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SUSTAINABILITY

Are New Materials Ready to Go
Mainstream?

A wave of high-profile failures has dampened the hype around
biofabricated materials and ingredients, making this year a critical one
for start-ups in the space to execute on scale-up plans.

Mexican start-up Polybion is among a number or start-ups seeking to bring biofabricated materials to market.
(Polybion via Instagram)

By SARAH KENT
16 January 2024

BoF PROFESSIONAL

KEY INSIGHTS

e Materials like mushroom-based leather alternatives and bio-engineered beauty ingredients
have attracted billions of dollars from brands and investors keen to tap into the promise of



high-tech and sustainable innovations.

¢ Buta challenging economic climate, combined with structural hurdles and a series of
strategic mis-steps has prompted an industry shake out just as many start-ups are reaching
commercial scale.

¢ The coming year will test whether buzzy innovators can deliver on scale-up plans and
successfully bring new products to market.

Ten years ago, Suzanne Lee gathered a nerdy group of synthetic biologists,
designers and artists in a sterile conference room in Microsoft’s New York
headquarters to discuss an audacious shared vision: a fashion industry transformed
by “biofabricated” materials like lab-grown leathers and new mushroom-based
fabrics.

They showed each other janky samples cultivated in Petri dishes and outlined
wildly optimistic plans to bring these lab experiments to market.

Breakthroughs in biotechnology, they argued, meant materials produced by living
cells and microorganisms like algae, bacteria and mycelium could one day displace
leather from polluting factory farms or fossil-fuel-based polyester. Over the next
few years, buzzy start-ups attracted billions of dollars from brands and venture
funds, eager to tap into anticipated consumer interest in sustainable products and
address increasing government scrutiny of fashion’s climate impact.

Yet a decade on, progress has been slow and precarious. Many companies have
pivoted away from the high-cost, high-tech challenges involved in developing cell-
cultivated leather. Other buzzy new materials have yet to make it into products or
beyond small capsule collections, even as production of some biofabricated
material has begun to reach scale. A series of high-profile failures over the last year
has further dampened the hype around the space.

But while the sector has been dealt a hefty reality check, once-nascent
technologies are finally beginning to reach maturity and scale, and toughening
sustainability regulations have drawn interest from the industry’s biggest players.
Last week, Lee’s consultancy Biofabricate hosted its latest summit in Paris
sponsored by French luxury giant Kering.

“Ten years ago people were promising ridiculous timelines for material innovation
and it burned a lot of relationships,” said Lee. “We’ve gone through waves of hype
and adjustment, but the opportunity is still there if you get it right.”



Here’s what to watch in the coming year.

The Reality Check Isn’t Over Yet

It’'s been a brutal year, as a broader pull-back in venture investing collided with a
series of specific mis-steps at new materials companies.

In July, Bolt Threads, a buzzy start-up whose mushroom-based leather alternative
attracted interest from companies including Stella McCartney, Adidas and Kering,
announced it was halting production of its fungi-forged fabric after struggling to
raise new funds. In August, biotech firm Amyris filed for bankruptcy, unable to
consistently leverage its bioengineered beauty ingredients into successful brands.

The market remains nervous, with new materials that are beginning to reach
industrial scale yet to show real market traction. The challenge for the year ahead is
whether start-ups can show they are effectively executing on scale-up plans.

“We are not out of the woods; we are definitely going to see more failures,” said Lee.
“But there’s more momentum than there’s ever been; EU regulation is driving quite
a lot. There’s such an impetus to find alternatives to petrochemicals.”

There are signs big companies are continuing to invest and remain interested as
innovations move from pilot projects to commercial scale. Last week, Kering
announced an investment in Sqim, an Italian biomaterials start-up that’s
developed a mushroom-derived leather alternative. “A few years ago, I was not a
believer that mushrooms could make it,” the French luxury group’s sustainability
programme director, Géraldine Vallejo, admitted. But she came around after seeing
the results of a collaboration between Balenciaga and Sqim in 2022.

Elsewhere, Kering rival LVMH backed a “sustainable market” of material
innovations hosted by Stella McCartney at the UN’s COP climate summit in
December.

“Just a couple of years ago, I was really worried that a lot of these innovative new
materials start-ups wouldn’t make it to a stage where they could start to provide a
commercially viable product that could be scaled up,” Nicolaj Reffstrupp, co-
founder of Danish fashion brand Ganni and investment fund Look Up Ventures,
told the Biofabricate summit. “| Now| we’re starting to see that... that’s definitely a
huge change.”

Scale Is Vital, But It’s Just Step One



In November, biomaterial business MycoWorks harvested the first sheets of
material from its new commercial-scale plant in South Carolina, USA. It’s a major
milestone for the company, whose mycelium-based leather alternative attracted
interest from brands including Hermes while still in pilot phase.

Other innovations have also moved to commercial scale. Spiber, a Japanese
company that recreates materials like silk, wool and cashmere using genetically
engineered microbes to “brew” protein polymers opened its first industrial scale
plantin 2022. Polybion, a Mexican company that grows a leather-like material by
feeding bacteria fruit waste, is targeting 1.1 million square feet of production once it
hits full capacity at its current facility.

“In 2023, this field matured from hype to reality,” said MycoWorks chief executive
officer Matt Scullin.

But moving from early commercial production to real market traction remains a
long-term project in an increasingly challenging and competitive sector. Though no
longer mere pilots, the volumes of new materials available to the market remain
minimal and manufacturers and brands will take time to understand whether and
how to work with new innovations.

The infrastructure to support this process must evolve alongside the materials
themselves, with new innovations requiring the industry to develop new ways of
working.

For instance Ganni, which committed to phasing out virgin leather by the end of
2023, set up a dedicated team to work with new materials. The company
consistently trials around 30 innovations at a time, providing feedback on
requirements to bring the material to market and a potential path to offtake
agreements. Meanwhile, the brand has baked achieving its climate commitments
into design decisions.

“We’re a fashion company but we run like a tech company,” said Reffstrup. “It was
somewhat baked into our DNA that we were comfortable navigating chaos and
failure and change.”

But most fashion brands have not historically engaged in research and
development, and connecting the work sustainability and venture teams do to
brands’ design and sourcing divisions is typically clunky.



“It’s very often not the tech that makes things go off the rails,” Marcus Remmers, a
partner at investment firm Novo Holdings, said during the Biofabricate summit.
“People underestimate the complexity of the value chain they have to fit into.”

‘It Starts With a Great Product’

A big challenge for new materials as they look to enter the market is that they must
compete with tried-and-tested products on price, performance and aesthetics,
while the scientific and sustainability credentials that may make them
groundbreaking technologies are unlikely to resonate with the average shopper.

“If you ask the general consumer, I don’t think they’re really excited about algae
and mushrooms,” said Kering’s Vallejo.

Brands that have broken through with new materials have done so because of their
performance, not because consumers were excited about their sustainability
credentials or the science behind them.

K18, a biotech-based haircare company acquired by Unilever in December,
initially gained traction with stylists because its hair masks really did seem to
restore damaged hair. They were less concerned with the science behind the results.

“It has to start with a great product,” co-founder and CEO Suveen Sahib told the
Biofabricate summit.

Increasingly, start-ups are looking to present the materials they’re developing as
something new, rather than a replacement or alternative to existing products. That
can help avoid friction with existing supply chains, unflattering comparisons with
established products and confusion with the alternatives that already exist —
frequently mostly made of plastic.

“If you're looking for a leather that isn’t leather, you'll be looking forever,” said
Mycoworks’ CEO Matt Scullin. “Whether new materials get adopted or not, a new
material will not take off unless it can stand alone with its own unique qualities.”

Disclosure: Sarah Kent attended the Biofabricate summit as a guest moderator.

FURTHER READING

—  What’s Blocking the Rise of More Sustainable Materials?



Weaker-than-expected demand for Swedish textile recycler Renewcell’s first commercial
volumes of recycled cellulose pulp has sent the company’s stock price plummeting and
highlighted broader hurdles challenging efforts to lessen fashion’s environmental
footprint.

—>  Why the Business of Beauty Ingredients Is So Hard to Crack

Calls for more sustainable alternatives have created opportunities for makers, but the
capital-intensive, often lengthy process of bringing new materials to market represents a

huge challenge — especially when consumer-facing brand ambitions are involved.

—>  Will Fashion’s Next Generation of Materials Be Brewed Like Beer?

Japanese sportswear group Goldwin and biotech start-up Spiber are set to test the market
for lab-grown materials with collections for brands including North Face and Woolrich
this fall.
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More from Sustainability

How fashion can do better for people and the planet.

The Desperate Plight of Many Leicester
Garment Workers

Unpaid wages, unexplained dismissals, and punishing working hours are
among the catalogue of exploitative practices in UK’s garment sector, according to new
industry report.

Luxury Brands Lag on Efforts to Reduce Forced
Labour



Despite strides made to eliminate the use of forced labour in fashion’s
supply chain, companies’ commitments straggle due to a lack of transparency, according to a

new industry report.

Rachel Arthur: How the UN Wants Brands to
Sell Sustainability

Rachel Arthur, the sustainable fashion advocacy lead at the UN
Environment Programme, breaks down for The State of Fashion 2024 why marketers should

have a bigger role in efforts to improve the way the industry operates.

Is This the Year New York Regulates Fashion?

Two landmark bills taking aim at the industry’s environmental and social
impact — the New York Fashion Act and the Fashion Workers Act — are
back on the US state’s legislative agenda.
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