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Circular Economy | R’ Strategies
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¢\ circular.fashion | Our Holistic Approach.-Since 2018

CONSULTANCY

oo g Product Check
X

CUSTOMER

Interconnection
and data flow
along the circular
value chain

Digital Proqy,

Ch

. ° CIRCULAR REVERSE
Dlgltal SOIUtlons BESIGN CIRCULARITY.ID SUPPLY CHAIN
SOFTWARE TOOLS

for stakeholders
to collaborate

Sorting software
Nyanos onieo®
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«\ circular.fashion | Solutions along the produict life cycle

-/ Recycling

Automated Sorting Solutions

Circular Design Tools & Trainings

circularity.ID Product passport
o DE

\.) i
4 M |
A |
Used mat: s\ Sustainabilityf
A

Sewing Thread
100% Nylon.6.64 Piodegradable Il

Origin of Raw Material: italy

Circular Tee Fabric

50% recycled organic cott
TENCEL™ Lyocell



\ Get ready | Upcoming EU Regulation

EU Strategy for Sustainable and Circular Textiles | 03/2022

I Ecodesign and Green Claims

- Circular Design Criteria 0\ {,

2  Digital Product Passports ) \K
- circularity.ID® C)

3 Extended Producer Responsibillt%\{b

- Automated sorting solutions

Exemplary engagements as par: Q@ journey:
EU CSA Call CIRPASS - UBA Pl4. TC 38 WG 35 DIN CE Roadmap

- Today: Know-ho@@utions to get ready



«\ Circular Economy | Solutions along the-pfoduct life cycle

“» ~“Recycling

Design ............................................ . Use
Circular Design Tools & Trainings circularity.ID Product passpori Automated Sorting Solutions
\U‘
o 3 *\b
SewingThread

100% Nylon6.6 bidtiegradtible ty

Certi ns
Oeko Text Standard 100

Origin of Raw Material: italy

Circular Tee Fabric

50% recycled ory
ganic c
TENCEL™ Lyocell

- Extended Producer Responsibility
-> Separate collection of textiles in EU

7;!
@ - Ecodesign and Green«Claims - Mandatory Digital Product Passports
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Status quo of circularity
Urgency in the fashion industry
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Current Linear System
Take - Make - Waste
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' Status Quo

OVER

100 MILLION
TONNES
TEXTILES
PRODWCED
2022

Textile Exchange: Materials Market Report 2023




\ status Quo : (:)(\

87% INCINERATED OR
LANDFILLED \Q}

Worldwid()

O




' Status Quo

<12% DOWNCYCLING

Creating e.g. non-wovens or filling material

I 12% 87% . f&\

Ellen MacArthur Foundation, A"New Textiles Economy: Redesigning fashion's future, 2017, p. 20




' Status Quo

<1% FIBRE-TO-FIBRE
RECYCLING

Regenerating fibres to virgin quality

| RS

<1%

Textile Exchange: Materials Market Report 2023




' Status Quo

OVER 22 BILLION
PAIRS OF FOOTWEAR
PRODUCED YEARLY

Amount of footwear produced worldwide from 2015 to 2021

Statista, P. Smith, Oct 12, 2022




' Status Quo

95% INCINERATED OR
LANDFILLED

Worldwide

95% . th

INESCOP https://inescop.es/en/




' Status Quo
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Sports surfaces,

95%

INESCOP https://inescop.es/en/



'

Increase valuable recycling
creating the resources of the future
through circular design



«i Solution

CIRCULAR ECONOMY

REDUCING CONSUMPTION
& CREATING HEALTHY
CIRCULAR TEXTILE LOOPS

-> MANUFACTURING
LEVERAGE.TO CREATE
CIRCULARPRODUCTS




«\ Demand

94% OF SURVEYED
CUSTOMERS ANTICIPATE
BUYING MORE CLOTHES
WITH RECYCLED
MATERIALS

McKinsey & Company 2022




«\ Demand

EUROPEAN BRAND
EXECUTIVES EXPECT&@
>30% OF THEIR
PRODUCTS
CONTAIN REC\\(G ED
FIBRE 2025
Q
Ib' sey & Company 2022

Q



«\ Market Dynamics

60-70% >

SUPPLY SHORTAGE. "
OF RECYCLED FIB

POTENTIAL %
MS

Mc \y & Company 2022

C)O



«\ Ambitious Targets \ *\OQ \

2017 ¢
12.5% OF THE GLOBAL§<’>
FASHION MARKET
SIGNED THE. 202
CIRCULAR FASHION
SYSTEM COM%@’N ENT

BY GLOB@ASHION AGENDA
X




«\ Ambitious Targets

___,c&A BN o
- By 2028 extend the life of
7 out of 10 products'in the way

they are desighed, produced
and re-used .

HUGO BOSS

By2030, 80%: of our products
will be circular

H&M
By 2025, all our products to be
designed for circularity.




«\ Ambitious Targets

;“ 7 out of 10 products in the way

BUT HOW TO they are deS|gned produced

.. GET THERE? [ e
.MEASURE PROGRESS? Gl
. COMMUNICATE
SUCCESS? PGl

By 2025, all our products to be
designed for circularity.




(‘ circular.fashion

4 Steps to success

Circular Inputs
Design for Recycling

Design for Longevity

B~ W D

Enable Circulation
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«\
Circular Design Criteria | Framework
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«\ Circular Design | Trusted by frontrunning bran@(e\

““OTTO » zalando

bonprix.  GANNI

HUGO BOSS Marc O’Polo

EST. IN STOCKHOLM

HOLZWEILER

Y INTERSPORT

© Confidential circular.fashion 2021


https://responsibilityreport2021.ganni.com/co2-goals/
https://responsibilityreport2021.ganni.com/co2-goals/

N cirouiar Design Crteria

Safe Inputs

ular materials that have improved environmental and/or inability, and consider the health of people

© Sateinputs Replacement quastion

© VirginTexto Pars (0] Product holds fullC2C or G2G MHC cortification (Version .0 or 40) level siver or igher
Rocyclod TaxtoParts

© cotton Gomply with oneof:

© Recycled Inputs Virgin Text s @ Recycled Textile Parts

ocycod s
Renovwabie puts

Virgin Textile Parts
This section does not apply to products that only contain Modal o Viscose,

Replacement question

roduct contains only Modal or Viscose.

Comply with all of:

Virgin Textile Parts (Suppliers)

Virgin Textile Parts (Components)

Suppliers of raw material, fabric and all finishing proce
©.g. washing, dyeing of and printing on virgin textiggarts,

MacBook

Congratulations! Your product is designed
according to circular design criteria!

Design using Safe, Recycled, and/or Renewable Inputs

@ safelnputs

@ Renewable Inputs

« it contains only n

Design for Material Cyclability

n for Biodegration

oduct and allits c
ththe b
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Circular Inputs
using safe, recycled
and/or renewable
Inputs
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Safe Inputs

Design using materials and processes that
have improved environmental and/or soci
sustainability, and consider
health of people and ecos@}ms

Virgin fib@lﬁc MRSL
Recyc e@p es AFIRM RSL

pecific certificates

QO
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Renewable Inputs

Design using materials that have been produced
from a source that can be regenerated

with maximum 10 year regeneration cycle
usually plant or animal biomass

Renewable textiles¥00% certified

Excluding hard part&it€xtile based trims
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Recycled Inputs

Design using materials that have been \
recovered from a either pre—’&
post-consumer waste stream
processed into recycle@ers

N\

Fibre specific sh Qof 20-50%
depends on what is ically feasible
Fib S or RCS certified

é\ Product RSL AFIRM

0 NCLED 7
>

Global Recycled
w__Standard >

<
% 2
% sta“é
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«\ Recycling Source | Pre- & Post-Consumer\®Qciles

-

Pre-consumer textiles

e Off-Cuts, leftover textiles etc.

- One type of textile including blends

- Often mixed, not collected separately

~

>N
{
/ Post-co E%Peé:xtiles \

° wa‘@d&carded finished products
@ extiles and potentially contaminated




«\ Recycling Source | Pre- & Post-Consumer\®Qciles
2N

Pre-consumer textiles Post-cmﬂx'}er textiles
L 4
° rr%a carded finished products

e Off-Cuts, leftover textiles etc.

- One type of textile including blends L

Nfbgi
- Often mixed, not collected separately \®/ \-/
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Design for Recycling

Design for Material Cyclability

Enables the product and all its components to
be recycled to a material able to/be tsed in
textiles/clothing again




«\ Recycling | Processes & Technologies - O{\

Mechanical Recycling Chemical R%%ng
Focussing on: CO, WV etc.

: PES, CO, PA,

FOCUSSK@

~

-

.

Continuous update of f@ ock requirements of circular.fashion’s recycler network

N

O‘ Y

»Qa)s updated: Circular Design Criteria — Software



(‘ Recycling | Technologies and Feedstock Requir

K@%S

é (Bio) Chemical Recycling

Chemical monomer i.e. depolymerisation
Chemical polymer i.e. dissolving
Enzymatic processing

Mechanical Recycling

Thermo-mechanical i.e. melting
Shredding
Adding virgin fibres

. N

o0

Outcome

e Monomers
e Polymers

Outcome

e Pellets
e Fibres

Mechanical Downcycling

e Open-loop e.g. shreddin Q

g’\\(}

Outcome

e Non-wovens
e  Filling material

O\/

Recyclable

Closed-loop

Downcycling

Open-loop



(‘ Recycling | Based on our operational and innov

é (Bio) Chemical Recycling

Mechanical Recycling

Chemical monomer i.e. depolymerisation
Chemical polymer i.e. dissolving
Enzymatic processing

Thermo-mechanical i.e. melting
Shredding
Adding virgin fibres

o0

. N

Outcome

e Monomers
e Polymers

Outcome

e Pellets
e Fibres

*
Mechanical Downcycling s\\O

Open-loop e.g. shredding Q

Outcome

e Non-wovens
e  Filling material

O\/

a@\network

Fibre Specific
Requirements

55 (g
@s (@

be (9o
kC )

Downcycling

Open-loop



«\ Recycling | Footwear
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m 1. SHREDDER
9
2. METAL SEPARA
) ﬂ 5
‘ l—l Extraction of ferrou@
3. DELAMINATIO
4 9% Extraction of als
€ e (@

. @ ‘”?ﬁ()\

Q

. 4 AIR-SEPARATORS
Separation Of materials
‘/‘ (rubber, leather, foam)
~..a
W i 5. GRANULATOR

Rubber Leather Foam
granules | _fibres | | granules

§

SOEX
FOOTWEAR
RECYCLING

PILOT LINE

Bonded
Rubber mat leather
& applications
rubber sole || *°° Foam
applications || 1eather || P2dding

insulation
board




'Q Design for Recycling | Criteria Overview

- Fibre Specific Material Composition

e Fibre specific share of main material and limited disruptors

- Surface Decoration

e Limit size and type of prints and other embellishments

-  Finishings

e Complying to safe inputs and not ceveringfibre surface

- Trims & Fillings

e Monomaterial, disassembly, or standard detrimming

- Technical, economical and sustainable factors




¢\ Cotton | Mechanical

Operative




¢\ Cotton | Chemical

Operative




(‘ Cotton \O(\
‘0

@ @ Selected Criteria C\(b’ Preferences

Main material:; pgaotton Colors: Marketable colors as
colors stick for mechanical
recycling

Blend g Iy mixed with Trims: No trims make the
Nat %ﬁ ers, MMCEF, process more efficient and

K r (PET reduce waste

. 4
\§ lastane: Limit to max 5% Prints: Ideally no prints or
print is limited in type and
size

x\b@

OO



«\ Polyester | Mechanical

Operative




«\ Polyester | Chemical

In development

s



(‘ Polyester

Selected Criteria

Preferences

Main material: = 80% of
polyester

Main material: Ideally source
post-consumer recycled
textiles instead of recycled
from PET bottles

Blends: Blended with no
more,than10% fibres other
than,polyamide, natural
fibres or MMCF

Dyes & finishes: Prefer
specific yarn dye techniques

Elastane: Limit to max 5%

Trims: Metal parts must be
removed before entering the
recycling process




«\ Wool | Mechanical

Operative










C\ Leather | Mechanical

10 &

Wet-blue: Recycled,into high quality bonded leather

#1Industrial  gypthetié-tanned: Recycled into salpa
waste

Vegetable-tanned: Recycled into salpa & fertilizers
#2 Post- Finished Goods: Recycled into textile & sewing yarn
consumer
waste

Requirements:
Tanning: Chromium-tanning not recommended
Trims: Have to be removed, no coatings

Reinforcements: Reduce or avoid bonded leather
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Mono-Cycle Design

e Products with not more than 2 fibre types and the
required main fibre threshold on product weight
e.g. > 90% main fibre and <5% Elastane

e Ideally incl. sewing thread, labels and replace trims
for e.g. embroidered eyelets or rivets

#Driving creativity and innovation:
surface embellishments, closure meehanisms

#Cost & Value: Not necessarliwmore expensive, wise
material combinations, redtieed complexity & trims

5t
-
-

. L
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Design for Disassembly

e For products containing components that are suited

to different cycles designed to be easily detached \\;

to enable recycling in their respective cycles

2

e Disassembly opens up possibilities for g\
multi-functional use e.g. trans-seasonal mo rity

#Driving creativity and innovation:
Possibilities for multi-functional use @ularity

#Cost & Value: More value p;qsﬁa\ment through

multifunctional use and re- pportunities of elements

Q
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Design for Longevity

Prolong the lifespan of the product by
made to last in function and aesthetic;

to update and modify for changing heeds
and desires




«\

50% INCREASE
IN CLOTHING SALE\§\

3(]2\ESS './4 '

L\ ATION @2

X CE 2000
N

Ellen MacArthur Foundation, A@xtiles Economy: Redesigning fashion's future, 2017




«\ Design for Longevity | Criteria Overview

- Design for Durability

e Reinforcements & Quality tests

- Design for Repairability \>
e Exchangeable elements and seams easy to open (:)
D

- Design for Transformability \

*

e Transformable in style, size and sh%

L 2

e Aesthetic durability & eﬁq’ | connection

- Design for Increased g@Q

Making Iongevisurable per product type



Design for Longevity | Durability

Intersection of
handles with

Strengthen Stress Points

Closures

Intersection of Bottom
handles with
the bag

Heel counter
Toe cap

Sole




'Q Design for Longevity | Repairability

Facilitate future repair and alteration with modularity,
replaceable elements, seams easy to open etc.

Nudie Jeans Repair Kit Box

W
' B

|
i
i
|
i
}

Replaceable heel tab by VYN
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Enable Circulation

Provide systems for products to engage
the user to extend the life and connecCiio

the reverse supply chain to enable
closed-loop recycling
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WASTE IS MATERIAL
WITHOUT ANIDENTITY

Thomas Rau



'Q Digital Product Passports | Implementation of ci\ arity.ID®

04 circulation Intelligence

01 circularity data 02 product identifier

03 digital prox\{a’

Z <step>
3 <description>This circular t-shirt was
4 <city>Esposende</city>
5 <company_name>Brave Particle</company_n EE 2
6 <country>Portugal</country> materials Sustainability|
7 <oar></oar>
8 <postal>4740-010</postal> Sewing Thread
9 <street>Avenida Comendador Francisco Al T e
10 <type>Production</type> 2,:',:‘:‘:;;;";'“_,“ .
11 </step> -
12 <assembly> White
13 <name>T-shirt</name> Components
100% nylon

14 <material> Origin of Raw Materiak Italy
15 <name>Woven Care Label</name> Production
16 <description>A woven care label was s 'c':.m,.,m.-.yuvpmmn
17 <image>https://app.circular.fashion/r
18 <colour>purple</colour> Circular Tee Fabric

50% recyclad ornanic mase—- -

e Ve e e i WV

Product Platform




«\ Enable Circulation | Transparency

P circularity.ID®

M crcvsriye
Extend the life Product care Brand

Materials.

STTO products Kleid OTTO products
il

Year
2018

Colourway
Silt Green
Colour
green

size

. 6
About the prcudu®\

This versatile and seasonless crewneck pullover i tade
IOO%olgunlceononlt cozy and soft

Transparency & Traceabﬂﬂy{é@’ck | Care Guide

]
|

igil'l

!

ARMEDANGEbOOTTD ® zalando

Sewing Thread

100% Nylon 6.6 biodegradable

Certifications
Oeko Text Standard 100

Colors
White

Components

100% nylon
Origin of Raw Material: Italy

Production
Italy
Country of material production

Circular Tee Fabric

50% recycled organic cotton 50%
TENCEL™ Lyocell

Cemﬁcatlons




«\ Enable Circulation | Transparency

M crevsiyos W circularity. D@

o Materials. Extend the life Product care Brand

STTO products Kleid r
Visibility \
of value chain oo \
partners invites o
users to [ 0
discover the g{ \K
product'’s story ‘ ozal@

= = Jat the produ®\

This versatile and seasonless crewne: lover
100% organic cotton. It's cozy and soft inside whil

mmtmomaﬂ.m@ ired with a

Transparency & Traceability LT@ ck | Care Guide

ARMEDANGEIC)OO‘ITO » zalando



«\ Enable Circulation | Intelligent Sorting

World's first ID based sorting solution
circularity.ID product and material data

[ Recommerce } [ Fibre Recycling ﬁ\o .:’
C
We establish part @ps between
manufacture recyclers
to implement post—%@her recycled textiles

Q




«\ Enable Circulation | Circular business models. (:){\
N
Short term rental Rental subscription Recommerc@@ale Repair & Redesign

od & MUSEUM

FACT

‘ \
f e 2
Z \

*

New Manufa@ng Business Opportunities
- Long-lasting & repairable p&&ts will unlock the business cases for new circular services
- Disruptive opportuni[{iQ\phase out fast fashion and establish fully new price dynamics

- Discover ne@fecturing offerings of repair services for your brand customers



(‘ circular.fashion

4 steps to success

Circular Inputs
Design for Recycling

W N -

Design for Longevity
2. Enable Circulation

- Let’s trial with your own products to

optimize for circularity! y
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HUGO BOSS

Our services:

2019 Circular Product Development
2018 Circular Design Workshops (100p+)
2021 Circular Online Trainings (200p+)
2021 Circular Retail Strategy Consulting
2022 Circular Design Criteria Definition

Outcome:

2020 Plastic-free capsule collection
2022 Launch of Circular Product Policy
2022 Launch of Resale-Platform 'HUG
BOSS pre-loved’

o zalando

Our services
2018 Circular Desig shop
2021 Online Tr|n| it 200p+ each)

2020 Circular Prod ecks, circularity.ID
2021 Digital P oduct,Site, Take back system
2021 Ci c gn Crlterla Definition
2022 Training all private label teams

Outc
ular Capsule with 5 pieces
ircular Collection with 50 pieces
TLaunch of pre-owned category
22 Launch of Circular Design Criteria

Our services

2020 Circular Design Workshops

2020 Circular Product Checks

2021 circularity.ID Digital Product Site

2021 Take back for Recommerce & Recycling
2022 Circular Design Criteria Definition

Outcome
2022 Circular Collection 1.0 with 14+ pieces
2022 Circular Design Criteria roll out

circular.fashion | How our frontrunning partners\@ygscaling up

S

ARMEDANGELS

Use Case:

2019 Circular Design Workshops
2021 Circular Product Checks

2021 circularity.ID Digital Product Site
Transparency, Take back for
Recommerce and Recycling

Outcome:

2021 Take back system for recycling
2022 Circular T with recycled content,
integrated NFC chip for consumer
experience and sorting interaction
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#Collaborate
#Innovation Mindset
#Going beyond



'

Thank you

Questions?



