Harmful Eutrophication
releases

Photochem.smog Terrestial toxicity Acquatic toxicity

Resource depletion

POWER PER UNIT LAND AREA

Wind 2 W/m?

Offshore wind 3 W/m?

Tidal pools 3 W/m?

Tidal stream 6 W/m?

Solar PV panels 5 W/m?

Plants 0.5 W/m?

Solar chinmey (Spain) 0.1 W/m?

Concentrating solar power (desert) 15 W/m?

Ocean thermal 5W/m?

Rain-water (Scotland) 0.24 W/m?®
Carbon capture Rain-water (England) 0.02 W/m?® Carbon capture
& storage & storage

GHG emissions (Gt CO,. / yr)

Net imports

Net imports




GHG emissions (Gt CO. / yr)

' +2.2% V
40 ,,/\/A

7, 1
+1.3% p.a.
30 ,//_/\/‘ p.
v

Global GHGs accelerating...
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— Solar panels on every roof?
1.4% of UK surface is covered by roof
This is 56m? per person (pp)

~one quarter faces South = 14m? pp
Times solar panels at 5W/m2=70Wpp
UK primary demand is ~4,500Wpp

Solar panel on every roof =1.5% demand
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Purchasers to date: |

<> “Green” as an add-on only

<~ Strong rebound effects (e.g

Clients/
Consumers/
Voters

™| < Material demand reduction

The Use Less Group

<> Whole systems analysis

<> New material processes

www.uselessgroup.com

Government

Policy to date:

<> Treat GHG emissions as a
problem of the energy sector

<> Hope for technology-led
transition to carbon-free power

<~ No progress on carbon tax

Use Less

Industry

\ \/¢Aim at relative improvements

while pursuing absolute growth

Industry to date:

<> Industry awareness high, but
action constrained by
shareholders/customers




Whole systems analysis Whole systems analysis

Top down analysis of: www.uselessgroup.com
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— Current trends in yields —
—-50% waste — — -50% waste —

Yield gap closure

New material processes

WWwWw.uselessgroup.com

New material processes

Www.uselessgroup.com
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~ Workpiece geometries after each stage
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Whole Systems Analysis

Energy Systems Land & water

Material Demand Reduction
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Dr Sand D g
Economics Resource systems China resources

New material processes

www.uselessgroup.com

Lost
Added to
stock

www.reduse.co.uk

The Use Less Group
www.uselessgroup.com

Support

DrC
Stocks & flows Clothing

Dr E: Economics ain: Stee Simone
New Material Processes Economics
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Construction  Construction
José: steel  Elissavet: tools
powder Friends...
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0.75-1.0

In construction, we (
much material if clie 57525

0.25-0.5

Utilisation ratio

keep buildings for tw

But at present in the UK, we use

double the material required and
keep the buildings for half their life

Material demand reduction
Sectoral focus:
<> Construction

= Reducing Material Demand
I in Construction

A Prospect
"Construction 2025" a

&l

the UK Government's
tions for captial carbon emissions
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The Use Less Group

www.uselessgroup.com

Future plans

Whole Systems Analysis
New focus on absolute impacts
Studies of key resources

Most inter-disciplinary work in CU

Material Demand Reduction

Communicating that material
demand drives industrial emissions

Strong relationship with steel and
construction sectors

New Material Processes
Seven patent applications

New approach to closed-loop
control in metal forming

Insights into process mechanics

IPCC 5th Assessment Report
Energy Research Partnership
Arcelor Mittal, Emerson, BP...
WorldSteel type org’s, speeches...

“Sustainable Materials” book
Six Whitehall departments
Construction Profession Network

G7 Alliance on Resource Efficiency

Pipeline of development to MTC
Startup: Reduse Ltd.

International Academy of
Production Engineering (CIRP)

Startup: Foreseer Ltd.

Data estimation & reconciliation,
aiming at global coverage

23 Nov: CU Demand Red" seminar

Sectors: cars, clothes, cement.
Two Innovate UK projects

New collaborations with
Economics & London Sch. Fashion

Flexible ring rolling

Process X

Automatic process design
Hosting ICTP 2017 with Baldrick!



