boyer

carol.boyer@chemicalsnorthwest.org.uk

Electronics-enabled

Dr Kathryn Walsh

k.walsh@Iboro.ac.uk

Products
Food Processing Bob Marsh bob.marsh@fpfaraday.com
Grid Computing Now Dick Willis gridcomputingnow@cnr.co.uk

Industrial
Mathematics

Dr Robert Leese

robert@smithinst.co.uk

Integrated Pollution
Management

Dr Simon Jackman

simon.jackman@earth.ox.ac.uk

Location and Timing

Francis Tuffy

francis.tuffy@npl.co.uk

Low Carbon and
Fuel Cell Technologies

Dr Martyn Leat

mleat@betatechnology.co.uk

Materials

Dr Robert Quarshie

robert.quarshie@dti.gsi.gov.uk

Healthcare
Technologies

Sue Dunkerton

sue.dunkerton@twi.co.uk

Photonics

Jon Holmes

jon.holmes@sira.co.uk

Resource Efficiency

Dr Andrew Rowley

andrew.rowley@ctechinnovation.com

Sensors

Dr Simon Aliwell

simon.aliwell@sira.co.uk

UK Displays

Chris Williams

chris@ukdisplay.net
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KEY TECHNOLOGY AREA

Outline of future
strategy

There is a Materials Innovation &
Growth Team working actively in
this area. Key technology areas
emerging as priorities for UK
materials include:

Development of New Materials

e Structural materials

» Functional materials

e Multifunctional materials
* Biomaterials
 Nanomaterials

Development of New Processes

e Improved automation and
testing

e Low energy, low emission
processes

» Low waste processes

« Alternative feedstocks

Developments in Modelling

e Multi-scale predictive modelling
» Modelling for design

Materials for Sustainable
Production and Consumption

» Recyclable materials

= Materials for end of use
deconstruction and
re-manufacturing

» Materials for a re-use economy

Activity to date

In April 2004, the Technology Programme provided £4.7m of
funding for the National Composites Network which generated
£30m from the Regional Development Agencies and industry. In
the same year the Advanced Materials Forum was developed to
provide access to relevant news and information to an interactive
virtual community. This has now been extended to form the
Materials Knowledge Transfer Network, embracing five materials
Faraday Partnerships, the National Composites Network and
new nodes for Smart Materials, Surfaces and Structures.

April 2004
Advanced
Composite Materials
and Structures

November 2004:
Smart Materials and
Structures

April 2005: High

Performance
Materials in Extreme
and Hostile
Environments

November 2005:
Materials Modelling

Contact

To develop a coherent and cost-
efficient high value-adding UK supply
chain (E5m DTI grant /£345k EPSRC/
Total project cost: £12m)

To develop products with intelligent
functional properties for a high value-
adding economy (E7m DTI grant /
Total project cost: £17.5m)

Reliable and effective use of
materials under severe operational
conditions (Indicative budget: £10m
DTI grant /£256k EPSRC /Total
project cost: £23m)

Application of modelling techniques
to predict material properties during
manufacturing and in-service
performance (Indicative budget:
£10m DTI grant / EPSRC to
co-fund, MOD interested)

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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KEY TECHNOLOGY AREA

ICT applications underpin
almost every aspect of
the economy. As a
result, effective research,
Investment and
application of ICT has a
significant impact upon
economic performance.
It is therefore essential
that we develop a
strategy which wil
improve UK performance
in this area.

The sheer volume of data being created and used in the current
business and industrial environments means that technologies
that collect, generate, transmit, store, process, annotate,
interpret and present data and information will become
increasingly vital. Meanwhile advances in sensing systems and
electronics will rely on developments in such areas as novel
materials and nanoelectronics, though their successful
exploitation will also involve issues of security, reliability, trust and
human-computer interfaces. In turn developments in these areas
will support advances in higher-end application areas such as
design, simulation and modelling, collaboration technologies,
tools and services, and embedded systems.

In terms of industrial and academic capability to carry out this
R&D, the UK is well-placed. As well as providing an EU base for
many non-EU multinationals, the UK has major players active in
every aspect of ICT, including ARM, Autonomy, BT, Misys,
Searchspace, Vodafone and many SMEs with specific innovative
ICT technologies. Furthermore, almost every HEI is active in ICT
R&D; those playing a major role include Bristol, Cambridge (CMI)
Imperial (telecare), King’s College (biometrics), Leeds (security),
Oxford (imaging) Queen’s and Southampton (knowledge
technologies).
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KEY TECHNOLOGY AREA

Outline of future
strategy

In order to build on the base
technologies described above, a
future strategy should address:

= Security/trust/provenance

= Cognitive systems
 Grid/service-oriented
architectures

« Information storage

« Knowledge/ontologies/semantics
= Data mining

» Radio frequency electronics

= Simulation and visualisation

» Nanoelectronics
 Communications technologies
 Pervasive technologies

Meeting the needs outlined above
will require projects to develop a
range of technologies across all
potential application areas,
focusing initially on
security/trust/provenance and
radio frequency electronics.

We shall work with business to
prioritise future activities.

Activity to date

April 2004 Inter-Enterprise Computing (E6m,
seven Collaborative R&D projects,

two KTNSs)

November 2004 Pervasive Computing (E9m,
15 Collaborative R&D projects)
Design Simulation and Modelling

(E17m, 40 Collaborative R&D projects)

November 2005

Data Storage (E10m)

These instances exclude projects approved in other
competitions where ICT is a key underpinning element in many
of the projects e.g. Sensors (15 projects, £7M) and Imaging
(£6.3M, 17 projects) in April and November 2004, respectively.

Contact

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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KEY TECHNOLOGY AREA

Bioscience and Healthcare Technologies
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The UK pharmaceutical
industry is a leading
technology player in the
national economy. It
supports around
330,000 jobs and is also
the country’s third biggest
earner by trade surplus
with exports exceeding
imports by £3.4bn in
2004. The significance of
the sector is set to
increase given the
general trend towards the
‘greying’ of populations in
Western countries.

Spending on pharmaceuticals already represents 1.2 per cent of UK
GDP and even more — 2.6 per cent — of that of the US. Moreover
these figures seem set to continue to increase for the foreseeable
future. Current pharmaceutical market growth is, in fact, estimated
at 8 per cent per annum worldwide, though cost-containment
measures may constrain any further rapid growth.

Meanwhile the UK biotechnology sector has already established
itself as the largest in Europe with an estimated 455 dedicated
biotechnology businesses in the country employing around 23,000
people. This international standing is reflected in the fact that UK
biotechnology companies currently account for 53 per cent of
products in clinical development or awaiting approval in Europe. The
whole sector generated some £3.6bn in revenue in 2003 and the
UK market is forecast to reach £4.9bn in 2005.

In addition UK companies are a major provider of medical devices
to the worldwide market. UK output in the sector is currently
£3.2bn, which represents approximately 3 per cent of global
consumption and 10.5 per cent of the European market. As with
pharmaceuticals and biotechnology in general the sector is
characterised by rapid expansion. The worldwide market for
medical devices is now approaching £115bn and is growing steadily
at 7 per cent per annum.
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KEY TECHNOLOGY AREA

Outline of future
strategy

The Technology Programme will
seek to develop a balanced
portfolio of projects across
different work-streams in
biotechnology. Increasing the
level of UK participation in pan-
European initiatives, including
Framework Programme 7 and
Eureka, as well as raising the
level of collaboration with other
UK Government departments will
also be important objectives.

The following general themes
have been identified for future
competitions on the basis of
existing knowledge and previous
DTI commitments:

» Biomarkers/Diagnostics for
early health

e Challenges in drug
development

e Pharmacogenomics

» Stem cell technology

= Biopharma bioprocessing
» Systems biology

< Bioimaging

Industrial applications of plant and microbial science are already
making a major contribution to industrial sustainability, in providing
alternative, renewable industrial feedstocks and replacing chemical
processes with more efficient, economic and sustainable enzyme-
based processes, for example in the production of high value
chemicals such as 1,3-propanediol and vitamin B2. This role will
expand as the demand for more sustainable processes rises.

Activity to date

Knowledge Transfer Networks:
bioProcess UK, Healthcare Technologies, Bioscience for Business

Competitions in Collaborative R&D

April 2004

Stem Cell Technology (E5m)

November 2004 Bio-based Products and

Processes (E4m)

April 2005 : : :
pr Biopharma Bioprocessing (E8m)

November 2005 Regenerative Medicine

Technologies (E10m)

The DTI supports the Measurements for Biotechnology (MfB)
programme, and is supporting a pilot programme in standards
which will generate a Publicly Available Specification in cell-
based therapeutics.

Contact

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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KEY TECHNOLOGY AREA

Technological innovation is
crucial to achieving the
goals of sustainable
development. Innovative
energy- and resource-
efficient technologies can
reduce operating costs by
enhancing the efficiency
with which materials,
energy and water are
utlised and through the
minimisation of waste.

Innovative technologies can also help to create new markets,

promote competitiveness and enhance corporate reputations, whilst
simultaneously providing social and environmental benefits. The scope
for innovation is extremely wide. In many areas it spans the entire
production and consumption process, encompassing for example:

« designing out waste and unsustainable use of raw materials in
products and processes and introducing cleaner process
technologies;

» fostering resource efficiency (including energy and water)
during production and use;

« tackling end-of-pipe treatment, pollution management,
monitoring and remediation;

« ‘closing the loop’ from manufacture to use through the
employment of recycled and remanufactured materials.

The environmental goods and services sector alone in the UK is
currently valued at around £25bn across 17,000 companies and
supports 400,000 jobs. The global market exceeds £350bn and is
growing rapidly in response to strong legislative and economic drivers.
The Technology Programme is delivering £50m for technologies
addressing these areas, on behalf of Defra’s Business Resource
Efficiency and Waste (BREW) programme. In addition the
Programme intends to launch an Energy Efficiency Technologies
initiative to complement its existing support for Low-Carbon
Energy Generation.
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KEY TECHNOLOGY AREA

Outline of future
strategy

In the immediate future the
Technology Programme
proposes to focus on innovation
for sustainable production and
consumption through two
complementary approaches:

e Competitions which focus on
addressing major social and
environmental challenges;

e Competitions which focus on
underpinning technologies that
can develop and improve
sustainability and which will be
selected through consultation
between industry stakeholders,
Regional and other Development
Agencies and other Government
Departments.

The Programme will work closely
with companies and research
organisations to map markets
and future trends in standards

and metrology, and to overcome

barriers to exploitation. It is also
intended to introduce an initiative
to address energy efficiency
technologies in both industry
and the built environment,
subject to funding approval. The
Programme will also consult
widely with industry and seek to
coordinate its activities with
other Government Strategies
such as the Defra Climate

Change Programme Review and

its component Energy Efficiency

Technologies Review, due out by

the end of 2005.

Activity to date

The Technology Programme currently funds two Knowledge
Transfer Networks (KTNSs) in this area: the Resource Efficiency
and Waste Minimisation KTN (formerly Mini-Waste Faraday)
focused on minimisation and recycling of industrial waste and the
Integrated Pollution Management KTN (formerly FIRST Faraday)
focused on contaminated land and groundwater remediation.

Collaborative R&D funded by BREW through the

Technology Programme

N mber 2004 S
ovember 200 Waste Management and Minimisation

(E10m): technologies and processes
to eliminate, reduce, re-use, recycle
or treat waste products

April 2005 Meeting the Challenge of the Zero
Emission Enterprise (£20m):
innovative ways to eliminate industrial
and commercial waste and create

more resource-efficient processes

Manufacture and Design of
Sustainable Products (E5m): reducing
waste and environmental impact
across a product’s life-cycle

November 2005

Contaminated Land Remediation
Technologies, (E5m): techniques for
assessing and remediating
contaminated land and groundwater

Contact

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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KEY TECHNOLOGY AREA

Technological innovation
in the field of emerging
energy technologies has
rarely had a higher
profile. Internationally the
Gleneagles G8 Summit
agreed an action plan
for developing a range
of technologies which
will reduce CO:
emissions, thus
contributing to climate
change goals.

In the UK the Prime Minister has said, that in the light of the
Government’s general policy to focus on the climate, reliability of
energy supplies and affordability for the customer, it will publish a
policy statement on energy policy in 2006 which will examine all
the options for future UK energy policy.

The Technology Programme’s support for relevant industry-led
R&D is therefore only one part of a wider range of support
initiatives for emerging energy technologies. These include the
Research Council Energy Programme and several DTI capital
grant demonstration programmes. The Carbon Trust amongst
others also supports technology development across a portfolio
of technologies.
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KEY TECHNOLOGY AREA

Outline of future
strategy

The Technology Programme
proposes to continue its focus
on a portfolio of emerging
energy technologies in future
spring and autumn
competitions. The current
priorities are derived from several
detailed strategic analyses such
as the Renewables Innovation
Review, the Carbon Abatement
Technologies Strategy and the
Strategic Framework for a
Hydrogen Economy. Priorities
remain under constant review
with the current portfolio
undergoing evaluation against,
for instance:

The EPSRC Energy Summit,

1 November 2005 and the
subsequent process of agreeing
technological priorities between
industry and academia

The UK Energy Research Centre
Research Atlas, due to be
published Spring 2006

Activity to date

The Technology Programme also funds a Knowledge Transfer
Network in the fuel cells area.

Collaborative R&D funded through the

Technology Programme

April 2004 New and Renewable Energy (E8m):
offshore wind, wave and tidal,
photovoltaics, bioenergy, grid and
fuel cell technologies

November 2004 Emerging Energy Technologies
(E7m): offshore wind, wave and
tidal, photovoltaics, bioenergy,
grid, oil and gas, and fuel cell
technologies

April 2005 Emerging Energy Technologies
(£9m): grid, hydrogen and marine
technologies

November 2005 Low Carbon Energy Technologies
(E11m): renewables, hydrogen, grid
and cleaner fossil fuel technologies

Oil and Gas (E2m): techniques for
prolonging the life of oil and gas
reserves on the UK Continental
Shelf

Contact

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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KEY TECHNOLOGY AREA

Design Engineering and
Advanced Manufacturing
focuses on those
activities that create the
goods, services and
Infrastructures that
generate economic
growth and support
sustainable national
competitiveness.

| >// o =)

It helps deliver key goals identified by a number of high value-
added sectors such as aerospace, automotive, chemicals and
the built environment and also addresses the broad cross
sectoral agenda of manufacturing. A key feature is its focus on
implementing and integrating developments covered under other
technology headings.

Factors driving change include globalisation and UK focus on
high value-added activity to maintain a competitive advantage;
complexity; policy agendas set by other Government
departments; and sustainability and regulatory issues.
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KEY TECHNOLOGY AREA

Outline of future
strategy

The significant allocation and
take-up of funding in this area
that has already taken place
under the Technology
Programme reflects its
importance to the industrial
community. This level of activity
must be maintained and
strengthened in order to achieve
continued benefits.

The key actions in the immediate
future will therefore revolve
around consultation with
stakeholders to identify gaps,
key challenges and options for
delivering commitments. Short
term, such consultation will help
scope a call for Spring 2006 that
will focus on manufacturing
processes.

Longer term, the consultations
will define activities for the
coming years to address issues
including, but not restricted to:

» Advanced structures
 Instrumentation engineering
and development
 Human-machine interfaces
 New manufacturing pathways
and life cycle management

» Process engineering

e System design

» System integration including
validation

Activity to date

Projects supported under these themes have benefited from a
significant co-funding through partnerships with the Regional
Development Agencies and the EPSRC.

e Environmentally Friendly
Transport (E11m)

= Sensors and Control Systems
(E6m)

April 2004

November 2004 = Design Simulation and Modelling

(E17m)

 Validation of Complex Systems
(£60m)

 Direct Write (E5m)

April 2005

Contact

If you wish to comment or require more information please
e-mail technologystrategyboard@dti.gov.uk
or visit www.dti.gov.uk/technologystrategy
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