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020 Project scope
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Aims:

To analyse important long term changes, out to
2050, affecting the UK manufacturing sector

To advise how policy needs to evolve to support
the future growth and resilience of UK
manufacturing
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020 Key people

Government Chief Scientific
Adviser, Sir Mark Walport

Lead Expert Group, chaired by
Sir Richard Lapthorne

Industry High Level Stakeholder
Group, chaired by Vince Cable MP

300+ Industry & academic experts

International input from 25 countries
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: Gross Value Added (GVA) by manufacturing
m industries during 2012 (total £139.1 billion)
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The UK
manufacturing
sector is diverse,
with sub-sectors
generating = -

1. Food products, beverages & tobacco 15

| | | | —
significant value
muw 3. Basic metals & metal products 11

4. Pharamceutical Products & Pharmaceutical Proparations 10

. Machinery & equipment a8

6. FRubber & plastics prodaucts 7

7.  Manufzacturing & repair 7
B. Wood and paper products, & prntng 7
3. Computer, electronic & optical products
10. Chemicals & chamical products B
11. Elsctrical equipment

12. Toxtles, weanng appare] £ laathar products a
3. Coks, & refined petroleum products 2
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UK manufacturing gross value added and

employment by firm-size, 2009

1;3
... most
manufacturing 80
firms are o
small, with
large firms v
generating 20
most overall ,
value. 1-19 Z'C;Eber ; i—jﬁyees 100-249 250+

M % all firms WM 9% total employment M 9 total GVA (2000 prices)
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0207 A recent context of historical shifts...
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Manufacturing share of GDP 1990-2010

* 10% of UK
economy
(1973: 29%)

* Employs under
3m people
(1966: 9m) i

1990 1994 1993 2002 2006 2010
e Similar trends - _
— (hina Japan === Brazi
elsewhere Republic of Korea [taly France
= Singapore Germany mm United Kingdom
Finland - [J5A
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With areas of weak ...and some areas of strong
relative performance... relative performance

* Expenditure on  Strong total factor
manufacturing R&D productivity

* Levels of capital * Increasing proportion
Investment of output exported

 Falling share of global
exports
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603 The sector makes powerful
Zovernment contributions to the UK economy

Office for Science

 Absolute value: 10% of GDP (£139 bn in 2012)
Exports: 53% of UK exports in 2012 (£256 billion)
R&D: 72-79% UK business R&D spend 2000-11
Productivity: growth 2.3% p.a. (1980-2009) UK 0.7%

Jobs: high skilled and well paid

Resilience: provides resilience in face of recession
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1. More than making a product and selling it

Government
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« Services with products e.g. Rolls Royce
» Selling of technological ‘know how’ e.g. ARM
« Remanufacturing of products e.g. JCB / Caterpillar

Manufacturers will increasingly make use of a wider
value chain to create revenue.

Product

Research & Supplier Route to After sales

development & service management Production m—— e Consumption Disposal
development

L e
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2. Faster, more responsive and closer to customers

Mass personalisation of products on demand

Distributed: big high-tech, modular, home, mobile

Greater design freedom

More digital connections along value chains
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Primary /

underpinning
technologies

ICT

Advanced Materials
Sensors
Biotechnology
Sustainable / green
technologies
MNumerical modelling
& algorrthms
Mechatronics
Fhotonics

Knowledge systems
Micro electronics
Tnbology
MNanctechnology
Metworks

Artificial inteligence
Human-machine
Interfaces

Secondary
technological
developments

Mobile internet
Knowledge-based
automation

The ‘internet of
things’

Big data

Cloud computing
Autonomous
robotics

Energy intelligence
Additive
manufacturing
Printable electronics
Integrated safety
systems

Virtual product creation
L ow impact
transportation

Virtual manufactunng
Adaptive systems

Product
personalisation
Sustainability and the
‘circular economy’
Intellectual property
mobility & protection
Cyber security

& counterfeiting
Changing skills
requirements

Supply chain volatilty
Export control
Standardisation
Communication
protocols

Medical ethics
Continuous qualrty
venfication of products



Exploitation

Lead - Industry

Partners: Supply chain, TSB / BIS
Catapult

Department
for Business

» Competitive Products
& * Profit & growth

e o » Wealth creation

* Intellectual Property

Collaborative Model of

Manufacturing Growth & Success

Industrial Exploitation

* Product Technology gaps
* New material needs

* Poor process capability

* Environmental challenges

Early Research
Lead - Universities

Partners — Industry, EPSRC,
Catapult

Innovation & Skill:

Production
Demonstration

2 '.‘

/ <roblem

Fundamental
Research

Technology

Technology Strategy
Board

Pre-production

Pipeline o

Demonstration

o\ [
N L

Technology Strategy
Board

Department

for Business
Innovation & Skill

Capability
Demonstrators
Lead — Industry

Partners — TSB / BIS, Catapult
Universities

Prototype
Demonstration

("%

‘Technology
Development

Lead - Catapult

Partners: Industry, TSB / BIS,
Universities
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3. Exposed to new
market opportunities

Changes to personal wealth / ageing populations

BRICs and the ‘Next 11’

Continued global ‘fragmentation’ of the value chain

Some ‘onshoring’ back to the UK
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4. More sustainable

Growing / urban populations raise resource demand

Climate change and global supply chain vulnerability

Resulting volatility in price of commodities

 Reuse, remanufacturing, recycling: circular economy
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5. Increasingly dependent
on highly skilled workers

Strong demand for manufacturing workers

A need to accommodate more older workers

Importance of STEM qualifications

Blending of technical & commercial ‘hybrid’ skills

Potential for human enhancement
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Policy makers will need new approaches

g L

Gvernment :
Office for Science to ensure that the UK is a pl_ace Wr_\ere
manufacturing thrives

Better intelligence - beyond production output

Better targeting of support, using wider policy system

Enhancing capability in evaluating and coordinating

Scaling up a number of existing initiatives
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Any questions?

paul.mccaffrey@bis.gsi.gov.uk
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