Tl Executive Summary

Introducation

Manufacturing in general — and smart manufacturing in particular -
is a vital driver of growth in a modern knowledge-based economy.
B The illusion that the UK could be a post-industrial economy was
Business and Universities Collaborating for forever shattered on 15" September 2008, the day Lehman’s bank
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industrial Revolution  collapsed, and any agenda for growth must focus on powering up
the UK’s industrial base.

Powering Up.
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Post-industrialisation was always a myth built on the false
assumption that UK manufacturing was condemned to suffer
long-term absolute decline as jobs and plant were outsourced to
developing economies. Instead, the starting gun has sounded on a New Industrial Revolution driven by

low carbon energy, global food security, the health needs of six billion people, Internet-driven business
models, and the restless digital innovations that will transform the industrial use of the natural sciences and
engineering.

And in this New Industrial revolution, the UK’s innovators in its biggest businesses, in start-ups, and scale-
ups, must be supported by policy and investment decisions to position our economy for success in the
first half of the twenty-first century. In particular, in a knowledge-based manufacturing economy, effective
university-business collaboration will be the driving force for revolutionary growth.

The UK enters this race in much better shape than the self-reinforcing myth of de-industrialisation allowed.
Britain is still the sixth largest manufacturer in the world by output, with manufacturing contributing

£131 billion to GDP (13.5%), and productivity having increased by fifty per cent over the last ten years.
Manufacturing is growing at about 2.5% annualised, ahead of most sectors, and created around 20,000 new
jobs in the last quarter of 2010.

The challenge now is to convert the UK’s continued industrial strength to success in smart manufacturing
that combines advanced scientific and technical knowledge with innovative business models based on
design and sophisticated long-term_after-sales support of products and services. Traditional manufacturers
made things, but smart manufacturers create integrated systems around things, and this will be as important
to growth in the New Industrial Revolution as steam was to the First and mass production to the Second.

Dr David Docherty, Chief Executive, CIHE



There are many exciting examples of smart manufacturing:

e Jet engines created using Computer Aided Design, leased to an aircraft manufacturer, and whose life-cycle
is monitored digitally to support long-term maintenance.

e Bioinformatic solutions that could transform the treatment of bowel cancer, such as ‘Lab-in-a-pill’
technologies that contain sensors to monitor bodily fluids for the disease, and then transmit the
information to a computer.

e Second generation bio-fuels using non food-stuffs such husks or stems, or industrial waste such as
woodchip.

e Low carbon engine technology that develops lighter fans to reduce fuel consumption, simulation
technology for virtual engineering, and new, affordable high temperature alloys to improve fuel
efficiency.

Some of the world’s best smart manufacturing businesses are based in the UK, so why should policy-makers
be worried? Because the leadership of these manufacturing businesses are worried on the UK’s behalf.

“If the UK does nothing, it risks
its resources being drained as
significant capabilities relocate
to countries like Brazil”
James Faroppa, Chief Technology
Officer, BG Group.

“Industry needs clear policy
signals from government about
which sectors are important,
and without them will move
R&D activities to countries
where the focus and policy
is clear - for example Korea,
Singapore and Germany”.
Ric Parker, Director of Research
and Technology, Rolls-Royce




In response to these concerns, the Council for Industry and Higher
Education (CIHE) convened a Task Force of senior industrialists, Vice
Chancellors and research leaders to explore solutions to the challenges
facing manufacturing in the UK. In its first report, Powering Up, it makes
recommendations about the best way of joining up policy and practice
to deepen and drive forward the knowledge-base of our manufacturing

businesses.

“Our vision within the UK is to see a much greater coupling and
alignment between government, academia and industry investment,
and procurement in order to optimise scarce investment sources (both
in Research and Technology and Research and Development, and in
education). Together we need to focus on areas that will drive long-
term competitiveness and growth.”

Simon Wright, UK Head of Engineering, BAE Systems



The core recommendations of the Task Force are:

1.

The Coalition and devolved administrations should promote the co-
ordination of the range of current initiatives, including Local Enterprise
Partnerships, Technology Innovations Centres and the Regional Growth
Fund to ensure a coherent response to the challenges of advanced
manufacturing.

In particular, they should explore Advanced Manufacturing Enterprise
Clusters (AMECs) that bring together universities, major manufacturing
businesses, small and medium sized industries and start-ups situated
in the same area to stimulate collaboration and innovation. These
AMECs would reward knowledge-based entrepreneurship, ensure
better and faster planning permission, build on the current range of
tax incentives that supports manufacturing research and development,
and reward universities for their support for advanced manufacturing
businesses — especially SMEs as they look to scale-up.

Universities should open their digital doors and use Web 2.0
networking technologies to give advanced manufacturing entrepreneurs
and businesses systematic access to university research, rather than
lock knowledge away in patents that often lead nowhere commercially.
The Task Force was very impressed by Glasgow University’s Easy Access
IP which acknowledged the need for a free flow of information and
research from universities to the business community to stimulate
growth http://www.gla.ac.uk/businessandindustry/technology/ .

Universities should use their own innovation processes, digital and

IT departments to develop these new database and Web 2.0 tools to
promote advanced manufacturing in their regions and throughout the
UK.

Global smart manufacturing businesses are vital contributors to

local SME entrepreneurship. Through collaborating with universities
and —in particular graduate-rich - small and medium sized advanced
manufacturing industries, they can increase the quality of ideas in
their own supply chain, but also the overall success of various types of
AMECs.

Graduate-rich manufacturing SMEs have founders and managers who
have degrees and who are operating knowledge-based businesses
that require R&D that individually they would struggle to afford, but for
which aggregate demand can be assembled alongside blue chip smart
manufacturing businesses.




Smart Manufacturing and
Universities

Sixty per cent of US
manufacturing business are
‘smart’ compared to twenty
five per cent in the UK and
one percent in China. The UK
has a long way to catch up on
some of Western competitors,
but our South East Asian and
South American competitors
are tooling up intellectually and
with advanced infrastructure
commitments that will enable
them to challenge the UK.

The UK’s universities must be the intellectual powerhouses of the New Industrial Revolution. As Ric Parker
of Rolls Royce notes, they must ‘top up the hopper’ of ideas for manufacturing businesses. But, of course,
they cannot do so without strategic, secure and long-term partnerships with global advanced manufacturing
businesses, entrepreneurs and innovators. This partnership should be based on the following principles.

Create a collaborative culture that revels in shared success, with co-location or virtual networking, long-term and
often rolling contracts, easily accessible support resources including laboratory facilities, trained and dedicated
staff — both academics and business people - who understand research and business and can translate.

Develop an open-innovation business approach that reduces the friction around intellectual property
exploitation. In a recent survey 56% of businesses cited potential conflicts with regards to IP as a barrier to
interaction with universities. In England, universities have spent around £30omillion on patent protection
and specialist lawyers in the past ten years, and when fully-costed, have not seen a return on that
investment, despite the occasional high-profile success. By contrast, their consultancy and collaborative
income in the same period was around £10bn. Universities should protect the minority of their IP that is
valuable, ensure business has as much access to the rest as possible and be measured on their contribution
to business, rather than just on spin outs.

Increase the overall ability of businesses to absorb university research by being realistic about the level of
knowledge within a business and working with companies to increase their knowledge through a range of
open fora, databases, short courses, workshops, technical advice, and business planning.

The full report contains case studies of such successful collaborations.



International Competition and Smart Manufacture

We have become used to concerns about India and China overtaking us as a manufacturing nation, but
others are also developing their own models. Brazil’s government, for example, insists that any business that
exploits its oil and gas reserves invests one percent of net turnover in research and development, and the
government tops this up with a special research tax. This put over half a billion into advanced manufacturing
research and development in 2009, half of which went into universities and research institutes.

BG Group, one the UK’s most successful manufacturing businesses have successfully won contracts and
will be one of the biggest investors in Brazilian universities in the next five years. They need UK universities
to partner with them in the enterprise to increase the quality of research to feed both the Brazilian and UK
advanced manufacturing knowledge-base.

If we are to meet the range of international competitive developments, the UK must rigorously explore ways
of aligning our knowledge-based institutions, without the dirigiste policies of our competitors.

“The oil and gas industry is a global business. If you don’ t get things right in the UK, businesses and
talent will move”.
Robert Booker, Executive Vice President Human Resources, BG Group.

Conclusion

In a revolution, you can lead or you can follow. The

UK can be a leader in the next industrial revolution if
businesses and universities are able to cooperate more
closely together. This means government providing the
right environment and incentives for collaboration and
innovation, and universities opening their knowledge
banks and giving more of their ideas away for free.

The tens of thousands of jobs that manufacturing
businesses in the UK are currently creating can still

end up in China...or Brazil. The Task Force calls on the
Coalition and devolved administrations to take note of
the urgency of the challenges and to work with advanced
manufacturing businesses and universities to harness
their collaborative power and the talent needed to
continue to develop. It is this latter theme we will return
to in the next phase of the Task Force — Manufacturing
Talent 2030: widening the talent pool.
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