=\ 3 %
z, o Circular Economy Worksho
Z 4 \\\k Towards Mitigating CIimgte Change P
w» | Guelph - Canada

3;// ' May 5, 2017

T G

Circular Economy: A Path Towards
Innovating Plastics & Biobased
Materials T Need for Disruptive R&D!

UNIVERSITY

Amar Mohanty TOTE

University of Guelph

(
W #&BDDC {&j GUELPH
Plan[ A I‘lEUItU[‘E Bioproducts Discovery »grw ENGINEERING

& Development Centre

Bioproducts Discovery & Development Centre, University of Guelph, Canad



Key points: What | will be presenting?

ACircul ar Econdmye?2o0ofiWos tl
Linear model vs. Closed-loop System

AResearch & I nnovation t
Ec o no myacus on Bioproducts
I (1) Compostable Packaging

I (Il Durable Auto-parts
I (lll) Consumer Products

A Innovation? Taking Discovery Research for
real world uses

A International move? Where we stand?
A Concluding thoughts
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The Circular Economy?T " A Ne w
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The Circular Economy vs. Linear Economy

I Flow of Linear vs. Circular economy

I Linear model-Aipr oduse-and di s maotgerefaable,
harmful to environment & unsustainable

I ANCl ose | o®momeyrsttire mack: innovation driven
1 Collides 1 Solo structures of Industries, Academics & Govt.

I Knowledge Dispersion: Big Industry & SMEs

A shift to a circular economy 1 A low carbon Economy
Results ‘Eac h Nati onTs

. . (Study of Seven
X GHG emission reduction: By up to 70% ~—
x Workforce growth: ~4%

go.nature.com/biecsc & Walter R. Stahel, Natug31, 443,446 (24 March 2016)
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Specific Waste Treatmerg Current Scenario

Global Plastics Production in 2014: 311 million metric to

United States

Landfill
Recycling

Energy
Recovery

Total Plastic in 27 7 million tons 33 million tons
Waste Stream™ (2012 Stats) (2013 stats)

In 2013, US disposeaaiore than35 million tons of FOODWASTHN LANDFILL

Once In landfills, food breaks down to produce methane, a pdBi6G
contributing to climate change

1.
2.
3.
4.

http://www.statista.com/statistics/282732/globaproduction-of-plasticssince 1950/
http://www.plasticseurope.org/documents/document/2015022715004i8al_plastics_the facts 2014 2015 260215.pdf
http://www3.epa.gov/epawaste/wastes_archive/plastics.htm

http://www.epa.gov/recycle/reducingvastedfood-home



New Plastic Economynnovationthrough Circular

Economy Principledocus on Packagino

C Packaging sector we lose/year: $80-120 billion to economy

C By 2050: Oceans would have more plastic than fish (by weight)

C Since >40vyears i 1lst Recycling Symbol in market place

C Now: ~14% packaqing plastics: Collected for recycling

A three-step
fundamental approach:

Y X
: ‘ x Redesign & Innovation

X Reuse

x Recycling: Improved

Economics & Quality

RECYCLING WITH RADICALLY IF:Qef.: (\jNo_rId I?rchonﬁmic gloru_m aEd Ellen I\(!aéArtrllur_ .
\ / IMPROVED ECONOMICS & QUALITY oundation, The New Plastics Economy i Catalysing action

(2017, http://lwww.ellenmacarthurfoundation.org/publications).
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Plastic PackagindNeeds major R&[2,

Fundamental Redesign & Innovation

SHARE OF PLASTIC

EXAMPLES e ET ESiUTioNs ¢ Multimaterial: O, & H,O
= Barrier: Many of such-
Economically / Even
Technically: Non-

:ﬂ'-.‘-;;w_ ’ . INNOVATE recyclable: Compostable
e . ~13% inmaterials and alternative!
it =
Scale-up: Compostable
¥ packaging & associated
- infrastructure:
‘) - - -
w ~330 billion single-use

plastic carrier bags/year i
In each second; over
10,000 bags i Mostly
< With-out which: Will never ) leaks into the eco-system
be recycled nor reused
Leakage to eco-system: , GHG  Sundaton, The New plasics Economy | Catayéing action
emissions etc. i loss of ~$40 billion (ref. UNEP)

FUNDAMENTAL REDESIGN AND INNOVATION is needed for
>50% of plastic packaging (by no. of items),
or >30% of plastic packaging (by weight)*

(2017, http://www.ellenmacarthurfoundation.org/publications).
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Undervalued Co-products To Value-addition

LIGNIN

Cellulosic Ethanol Pulp and Paper Corn Ethanol Biodiesel
Industries Industries Industries Industries

BIO
CARBON

Coffee Tomato Sauce Wineries Pyrolysis
Industries Industries Industries
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Circular Bioeconomy Closing the Loop

3 Singleserve coffee : Continues to Grow!
$5 billion US & Canada2014 sales

COLLABORATION

BDDC, U of G; Club Coffee LP;
CGTech; Fourmark Manufacturing
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Value-added uses: food and food production

wastes: In new compostable Products

Spent coffee grounds Spent tea powder

Waste tomato skin
"_. r‘:."r “’f‘l‘,‘.. 4

Post-Industrial PLA cloth

Heinz Company alone: 2 million
tons tomato yr.: 200,000 ton
pomace = 200 million kilogram
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