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GC3 Collaborative Innovation Program

Goal: To advance R&D, commercialization, scaling and adoption of green
chemistry technologies

Major Strategies:

« Create opportunities for companies to collaborate to meet their common
technology needs.

« Engage the entire value chain: Chemical manufacturers, brand-owners,
retailers and other stakeholders.

 Strategically connect innovators to development and commercialization
partners.
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GEMERAL CRITERIA
(For Personal Care, Household, and ADDITIONAL WANTS
Natural/Organic Products)

1. Performance

Broad spectrum activity: gram-

positive & gram-negative bacteria, Mot likely to build microbial resi Art‘icu lates the need for’ new

yeast & mold .
In formulation, at use levels, meets prese rvatlves
Activity stelwatim challenge test acceptance
e (e 8 P 5L, CTFANS, or Provides a set of detailed
Low Rumber of g edients needed to development criteria for new
get broad spectrum activity (ideally 1 - . . .
3 ingredients) preservatives, including:
pH Activity pH5-8 pH 5- 10, best is pH 2 — 11
Shelf Life in Formulated Shelf life of 2 years Shelf life of 3 years ° Pe rfo rmance
Product Can withstand freeze/thaw Stable from 25 to 50°C

UV stable for 3 months in packa ¢ Regu latory
* Human health

* Environment
 Business factors

https://greenchemistryandcommerce.org/documents/GC3PreservatvesCriterial.pdf
‘ 73 —
-
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https://greenchemistryandcommerce.org/documents/GC3PreservatvesCriteria1.pdf

Collaborative Challenges to Search for and
Commercialize Novel Technologies

GLOBAL
COSMETIC
INDUSTRY

INNOVATIONS THAT DRIVE BRANDS

FOLLOW US:

£

Q ‘ Search Our Site

€} Business > R&D > Claims Ingredients Regulatory Technology

The Green Chemistry & Commerce Council Holds

Competition for New Preservatives
May 9, 2017 |C0ntact Author
4

I
ihi]

7 Awards from a $175,000 prize pool
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Now: Joint development work between
innovators, suppliers and brand owners

Sponsors & Participants

CPG Companies

Babyganics
Beautycounter
Beiersdorf
Colgate-Palmolive
Johnson & Johnson
Kao USA

Method

P&G

RB

SC Johnson

Unilever

Retailers
Target
Walmart

Preservative Suppliers

Dow

Lonza

Schuelke

Symrise

Thor

Other Stakeholders

Environmental Defense
Fund

Minnesota Green
Chemistry
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GC3 Startup Network

Members of the GC3 Startup
Network, include:

(alling all innovators developing

A e s g s green chemicals, materials, products
wiftigue coirianaban al Hgh stargth, Wléﬂtéﬁ'ﬂfﬂlill‘g‘ aind Feusabilly on a vide fangs or man ufactu rin g tech no log ies!

of Buracss. The nanefiber-based dry adhesie offars a rumber of suslainabie advanlages
comganed o comantanal adheshoes 1o Bhe consumes markel, 23 vl 23 industrial,
elactronic, 2nd madical sechors

v Aknonascent com
Checkerspot Inc. 4th Annual GC3 Technology Showcase
e A3 3 design-cantnic malensls campany, Checkempot's applicatons davekamant capatity - - -
4[] bngs-to-iie performance malenals created Ihroush bilogy and chemistry. Sustainable Chemistry Technology Needs from Large Strategics
CHECKERSPOT vawrchackersal com The GC3 member companies listed below contribuled specific chemistry lechnology areas for which they are aclively
seeking more sustainable solutions. Submissions are mot limiled to these calegories, bul preference may be given.
Chinavn Bipwarks Apple HP Inc. Lowe's Patagonia
b Chinon Bitwioaks s Bvelopisd 2 habural oo I BASF Carporation Johnson & Johnson Levi Strauss & Co. Sherwin-Williams
INCYA CICWINES Nas Cey an ITiC PEESETVILE UHNG 3 rirom . -
giuehroame, chiasan. I 3 braad-seackum and clan [abel Beiersdorf AG Klngf!sher PLC New Balance Steelcase
Best Buy L'Oreal USA Procter & Gamble Target
warser chincrvaliomrks com Eastman
Colerifix Limited Technology Areas*
) Coloifix 7% commitied lo & more suslanable lubore for lealiles and fashion. By enginesrig 4 ) R ) i
S el revclulionary dyeing lechnoiogy wsing synlketic biclogy. Colanfi: convarts apricuRura Adhesives Fabric Finishes Pigmenis Recyclable Latex
‘a Iyproducts Into @ vide range of colerans Tor fesdle dyelng By remawing & harmiul Battery Technclogies Flame Relardants Plasficizers Recycling Technologies
chemissry from The: process, i dramaticaly reduce the emaronmental mpact of ths highty Coaling Technolagies Fungicides Polyurethanes Sohvents
paludng sectorin a cost-sfieciiv: manner. Garrosion Inhibilors Monomers/Polymers Raw malerials for formulaled consumer products
NGO BOm (including personal care and household producls)
*For a detailed description of the needs identified within each categaory, click the button below.
Dafunkiry

-,

mh ry Definkiy beleves thad the toodns 2 of us puting on and arcund cur bodies matler, Starting
from a c=an slal=, wsing the sai=si ingrediends and then lesling for performance a5 well a5
mielure bavicty, Defunkdy makes cleaning products thal are bolh high perlormance & ecg

Detailed Technology
Siendy Needs

wevrerdefunkify com
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Collaborative Hazard Assessments of
New Chemical Technologies

Green Chemistry & Commerce Council (GC3)

Business & Academic Partnerships
for Safer Chemicals

Chemical Hazard Assessments of
Alternative Plasticizers
for
Wire & Cable Applications

GE3 Green Chemistru &
Commerce Council

June 2013




Value Chain Workshops to Identify Opportunities, Gaps
and Needs to Advance Innovation & Adoption

GC, GREEN CHEMISTRY &
- COMMERCE COUNCIL
gy Y J v e .

2

Workshop for the
GC3 Collaborative Project
on Plasticizers

TUESDAY, MARCH 5, 2019
8:00 AM -4:00 PM

O

Target Corporate Headquarters
Minnea polis, Minnesota




Partnering with GC3 Members
on Green Chemistry Innovation Programs

2019 Challenge Categories:

Partners: P 2 gg@ I__C__(_)_S i > luxresearch

@ High-Tech Grinderfonds

CAPITAL
(= ] enterprise
/ S ¢, InnovateuK o
StartupDelta G . ...
Unilover
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Criteria for Selecting Topics for
Collaborative Projects
Human health/environmental drivers
Reqgulatory/market pressure
Pre-competitive for product manufacturers/brands
Green chemistry innovation and adoption opportunity
Alignment with other GC3 efforts, e.g., RLC

Opportunity to partner with strategic
organizations/leverage additional resources

G3—=
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7. Interest to GC3 members




GC3 Plasticizer Project

Sectors: Points in the value chain:
Workshop for the . .
S Calebornit Profict Electronics Chemical manufacturers
on Plasticizers
| Building Products, e.g., Flooring Compounders/plastic suppliers
Household Products Brand owners
@ Apparel & Footwear Retailers
Initial slate of projects under discussion, inc.: 3M Current Participants
: . BASF Nike
« Assessment of drivers and gaps for specific Best Buy Shaw
products/sectors to identify high-potential areas for Construction Specialties  Superior Essex
progress on plasticizers Eastman Chemical Target
Emerald Kalama Tarkett
« Collaborative development of “choice criteria” EX)l(lonGM(l)bt“ Teknor Apex
for plasticizers el Lbaldta EDF
HP HPDC
_ Kingfisher NWGC
. Devglqp a set of be§t practices to ensure safer Mexichem TURI
plasticizers are designed into new products Mohawk ToxServices

~7*




GC3 Project on Cyclic Siloxanes in Personal Care Products
(AKA cyclic silicones, cyclomethicones, e.g., D4, D5, D6 )

EU Effectively Bans D4 and D5 in Wash-off Products o
February 23, 2018 |C4:rﬂtEl£t Anthor |Emnke Schleehanf ") - o’ Si_o“g"}_
poopEa o ¢

Si i
The European Commission acted to restrict the use of g b“Si—o"S;i_
silicones octamethylcyclotetrasiloxane (D4) and decameth- 2
ylcyclopentasiloxane (D5) in wash-off personal care Cyclopentasiloxane (D5)

products this past January.

The European Commission classifies D4 and D53 as persistent, bioaccumulative and
toxic (PBT) very persistent and very bioaccumulative (VPvB) substances,
respectively.

Notably; the new restriction applies only to wash-off products—D4 and D5

eventually evaporate from products intended for prolonged contact with the skin or hair and thus J Th (S E ] ge pea N CO mm ] SS] oncC laSS] f] es
environmental risk, whereas the ingredients enter the water supply before evaporating from wash- D 4 an d D 5 as p e rS.I St en t , b.l oaccum-

Applicable products containing either ingredient in a concentration higher than 0.1% will not be 3 . . .

A . IR U lative and toxic (PBT) very persistent
and very bioaccumulative (VPvB)
substances, respectively.
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INCREMENTAL INITIATIVES WILL BE OFFSET BY FASHION | plGavipLIY
GROWTH OF THE INDUSTRY. INNOVATION IS NEEDED G

Solutions
2030:
Business as Incremental
initiatives

usual

B "oveton

(Minimum)
target




COLLABORATIVE INNOVATION TO TACKLE
FASHION’S BIGGEST CHALLENGES

Raw
materials

Spinning &

Cut, make,
trim

weaving

F‘*s""-’" PLUGANDPLAY

Collaborative Innovation creates
value:

1.Pre-competitive space is
abundant and does not encroach
on Brand differentiation.

2.Cost-savings through joint
efforts.

3.Common industry standards a
pre-requisite for circular innovation



OUR 3-STEP APPROACH TO DRIVING SYSTEMIC FASHI

G
ON
CHANGE THROUGH INNOVATION For | PLUGANOPLAY

1. ACCELERATE 2. SCALE 3. MAINSTREAM

o e

@) MH%“ A GOOD FASHION FUND
Scaling Programme
Accelerator Programme = Finance supply chain

iInvestments into circular
apparel innovations

= |nitial focus on Bangladesh,
India and Vietnam

= Drive growth and adoption
= Market validation rate

= Generate pilot and » Bespoke support
investment opportunities = Graduates of Accelerator



DEAL FLOWS: PROVIDING INNOVATORS DIRECT
ACCESS TO BRAND PARTNER
A\ /4
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We find, we connect.

We make innovation happen

-

“ sFrank Tropper, Ph.D., Sr. Director-— Global:
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A Pioneer and Leader in Open Innovation Services

NineSigma corporate highlights

NINESIGMAS

NineSigma

A pioneer in Ol since 2000, NineSigma has
established one of the largest and most
diverse ‘Global Open Innovation Networks’

pppp

-
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Global Presence: US, Europe, Asia
o7 ° Largest Network: 2 million+
« >5,000 Ol Projects

« Broad Technical Expertise

@ « Experience in nearly all domains
N

Copyright 2018, NineSigma



N INESIGMAS

Services
FINDING SOLUTIONS & IDEAS CREATING IMPACT
TECHNOLOGY INNOVATION INTERNAL IDEATION INNOVATIO
SEARCH GALLERY PLATFORM CONTEST

hln35|ght5 oy, e o e

E\v"\\/ L
REQUESTS

" ,.4’

POSTED

ENHANCING CAPABILITIES & INSIGHTS WORLD CHANGING

TARGETED PARTNER EXPERT ADVISORY TECHNOLOGY (e]37:\,']»)
SEARCH SERVICE LANDSCAPING CHALLENGE

Copyright 2018, NineSigma 3



NINESIGMA IS A LEADER IN MANAGING NINES 1GMALY
COMPLEX PRIZE BASED Ol CHALLENGES

Our Clients’ prize-based challenges include:

/ \
: \ w GE GHG 3 ”
L4 H ecomagination Essential Molecules
CONSIDER CORN Innovation Challenge
& HALLENGE .

' CHALLENGE: =

- INNOVATIVE CARBON USES

Challenge

HEAD HEALTH

lhr 115’

ITURE

CHALLENGE

CHALLENGE Il

See these and other NineSigma managed prize-based technical challenges at
www.ninesights.ninesigma.com/contests and www.ninesights.ninesigma.com/gc

Copyright 2014, NineSigma 4



https://ninesights.ninesigma.com/web/head-health/
https://ninesights.ninesigma.com/web/ecomaginationinnovation/
https://ninesights.ninesigma.com/web/basf-contest/home
https://ninesights.ninesigma.com/web/ccemc-gc/
http://www.ninesights.ninesigma.com/contests
http://www.ninesights.ninesigma.com/gc
https://ninesights.ninesigma.com/web/nasa-hub
https://ninesights.ninesigma.com/web/essential-molecules-challenge/
https://ninesights.ninesigma.com/web/NIKE

open
Calling designers, entrepreneurs, academics and Designing
scientists to rethink the plastics system and eliminate .
plastics packaging waste CII‘CL-I|aI‘
Solutions
Challenge

NINES IGMA=

Accelerating the Innovation Cycle

CIRCULAR MATERIALS CHALLENGE

How might we make all plastic
packaging recyclable?

ELLEN MACARTHUR ‘ we) INTERNATIONALI 7 Eric & Wendy Schmidt Fund for
FOUNDATION ==/ SUSTAINABILITY UNIT STRATEGIC INNOVATION



We need everyone to work

together to bring these
ideas to life

PHILANTHROPIC FUNDERS
e = OAK &
MAVA E0STE00E | WY FOUNDATION gef
CORE PARTNERS
- 2 o Y
c amcor e (C8Eeds Cempany f‘ J DANONE W%
e LOREAL o PEPSICO éf' *g
NOVAMONT

Unillover

@ veoua



Challenge Focus:
Recycling multi-material

laminate packaging films

The solutions could be a completely new material, a new
formulation or variant of existing materials, or existing materials
used in a new way to create a recyclable mono-material or a fully
bio-based, compostable mono- or multi-material with the
potential to:

* provide barrier properties suitable for packaging liquid, moist or dry
products.

* be manufacturable for consumer products packaging (eg suitable
mechanical properties; safe to use in food applications).

* be collected, recycled or composted after use, as part of a feasible
collection and sorting route (either in widely used existing systems or a
system that could be developed and used widely)



NINESIGMAS

PROCESS AND OUTCOMES

Ellen MacArthur Foundation
‘Circular Materials Challenge’ Timeline

Feb 2018
18 May 2017 27 June 2017 20 Oct 2017 Jan 2018 — Dec 2018 Jan 2019
SUBMISSIONS LIVE SUBMISSION UPTOS PHASE 1 WINNERS ALL CONCEPTS
OPEN WEBINAR DEADLINE WINNERS WINNERS ENTER SHOWCASED
10:00-11:00  SPMEDT SELECTED  ANNOUNCED ACCELERATOR AT INVESTOR
\ TO ADVANCE EVENT
EDT /15:00 - THEIR CONCEPTS,
16:00 BST WITH MENTORING
FROM LEADING
ORGANISATIONS
Phase 1: ‘identify New Phase 2: ‘Accelerate New

Solutions’ Solutions’

© Copyright, NineSigma 8



NINESIGMAS

PROCESS AND OUTCOMES

Judging Panel - materials experts from leading companies in
the packaging, food, recycling and materials
manufacturing sectors

- 63 qualified responses from 23 countries
- Top 30 reviewed with 13 approaches proceeding to deeper due diligence

- The judging panel found it very difficult to select the winners given the
quality of the shortlisted proposals.

- Some panel members found solutions that they could
“use in their product packaging now”

© Copyright, NineSigma



NINESIGMAS

University of Pittsburgh Aronax Technologies Spain Full Cycle Bioplastics

Recyclable, flexible and durable packaging A recyclable, magnetic coating that replaces Packaging made from wood and plant waste,
created through nano-engineering. multi-layered packaging. whicb_: can be fed to bacteria and turned into new
Circular Materials Challenge winner Circular Materials Challenge winner pisstic again.

Circular Materials Challenge winner

Response quality was so good that
EMF decided to reward and mentor

an additional 6 organizations

VTT Technical Research Centre of Fraunhofer Institute for Silicate
Finland Research
m:gi::‘thaf |°.°|(3 and feels like plastic, but is An organic coating for plastic that makes fresh

food packaging compostable.



NINESIGMAS

KEYS TO SUCCESS

- TBD: Think big / Be bold / Do good

- Committed partners and stakeholders across the value chain
aligned to a common goal

- Properly define  a problem with a specific target
and semi-bounded solution criteria

- Provide an appealing opportunity to an engaged Solution
Provider community

- Look for more than ideas to try to run with yourself
— find partners with new expertise, insights, capabilities and
technologies to reward, work with, support to achieve
meaningful breakthroughs

© Copyright, NineSigma



INineSights [

A NineSigma Community
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) . A COLLABORATIVE ONLINE COMMUNITY
NineSi d NS THAT CONNECTS INNOVATORS OF ALL SIZES

™
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Collaborative Ipnovation

GC3 Innovators Round innati, OH

May 7-9, 2019 y ' ’ /

Han Bevinakatti, Principal Scientist, Global R&D Nouryon




Nouryon

Introduction to Nouryon

Formerly known as AkzoNobel Speeialty Chemicals

Nouryon Imagine Chemistry 2019 2



_ _ Nouryon
A global specialty chemicals leader

Formerly AkzoNobel Specialty Chemicals

About 10,000 ..
Operating in over

* Produce essential chemicals

« Top-tier performance in safety,
sustainability, and reliability

« Growth driven by collaborative innovation

* Accelerating growth through operational
excellence and strategic investments

employees

! 80 countries
worldwide

80% of our

€5.0 billion revenue comes
N O U ryo n revenue in 2017 from #1 or #2
positions

Nouryon Imagine Chemistry 2019 3



| _ _ Nouryon
Supplying essential chemistry

to markets worldwide

*Experts in highly Polymeﬁroduction
demanding and processing

chemistry

*  Supplying markets
with essential
chemicals for
manufacturing
everyday products

* Our products play
an essential role in
everyday life

Nouryon Imagine Chemistry 2019



Growth driven by innovation

A portfolio rich with innovative products

* Investing in RD&l to drive growth, create
safer and more sustainable products and
processes, and improve the way we work

* Opening up to the ideas and enthusiasm of
outsiders to achieve our full potential and
help build a more sustainable industry

« Working closely with customers and
partners to develop sustainable solutions

700
employees
in RD&l

More than
5,000
patents

Nouryon

€100 million
per year
invested
in RD&

Imagine
Chemistry
challenge
generated

over 500 ideas

Nouryon Imagine Chemistry 2019 5



Nouryon

Imagine Chemistry
Collaborative Innovation
Challenge

Nouryon Imagine Chemistry 2019 6



Imagine Chemistry
Solving real business challenges and making a bettey

BN

Collaborate as equals, by being transparent, listening and learning from each other

Startup solutions

Nouryon global capabilities
« Freshideas 9 ‘ Bring ideas from lab to production

* New perspectives

‘ Safety and operational exellence
« Passion and energy L BN - Global footprint

We seek to get mfectedxby start—up passmn In exchange offerlng
our eXperlence capablhtles and route-to-market”

Nouryon Imagine Chemistry 2019 7



A unique approaeh

Intensive collaboration for fotité to market

Collaborative

Unique approach approach
An year’s work in Not a beauty contest
3 days! By bringing but a joint

together all decision development. No IP One-stop shop
makers to decide on Business impact claims'in advance and & deep screening

the spot Focused on real-life shared IP Cover all aspects of
business challenges. business planin 1

Solutions can be event: 70+ experts,
brought to market decision makers and

partners

Nouryon Imagine Chemistry 2019 8




_ _ o Nouryon
Imagine Chemistry, now in its 39 year

Deventer 2017

Deventer 2019

\
rerry a
s

Sweden

The Netherlands

Nouryon Imagine Chemistry 2019
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018 Finals Gothenburg

20 Mentors
40 Finalists
70 Experts
140 Individual sessions

YV VYV

And many, many others
...a lot of networking

v Ideas into joint value case
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2018 award winners
Based/on 7criteria, including the value case

The AkzoNohel Chemicals

Startugmallengesy

;'vl.

' RY g GG sourcing
ai)vi1 grr(]jesr' V :‘f w | Agreements
; R ¢ AkzoNobel ¥ s Launching
' Researc
Development Chemu::;ll Agreotill Customer
Agreements puppor

S -~

Nouryon Imagine Chemistry 2019 11



Imagine Chemistiy#2019 — 394 Edition

The Challenge topics change every year
\’ pis

e
Sustainable
bio-based Label-free
surfactants chemistries

for everyone

N i

Uitz vee

usiness led challenge ar

for 2019 -
—"gr._. ‘“‘.‘o-o

g & ‘ \ 4 | ==
- s Sensing in Performance Sustainable :

: demanding boosting alternatives
chemical nano- to our current

environments particles technologies

Nouryon Imagine Chemistry 2019 12



The 2019 finalists are again a diverse group
from all over the world

Sustainable bio-based surfactants (in partnership with Unilever)

Nouryon

Sensing in demanding chemical environments

CarbExplore Research The Netherlands Arenal Process Control Solutions The Netherlands
Fraunhofer IGB Germany Fluence Analytics USA
Sironix Renewables USA Ingu Solutions Canada
The University of Sheffield + Entomics | GB

Pushing the frontiers of chemical innovation
Label-free chemistries ] i

Altum Technologies Finland
Intelligent Fluids Germany )

Cambridge Carbon Capture UK

lonomr Canada
Performance-boosting nanoparticles Kansas State University USA
RISE Sweden Beijing University China

Nouryon Imagine Chemistry 2019 13



Who can submit a solution?

Proof-of-principle to full product

4

v

Startups

You have a
proven concept
which could be

a solution for
aone of our
business
challenges.

il

Scaleup

=

Suppliers

You have a
solution working
n a different
market that
matches one of
our business
challenges

I

Universities

Nouryon

Research Center

You work at a
research
institute and you
have a proven
concept that is

ready for

valorization.

Nouryon Imagine Chemistry 2019 14



Three Editions of Imagine Chemistry Nouryon
Over 500 submissions with a truly global spread

America

27%/

Pacific

14%

Other
countries

Latin
America

7%

1%

Nouryon Imagine Chemistry 2019 15



Strong external partners
Outreach, content and win-win

GG‘B * } luxresearch

GREEMN CHEMISTRY &

COMMERCE COUNCIL I C ( ) S
enterprise

*-‘-'

- CAPITAL europe
@ High-Tech Grinderfonds

: @y
S Innovate UK
ES-S ‘ﬁ Knowledge Transfer Network
StartupDelta Unilewer

network

Business Support on Your Doorstep




Nouryon

Thank you!

Join us

D |maginechemistry.com

, @imagineChem

< |mag|nechem|stry@nouryon com




