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The contents of the newsletter are fully protected
by copyright and nothing may be reprinted
without permission.

All information and contents contained in

this newsletter are provided for reference only
and shall not be relied on as the basis for any
decision making. The Mills and The Mills Fabrica
make no representation or warranty, express
or implied, as to the accuracy, completeness,
reliability or timeliness of the information and
contents contained in this newsletter. If you
have any doubt about any of the contents of
this newsletter, you should obtain independent
professional advice.

In case of discrepancies between the English
version and the Chinese version in respect of all
or any part of this newsletter, the English version
shall prevail.
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EDITOR’S NOTE

This Denim Edition is themed around denim

as a forever young and classic garment. From the
first pair of jeans that was born over one century
ago, denim has been and remains a historical and
cultural symbol. But at the same time, the growth
of cotton, the dyeing process of denim, and the
production of denim garments, all have contributed
to significant damage to the environment and

all living things on earth. Some textile and garment
companies have initiated different projects

hoping to tackle environmental pollution and

the over-production of denim, to promote a

more sustainable denim industry.

Denim is never just another type of fabric.
Fabrica.Weave has invited the founder of Fashionary,
Penter Yip, to share with us the reasons why denim
garments remain the most popular items in fashion
and pop culture, and how Hong Kong has developed
a unique relationship with the industry.

Well-established companies and startups attempt
to tackle environmental threats across the different
stages of denim and jeans production. Circularity
in design can be facilitated through innovative
methods like made-to-order jeans that reduce the
chance of producing ill-fitted jeans, or classic jeans
that are upcycled into contemporary cuttings. Kay
Wong from Fashion Clinic shares how they

have turned Calvin Klein jeans inventory into a
Hong Kong exclusive capsule collection.

There are also innovations in sustainable fiber,
textiles and dyeing, such as an alternative to the
traditional dyeing process that reduces water
pollution, replacing toxic dyeing chemicals with
microorganisms, heat-dissolvable materials that
facilitate the garment dismantling process, etc.
Dennis Hui and Michael Kininmonth from TENCEL™
Denim Team of Lenzing Group share their new
indigo dyeing technologies that can greatly reduce
the ecological footprints of denim products.

This issue of Fabrica Weave also talks to David
Tring, the Denim Head of The Magic of Denim
Consultancy, on the sustainability and the future
of denim education in Hong Kong and Asia and
the new initiative co-presented with The Mills
Fabrica, and Advance Denim.

This edition is celebrating the 5" anniversary of

The Mills & Fabrica, which also pays special tribute
to the heritage and history of the Nan Fung Group.
Starting from the 1950s, Nan Fung Textiles had

been one of the keen cotton mills in Hong Kong
that ventured into denim production during the
1980s and embraced the global denim culture.

The Mills Fabrica will carry on to serve as a platform
to accelerate techstyle innovations for sustainability
and social impact.

RELOEFENEHOF R ERTELIE - £—
BAFHEREESBEE—AF  BRATEBEZEFAK
MESE R XEER - BEILFRE - ARBERIE R
T NEREZBRTFROBEMHERERE
MERNEE  OF—BEWARK - AR R TP
DR R RARGHBNETERIE - HEHAR
B KB ITDER B FITEN SRR BELEER
B HFAESESAHEENFHFIE -

G HFmEERTRE —EMAE o Fabrica.Weave # 15
Fashionary &l## A Penter Yip # # 4 f Ak &f & ] =2 B
MARITXEFNREER  URESBNBREER -

BERRDMEITCESRIATE AR ERIEEIEFFM
B 3R 8 & (] B B )5 2R e 8 e BIan S| A fEER R A
WS RBERDEEBENS FHNFFE 2
AFH R B E e 7 IR & FOF S 41 48 s B K B
# o Fashion Clinic 8 Kay Wong 7% = 7 21l i§ & [
Calvin Klein - {F ¥ 8 £ K 2 ¥R E 5 °

BINMBERNDVEIFOAFELE  HERANELS
o Pl EFARRECERFEREKSTE - L&
PEERRESLEERR  BASHE R RN R
YIS BRBEEXSA™ 4T XTI E Dennis Hui
#1 Michael Kininmonth 7" = 7 B B 2 3 % K 1
ENEZFEELEHIM - KBREFFERNERE
T e

7K Hi Fabrica.Weave 7R 535 7 The Magic of Denim
Consultancy & ¥ &f 9 & 2 A David Tring, # # &
BMEMNOAHEFFRE UREFBEETR

Advance Denim HE[FIRZE -

HEBLSYBEELETLEAF  AEERHAEE
SENAERELHH -  EEHMNA TFRKL
TANKBBEEENHERZ — YR\ +FRF
FXAERITERZE - HEHARABOFTFD o 3
4B A AGERUR VA RS - B A S MEN &
R

Image Courtesy: picture via Canva.com

INTRODUCTION

Popular among cultures and across decades, denim
is arguably the most famous fabric on the planet.
Jeans — regular or relaxed, tight or loose fit, baggy
or boot cut, remain the most popular fashion item
dominating people’s closets across continents.

The whole journey of producing each pair of jeans,
however, has raised concerns in terms of the
pollution and harm caused to the planet and the
workers involved at different stages of production.

Each process, from the growing of cotton, which
is highly water intensive, to the highly polluting
indigo dyeing process, and the over-production
of garments have led local and overseas startups
to actively contribute to making denim and more
sustainable fabrics that cause less harm to the
environment.
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INTRODUCTION

PRODUCTION PROCESS OF A PAIR OF JEANS
AND ITS ENVIRONMENTAL IMPACTS

»

GROW COTTON
wiEEE

Among all agricultural
commodities, cotton
uses the most water
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GIVE THE DENIM
FABRIC A "WORN"
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LITRES OF
WATER
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HARVEST COTTON &

WEAVE IT INTO THE

THE DENIM FABRIC AND
JEANS MARKET TRENDS

Over 3.5 billion pairs of jeans
are produced worldwide each year

2ERSFLERB 35 BIRTFE

(Muthu, Subramanian Senthilkannan, ed. Sustainability
in Denim. Woodhead Publishing, 2017)

Valued at USD 18.1 Billion

in 2021, the Global Denim
Fabric Market Size is projected
to grow to USD 29.4 Billion

in 2030, at a CAGR of 4.4%
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I N 2030 (Spherical Insights & Consulting, Oct 2022)

Asia-Pacific's denim fabric
market size accounted for
79.2% of the total denim
fabric market share in 2020

TEXTURE
S FHEEREIE

FABRIC TO ENTER
THE DYEING PROCESS
TR - IRMRHH
EEARBBE

Water pollution:
dyes that release
harmful chemicals
to the environment
and workers
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(Allied Market Research, 2021)

Products containing organic cotton components have seen a 17%
year-over-year (YoY) growth, with organic cotton using 91% less
water to grow than conventional cotton, which also avoids the use
of chemicals and pesticides. Recycled cotton has also seen 125%
YoY growth, and the next challenge would be how we could further
recycle after blending with other fibers to improve its quality
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(Edited, 2022)
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* World Health Organisation has confirmed that the aggressive
process of sandblasting leads to incurable diseases like lung
fibrosis, emphysema and silicosis among factory workers
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92 million tons of textile waste are being
thrown away annually. Blended textiles, such
as polycotton, are traditionally difficult to
separate and thus, impossible to recycle

BEWRENERERMHASEI 2008 QM
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(Preferred Fiber & Materials Market Report 2021. Textile
Exchange, 2021. Chen, Xuandong, et al. “Circular Economy
and sustainability of the clothing and textile Industry.”
Materials Circular Economy 3 (2021):1-9.)

92,000,000

TONS OF TEXTILE WASTE PER YEAR

With 80 billion new pieces of
clothing made every year and
less than 1% of the global fiber
market made from pre and
post-consumer recycled textiles

M58 FEE 800 BHNKAR -
AERHE ABHE AR
RGBS IREDZ—

Waterless denim is the new
global trend. The number of
waterless denim concepts in
the U.S. and U.K. leapt 32%
year-over-year (YoY)

BIKEFIREZ A A E IR
1B o 55 B 12 B 4 K A1 R
KR n EBIZF R 32%

(Sourcing Journal, 2022)

4  180%

DENIM SKIRTS
AND TOPS

Drawing on the revival of

the Y2K trend, the share of
denim skirts and tops grows to
80% YoY, and denim shirts are
taking share from shorts with a
growth of 20% YoY, as catwalks
of multiple brands have
confirmed that denim miniskirt
is a key item of this trend
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(WGSN, 2022 Fall)

In comparison with pre-pandemic, there is a larger diversity of
preferences for people in selecting the style of their jeans. The US
market saw baggy/loose cut as the most worn style, while boyfriend
fit was most popular in the UK market, and relaxed style was
preferable in the China market

HEEBEARRTAAL  RBRHEFHFEFRANRESETR - BT S &
MOINKARRY / ARUE - ZETHRRT [BHRRFTFE] - $E
35 8 {m i AR

(Cotton Incorporated, 2022)
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DENIM CULTURE

AND

COMMUNITY

When we talk about denim, we are talking about more
than simply a type of fabric. Denim is a culture and has
embodied a profound spirit that many see it as a symbol
of freedom. Thousands and thousands of denim products
are designed and produced every day, and choices are
innumerable. But through the act of choosing a pair of
jeans, a denim shirt, or a jacket, one’s personal style and
expression can be clearly demonstrated.

FHHRERBPARAZ BN - FHE—EXX BRERAW
ANEH FEZARZREHNRA HRABXRANLEE
BT EEBNFFRESG  BESTBH  45F8  SFHRLH
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“IT WAS NOT UNTIL MARILYN MONROE

PUT ON A PAIR OF JEANS IN RIVER

OF NO RETURN, A FILM IN 1952, THAT
WOMEN’S PANTS WOULD BEGIN TO

BE A PART OF MAINSTREAM FASHION.”

[IFRESREI1952FMER
(KIIRE)PF L4 FHE X
HHFHEAFARTRIT > RBER
FFRA—i5 -

Denim has always been closely related to

youth culture across generations. From cowboy
scenes in Western films made in the 1940s to the
overwhelmingly popular Levi’s jeans on Hollywood
bad boy figures like James Dean and Marlon
Brando in the 1950s, jeans became a fashion
symbol of rebellion and was even temporarily
banned from some American public schools.
However, they returned in full force and were
completely normalized by the 70s with the hippie
movement, punk, and hip-hop culture. Denim has
always been and continues to be a part of the
youth and popular culture.

Jeans were also agents that transcended

gender and race. Before there were jeans, long
skirts and dresses were the norm in women's
clothing in Western society. In the late nineteenth
century, women could only borrow from their
husbands or brothers for the practicality and
durability of the fabrics with copper rivets to

hold them together. They would adopt these jeans
to ride horses, work on farms and other physically
demanding activities.

Though the first pair of jeans tailored for females,
“Lady Levi's”, was created in 1934, it was not until
Marilyn Monroe put on a pair of jeans in River of
No Return, a film in 1952, that women'’s pants
would begin to be a part of mainstream fashion.

Blue jeans also served as a political symbol during
the demand for voting rights for the African
American community in the US in the 1960s.
Denim jeans, as observed by fashion writer Zoey
Washington, were used as an equalizer to bridge
the different genders and “an identifier between
social classes”. Activists put on jeans and overalls
to highlight black poverty and racial caste were
among the problems that were worth addressing.
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HONG KONG AS A SPECIAL HUB
OF DENIM CULTURE

Denim has a unique presence across
cultures and time and its ever-evolving
character makes it easy to be adapted
by individuals according to one’s

needs and tastes. In 2022, Fashionary
published a book on denim, The Denim
Manual, which covers the history,
fabric, design, washing and care.

The founder of Fashionary, Penter Yip,
described Hong Kong as a special hub
for denim culture in terms of its history
and popularity.

SR EFBXLERRERHH ALK
o ERER/EMEESSE AR N
BEBEAZEIRKRKINBEHRK - &
2022 £ » Fashionary % 17 7 {The Denim
Manual) » E4FHBHESL » XK - R
it KRR ER—F o Fashionary gl i
A Penter Yip EREBER L RMITNI
FH #RFFXENBRHRER -

THE

DENIM

MANUAL

oV iy

D ervims Snclusal

-
I
m
=}
m
£
2
2
>
2
3
3
P

Hong Kong was an important center of denim
production in the 1980s, factories in the region
produced millions of jeans worldwide. With the
significant advantage in the garment production
industry, products at a more affordable price were
offered to the market, and such edge was further
enhanced by the most talented and skilled technicians
and workers. The high pace production line and its
promising product quality were difficult for other
countries to match up with at that time. “This
period of rapid growth and success in the denim
manufacturing industry not only solidified the city’s
reputation in the global market but also laid a solid
foundation for its vibrant and diverse denim culture
that exists even today.” As mainland China was one
of the largest denim exporting markets, Hong Kong
has taken advantage of such location to offer more
affordable choices of denim products for everyday use.

Denim is flexible in terms of personal interpretation,
which can simultaneously be utilitarian and stylish.
“Denim has become a timeless staple in fashion and
popular culture worldwide. Its versatility, durability,
and comfort make it an attractive choice for
everyday wear, from casual street-style looks to chic
eveningwear. Denim is widely accepted and embraced
by different ethnicities, age groups, and social classes,
giving it lasting power in the fashion world.”

The committed Hong Kong denim community has
curated an interesting and varied cultural scene of its
own. Some are vintage denim collectors who like the
history and stories that come with each item and
would spend lots of effort in hunting for rare pieces.
Joined by Penter are Japanese jeans lovers who are
drawn to the beauty of details, craftsmanship and
garments, which the Japanese see as an art form

to create unique and stylish designs that reflect the
culture and values of their nation. There are also raw
jeans lovers in town who enjoy breaking in their pairs
of unwashed or treated jeans and the immergence
of unique fading and wearing patterns over time,
with every mark having a story to tell.
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The “take-make-waste’” model — take from the Earth,
make a product out of it, and waste it — has been followed
by the fashion industry for a very long time. If quality goods
eventually end up in landfills, it is not just the products

are wasted, but the planet will also soon reach a saturation
point. At this time, the idea of sustainability emerged, and
the circular economy model was seen as a possible solution.
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CIRCULAR ECONOMY

IN PRACTICE

According to the United States Environmental
Protection Agency, a circular economy “keeps
materials, products, and services in circulation
for as long as possible”, where industrial processes
and economic activities are regenerative through
design, which would allow resources to maintain
their highest value for as long as possible. For

the fashion industry, there is a famous saying
that sustainability can be solved if right decisions
are made at the design stage, so circularity

really starts with the design. If products are not
designed to be reused or turned into something
new when they reach the end of their lifecycle, it
will not be circular no matter how much you want
it to be.

Design is all about solving problems, and when the
problem now is to extend the product’s lifecycle,

to make consumers want to keep liking and wearing
the product, it really begins with the education of
the next generation of designers. Starting from the
initial idea of designing products that can sustain
popularity over time, young designers will also have
to think about what makes a new brand stand out
in a market that encourages less consumption.

On top of training the next generation of designers,
how future supply chains are built will also be
crucial in encouraging the circularity of the industry.
From sourcing and collecting garments from
trustworthy factories, to the product development
and management of the scale of the collections,
the whole idea is to reduce the need to produce
more products than consumers require. It is really

in the hands of the customers to close the loop of
the chain.
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“IF PRODUCTS ARE NOT DESIGNED

TO BE REUSED OR TURNED INTO
SOMETHING NEW WHEN THEY REACH
THE END OF THEIR LIFECYCLE,

IT WILL NOT BE CIRCULAR NO MATTER
HOW MUCH YOU WANT IT TO BE.”
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TENCEL™ MODAL WITH INDIGO
COLOR TECHNOLOGY FOR SUSTAINABILITY

AN INTERVIEW WITH DENNIS HUI AND MICHAEL KININMONTH
FROM TENCEL™ DENIM TEAM OF LENZING GROUP

Dennis Hui and Michael Kininmonth from TENCEL™
Denim Team of Lenzing Group shared their insights on
the environmental impact of the denim manufacturing
process, and how some of their latest innovations help
to reduce water pollution from indigo dyeing.

Lenzing Group believe that modern environmental
management should aim to prevent further pollution
and should take the “end of pipe” effluent treatment
approach, this means reducing chemicals and water
used in the growing of indigo plants can prevent leaks
into water streams.

To tackle these inherent limitations faced by the
denim industry, Lenzing has responded with its
latest innovation, the TENCEL™ Modal fiber with
Indigo Color Technology, which saves up to 99% of
water and electricity, 80% of chemicals and 100%

of heat energy, significantly reducing the ecological
footprint of denim products. “By adding the indigo
pigment during the fiber production stage, the whole
indigo dyeing process is eliminated at the warp
stage, thus achieving significant savings of water,
energy, chemicals, effluent and process time versus
conventional indigo dyed products.”

The team believes it needs to take a holistic approach
to implement sustainability, as it is “a collaboration
from field to fiber to finished garment and into the
phase of consumer-use”. Besides efforts from the
industry, governments and consumers both have
critical roles to play, e.g. creating legislation in

which “companies are accountable and driven to
take action against poor labor and environmental
practices”, and allowing consumers to be exposed to
reliable information to make ethical purchases.
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TRIARCHY:

RESPONSIBLY-MADE FABRICS
AND SUSTAINABLE
LAUNDRY TECHNOLOGY

2
- Image Courtesy:l'_l"-"

‘
Triarc

FOUNDED 2011
HEADQUARTERS California, USA
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[E1%%
TRIARCHY.COM

Humans have used cotton to make clothes for
thousands of years. Unfortunately, modern industrial
cotton farming uses many pesticides and other
harmful chemicals, and chemical residue often
remains in the textiles used to make clothing

and jeans. Triarchy's jeans and denim jackets

are produced with responsibly-made fabrics and
washed with the most advanced sustainable

laundry technology available. The company’s denim
line is made with a mix of organic cotton and
TENCEL™, a natural fibre derived from breaking down
trees into pulp and spinning the pulp fibre into a soft,
durable textile.

Organic cotton eliminates the use of pesticides
and fertilizers, making the fabrics cleaner for the
wearer’s skin, while also reducing contamination of
groundwater. It has been found that the impact of
water pollution in the production of organic cotton
is 98% lower than that of conventional cotton.
Unfortunately, today’s organic cotton production
only comprises 0.7% of the total global cotton
cultivation. If there is greater demand from
consumers and manufacturers, wider production
and use of organic cotton could be encouraged.

Conventional stretch denim is usually made with
some percentage of plastic woven into the

fabric for elasticity. This makes stretch denim
non-biodegradable and a contributor to microplastics
flooding our oceans. Triarchy’s new “plastic-free
skinny jean” is made from natural rubber instead
of plastic. It uses a bio stretch fabric made of 96%
organic cotton and 4% natural rubber, created
from organic cotton yarns wrapped around a
natural rubber core, making the label’s stretch
denim entirely free from plastics and microplastics,
and completely biodegradable.

Triarchy also has a denim line made from 100%
cotton vintage denim. The fabric is sanitized in ozone
machines before being made into entirely new pairs
of jeans and denim jackets. In this way, thousands

of pairs of jeans that would have otherwise gone to
landfills are repurposed.
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HUUE:

USING BIOTECHNOLOGY
TO CREATE
SUSTAINABLE DYES

Image Courtesy: HUUE
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The dirtiest and most wasteful part of denim
production, the dyeing process causes about
200,000 tons of mainly petrochemical-based dyes
(worth 1 billion USD) to be lost annually due to
inefficiencies. San Francisco-based startup

Huue hopes to rectify this problem with pioneering
biotechnology that has produced dyes that do not
rely on fossil fuels. The company has started with
indigo, creating a biosynthetic indigo dye that is
five times less toxic when compared with chemical
dyes, ensuring that its product is easy for denim
makers to implement by making it cost-effective,
resource-efficient, and sustainable.

Instead of using toxic chemicals as raw materials,
Huue has turned to sugar. Leveraging co-founder

Dr Tammy Hsu's UC Berkeley bioengineering research
background, the company has come up with
proprietary bioengineering to program microbes

to secrete certain colours, thereby enzymatically
producing bio-dye.

Supported by leading investors and institutions such
as IndieBio, Fashion for Good, Jennifer Doudna, and
Melinda Gates' Pivotal Ventures, as well as HSBC Asset
Management'’s Climate Tech VC, Huue has secured
sufficient financing that will be used to accelerate
the commercial scale-up of the company’s
sustainable indigo dye for fashion industry partners.
In the long run, its bio-dyes can even be applied to
the food and cosmetics industries.
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JEANOLOGIA:
ALTERNATIVE GARMENT
DYEING MACHINES THAT
REDUCE WATER POLLUTION
AND CHEMICALS

000 ColorBox; PATENTED

»

Jeanolooa;

THE SCIENCE OF FINISHING

FOUNDED 1994
HEADQUARTERS Valencia, Spain
PP F ZEmade
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JEANOLOGIA.COM
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Spanish company Jeanologia specializes in

the science of finishing. With a mission to create
"an ethical, sustainable, and eco-efficient textile
industry through disruptive technology and their
know-how”, they are committed to eradicating
one of the most polluting practices in the industry,
the traditional garment dyeing process.

Jeanologia has developed the ColorBox, a series of
garment dyeing machines which serve as an efficient
and sustainable alternative. The machinery that
covers all types of production, from development
centers and small productions to large-scale
productions and retail, reduces not only the pollution
load of wastewater but also the resources for the
dyeing process, which can reduce the water and
chemicals required by up to 60%.

The technology behind Colorbox is to combine a
low liquor ratio (1:2-1:4) process with nanobubbles
that use air instead of water for some of the steps
to reduce required resources. To avoid reprocessing,
the use of automated digital solutions ensures that
the dyeing process is “right at the first time”.

This also is a way to tackle the excessive use of
resources in traditional garment dyeing.

Jeanologia has been joining forces with brands and
suppliers as a technology partner to offer their know-
how, hoping to lead the change in the production
model to offer alternatives to facilitate faster and
more controlled and sustainable textile production.
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UNSPUN:
MADE-TO-ORDER JEANS TO
REDUCE OVERPRODUCTION
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Unspun’s mission is to make the design,
manufacturing, and consumption of fashion
intentional. It aims to scale back the clothing
industry’s predilection for overconsumption and
overproduction. The industry always tempts
consumers to buy more by offering new styles and
designs at shorter and shorter intervals.

The clothing industry as it stands today is massively
wasteful and unintentional about product life cycles
and resource use. It churns out 100 billion pieces

of clothing annually and sends 60% of that to
landfills within a year. This is a significant waste of
resources and energy: the production of 1kg of fabric
generates 23kg of greenhouse gasses, and garment
manufacturing accounts for 20% of global industrial
water pollution.

Rather than pumping out countless copies of
poor-quality garments and hoping people will
buy them, Unspun waits until the order comes in
before starting production. The company makes
one pair of jeans at a time, upon receiving a
customer’s order. The company uses a mobile app
to help each customer capture a 3D body scan of
themselves to craft tailor-made jeans for them.
Unlike off-the-rack jeans that usually have to be
altered for length, every pair of Unspun jeans fits
each customer perfectly.

Unspun jeans are manufactured using a fully
automated and zero-waste manufacturing process
that avoids the use of harmful chemicals as well as
treating and recycling 100% of the water used in

the production process. The brand also prioritizes
sustainability by using 100% vegan fabrics, promising
that no animal products are used in their materials
sourcing, treatment processes, or production.

The company aims to reduce global carbon
emissions by 1% through this on-demand, localized,
and automated manufacturing process. At its
recently opened Hong Kong store, customers can
even bring in old jeans for repurposing, bringing the
manufacturing process full circle.

Unspun M) {75 AR M AR - HENEERY
A OREREITREBEREMEEBROER - 17
FHEBRBENEAA A HE IO RAMZRE A
B EEEBEREZMm o

SEHSANRETE  EEREGBRRNERERS
H FEREEEZENRE - BEIESFAE 1,000
BRI BERBEED 0% X EHER - HERM
RN EEBHEEEAN  AASEE—QTHES A
EEZATRERE BERFEEELHTEHRIE
IKIFRE 20% ©

HUERELEESERTEMEFHEE - Unspun
ERIE-—UBEENTEIMBFTFREAORE.
BRFHRERREARETPEUIDAEBREHE AR
BEEFEENFFE RRFHABERBTFTEENR
KE - Unspun H@m B BIEFFEAIR] TRME & o

Unspun FHFEMAEERF 2B BEMTREMIEN 75
BREREZLCLENE YN AREMEKRAEE
WA E AR o bR L 100% 48 =0 K LARER AT
FEMKE RRAFEEEVHRE REBEILEET
NMERBYHR M -

MRS RRBEREBERLE A MB BN
BUERE  ERHBMBRERL 1% - EERIERR
WEEE BEEZAMUGRESFEESENR
FTERBBRLERRNB o



FABRICA WEAVE

REUSE & UPCYCLE: LOCAL AND BEYOND

16

REUSE & UPCYCLE:

LOCAL AND
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Upcycling, the remaking or repurposing of garments to create
a product of higher quality or value than its original, has been
one of the past decade’s popular but time-consuming and
costly way-outs for discarded products in the fashion industry.
With the culture of fast fashion continuing to dominate, over
3.5 billion pairs of jeans are produced worldwide every year
against a world population of almost 8 billion.

Overproduction results in leftover stock that is usually sent
to incineration or left to decompose in landfills. To reduce
the pressure on the earth, various companies have taken
on different strategies in dealing with deadstock jeans and
fabrics, for instance, by repurposing these materials into
something new and wearable, or altering the cuttings of
deadstock jeans into new fits.

Image: Unsplash
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FASHION CLINIC:
TURNING INVENTORY OF
CALVIN KLEIN JEANS INTO A
NEW CAPSULE COLLECTION

Hong Kong startup Fashion Clinic collaborated
with Calvin Klein and launched the REIMAGINED
DENIM COLLECTION, an upcycled limited edition
capsule collection that was exclusively available in
Hong Kong, with the whole production taking place
in the city.

To kick off the project, a total of 2,000 pairs of
off-season, unworn Calvin Klein jeans were handed
to Fashion Clinic. To make the whole manufacturing
process more sustainable, the team reached out

to local manufacturers to transform the deadstock
into a collection of denim jackets, jeans, hats, skirts,
bralettes, and a special tiger teddy. Storing 2,000
pairs of jeans was one of the struggles, and taking

these jeans apart was another, both in terms of
technical know-how and the time involved, since
these denim garments were all attached with
hardware like zippers, studs, and rivets. To make
the best use of those scrap fabrics that could not
upcycle, Fashion Clinic collected several boxes of
them to be part of the capsule collection’s in-store
event, with a needle-punching machine set up for
people to turn these denim scraps into coasters.

Kay Wong, creative director of Fashion Clinic, has
observed over the years that the city has a very
high throw-away culture, making upcycling all the
more critical. The production and time costs for
upcycling products are much higher than producing
new ones. Yet there is still much room to raise
people’s awareness of sustainability and develop
upcycling culture and businesses compared to the
rest of the world.
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RE/DONE:
ALTERING VINTAGE JEANS
INTO MODERN FITS

Los Angeles-based RE/DONE focuses on creating
sustainable, mindful fashion. The company started
out by altering vintage Levi’s jeans into new,
modern fits, and has since evolved to create its
own denim based on vintage styles. Designers from
the label scour vintage stores and flea markets and
hand-pick vintage men’s jeans in order to rework
them to fit fashionable modern women.

Denim that has been distressed through actual
wear and tear is comfortable to wear, and no

two pieces look the same. As a result, every item

in the RE/DONE catalogue has an individual look
and is a one-of-a-kind luxury piece. Since day one,
the brand has made sustainability central to its
operation. By extending the life of stagnant stock,
RE/DONE has so far diverted 225,850 garments
from landfills and saved millions of gallons of water.
Industry-standard treatments like sand-washing

and chemical processes result in runoff that can
be massively damaging to the environment. By
contrast, RE/DONE employs water-reduced, low-
chemical manufacturing methods in its production
without the use of any harsh chemicals.

RE/DONE has been committed to creating a
sustainable fashion brand from the start. All

of their products are made locally, with the
production range limited to a 15-mile radius of
their LA headquarters, thus stimulating the local
community. The brand uses recycled packaging and
a large portion of their product is upcycled as well.

Founders Sean Barron and Jamie Mazur believe that
Re/Done is the quintessential brand for millennials,
reflecting their concern for the environment

while at the same time embodying their sense of
uniqueness and individuality.
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RE/DONE began.with.the-original conceptof taking apart
vmt‘a”"ge denim, putting-it to-anéw pattern, afid reconstructmg
them into brand.newits. Since partnering, we've diverted

« over 158,000 pairs of vintage Levi's from landfills.

BLISS AND MISCHIEF:
BRAND-NEW JEANS
SOURCED FROM
DEADSTOCK COTTON DENIM

Hillary Justin started her label, Bliss and Mischief,
by updating vintage jeans with Western motifs and
gigantic rose embroideries, and they were such a
hit that she was able to expand into a full line of
T-shirts, jumpsuits, and knits.

In 2017, she introduced a line of brand-new vintage
style jeans designed, sewn and hand-detailed
entirely in Los Angeles, California. The denim

used is sourced from 100% deadstock cotton

denim found locally , and the brand has also been
steadfast in connecting personally with local sewers
and manufacturers. This ensures that Bliss and
Mischief’s carbon footprint is kept to a minimum.

Denim is made from cotton, which is grown with
harmful fertilizers and pesticides and requires huge
amounts of water to produce. Growing the cotton
for a single pair of non-organic cotton jeans might
take upwards of 1,800 gallons of water. The global
demand for cotton has also led to over-farmed,
barren land, and soil erosion, which affects the
health of the entire planet.

By using deadstock for a large part of its denim
line, Bliss and Mischief helps cut down on the
harmful effects of cotton cultivation and garment
production. Deadstock fabrics are usually a result
of overproduction, leftover stock, or cancelled
orders from the large garment makers, factories,
and textile mills around the world.

Hillary Justin & 32 #) B % & /2 Bliss and Mischief
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Nowadays, only 1% of textiles are effectively recycled. When
garments are worn out or no longer wanted, some are sold
second-hand or used as hand-me-downs, but the vast majority
end up in landfills or are sent to incinerate. The recycling rate is
low since certain materials, particularly polycotton garment,
cannot be recycled with satisfactory quality on a large enough
scale. At the same time, garments and their components are
held together by a synthetic high-strength thread mostly made
of polyester. Before recycling, the threads need to be removed,
which is an expensive process. The lifecycle of garments would
come to a stop.

In order to tackle the above difficulties in facilitating the recycling
of garments, some start-ups have invented materials that

could either be easily dissolved or regenerated, which could bring
massive changes to the lifecycle of garments in the long term.
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EVRNU:

REGENERATIVE FIBER
TECHNOLOGIES THAT
TRANSFORM DISCARDED
OLD CLOTHING INTO
NEW RAW MATERIALS
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Evrnu is the inventor and intellectual property owner
of a wide range of regenerative fiber technologies.
Named NuCycl, this process enables entirely new
products to be made from discarded clothing, not
just once but multiple times. The company has also
invented fiber technologies that enable old clothing to
be transformed into new, high-quality raw materials.

These technologies are a solution to the greatest
threats currently facing the industry: textile waste,
resource consumption, and environmental damage.
Evrnu’s manufacturing processes use 98% less water
than what is required for virgin cotton production,
eliminating 80% of typical pollutant emissions, and
can be regenerated multiple times. The company
offers an environment-sparing alternative for the
world's highest demand fibers -- cotton, polyester,
and rayon -- and is currently being adopted by the
world's largest brands and retailers.

NuCycl technology uses repolymerization turning even
the toughest type of textile waste into new materials.
This process creates pristine new regenerative lyocell
fibers from textile waste, providing both performance
and environmental advantages compared to virgin
fiber. One of the company’s products is a high-
performance, fully recyclable material made entirely
from cotton waste. In what the company calls a
“huge breakthrough” for the industry, Evrnu sources
discarded cotton to create more sustainable fibers
that can replace conventional textile materials.

In addition to its strength and comfort properties,
NuCycl materials can also be recycled up to ten
times, enabling the textile industry to transform
waste into a valuable resource. Evrnu is facilitating
this development by constructing a new facility in
the southeast United States that will process about
17,000 metric tons of pulp and 2,000 tons of fiber
every year.
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RENEWCELL:

DISSOLVING USED COTTON
TO PRODUCE
BIODEGRADABLE MATERIALS
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Renewcell, a Swedish company, aims to find a way
out of this problem by offering a recycling technology
that dissolves used cotton and other cellulose fibers
and transforms them into a new, biodegradable raw
material called Circulose pulp. It then sells the product
to manufacturers, who use it to make biodegradable
virgin quality viscose or Lyocell textile fibers.

Circulose is a branded “dissolving pulp” product that
Renewcell makes from 100% textile waste such as
worn-out jeans and production scraps. There are
other “dissolving pulp” products on the market, but
the difference with Circulose is that it is made from
textile waste instead of wood, thus reducing the need
to cut down trees. Fibres produced with Circulose can
help brands limit the use of virgin textiles and reduce
the climate and environmental impact caused by raw
material production and waste. Renewcell 1, the first
industrial-scale, textile-to-textile recycling facility in
the world, opened in August 2022 in northern Sweden,
which recycles worn-out jeans and production scraps
to manufacture up to 60,000 metric tonnes of
Circulose pulp every year.

The company has already signed deals with major
fashion brands like Zara and H&M to supply them with
Circulose. Such collaborations could potentially save
hundreds of millions of garments from landfills and
incineration each year, contributing to a reduction in
greenhouse gas emissions from the textile industry.
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RESORTECS:
HEAT-DISSOLVABLE
STITCHING THREAD THAT
FACILITATES GARMENT
DISMANTLING PROCESS
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Resortecs is committed to achieving full circularity
in the textile and fashion industries. Today, only 1%
of textiles are effectively recycled. This is because in
the modern production process, garments and their
components are held together by a synthetic high-
strength thread mostly made of polyester. Before
recycling, the garment needs to be separated and
the thread removed, proving expensive. Without this
process, the quality of the recycled product will be
compromised.

Resortecs’ mission is to make recycling easy and
actionable for fashion brands, recyclers, and all
supply chain partners through innovative design-for-
disassembly technology, which enables high-quality
textile recycling on an industrial scale.

The company has come up with a heat-dissolvable
stitching thread that enables recycling of end-
of-life items easy, beginning from the product’s

manufacturing stage. Resortec has also invented a
thermal disassembly system that allows recyclers to
tap into higher volumes of premium material and
process millions of garments per year without losing
quality. When combined, these innovations make it
possible to recover up to 90% of clothing fabric and
empower the garment industry to rise to today’s
environmental challenges.

By using Resortecs’ patented technology, the
percentage of textile lost in the recycling process is
reduced to 10%, while the integrity of the textile

is not damaged, meaning that new garments can
use a higher percentage of recycled material.
Furthermore, the company’s process makes the
garment dismantling process much easier and
five times faster. This improves the effectiveness
and economic viability of recycling, particularly in
countries where labour costs are high.
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THE MILLS FABRICA x ADVANCE DENIM x
THE MAGIC OF DENIM CONSULTANCY PRESENT:

SUSTAINABLE
DENIM EDUCATION

IN ASIA PACIFIC
INITIATIVE

The Mills Fabrica is in partnership with The Magic of
Denim Consultancy and Advance Denim to present the
“Sustainable Denim Education in Asia Pacific” initiative,
a member of the United Nations Conscious Fashion and
Lifestyle Network.

Aiming to promote, teach and advocate denim sustainability and circularity
within the APAC region, a wide range of masterclasses, collaborative lectures,
workshops, conferences and seminars will be organized for schools, universities,
NGOs and design organizations. Through the partnership with denim industry
experts from the APAC supply chain, brands, and schools, denim sustainability
programs will be tailored and designed to accommodate the specific needs of the
audience including vocational training programs and different denim companies.

The Mills Fabrica presented the Denim Futures Conference & Showcase in
September 2022 as the first public event of the initiative.
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AN INTERVIEW WITH DAVID TRING:
ON SUSTAINABILITY AND

THE FUTURE OF SUSTAINABLE
DENIM EDUCATION IN HONG KONG
AND ASIA

David Tring, currently the Denim Head of The Magic of
Denim Consultancy, has nearly 40 years in the fashion
industry and made his first plea for sustainability in 1989.
David released his first sustainability collection in 1992.
We talked to David Tring on the idea of sustainability,
the education of sustainable denim in Hong Kong and
the APAC market in particular, and his latest initiative
“The Sustainable Denim Education in Asia”.
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AERATETRERRVES  ER 9N FiHEHtGEEATSER
BAES  -SK > BMEDavid A FEZRRBERARH  UT
BEANTAMEBEAIFEFTRANBKBENR > UARMEHER
[N SEFFIREE ] WER -

s,

Image Courtesy: The Magic of Denim Consultancy

The term "sustainability development” was first popularised in the Our
Common Future report published by the United Nations in 1987, which was

also known as the Brundtland Commission. The term “sustainable development”
has since been defined as the “development that meets the needs of the
present without compromising the ability of future generations to meet their
own needs." However, David Tring has observed that “the word has been
misused in the greenwashing campaigns of big companies across all industries
and products that are important (for us) to step back and understand what
the term really means.”

To Tring, if a company reduces its greenhouse gas emissions or water usage but if it
cannot meet the criteria set by the United Nations, then it should not be regarded
as sustainable. “We need them to go all the way and we need to encourage them
to do that. The future generations that include those currently in school, will never
forgive us if we have it in our power to act differently and we don't.”

[ A543 E (sustainability development) ] —fIME & - R FEAJEHEH & H
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Lagging behind Europe in sustainable development
and the understanding of sustainability, Hong Kong
has a long way to go in reducing carbon emissions,
Tring says. “there are good initiatives to teach
sustainability in universities and organizations like
The Mills Fabrica, and environmental NGOs like
Redress who are doing impactful work especially
around teaching circular economy and raising the
issues regarding landfill.”

He finds the denim industry in Hong Kong has a very
close-knit commmunity that is eager to support

the next generations and has been giving lectures

to year 2 students from the Hong Kong Design
Institute (HKDI) on sustainable denim design.
“HKDI'is a vocational institute that is open to
partnering with the industry. Some of the world’s
biggest denim companies which focus on sustainable
denim innovation such as Advance Denim, Lenzing
Fibre, Jeanologia, Cone Denim and the Crystal Group
are actively supporting us with this project.”

Currently, 200 garments enter landfills every 10
seconds in Hong Kong. Resources that could be
repurposed back into the supply chain to make new
projects are wasted. David Tring pointed out that
80% of the decisions that affect the sustainability
of any items of clothing are baked in at the design
stage. He sees education as a way of bringing
changes. “Educating students majoring in design,
marketing, and buying that design is about a set of
choices and the ways of making garments can be
more sustainable through different means of design
is at the top of my priority list this year.”

In the Greater Bay Area, currently over 250,000
people are employed in the denim industry, but
there lacks an education program that specifically
supports the industry. David Tring believes Hong
Kong will become the education hub in the teaching
of sustainable denim for the Asian Pacific area and this
belief resulted in the birth of the Sustainable Denim
Education in Asia Pacific initiative. The Magic of Denim
Consultancy is proud to be a member of the United
Nations Conscious Fashion and Lifestyle Network

for industry stakeholders, media, Governments,

and UN system entities to showcase initiatives and
collaborations that accelerate the implementation of
the Sustainable Development Goals.

“Our aim is to promote, teach and advocate denim
sustainability and circularity within the APAC region,
by partnering with schools, universities, NGOs,
design organisations and denim companies.”
Through bringing real industry expertise together
with Asia’s best education partners, Tring is
determined to bring real changes to the region.

“I'truly believe that education is the gift that one
generation gives to another, but it is also true that it
does not flow in just from one direction. The students
today are often called “"Gen Z", who really have
“purpose” as their value. If we nurture that with the
correct approach, they can go on to educate others
once they reach full employment. Sustainability is
made of two words, “sustain” and “ability”. Raising
their “ability” to understand and find solutions to
climate crisis is critical for their future careers and
the world they will inherit from us.”

“OUR AIM IS TO PROMOTE, TEACH AND
ADVOCATE DENIM SUSTAINABILITY AND
CIRCULARITY WITHIN THE APAC REGION.”
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THE MILLS FABRICA x
CENTRAL SAINT MARTINS
INNOVATION AWARD 2022

\&J

The Mills Fabrica partners with Central
Saint Martins UAL, the internationally
renowned center for arts and design
education, to award The Mills Fabrica
Innovation Prize to one graduate
student in honor of the creativity and
vision shown in developing outstanding
material innovations.
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The award for 2022 goes to Malu Luecking,
MA Biodesign, with her project “Landless Food”,

which uses microalgae to regenerate extinct flavors.

The project is set in 2050, when people’s culinary
lives have been reduced by the impacts of climate
change and loss of biodiversity. Malu looks at

the social and intimate experience of food, and
by introducing a new family of flavors based on
microalgae, brings culinary memories back to the
dining table. The project presents six food objects
as reincarnations of three types of lost flavors.

Malu is awarded a cash prize of £1,000 and a
three-month residency at the space of The Mills
Fabrica either in Hong Kong or London. To her,
there is not better partner for her project
because both cities are “where algae is already
so deeply integrated into the food culture”.

She is looking forward to hosting microalgae
dinner experiences with the local community in
Hong Kong.
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TECHSTYLE FOR SOCIAL
GOOD INTERNATIONAL
STUDENT COMPETITION 2022

The Mills Fabrica has been hosting the annual
“Techstyle For Social Good"” International Student
Competition since 2019 to drive social impact and
sustainable development through awarding techstyle
and agrifood prizes to game-changing technology
ideas from young innovators. Among 250 submissions
received, five teams from Hong Kong, Singapore,

the UK and Nigeria, which showcased great

potential in steering innovation and positive impact,
were shortlisted as this year’s winning teams.

MEEH B 2019 F BB FHE LB [Techstyle For
Social Good | BIFR 24 LLE - HHBREBESEBHNRES
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GRAND PRIZE WINNERS

AGRIFOOD

THE MOONBEAM CO.

FINRE RS EFIETRE

DENIM EDITION

The team transforms unserved
rice and brewers' spent grains into
granola products, contributing

to food security through more
efficient use of resources, hence
reducing food waste.

“We are looking to scale our
processes while finding ways to
spread awareness of food waste
and food waste upcycling.”

National University of Singapore & Nanyang Technological University
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APPAREL /
TEXTILES
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Imperial College London
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Their solution consumes 90% less T+ A K 96% By K E R - W B &Y
land and 96% less water than ERFRHHEL 4% N —RILIRE 2
cotton, and 94% CO2e savings (CO2e) °

compared to polyester.

They extract fibers from potato
harvest waste to create fibers.

[ERBAN - ZRMSEBETARFE
“In the short term, we will B TAE - BUDRR AT F5 B 2 e 89 B
continue the research and X HmEEREMBEERS A ER
development to reduce the cost of ~ FEUEEH °J
the sustainable process with the
intention of making the material
price competitive with cotton.”

THEMOONBEAM.CO
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FIBE.UK

To create a positive social and environmental
impact for future generations, The Mills Fabrica
will continue to endeavor in the acceleration of
the growth of sustainable innovations.

BMEEGREBRLIEENKBEARSCHE  HRRMAA
EZEFAHBERR -
Cintia Nunes

General Manager and Head of Asia, The Mills Fabrica
MEES MBI

The winning teams are given extensive support to
further develop their projects, including residencies
at The Mills Fabrica in Hong Kong or London,
mentorship, access to flexible coworking space,
Fabrica Lab, as well as exposure to the media,

The Mills Fabrica’s industry partners and community
through events and showcases.
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SPECIAL PRIZE WINNERS

APPAREL /
TEXTILES

AGRIFOOD

FRUITSCOATEX REDIVIVUM

TECHNOLOGY

Istituto Marangoni London

(GEG] B

The Hong Kong Polytechnic University
BEETAE

The innovation is a biobased coating that
could extend the shelf life of fruits, reduce
food loss and infection risk during delivery.
From recycled naturally bio-safe materials,
biopolymers are transformed into functional
nanomaterials, creating a protective layer
that prevents germ growth on the surface
of fruits.

Their HaaS (Hardware as a Service) solution
collects and sorts textile waste with a fully
traceable infrastructure, enabling fashion
industry players to monitor the lifecycle of
their textile waste transparently.
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COMMUNITY PRIZE WINNER
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SMARTEL
FARMTECH

University of Jos, Jos Plateau State

BHTAER

Founded in Nigeria, Smartel Farmtech
develops a smart hydroponic farming
system that empowers smallholder farmers
and unemployed youth by lowering the
entry barrier of commercial agriculture with
intensive urban farming and mentorship
programs.

Smartel Farmtech &/E B 75 —FT & ek #iE
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FACEBOOK: @GROYOVEGY
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FABRICA X CELEBRATES
INNOVATION IN
BIOMATERIALS IN
TEXTILE AND LIFESTYLE
PRODUCTS THROUGH

A TACTILE EXPERIENCE

Starting from January 2023 and over the course of nine months, Fabrica X, the
Impact Retail concept store operated by The Mills Fabrica in Hong Kong, celebrates
and puts a spotlight on innovation in biomaterials in textiles and lifestyle products.
Biomaterials are regenerated from organic waste through nature-based, biological
processes to create more sustainable products. This showcase is in partnership
with Fidelity International, Biofabricate, and Lenzing Group.

The showcase features innovations by a number of local, regional, and global
innovators for the public to feel and experience. Not only can visitors shop

from featured brands which produce clothing and other goods made from
biomaterials, but a regular series of experiential workshops with various themes
have also been organized to encourage public engagement.

2023 F— AMK BEEHNITREETHANEZEREE Fabrica X #EH A B
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PARTICIPATING RETAILERS (HONG KONG BRANDS)

| SN
Everyday essentials made of Global Organic Textile
Standard certified organic cotton

BE2HEHMEMEE (GOTS) RENAHMRE RE

Comfortably sockless shoes made by natural
materials derived from tree fibres and algae-based

RABAGE FERBERAVHENBERTEET

linen fibres

Handcrafted jewelry transformed from sustainable
plants, fishtail palms and bamboo

ERBLEEVIREFENT FEE8LRTIIRE

Premium apparel that use traceable, GMO-free

Fy JF 2 [ 242 25 i B A T AR B E R B E KA

Comfortable and luxuriously soft kids underwear
crafted from TENCEL™Modal

HAG™ ERBBERENTFERIEEER

Jewelry using household food waste crafted by
young single mothers

HFEERSISNAFSE T M OIRE

Fabrica X is the go-to impact retail store where visitors can
experience sustainable living with the latest eco-friendly
fashion (techstyle) and food tech (agrifood tech) brands
and innovations. Our next campaign will focus on denim
to uncover its material, technologies and trends.

Fabrica X R—EHERBELEELANZTERRE BERA
BERTEGANRREXEERSEEANAFTERR
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Coffee Waste Leather Alternative
MR E R EEAR

Bell Society from Indonesia converts
organic waste from their local coffee
industry, including coffee bean skin
waste from farmers and coffee ground
waste from cafes, into biodegradable
materials. With the help of bacteria,
coffee bean skin waste can be
converted into leather alternatives,
and together with coffee grounds, the
husk of the coffee bean skin can be
combined to create a corkboard-like
material.

LIFE

Parasitic Fungus Leather Alternative

MEMBREROREERR

Life Materials feature different types of
100% non-petroleum-based materials
that are ethically sustainable, such as
MusSkin, a vegan leather alternative
made of mushrooms, and hemp paper
made from 100% hemp fiber and 100%
recycled cotton cellulose.

MATERIALS
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Abacd Banana Plant Fabric
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Qwstion’s BANANATEX® is the
world'’s first durable, technical fabric
made purely from the naturally grown
Abacd banana plants, requiring no
pesticides, fertilizer, or extra water. The
material is cultivated in the Philippine
highlands within a natural ecosystem
of sustainable forestry. Qwstion has
collaborated with a Taiwan-based yarn
specialist and weaving company to
develop a 100% natural, circular, and
plastic-free fabric.
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Regenerative Plant-based Goose-down Alternative

HUBEENEENARERR

Saltyco® makes next-generation textiles
from plants. The innovative method can
heal damaged wetlands, transforming
degenerative supply chains into
regenerative ones. BioPuff, their first
product, is a plant-based alternative to
goose-down for outerwear insulation.

Saltyco® F| B R HIE1E X 1B IR Y
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The Mills Fabrica is a go-to solutions platform accelerating
techstyle and agrifood tech innovations for sustainability.
Officially launched in Hong Kong in December 2018, The Mills
is a landmark revitalization project by the Nan Fung Group,
transforming their old textile factories into a new heritage,
experiential retail, and innovation centre.

With its investment fund, business incubator, spaces in Hong
Kong and London, and community-building initiatives, The Mills
Fabrica aims to create success stories of collaborations between
innovators, entrepreneurs, and corporates, that together, will
drive positive change for future generations.
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MEEYERBENBAMBNKRERS HEFFEHLNAHE
B ASESIOIRMANS - AXR - SEENERZEANAE Unspun's first permanent physical store in Hong Kong Image Courtesy: Unspun
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Email Address &
contact@themillsfabrica.com

Official Website #81
themillsfabrica.com

Facebook/Instagram/Linkedin
themillsfabrica
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