ENGINEERING AND PHYSICAL SCIENCES RESEARCH COUNCIL

Manufacturing the Future

Dr Mark Claydon-Smith
Theme Lead

EPSRC

Pioneering research
and skills

Engineering and Physical Sciences Researc h Counci



Re-Distributed Manufacturing

GROWING INTEREST IN
NEW INDUSTRIAL SYSTEMS

Pioneering research
and skills




McKinsie Global Institute

Market-Product Characteristics

Segment

Key requirements

Industry examples

Global innovation for
local markets

(34% of global value
added)

Proximity to demand
Government regulation and
intervention

Ability to innovate

Access to supply chains

Chemicals and
pharmaceuticals
Transport equipment
Machinery and
appliances

Regional processing Access to raw materials and suppliers | o Rubber and plastics
(28% of global value Transport costs and infrastructure . Fabricated metals
added) Proximity to demand . Food and beverages
° Printing and publishing
Energy/resource- Access to raw materials . Wood products
intensive commodities | Proximity to demand . Paper and pulp
(22% of global value Transport costs and infrastructure . Basic metals
added) Cost and availability of energy ° Minerals-based products
° Oil, coal and nuclear
Global Ability to innovate . Computers
technologies/innovators | Low labour costs ° Semi-conductors and
(9% of global value Access to supply chains electronics

added)

Medical, precision and
optical equipment

Labour-intensive
tradables

(7% of global value
added)

Low labour costs
Short lead times to market

Textiles, apparel, leather
Furniture
Jewellery, toys
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Characteristics of Future
Manufacturing

& MANUFACTURING
7% THE FUTURE

B Faster, more responsive R e N aForesigh
and closer to customers :

B Exposed to new market
opportunities

B More sustainable

B Increasingly dependent on /m"m,8§¢;=
highly skilled workers '
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Future Geography of Manufacturing

Narrowing of
differentials in labour
costs

Production activities offshored to take
advantage of lower labour costs

Onshoring of some production
activity to the UK

Higher transport costs

Production activities offshored to take
advantage of lower labour costs

Onshoring of some production
activity to the UK

Need to be close to the
market

Products customised to the market
with short-term fashion cycles

Combination of manufacturing in
high cost and low cost locations

Product quality
concerns

All products, especially those where a
premium is placed on quality

Onshoring of some activities

Theft of intellectual
property

Product innovation, process
innovation less easy to copy due to
tacit knowledge

Onshoring of activities where
intellectual property is important

Economic downturn and
reductions in size
of orders

Large scale components orders from
low cost locations

Opportunities for local suppliers
willing to supply small batch
orders

Advantages of co-
location of design, R&D
and production

Spatially separated activities

Greater co-location of activity in
the UK and/ or outside the UK

EPSRC

Changing energy costs

Energy-intensive activities

Relocation to areas with low costs
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Industrial Strategy
Strengthening Supply Chains

Improve the performance and - m
competitiveness of domestic supply ——
chains:
_ Strengthening UK manufacturing
B Innovation supply chains
An action plan for government
m Skills and industry

B Access to finance

B° SME capability % .%
B Supply chain collaboration Q

B Supply chain resilience ——

EPSRC

Pioneering research
and skills




World Economic Forum: Distributed Manufacturing
The factory of the future is online — and on your doorstep

Qe
a0~ Global

Agenda
Councils
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Top 10 Emerging
Technologies of 2015

Distributed manufacturing turns on its
head the way we make and distribute
products. In traditional manufacturing, raw
materials are brought together, assembled
and fabricated in large centralized
factories into identical finished products
that are then distributed to the customer.
In distributed manufacturing, the raw
materials and methods of fabrication are
decentralized, and the final product is
manufactured very close to the final
customer.




Re-Distributed Manufacturing

HOW DID WE GET TO HERE?
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Re-Distributed Manufacturing

Workshop November 2013
ersRC B Multidisciplinary and cross sector
debate
: .| m Definition and scope
e Z dél!{ “l?lsgilbuted o " ]

Mé?:fgmagtyr ing’ 3:5“1% Z B Explore potential research areas

gl Y | mBuild a community

" i B Develop shared understanding
of future directions
== | i ldentify next steps
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Re-Distributed
Manufacturing

Technology, systems and strategies
that change the economics and
organisation of manufacturing,
e. particul ar/l
location and scale.

£3M for six multidisciplinary

@enda forming” networks /
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Related themes

o Per]sonallsed hedalthcare

C Circular economy
Industrial symbiosis
Maker/crowd movements
Mass localisation

New design paradigms
Cloud manufacturing
Autonomous production
Manufacturing geographies
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Re-Distributed Manufacturing Networks

Technology, systems & strategies that change the economics and
organisationofmanuf acturing é.
particularly with regard to location and scale.
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Re-distributed manufacturing
healthcare research

Dr Wendy Philips

KUniversity of the West of England

-~

The role of makespaces in
re-distributed manufacturing

Prof Sharon Baurley

KRoyaI College of Art

AN

Building sustainable local A fRe-distributed manufacturing and
nexuses of food, energy & water the resilient, sustainable city
Dr A Yang Prof Chris McMahon
kUniversity of Oxford ) KUniversity of Bristol
N

RECODE: Consumer goods, Big
Data and re-distributed

manufacturing
Dr Fiona Charnley,
KCranfieId University

KBDP-RDM: Defining the research

agenda for 3D printing enabled

re-distributed manufacturing
Dr Tim Minshall
KCambridge University
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Looking forward

Post-election we can expect:

B Restatement of economic policy

B Restatement of industrial policy

B Restatement of science and innovation
policy
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Re-Distributed Manufacturing

FINAL (CAUTIONARY) THOUGHTS
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Redistributed Manufacturing
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Redistributed Manufacturing

Find us on:
[i facebook.
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