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Demand for renewable ecological resources

Living Planet/WWF 2014




How many Earths does it take to support humanity?
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Why sustainability
matters and trends

Quantifying sustainability

Opportunities and
challenges in sustainable
packaging
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PepsiCo Packaging

e ~2% Billion liters of beverage and ~4
Billion kilograms of food per year

e ~5 Million tons of packaging materials
annually

O PET

O Aluminum and Steel

0 Glass

0 Corrugated Board and Paperboard
O Flexible Packaging

0 Other




TRENDS/DRIVERS

Government/Regulatory (EPR fees)

NGO pressures

Consumer preferences

Corporate commitments




PACKAGING FEES/TAXES

Packaging EPR (includes where packaging 1 : Croshed wwith mapcharinat §
EPR is provided forin national laws, voluntary

EPR programs, and EPR in part of the

country)

Packaging EPR under Development

No Packaging EPR




CORPORATE COMMITMENTS

IMPROVING €\ REDUCING ENHANCING
HEALTH AND \¢) ENVIRONMENTAL LIVELIHOODS
WELL-BEING e

By 2020 we will help more i alvethe By 2020 we will enhance
than a billion people take nme L the making ant the livelihoods of

action to improve their u ir products as we grow our hundreds of thousands of
health and well-being. iness * - : people as we grow our

business.

PEPSICO
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DEFINING SUSTAINABILITY

Economy Environment Employees &
People

|

PRODUCTS PLANET PEOPLE







100% RECYCLABLE

“GREENWASHING” HAS CAUSED MISTRUST




Sustainable Packaging: Working Definition

4 SUSTAINABLE PACKAGING
. QN http.//www.sustainablepackaging.org/

A PROJECT OF T GREENBLUE

beneficial, safe & healthy

performance and cost

sourced, manufactured, transported, and recycled using renewable
energy

renewable or recycled source materials

clean production technologies and best practices

healthy throughout the life cycle

optimize materials and energy

closed
loop cycles




Attempts to "Quantify" Sustainable Packaging

Life Cycle Assessment (LCA)

® Accepted technique to assess environmental impacts

associated with all stages of a product's life from cradle
to grave

® International standards e.g., ISO 14040, ISO 14044 and
PAS 2050




Relevant impact categories

GHG Emissions (Carbon Total Energy Consumption
Footprint) [kg CO,e] ‘ [M)]

Solid Waste [kg] Water Consumption ..
: [m3] :
9 . & "?

e Results dependent on system boundaries:
O Cradle-to-Material (or Gate)

O Cradle-to-Grave




Life Cycle Results: Naked Juice reNEWabottle Bottle (100% rpeT)
15.2 oz. 24 g bottle, 2010 sales (cut-off method)

Greenhouse Gas Emission Total Energy Demand

[kg CO,e€] [MJ]
300,000,000 :
15,000,000 29/ sl' Joss
10,000,000 - 200,000,000 -
5,000,000 - 100,000,000 -
O .
vPET rPET VPET rPET
« 680 passenger cars off road green machini 0.9 million gallons of gasoline saved
—E ™ -630 homes energy use
Solid Waste ——— -
[kg] Water Consumption
[liters]
3,000,000 -
' 80,000,000
2,000,000 - 000,000 -
1,000,000 - - 40,000,000 -
0 . =SS 20,000,000 -
VPET rPET [ 0 -
VPET rPET

200 tons municipal solid waste per capita averted
* 150 gal indoor water use per capita avoided
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Future opportunities

Global sustainable packaging market - $ 244
Billion by 2018

Smithers Pira Report



Packaging Value Chain (simplified)

Brand
Materials Converters Owners /
Retailers

Consumers End of Life

Sustainability opportunities at each step of value chain




Bioplastics from non-food (cellulosic)
biomass sources

 Non-biodegradable (PET, PE, PEF) or biodegradable
(PLA)

e Agricultural residues (corn stover, bagasse, oat
hulls)

* Focus on multi-product manufacturing
(biorefinery)




Molded fiber packaging

e Plastic pouch in molded pulp clamshell (Ecologic,
GreenBottle)

uuuuuu

e Molded pulp protective packaging

ca @2




Fiber based bottle under development
(Carlsberg/ecoXpac, PepsiCo)




Non-traditional fiber packaging

Bamboo fiber

- Wheat fiber
- Bagasse
» Mushroom
A4
&) Kimberly-Clark Veritiv

UGS ecovative

§ ohbeiae o A-q:..ﬁ; wm h:




Nanocellulose

Manocellulose

CNanofibril

Aarafaelsiach ol
aedylony | haing i e
b it L
GO o E
L R .
o T R ol w12
e CNF and CNC

e Barrier coating, strength enhancement

e Semi-commercial

i \
AMERICAN & @
PROCESS Forest Products
YYVYYVYYY I mME Tﬁ,}:ﬁ Laboratory




Environmentally friendly barrier
coatings

 Mineral filled coatings
smart

tm.:l:'lm:'nlog.Ies'.'

e Bio-based/edible barrier coatings

# Mantrose-Haeuser Co., Inc.




Conclusions

e Sustainability and sustainable packaging is a critical
component of corporate strategy

 Objective and science-based approaches necessary
to measure sustainability performance

e Sustainable packaging presents several
opportunities in value chain
O Price / Performance ratio is difficult to compromise!
O No panoptic solutions exist!
O Opportunities beyond just “bio-based” packaging




One planet earth is sufficient if we do it right




Thank you!




Appendix




OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE

1

Preserve and enhance Renewables Finite materials
natural capital by controlling

finite stocks and balancing

renewable resource flows Regenerate Substitute materials Virtualise Restore

ReSOLVE levers: regenerate,
virtualise, exchange Renewables flow management

o

Parts manufacturer

Biochemical ‘ ‘
feedstock Product manufacturer

Z Regeneration Biosphere ‘ ‘

Optimise resource yields

by circulating products,
components and materials
in use at the highest utility
at all times in both technical
and biclogical cycles
ReSOLVE levers: regenerate,
share, optimise, loop

hg/collection’

PRINCIPLE

Service provider

Biogas

Cascades

Consumer

Collection Collection

Extraction of
biochemical
feedstock?

PRINCIPLE

Foster system effectiveness leakage and negative
by revealing and designing : externalities

out negative externalities

All ReSOLVE levers

3 v A 4
Minimise systematic

Stock management

1. Hunting and fishing
2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUMN, and McKinsey Center for
Business and Environment; Drawing from Braungart & McDonough,
Cradle to Cradie (C2C).



Circular Economy

MATERIAL MFRS

DESIGN
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