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ABOUT PTR
e Dr. Claire Sand thinks “all food packaging all the time”

O & Research

Claire’s mission is to enable a more sustainable food system with science and value chain
innovations that more sustainably increases food shelf life and prevents food waste

ACKAGING

« 35+ years of food packaging experience
« Ranks innovative packaging science and value chain solutions to extend shelf life
« Generates implementation roadmaps and aligns business cases

« IFT Fellow, Riester-Davis-Brody life-time achievement in food packaging award recipient
« Doctorate in Food Science and Nutrition at University of Minnesota
« MS and BS in Packaging at Michigan State University

Owner Adjunct Monthly Current Leadership & Editorial Boards Recent
Professor Columnist ot Awards
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ABOUT PACKAGING TECHNOLOGY & RESEARCH
Recent projects on achieving a More Sustainable Food System

ACKAGING

Technology
O & Research

More Sustainable Packaging More Sustainable
Less Food Waste ‘q Food System
Guided Package Material Switching f /A

Discerned 5 different package sourcing implications by varying scopes on LCAs in the
fresh produce industry

Pinpointed package material sustainability differences using Forensic LCA and analysis
Identified, sourced, and developed 50+ more sustainable material options for 3 structures
with the same product shelf life and operational performance solutions that provided a
10-46% reduction in climate change

|dentified, sourced, and developed 156 solutions that provided a 10-212% reduction in
climate change

Refined Package Design

Package design for 15+ entrepreneurs seeking to connect brand and product
characteristics to more sustainable packaging

Employed advanced material science to construct 4 more sustainable packaging systems
Achieved 5 more sustainable packaging designs by linking value chain needs with internal
constraints

Redesigned packaging systems to meet QSR needs and lower the total environmental
footprint

Conducted directional Consumer Research to guide decision making on 6 more
sustainable packaging options in the meat industry
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Take-Aways
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< Technology

Packaging’s role in moving the
dial on a more sustainable food
(novelty ice cream) system is Tailwind and Headwinds define @ Sourcing - Biomass-derived PE Disposal - Value chain, design
more appropriately focused on where we are now and PET are drop-in solutions and systems thinking is needed
preventing food waste and
UNSDG Target 12

MORE SUSTAINABLE PACKAGING FOR NOVELTY DAIRY DESSERTS
U

612.807.5341 / claire@packaqingtechnologyandresearch.com / PackagingTechnologyAndResearch.com


mailto:claire@packagingtechnologyandresearch.com

R R Y

More Sustainable Packaging

ACKAGING
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@@

@

RATIONALE DEFENSIBLE ACHIEVABLE LINKED
Actually be more Be communicated to Uses what is viable Aligns with retailer,
sustainable and not retailer, consumers, in 1,3,5 years within consumers, and
reduce product shelf and post-consumer defined constraints post-consumer
life handlers handler needs and

in a meaningful fargets
manner
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Packaging Life Cycle

ACKAGING
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The Waves of Sustainability

PACKAGING

& Research
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4t \Wave

Global supply

1969 and the Cuyahoga 4" Wave — Sustainability
River was burning A f R
Triple Bottom Line - ge o eason
Silent Spring TBL
Weather inversions in People, Profit, Motivated by negatives
London and NYC Planet - PPP

« Greenwashing

 Eroded consumer trust
Earth Day and EPA 1970 Corporate Social
Responsibility - CSR : .
Ended in USA in 19905 Motivated by positives

« Food waste awareness

« Global brands & packaging
suppliers
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I WHERE WE ARE NOW |
More Sustainable Packaging Prevents Food Waste

CKAGING
III

<T Technology
0. & Research

* Iffood waste was a country, it would rank 3rd in CO,,, behind China and the United States
« Science-based and value-chain based packaging solutions to prevent food waste are abundant
» Different foods demand different packaging requirements

» Apragmatic- and science-based approach ranks packaging solutions by their ability to halt major
degradative reactions

 More sustainable packaging does not increase and instead prevents food waste
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Tailwind and Headwinds define
where we are now
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I WHERE WE ARE NOW |
< Technology OptiOHS

O & Research

CKAGING
III

most prevention
favaured

option minimisation

reuse

least recyciing
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WHERE WE ARE NOW

Packaging Solutions that Prevent Food Waste as a Function of Feasability and Impact

Map-Oxygen absorbing sachets, films and

bl " R :
T —— Edible water vapor and labels, carbon ledee emitters
oxygen barriers

Hge-Tamperanaie. '\ Elex-Pack P Edible antimicrobials

® ® LN

Odor Absorbers

In-store MAP Water Vapor Barriers
Food Shelf Donation \_ Reduce Package
Rackaging Consume Within via Time- Headspace Packaged multi-ingredient Meal Solutions
Temperature Indicators
Sensors activated via pH, /' Ease of finding/storing

Retiraiiocivate:.. oxygen, microbial growth / Refrigerator Packaging

controlled shipping Light Barriers
® _»

in-home MAP - v 4
Ease of finding/storing / 3 \ Resealable

Freezer Packaging Microbial/Bio Phage |/ A Packaging
released from package '

>
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®
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Rework Enable
packaging Sensors activated by loT end of shelf life date
€02, Microbial, Toxins °

e e @

- Partial Processing

‘ Superabsorbent / Regular
< 1 Moisture Absorbers
Responsive packaging ! Hydrogels - Oxygen

Microbial, Moisture, pH

Food Waste Reduced 3 billion USD
excerpt from Packaging Technclogy and Research project sponsored by ReFED 2019
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ACKAGING

Focus on the End Game ”

+ More sustainable food system is advancing ’

+ UNSDG Target 12 links food waste and packaging ”
Packaging has power

+ Business cases can align
+ 5% Industrial Revolution linking information with emotions
+ Unique position/power of Retailers

+ Shared Value
+ Design Innovation Material science delivers

+ 100% Bioderived Polymers advance
+ Compostable un-reality is eminent
+ Chemical and mechanical recycling finesse

(/
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Headwinds

CKAGING
III

<T Technology
0. & Research

Packaging Industry not leading in a concerted
manner

- Reactionary Industry Leadership remains after

/ %@ @ trust has eroded
& - “we have been here before” feeling from

established leaders

\>
L/

Social pressure not Science dominate discussion
- Consumer opinions are not fact-based

- Legislation lack scientific understanding

- Brands are being bullied into bad decisions

Lack of Responsibility

- Lack of focus on common need for collection and sorting
- Brands and packaging industry continue to erode trust

- Investment disconnected to End Game
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Sourcing - Biomass-derived PE
and PET are drop-in solutions

IMORE SUSTAINABLE PACKAGING FOR NOVELTY DAIRY DESSERTS
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 Design-Add carton coating and finesse with 5 integrated  Optimize cube efficiency
compartments
* Eliminate individual inner packaging
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O & Research

ACKAGING

Biomass-derived (tree and crop) from Earth
surface

Paperboard Virgin content

Some plastics

OR

Fossil-derived (oil) from inside Earth & Recycled content

Some plastic

Some coatings OR

Reused package

Earth derived (extraction) from inside Earth
Glass (sand, etc)
Metal (bauxite, iron) derived
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* We have partnered with Canopy’s Pack4Good Initiative to ensure our
sourcing of product packaging does not come from wood pulp from
Ancient and Endangered Forests across our supply chain. We've already
begun this responsible journey as we've been using FSC-certified fiber in
our pints since 2009, but we want to further improve in this space. We've
initiated work with Canopy and their Pack4Good initiative as they
recognize the critical value of forests to biodiversity, climate, and

traditional communities. Learn more here.
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The Alphabet

- Starch based,
PLA, PHA,
Chitosan

bPET, bPE,
e PEr

PE, PE, PET,
PS, PVC

PCL = Poly (e-caprolachone)

PBAT= Paly[butylene adipate-co-tereptthalate)
PBS = Polybutylene succinate

PE = Palyethylere

EPE = Brodernved Pohyefrylene

PP = Palypropylens

PS5 = Polystyrena

PET = Falyethyisnieephihsiale

bFET = Biodenved Poiyethylentersphthainie
PVC = Palyvinyichioride

PLA= Polylactic Acsd (Polylakiate)

Pt = Polyhydroksyalkancate

PTF = Polytnmethylene lurandicartmytaie
PEF = Palyethylene furanoate
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I SOURCING |
S O€lected Biomass derived polymers in use today
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_wortn 8

WATER N
WATER 8

ARBON NEUTRAL
vapor Dishilled Waner

Coke PlantBottle Volvic Sokenbicha VitaminWater Heinz PlantBottle
CSD Drink/Water Bottled Water RTD Tea Flavoured Water Ketchup
Global UK, 6x50¢! USA, 15.2-fl oz USA, 20-fl oz
30% 20% up to 30% up to 30% 30%
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* Frozen Packaging is approved based on its defined use

» Over 10,000 chemicals are approved for direct food contact
» Many are linked to cancer, endocrine disruption, health and environment

 Alternatives to Tier 1, 2 and 3 chemicals are being implemented
 Clean packaging allows for a safe circular economy

Packaging
in the
Circular
Economy

N/

Bl PACKAGING Technology & Researc
© Image by Michela of EmmerichDesigns@gmail.com
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Disposal - Value chain, design
and systems thinking is needed

IMORE SUSTAINABLE PACKAGING FOR NOVELTY DAIRY DESSERTS
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DISPOSAL |
e Most Sustainable Disposal

e,
Landfill

ACKAGING
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OR
Waste to Enerqy

OR

Incinerate it

Reuse it

OR

Biodegrade it
OR

Recycle it
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WS Recyclable
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Many ways to achieve recyclable packaging
Verified as recyclable

PACKAGING

S A

fcLpg g RECYCLABLE o ycid
(‘1 An) ¢ RECYCLABLE -~

Huhtamaki
JICON’

Fully Recyclable
SHN

SAFFRON

—
93--‘,--'h AGE CAEAM WITH CHOCOLATE FLAVOURED

S CHA‘!'SR!?[ 2._ SO W
Package coating and forming innovation Design mnqva’gon- PrOdUC’f coating and wrapper coating
Integrated lidding innovation-

NESTLE aiming at 100% recyclable or
reusable packaging by 2025.
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Sustainability is dependent on transport
from use to reuse

ACKAGING

e Just Salad is more sustainable
« OZZI is more sustainable

» TerraCycle or Loop system is not
more sustainable than current
packaging unless within 100 miles
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B Vvalue Chain & Systems Thinking
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ACKAGING

Value Chain modifications
Master-pack rethink
Connect with packaging that can extend shelf life

=

Systems thinking Food Retailers
Add value by addressing what foods need

» Decrease barrier and reduce headspace with ..

edible polymers  Food

New means to get food to people

Food Packaging
Manufacturers Converters
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o s MORE Sustainable Packaging needs to be Science-driven

« Consumers do not intuitively select more sustainable packaging

3 Concepts
connected with

consumers on
sustainability
and had low
environmental
impact

Lower
environmental
impact

Best
consumer sustainability
perception
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Take-Aways

CKAGING
III
1

< Technology

Packaging’s role in moving the
dial on a more sustainable food
(novelty ice cream) system is
more appropriately focused on
preventing food waste

Tailwind and Headwinds define @ Sourcing - Biomass-derived PE Disposal - Value chain, design
where we are now and PET are drop-in solutions and systems thinking is needed
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Need more ?

Science-based advice from cross-functional
experts

~ gcology &
gnvironmeng
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SUSTAINABLE
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Thank you & Next Steps
§9

Set up a virtual coffee with Claire

SCAN ME
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