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Y2K is remembered as a flop, but it was an infrastructure transition
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How can we transition to
transformative approaches
in manufacturing?

2 key questions

How do we bring the
sustainable transition to
every business?




INTRODUCTION

Aggressive policy is one route...
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INTRODUCTION

..but let’s put that aside for now

The Lux Policy Compass for Chemicals:
Decarbonization

Focus on business
models
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Agenda

1 | 3D printing and business model innovation
2 | Applying these lessons to sustainable manufacturing

3 | Outlook




3D PRINTING & INNOVATION

Why look at 3D printing (3DP)?

3DP Market Forecast
USD billions
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https://www.eos.info/en
https://formlabs.com/
https://www.lincolnelectric.com/en/

3DP & INNOVATION

Introducing the flexible manufacturing framework

@ @ Jll

Input and Output Timing Scale and Location
flexibility flexibility flexibility
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Oil and gas 3DP leverages timing flexibility ELECTRIC
| yp-

288

Lincoln Electric made headlines by printing eight large refinery
parts in 30 days in response to unexpected delays in Chevron's
supply chain.

Custom software and a dedicated support team enabled Lincoln
to turn around on the designs quickly, leveraging its unique
large-size 3DP capacity.
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Timing flexibility is crucial — especially in
cases where the ecosystem is a lot more G
valuable than the part itself.
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3S3DP & INNOVATION

Formlabs pushes distributed dental 3DP

Formlabs has rolled out low-cost 3DP to dental labs and offices,
producing a wide range of products on site.

While cost reduction made 3DP affordable, software, education,
and services allowed it to be deployed by nonexperts in new
use-cases.
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Supporting tech enabled adoption by

nonexperts — allowing Formlabs to target II é
scales and geographies that were II

previously out of reach.
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3DP adoption

Technology cost and
competitiveness was just
the first step

Supporting skills, business
models, and ecosystems
were crucial to enabling
adoption




Agenda

1 | 3D printing and business model innovation
2 | Applying these lessons to sustainable manufacturing

3 | Outlook
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How can we transition to
transformative approaches
2 key questions in manufacturing?

Let’s apply the flexible
attributes




FLEXIBLE APPROACHES

Geno builds a flexible supply chain with
Unilever via fermentation

Unilever and Geno announced a USD 120 million deal to develop
fermentation-derived surfactants for personal care applications.

The goal of the work is to provide an alternative to palm-oil-
based surfactants, which have come under increasing pressure
from sustainability groups.
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Introducing flexibility into the supply
chain — first on the inputs side and then
on the outputs side — is the explicit goal
of the collaboration.
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https://www.science.org/

FLEXIBLE APPROACHES

Pangaia pushes print on sustainable footwear

Pangaia recently launched a 3D-printed shoe with a range of
claimed sustainability benefits — from lower carbon footprint to
easier recyclability.

The shoes are printed on demand and are ready in just three
days thanks to 3DP, despite being customized to the size and
shape of the customer’s foot. This limits the need for up-front
Investment in a risky hew product.
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sustainability benefits, it's the timing
flexibility that makes this attractive from a
business standpoint.
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https://pangaia.com/

FLEXIBLE APPROACHES

On-site ammonia production could deliver
sustainability and resilience

FuelPositive has developed a fast-ramping system for small-
scale, modular ammonia production. Initial pilots will target 1
MW of energy consumption and 100 tonne/y of scale.

The company is targeting on-site production at farms, which use
the ammonia for fertilizer.
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FuelPositive will need to develop
supporting tools for farmers to make good
on its distributed production approach.
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https://fuelpositive.com/

Sustainability and
flexibility

New business models can
help transformative
approaches scale

Every emerging
sustainable technology
provides flexibility




Agenda

1 | 3D printing and business model innovation
2 | Applying these lessons to sustainable manufacturing

3 | Outlook
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OUTLOOK

Resilience and risk management are key
value propositions

Sustainability is a notoriously tricky thing to build a
business model on — even today, it can be tough to find a
buyer willing to pay a “green premium.”

Because sustainable technologies offer flexibility, they can
be used to insulate companies against risks — both
market risks and other types of risk (climate, geopolitical,
or regulatory).

This risk management factor will be crucial in helping
companies find a complete value proposition for
sustainable technologies.
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New business models need to improve
the existing business

Most sustainable technologies aren't better, in pure
economic terms, than their nonsustainable counterparts
— even at scale!

Adopting new business models is crucial to making these
technologies work — and to make the business work,
these new business models need to complement the old
business model.

There's a ton of ways to do this — adding resilience, giving
the old business more leverage in sourcing or pricing, or
targeting a new customer segment — but what's
Important is the combination of the old and new business
models.
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Key Takeaways

1 Government and big industry are increasingly in a position to address large-scale
sustainability challenges — but that’s only one piece of the puzzle.

2 Policy and R&D to make sustainable tech cost competitive is just the first step to adoption
in many cases.

Business model innovation — leveraging the flexibility of sustainable approaches — will
3 | be crucial to bring sustainability to companies and industries that don’t have the
resources to be proactive.
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Y2K TO 2 °C

Big business handled Y2K well, but small and midsize businesses didn’t
have the resources to be proactive
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Thank you

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

UPCOMING WEBINARS

JANUARY 18 FEBRUARY 8
Tech Innovation in 2024: Themes The Future of Aviation: Opportunities in
and Technologies to Monitor SAFs, Hydrogen, and Electric Aviation
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