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THE CIRCULAR ADVANTAGE:

SCRAP TIRES’ OPPORTUNITY TO
FUEL ECONOMIC GROWTH &
SUSTAINABIILITY
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USD per Kilogram

THETIREINDUSTRYISFACINGRISKSIN RESOURCEAVAILABILITY,
RISINGCOMMODITY PRICES, AND REGULATORY VOLATILITY

Commodity Prices Impacting
Tire & Scrap Market (USD)
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Global Trade Disputes, and Country

Turmoil Impact the Supply Chain

China to slap 10% tariff on US synthetic
rubber, tire products

being pulled into the US-China trade war,

atic rubber and tire products originating

Deep In The Amazon, An Unseen
Battle Over The Most Valuable
Trees

November 4, 2015 - 4.21 AMET
Heard on Morning Edition

2, 2019 12:05 PM

Goodyear posts income drops, cites sales
volumes, higher raw materials costs as
reasons

TIRE BUSINESS REPORT

E Rising costs for
materials & energy

High commodity market
volatility

Economic & social risk
of supply disruptions



TODECOUPLE, WENEEDTO IDENTIFY & ELIMINATESOURCES OF
WASTEINOURCONVENTIONALLINEARPROCESSES

Sourcing Manufacturing Logistics Marketing Product Use 210 @ Ll
and Sales Disposal

O O

1. Wasted resources

2. Wasted capacity

3. Wasted lifecycles

4. Wasted embedded value

Use of material and energy
that cannot be effectively
regenerated over time, such
as fossil energy and non-
recyclable material
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Products and assets that are
not fully utilized across their
useful life

Products reaching end of life
prematurely due to poor
design or lack of second life
options

Components, material and
energy not recovered from
waste streams



CIRCULARBUSINESS MODELSCANBEUSEDASALENSFOR
VALUECREATION

@ Circular Inputs Product as aService
Use of renewable energy, E Offer of product use with
bio-based or potentially

retention of the product at the

completely recyclable .
materials Manufacturing produce_r_to increase resource
. productivity
Circular

Inputs
@ Product Use Extension
Prolongation of the lifecycle

. through repair, reprocessing,
CircularInputs e Marketing upgrading and resale; design with
\ Logistics &Sales h : '
circularity and modularity to
prolong product life

Productas
a Service

Resource Recovery

Recovery of usable resources End-Of-Use = ~. ProductUse
or energy from waste or by- Recycling : Extension
products i 00 o
ijAll!l Sharing Platforms
Sharing Increased usage rates
Platforms through collaborative models
for usage, access, or
ownership
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CITIZENSAND CONSUMERS ARECALLINGFORCIRCULARITY

Consumers have strong view on the role of business, and they are looking to be part of the solution.

84%

Of consumers rate sending waste to
landfills as the disposal method that is
most harmful to the environment

83%

Of consumers believe it is important for
companies to design products that are
meant to be reused or recycled

62%

Of consumers want companies to take a
public and passionate stance on social,
cultural, environmental and political issues

Source: Accenture Strategy
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43%

Of consumers have participated in a
product takeback program with 74%
indicating that participation would be
most encouraged by convenient returns
or incentives

37%

Of consumers rank environmental
Impact as one of their top 5
considerations before making a product
purchasing decision

36%

Of consumers are willing to pay
more for a product that was made
from recycled materials

50%

Of consumers are willing to pay more
for a product that was designed to be
reused or recycled

1%
Of consumers have stopped

buying automotive products due
to environmental concerns



LEADING COMPANIES & GOVERNMENTSARE MANDATING

CHANGE FROMTHETOPDOWN

Michelin 2048 goals: tires made with 80% sustainable

v
D \IMICHELIN
))ﬁ, material and 100% tire recycling

Volvo Cars to Use 25% Recycled Plastics by 2025

Apple makes “closed loop™ recycling pledge

Apple Promises to Make iPhones From Only
Green Materials and Stop Mining. Soon

& Chﬂ U.S. Plastics Resin Producers Set Circular
Ph."e.vmn Economy Goals To Recycle Or Recover 100% Of
i IPS Plastic Packaging By 2040

Cheavical Corpony

Johnson ”)I( Johnson Controls finalist for circular economy honor
Controls ZA"
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ILLUSTRATIVE / NON-EXHAUSTIVE

<“\';:: Michigan awards grants to boost tire recycling

State’s Department of Environment, Great Lakes and Energy awards more than $1.2 million in grants to
72 applicants.

CITY OF
fleriaan
f\.—/
PN
Ontario's new 'zero waste'
I * I strategy geared toward circular
economy model

Sheridan's 'Pay-As-You-Throw'
Program To Begin Next Month

California assembly passes tire recycling bill

Assembly Bill 2908 develops an incentive payment system to fund recycling end uses for tires.

Phoenix’s $13 million plan to turn trash into cash

City of Phoenix By Colleen Kane July 16, 2015



SCRAPTIREMARKETHASACLEAROPPORTUNITYTOADOPT
CIRCULARBUSINESS MODELS

U.S. Scrap Tire Use Trends 2009-2017 Opportunity for Increased Use & Circularity

5500 -

5000 - * In the last three years, total scrap production

4500 A has increased 4%, while recycling and

i ~70,

2 4000 A41% recovery has declined ~7%
o
5 » As production continues to increase, this
» 3000 opportunity gap is projected to increase
_c% 2500
9 2000 * ~900,000 tons of generated scrap never
2 leoo reached the scrap tire market in 2017 (22%)
|_

1000 « Only ~36% of scrap material is retrained

500 within material streams through manufacturing
0 (e.g., ground rubber, crumb, etc.) civil

2009 2011 2013 2015 2017 engineering, and reclamation projects

[ ] Fuel [ Material [l Not Repurposed
and/or Not Managed

Source: USTMA; Approximate use by type based on U.S. Scrap Tire Management Summary, 2017
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SCRAPTIREINDUSTRY HAS AN OPPORTUNITYINNOVATEACROSS
THEVALUECHAINTOREDUCEWASTE

Product Development Sourcing & Production

Introduce bio-based rubber Reduce emissions and virgin material use
alternatives; \ / through incorporation of circular product
Design for recycling / repair (re- inputs and increasing potential for product

treading) Sourcing & repair
Manufacturing

Reverse Logistics

Enhance take-back programs and
scrap collection efficiency; explore Reverse
creative funding mechanisms such Logistics
as EPR where applicable

Logistics

Improve efficiency of shipping
and transport of new and
scrap tire material

TIRE & SCRAP TIRE
INDUSTRY WASTE
ANALYSIS

End-Of-Use Marketing &
Recycling Sales

Product T _
End of Use Use Retail _
Expand tire purchase models to

Capture the >20% of scrap material : a _ _
that landfilled or lost in the value incentivize product longevity and repair

stream;
Identify mechanism to ensure tires Consumption
are used to the end of their initial, Expand opportunities for scrap material use
useful life to curtail premature vs. use as fuel to improve average energy
retirement conversion from scrap
Copyright © 2019 Accenture. All rights reserved. 9
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LEADINGTIREINDUSTRYPLAYERS AREALREADY CAPITALIZING
ONTHEVALUEOF CIRCULARITY

U
3:‘5 geVO’ Circular Inputs Product as a Service P MICHELIN
Gevo Inc. is making bio- Tire I”ee:jsing program; ~400,000 vehicles
based isoprene from waste enrolle
biomass, feedstock. Bio- Used tires are 100% recovered as secondary

raw material or alternative energy
EFFIFUEL and EFFITIRES fuel efficiency

based isoprene has already

been used in manufacturing in

tires and is recyclable thrpugh service unlocks savings for customers

the same processes as oil- Manufacturing

based isoprene .
Circular N\
Inputs _ LifeCycle™

Product Use Extension “

Continental developed the first integrated
retreading and recycling facility — extend
tire life through retreading and use tire tread
buffings from the retreading facility as inputs
for retreading and new tires

Reduces waste by 80% and lowers their
costs, for the 180,000 tire annual capacity

Productas
a Service

Circular Inputs Reverse Marketing
\ Logistics &Sales

P

Black Bear ~ AkzoNobe! . End-Of-Use Product % -~ ProductUse .
CCCCCCCCCCC Alaotobel 71 - 6Nobel is one of 20 Recycling Use y Extension oharing Platforms Jungflpm
customers using upcycled . Tata Steel and Steel Authority of India

carbon black from old
tires to make powder
coatings

developed a JV e-marketplace for
. secondary steel; consolidating 30 waste
Sharing

Platforms streams
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INNOVATIONIS UNLOCKING NEW OPPORTUNITIESFORTIRE
CIRCULARITY

PRODUCT CONSUMPTION PROCESS
INNOVATION INNOVATION INNOVATION

Sources: Michelin Automotive Tires, Goodyear Tire and Rubber Company, Lehigh Technologies
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MANUFACTURERS ANDSTARTUPS PIONEERINGCIRCULAR

ECONOMY

PRODUCT
INNOVATIONS

CONSUMPTION
INNOVATION

Biogenic / Recycled Materials

(Ontinental % TR

Fuel Economy (airless, less
rolling resistance, Ilghter)

ZRIDGESTONE

Designed for Recyclability

Tlmberland O

Long-lasting / Self-Repairing

ZTYRE.COM

Copyright © 2019 Accenture. All rights reserved.
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ILLUSTRATIVE / NON-EXHAUSTIVE

PROCESS
INNOVATION

Repair / Retreading
Nnokicim®
TYRES

Smart / Connected Tires
LN
CO, Capture, Blodegradable

GOODFYEAR

New End-of-life Markets

N @

Sources: Michelin Automotive Tires, Goodyear Tire and Rubber Company, Lehigh Technologies, Nokian Tyres, Bridgestone, Indosole, Firestone, Timberland, ENSO

UPCYCLED TIRE SOLES

Reclaim / Reprocess (MRP)

Firestone LTLehigh

TECHNOLOGIES

3D Printed

UNIVERSITY OF MINNESOTA

Closed Loop Operations

LTiehigh

TECHNOLOGIES

12



CALLTOACTION

Set a Circular Vision

Leadership can create the business
imperatives, cultural changes, and
governance to promote the circular
mindset, objectives, and integrated
goals/metrics.

Copyright © 2019 Accenture. All rights reserved.
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Understand the Economics

Move beyond waste and recycling to
leverage the full suite of circular business
models, and capture all scrap material
generated in the market

&>

Pre-Competitive Collaboration

Join forces across value chains - engage
with other tire manufacturers, scrap
recyclers, and consumers. Work to scale
solutions to move the whole industry
forward while reducing impact.
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CONTACT OURTEAM

Pasha Ponomarev | Principal Director
Accenture Sustainability Strategy

San Francisco, CA
pavel.ponomarev@accenture.com

Caroline Larose | Manager
Accenture Sustainability Strategy
New York, NY
caroline.larose@accenture.com
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