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PREMISE

Who owns the ore? The material?

Finite vs. Infinite

Waste? ... a Resource?

Repair, Recover, Reuse, Reduce

Manufacture for disassembly, recover, and recycle
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Source: T. McManus, Intel Corp., 2006
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Recycling Rate

2010 Recycling Rates in the U.S.
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THE NEED FOR
— RECOVERY, REUSE, AND
dad 670 RECYCLING
- s IS NOT AN OPTION
49.6
] 3.5 334
275
21.0
Auto Newspapers/ Steel Yard Aluminum Beer Tires Glass HDPE Natural PET Bottles
Batteries Mechanical Cans Trimmings & Soda Cans Containers  (White Translucent) & Jars
Papers Bottles
Products Credit: EPA

Center for Resource Recovery and Recycling



A Lesson from Nature

Industrial
System

INDICATOR OF WELL-BEING GROWTH

Uses most of the
Periodic Table

Is Linear

WHAT WE NEED IS A Transforms materials

into products & waste

CRADLE TO CRADLE Lack of
APPROACH Subsystems

..Can’t use waste as a
resource

Open Loop
Waste.
Destructive of sources
which it depends



ECONOMY ECONOMY

TECHMICAL
MHUTRIEMNTS

TAKE > MAKE > DISPOSE

COPPOL 00

& BIOLOGICAL
MUTRIENTS ALL MIXED UP

SOMETHING USEFUL

L Graham Pritchard / Ellen MachArthur Foundation
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Ideal Recycling Process:
Aluminum Integrated Mini-mill (AIM)

Scrap Aluminum - Foca G
Feedstock Cleanmg Step T
(auto-shred)

- Alumlnur -~

Twitch (~95 98wt% Al alloys) Vertical Flotation RCo

- NAE ) e De-coater (VFD)
' Which Melt Recognition
'S chemistries
should be
sorted? Final Recycled

Proprietary Information-dissemination and use restricted to members of the Center for Resource Recovery and Recycling i



THREE KEY AXES

EDUCATION ‘ POLICY
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INNOVATION



MANUFACTURE
for DISASSEMBLY

HAVING END of LIFE IN MIND
at the ONSET of the
MANUFACTURING PROCESS



CIRCULAR PRODUCT DESIGN AND ity
PRODUCTION

Material choice optimized for E 00
recovery :

Design to last
Modularisation/Standardization
Mfg for disassembly

rts manufacturer

uct manufacturer

Sernvice provider

Bioges Cascades ‘l E'

J‘«_naergbic
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NEEDS FOR REGENERATIVE
SYSTEM

e ot o Collectig

Enengy recovery

Collection system- user friendly
and Cost effective

Extraction technology optimized
for volume and quality

Mining/materizls manufacturing

Technical nutrients

NEW BUSINESS MODELS

% = Performance Contracts
. = Products become services

gl

| Leakage to be minimised

Circular Economy — Ellen Macarthur Foundation



POLICY ENABLERS for a CIRCULAR ECONOMY

1. Cross sector collaboration
(joint product development)
» |T enabled transparency
= joint collection systems
» industry standards
= aligned incentives
= match-maker mechanisms
2. Favorable investment climate
3. Policies to attain scale
Regulations in
= Accounting
= Taxation
= Custom tariffs
= Certification
= Standardization
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