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What is the GC3?

* Cross-sectoral, B2B network of over 70
companies and other organizations

* Formed in 2005

» Collaboratively advances green chemistry
across sectors and supply chains
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Ground Rules

* Due to the number of participants in the
webinar, all lines will be muted

* |f you have a question or comment, please
type in the Q&A box located in the drop-
down control panel at the top of the screen

* Questions will be answered at the end of the
presentation

GG3=




& NatureWorks

Building Market Share
for new-to-the-world materials

Steve Davies
Director — Public Affairs
NatureWorks LLC
December 16, 2014

www.natureworksllc.com



Building Market Share
for new-to-the-world materials

My Thesis:

* It's not about “green”

® NatureWorks
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Building Market Share
for new-to-the-world materials

My Thesis:

* It's not about “green”

 It’s about functionality, cost, and preference
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NatureWorks is in the business of turning greenhouse gases
into performance products

naturally advanced materials
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NatureWorks is in the business of turning greenhouse gases
into performance products
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We are committed to feedstock diversification:

Performance materials made by transforming whatever are the right,
abundant, local resources

Investment in innovation and R&D collaboration to grow our Ingeo feedstock portfolio.

GENERATION I: 1st step GENERATION I: 2nd step GENERATION i _ GENERATION NEXT

Where we are today Where we are going now Next 3-5 years And next?

Dextrose from corn starch Sucrose from locally Lignocellulosics: Sugars CO, to lactic acid
abundant materials such as  from bagasse, wood chips, technology?
“Bridging Crops” sugar cane switch grass or straw.

CH, to lactic acid
technology?

OINEAY e r|<s
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We are committed to feedstock diversification:
Performance materials made by transforming whatever are the right,

abundant, local resources

Investment in innovation and R&D collaboration to grow our Ingeo feedstock portfolio.

« June 2013:

— Long Term R&D Partnership Established Between
NatureWorks & Calysta

« June 2014:

— Lab Scale Lactic Acid Production Demonstrated

And next?
e Qctober 2014: CO, to lactic acid
. technology?
— $2.5MM DOE Funding Announced

CH, to lactic acid
technology?

® NatureWorks
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Ingeo in the Market
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What it’s all about

“The 3 P’s”
I —

* Broad and Sugars vs oil ® Lower carbon
adjustable physical footprint and energy
property set Favorable yields, usage

Economies of scale B Renewable
. feedstock
Feedstock hedging
capabilities W Health Concerns
B BPA free
Cradle to cradle M Phthalates free
economics B Acrylonitrile free

® NatureWorks
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DANONE

Innovation in Form-Fill-Seal Packaging
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DANONE
Py

Danone’s Stonyfield - in their own words:
“IMPACT OF INGEO CONVERSION”

e Carbon savings I Environmental I
e 75% reduction in CO2 emissions
* Equivalent to 1,320 MT CO,/year savings

* Ingeo out performs polystyrene
e Stronger/less breakage
* Better lid adherence
* Lower temperature filling (less energy use)
* Maintained line speed and shelf life

I Performance I

* Addresses consumer concerns

* Well received by key opinion leaders

. . Consumer
* Reduction in human toxicity & Cost
* Did NOT increase our retail price oS

Stonyfield CEO Gary_Hirschberg, Innovation Takes Root Conference Keynote:

| “Inyent_ing_lz:l W|N-W|N-W|N-W|N-W|N FUTURE”, .Februar.y 21,2012
& NatureWorks
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Plexigplzas '
Improving Plexiglas PMMA Impact Performance with Ingeo

ﬁmpact performance comparable to PETG and PC \

PC
--------------- Acrylic / Ingeo Alloys ----------- PETG
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Source: Altuglas International a subsidiary of Arkema International
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Shopping Bags Made from Naturally Advanced Ingeo

There’s no Better Way to Bring Home the Groceries

Introducing the BotanicBag™ a reusable bag made from naturally advanced

Ingeo™ fibers. An innovative and more responsible material that satisfies practical botanrlcb g
performance needs while matching your environmental concerns. Ingeo delivers all

the performance benefits of synthetic fibers with the reduced environmental impact

and price stability offered by annually renewable materials.

Ingeo nonwoven bag performance
characteristics

- Prints with ease providing excellent color vibrancy

- Features strong UV resistance, good flame retardant
performance and low moisture regain

+ Resists stains

- Repels odor

- Brings price stability

>

S

Ingeo credentials

- Made from renewable carbon

- Production requires less fossil fuel from cradle
to pellet

- Ok Biobased/Vincotte certified

® NatureWo r|<s
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JM™ Steri™ Drape Surgical Drapes m
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Inturtive _iumu. :
package w© PatienTEs*,

“Now made with plant-based renewable resources, 3M Steri-Drape Surgical
Drapes use fewer fossil fuels’ and decrease CO, emissions to help reduce
the environmental impact of medical disposables?. Matching sustainability
with improved product performance, the entire drape provides a high level
of protection for patients and healthcare professionals ... “

® NatureWorks
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A blend of selected kraft |
pulp in combination with

‘THE FEEL OF PAPER - BUT THE STRENGTH OF PLASTIC’ Ingeo

—— e

i
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DuraPul
by Sodra

® NatureWorks
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http://www.sodrapulplabs.com/

3D Printing - New Material Innovation Fueling Wholly New Markets ...

Ingeo Performance in a (rapidly) emerging end market

* Low polymer thermal shrinkage means high
resolution printing of the most complex parts @ MakerBot
« Strong Ingeo fusing performance means it's

easy to use and performs well on most
prints

* Low Ingeo melt point means safer, lower
temperature printing.

* Very low emissions with Ingeo means no
unpleasant odors

® NatureWorks

naturally advanced materials . 02014 Nawrowors 17



Ingeo in 3D Printing
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So is there a place for “green”
credentials ?

® NatureWorks

naturally advanced materials



It’s all about being specific.

Carbon foolprint as a example

ngeo N 0.7 | |

US Producers
“ EU Producers

1.86
PP s

2.73
PET | 215

3.24
GPPS | 23

0 1 2 3 4 5
Cradle to gate GHG emissions [kg CO.eq. / kg]

Data on EU production from Plastics Europe ( ).

Data on US production: American Chemistry Council (

@& NatureWorks

naturally advanced materials ©2014 NatureWorks 20
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Walmart

Save money. Live better.

“Walmart Stores in 2010 has achieved a savings in fossil fuel usage of 25,971 barrels of
oil per year, and a reduction in greenhouse gas emissions equal to eliminating the CO,
emissions from driving a car 20,885,635 miles”

® NatureWorks
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Building Market Share
for new-to-the-world materials

My Thesis:
* It's not about “green”

 |t's about functionality, cost, and preference

 |It's also about supporting & fueling innovation in the
market

® NatureWorks

naturally advanced materials



Sharing and the “Collaborative Economy”

* |t's not exclusive
to Uber & Airbnb ‘ U () airbnb

® NatureWorks
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Sharing and the “Collaborative Economy”

e |t's not exclusive
to Uber & Airbnb

* |Innovation Sharing

o0
S INNOVATION

and CO”a!ﬁ)OFation IN - TAKES ROOT
the materials space 0

_ “ITR” A Collaborative Biopolymers Forum
for the Global Ingeo Community

2008, 2010, 2012 & 2014

Coordinated by NatureWorks to facilitate biobased innovation sharing across the industry

® NatureWorks

naturally advanced materials
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"If you want to learn
about biopolymers and
Ingeo, this is the place,
this is where the experts
are.._ it's every part of
the supply chain, there
are people who are
really thinking deeply
about these issues."

PlasticsTechnolooy

Bioplastics Conference Learns of New Additive
to Enhance PLA Performance
“And for me, at least, this event is reminiscent of a
time decades ago when the big polymer producers
would gather together other segments of the industry
—machine builders, additive suppliers, and
processors—to help each other learn how to tap the
potential of an upstart family of materials that was
challenging the established order...” - Nancy Hirshberg
- Matthew H. Naitove Hirshberg Strategic

Plastics Technology

PackWebasia..om

The News Netweork for the Asian Packaging Community

Innovation Takes Root 2014: NatureWorks
Conference — Day One

"Brand owner and converter speakers at Innovation
Takes Root 2014 turn the focus on PLA's technical
functionality. It is almost as though PLA is now being
treated as (gasp!) a ‘normal commodity’ plastic.”

PackWebasia

® NatureWorks
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Building Market Share
for new-to-the-world materials

My Thesis:
* It's not about “green”

 |t's about functionality, cost, and preference
+ It's also about supporting & fueling innovation in the market

« And it’s about authenticity and transparency

® NatureWorks

naturally advanced materials



Authenticity & Transparency

 Where we are now
 Where we’re going

® NatureWorks

naturally advanced materials ©2014 NatureWorks 28
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by not marketing sustainability
at all ...
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Questions ?

& NatureWorks

Building Market Share for new-to-the-world materials

Steve Davies
Director — Public Affairs
NatureWorks LLC
December 16, 2014

www.natureworksllc.com
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GREENSKEEPING
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WE DO
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GREENSKEEPING

l bl iHOW OTHERS DEFINE SUSTAINABILITY
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lh method.
GREENSKEEPING
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N0 A w O

ingredients packaging formulation fragrance color preservatives terminology
green chemistry recyclable packaging made effective formulations made safe, phthalate-free colors that are safe preservatives assessed clear + transparent
+ ingredients from recycled materials from approved materials fragrance for people + the planet for safety + efficacy terminology

s HOW WEDOIT

. 0.0

sourcing manufacturing distribution incentivizing measuring
ethical sourcing green manufacturing efficient distribution green incentives metrics for
for suppliers environmental progress

¥ WHO WE ARE

@O Y O -

climate conscious  change transparency animals healthy home community

climate conscious company  in business to in how we make our products against all happy, healthy (and non-toxic) contributing to
change business and how we run our company  animal cruelty homes are our mission our community
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GREENSKEEPING
WHAT WE DO CRADLE TO CRADLE® PRODUCTS

S

cradletocradie cradletocradie
SILVER GOLD

certification in every category

cradletocradle

Cradle to Cradle®
certified products




GREENSKEEPING
WHAT WE DO CRADLE TO CRADLE® VS. OTHER ECO LABELS

ELECTRONICS ¢
APPLIANCES ¢

WOOD
FURNITURE

APPAREL - CERTIFIED

HOME CARE ¢

crc:dle’rocrc:dle

FAIR TRADE
: o \

PERSONAL )
CARE

{ ' organic

COSMETICS < e

GROCERY «

LABOR WAGES COMMUNITY ORGANIC NATURAL BIODEGRADABLE AQUATOX CARBON RECYCLABILITY TOXICITY ALLERGY CANCER ENDOCRINE
RESPONSIBLE GREEN HEALTHY

. WHAT CRADLE TO CRADLE® CERTIFICATION COVERS . WHAT OTHER ECO LABEL




GREENSKEEPING
WHAT WE DO

transparency

u M B DC material assessment

our 'ngred'ents co certification

cradlefocradie




GREENSKEEPING
WHAT WE DO

our packaging

bottles made from bottles

design for recyclability

packaging considerations




recycled plastic

recycled plastic has been recovered from
either other bottles or industrial waste,
saved from a landfill, and used in place of new
plastic. this saves waste, reduces resource
consumption and incentivizes recycling.

NOTE

PCR - Post Consumer Resin. this plastic has been
recycled from materials after their use by consumers
(like the soda bottles in curbside recycling collection).

PIR - Post Industrial Resin. this plastic is recycled
from industrial materials or processes (such
trimmings and waste from making other bottles.)

RECYCLED PLASTIC

100% recycled plastic

almost all of method's A\ PET plastic bottles,
including our hand wash and spray cleaners,
are made from 100% PCR recycled plastic
(Post Consumer Resin, for those in the know).

hliiio

50% recycled plastic
ourA\ HDPE bottles range from 25% PCR

recycled plastic (in our toilet cleaners) to
50% PCR in method® laundry detergent.




A\

PET

polyester terephthalate

widely recycled

/2\

HDPE

high density polyethylene

widely recycled

/a\

LDPE

low density polyethylene

compatible with
HDPE recycling stream

PLASTIC CODING

A\

PP

polypropylene

recycled at
some facilities

/7\

OTHER

mixed sources

not widely accepted
by municipal recyclers

made of 100%
recycled plastic

‘100%

made of 50%
recycled plastic

(=)

made from multiple
sources, typically
virgin plastic.

also includes bioplastics

(e.g. PLA)

YT

method uses primarily plastics 1 and 2 and
designs all packaging for maximum recycled
content, material efficiency and recyclability.

JAPLN

Ty

NOTE

plastic 3 (PVC) is a dirty packaging material that method
does not use. plastic 6 (polystyrene) is best avoided in
rigid packaging due to its lack of recyclability.




GREENSKEEPING
WHAT WE DO

our formulation

cradletocradle

health + eco screening

the dirty ingredient list

3rd party assessment

the highest standard

smart science

external validation
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sourcing manufacturing distribution incentivizing measuring
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GREENSKEEPING
ml HOW WE DO [T CRADLE TO CRADLE® CONCEPT

Cradle to Cradle® concept

e

cradletocradle




GREENSOURCING PROGRAM

water

1
we're working on reducing the amount of
water needed to make our products to only
the water that ends up in the bottles. we've
achieved zero water waste in one factory so
far and are working on the others.

energy

|
the energy needed to make our products come
from a range of sources, from solar and hydro
to coal and gas. for now, we're offsetting the
carbon emissions for all this energy, but we're
primarily focused on finding ways to avoid

method. g reensourcing much of the energy use in the first place.

we work with our key suppliers and
manufacturers to track the environmental
impact of making our products, and to
identify best practices to improve the

materials

1
our goal is to design products and processes
water, energy and material efﬁciency of that avoid material waste entirely. SO far, we've
our manufacturing processes. made big strides in recycling shrink wrap,
pallets and cardboard, and are now working
on reducing the waste created by obsoletes.




onboard power

source allows the
engine to be turned

20% of fuel off when sleepy
blend truckers want a nap

is renewably
produced from
plant oils

BIODIESEL FLEET

pressure sensors
+ automatic
inflation
maintains ideal
tire pressure

teardrop tail
increases fuel
lower emissions efficiency by
than regular over 5%
diesel improves
air quality

streamlined
design of

windshield, skirting under
mirrors + lights cab decreases

reduces drag wind resistance

trailer is 14001bs
lighter than standard
ones, reducing fuel
use for towing

biodiesel shipping program

we are reducing the impact of our business on global

warming. one third of method's US shipments are made
using next generation, fuel-efficient delivery trucks. due
to the renewable biodiesel fuel blend and the efficiency-

low rolling-
resistance tire
materials + design

skirting under
trailer decreases
wind resistance

@ enhanced aerodynamics

® high-efficiency tires

@ low-emission biodiesel fuel blend

@ cabin power unit + lightweight trailer

improving technologies shown above, these trucks emit
up to 20% less carbon and air pollutants than typical trucks.
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GREENSKEEPING
ml HOW WE DO [T INCENTIVIZING

reduction incentives

renewable energy credits

our incentives
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totla’l packaging formula scrap distribution = manufacturing
carbon : : 5 : .
footprint  30% 26% 1% 32% 9%

8884 metric tons
CO2 emissions

7721 metric tons
CO2 emissions

310 metric tons
CO2 emissions

2525 metric tons
CO2 emissions

2610 metric tons
CO2 emissions

1.6%

travel office

0.4%

133 metric tons
CO2 emissions

449 metric tons
CO2 emissions

O
PRODUCTS PROCESS COMPANY
L I E—
total PET : cardboard : HDPE trucking
i f : f ) f f
red ydlons {1 40/0 ?o;t;:'int } {50/0 ?o;t;:'int } { 20/0 ?oc?qlgrrint } {320/0 ?o;t;:'int }
achieved : :
4038 = 2797 iiiie 401 iaTew  139@EE | 701EET

metric tons CO2
emissions reduction

70 packaging m— i formula

biggest
?gref?::tlil‘r::y right-size PCRPP lower carbon added distribution
e i cardboard intensity ingredients facility in northwest

Iﬁl distribution m—— ﬂ manufacturing p——

renewable energy
at new factory
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climate conscious change transparency animals healthy home community



GREENSKEEPING
WHO WE ARE CLIMATE CONSCIOUS

alternative energy

climate conscious offsetting




GREENSKEEPING
WHO WE ARE_  ANIMALS

no animal testing

no animal by-products

pet friendly

for animals

cruelty-free recognized company




GREENSKEEPING
WHO WE ARE COMMUNITY

method cares

for community




business for good.

we envision a world in which business is restorative to
soclety, the environment and our economy;, sustainably
producing products or services that improve the livelihoods
of people and enhance our environment worldwide.



GREENSKEEPING
WHO WE ARE _ CHANGE

the concept

B report

for change

founding public benefit corporation







THANK
YOU

method.



steelcase Inc

MARKETING GREEN CHEMISTRY
DESIGN CONSIDERATIONS



MARKETING GREEN CHEMISTRY
STEELCASE HISTORY



Steelcase Commitment to Sustainability

Sustainability is one of today’s fundamental business challenges — and our
inspiration. Everyday our team works to create maximum value from our
available assets and be catalysts for good.

We know we are on a journey. Along the way, it is our responsibility to care
for our planet and its people.




historical perspective

“Steelcase’s formula for success — since our first
use of thin sheet steel nearly 100 years ago — has
always been user insights combined with design
and material innovation.

Then, it was about bending metal.

Now, it's about bending the future — anticipating
how work, workers and workspaces will change as
material science accelerates.”

Jim Hackeftt

CEO Emeritus, Steelcase



influencers

LIVING
BUILDING
CHALLENGE

o & LEED

) Leadershipin Energy and Environmental Design

EEEEEEE

REENGUARD

Indoor Air Quality Certified

OMBDC
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Milestones

1980 1990 2000
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THINK CHAIR C2C
CERTIFIED

@ ANSWER C2C

@ INCLUDED IN POLLUTION @
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1] . HEALTH PRODUCT
g DECLARATIONS
‘g @ GOOGLE ADOPTS LBC RED LIST
(@] i i
30% RFPs REQUIRE ENVIRONMENTAL giﬁ:r::ER:gTuT'gEMEmLRONMENTAL
PERFORMANCE FACTORS

PERFORMANCE FACTORS

2010

- MATERIALS CHEMISTRY COST
MODEL AND DATA COLLECTION
PILOT PROGRAMS

@ PVC FREE WIRING @ PVC FREE EDGEBANDING

@ UV WATER-BASED FINISHES
IMPLEMENTED

@ THINK CHAIR ANSI/BIFMA LEVEL
3



MARKETING GREEN CHEMISTRY
PRODUCT EXAMPLES



THE RIGHT THING TO DO

and/or

MARKETED









THINK




NEW THINK

Smart.
Simple.
Sustainable.




facts about THINK

* 1stever Cradle to Cradle Certification
e 1stever BIFMA Level 3 Certification
 SCS Indoor Advantage Certified

e Disassembles in 5 minutes

 Materials Chemistry

e Life Cycle Assessment




Victor2




MARKETING GREEN CHEMISTRY
THE ‘HOW’ of DESIGN



innovation is nonlinear...

EXPLORATION —> INCREASEDR TIMEPRESSURE —> REALIZE
PHASES >puAss<_A> p.uAse:> PHA55> vass>

FOCUSING MATERIALS CHOICES




establish common themes, common language

engineering marketing industrial design

...Environmentally responsible...



valuation tools

TECHNICAL FEASIBILITY
start R
Strong sustainability - -+—— unknown sustainability
Growing knowledge ———&——— mature knowledge
Unique performance ———e—— muiltiple solutions
Direction influencer — s innovation driver
Time based evolution - - - spend based evolution
complete
BUSINESS VIABILITY
start
Costadvantage - performance premium
Exclusivity potential - —® - open market
Current supply chain - e - new value chain
Global integration . region specific
Strategic - ® - Tactical
complete Incore —o- 2
U.d. . ® out of core
USER DESIRABILITY
start
Perceived and understood — . yalue requires explanation
Covetable - = © common
Strong brand story ————— [imited brand story
Clear uservoice —.——— fragmented market opinion
Unmet need ————— known solutions

complete




Chicken or Egg?

Which comes first?
The design? Or the

material?

Do you create the great
design and invent the
material?

Or do you discover the
great material and adapt the
design?

Beaker

Bulb

Find

Filter Prove

http://www.simplycreativewriting.com/chicken-or-the-egg/chicken-and-egg/



Design perspective

“materials are a key component to the design of things. as designers
with focus on the needs of users, we manipulate form, mechanics,
material, process, to create specific experience.

objects of greatest value always leverage material choice with
perfection. nothing is left to chance, no compromise, not the easy way.

the material question is a design question, it does not stand alone. a
bowl can be made of glass, ceramic, paper, or steel but each one will
hold your cheerios in the morning... why choose one material over
another? its a design of experience question. we choose the material
to create a specific experience... to address a need.”

Bruce Smith- Steelcase Design Studio



Love how you work.
steelcase inc



Upcoming Events

CEO Perspectives on Sustainability
WEBINAR January 6, 2015
2:00-3:00 p.m. EST

(:-!]E?S GC3 Innovators Roundtable
INNOVATORS — April 28-30, 2015
Beaverton, OR

30, b
HOSTED BY &




Thanks for joining us!

For more information about the GC3:
www.greenchemistryandcommerce.org

GREEN CHEMISTRY &
7*® COMMERCE COUNCIL
Business Mainstreaming Green Chemistry



