Building the Biobased Future of
the Chemicals Industry

Kristin Marshall ‘ Varsha Sethuraman
4 2 Associate Research Director Research Associate

o The
)I_LIX ‘ Deciding

eeeeeeee FaCtOF © Lux Research, Inc. All rights reserved. | Lux Proprietary and Confidentia




Due to raw material
extraction, long supply
chains and energy-
intensive production, the
fashion industry is
responsible for 2% to 8% of
global carbon emissions.

United Nations
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BRANDS PRESSURING SUPPLIERS

patagonia () lululemon
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LULULEMON AND
GENO
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BIOBASED CHEMICALS

World’s biggest spandex maker is going
biobased
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COULD THE FUTURE OF THE CHEMICALS
INDUSTRY BE BIOBASED?
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Path
Forward
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FOSSIL BASED LARGE SCALE UNINSPIRED
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RENEWABLE LARGE SCALE UNINSPIRED
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RIGHT SIZED UNINSPIRED

RENEWABLE
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RENEWABLE RIGHT SIZED INSPIRED
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Research

Biomanufacturing has unlocked a
new future for the chemicals
industry.
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Biomanufacturing has yet to unlock
a hew future for the chemicals
industry.
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SCALE VALLEY OF DEATH
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BIOBASED AS A BUSINESS

Value

Despite
moving
Z zymergen ) through the
\éennovfa & valley, the risk
(N I bioamber- of failure is still
\'verdezyne nonzero.

Green#Biologics
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BUT WHY?
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IMPATIENT
INVESTORS

WEAK POLICY
INCENTIVES

LOW CRUDE OIL

PRICES
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LEARNINGS
FROM THE
PAST

Some of the biobased developers
Lux has interviewed

GINKGO

BIOWORKS = zymergen

NOVAMONT
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geno.

O Green
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bioamber-

Global "’verdezyne
Bioenergies
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KEY LESSONS FROM THE PAST

O1 | Finding near-term opportunities.
02 | Application development for novel products.
03 | Focus on feedstock inputs.

04 | Large players (or large player intervention) needed.
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COSMETICS FOR
BIO-ISOBUTENE Global

energies

Global Bioenergies first targeted
fuels, but now focuses on bio-
iIsododecane for the cosmetics

Industry, generating near-term
revenue.
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PHAS FOR
MICROFIBERS

Mango Materials produces
polyhydroxybutyrate using
methane as a carbon source,
initially targeting fibers to replace
polyester fibers.
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BluCon Biotech uses ag waste
feedstock to improve carbon and
environmental footprints and
lower costs.
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KEY LESSONS FROM THE PAST
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A LICENSING
APPROACH

Genomatica has licensed its BDO
technology to Qore to build a
65,000-tonne/y production plant.
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SCALE VALLEY OF DEATH
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GENERATING IDEAS

Access to
Universities &
Industry
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DEVELOPMENT & SCALE-UP

Access to R&D
Universities & Facilities &
Industry Partners

Piloting
Resources
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CONTINUED GROWTH

~.

Access to R&D
Universities & Facilities &
Industry Partners

Biomass
Availability

Piloting

Skilled Labor
Resources
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Access to
Universities &
Industry

\
R&D

Facilities &
Partners

a

FAILURES COULD BE AVOIDED EARLY

Biomass
Availability

Piloting
Resources

Skilled Labor
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STRONG POLICY
INCENTIVES

RENEWABLE

CARBON
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KEY TAKEAWAYS

Biomanufacturing can
unlock new possibilities
for how chemicals are
produced.

New production routes
and materials align with
the energy transition and
emerging policies on
emissions, waste, and
materials of concern.

p

Companies need to be
strategic about near-
and long-term
opportunities.

Success has been limited
as biobased alone is not
enough of a value
proposition to drive
adoption.

3

Corporations should
engage startups early to
support better decision
making.

Startups with good ideas
or technologies can fail
because of the wrong go-
to-market strategy or a
lack of resources to scale.
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Thank you

A link of the webinar recording will be emailed within 24-48 hours.

UPCOMING WEBINARS
JUNE 6

Cutting Costs for Cutting Carbon: Low-
Cost Pathways for Direct Air Capture

JUNE 27

How to Implement Al in yvour CPG Innovation

Workflow to Maximize OQutcomes
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Our mission is to advise leaders about commercially viable
science and technology to enable sustainable innovation. We
deliver research and advisory services to inspire, illuminate, and
ignite innovative thinking that reshapes and grows businesses.
Using quality data derived from primary research, fact-based
analysis, and opinions that challenge traditional thinking, our
experts focus on finding truly disruptive innovations that are
also realistic and make good business sense.
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http://www.luxresearchinc.com/blog/ www.luxresearchinc.com
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LISTEN EMAIL

Innovation Matters Podcast - Spotify

guestions@luxresearchinc.com

The “Lux Take" is trusted by innovation leaders around the
world, many of whom seek our advice directly before placing a
bet on a startup or partner — our clients rely on Lux insights to
Mmake decisions that generate fantastic business outcomes. We
pride ourselves on taking a rigorous, scientific approach to
avoid the hype and generate unique perspectives and insights
that innovation leaders can't live without.
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