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ABSTRACT

This thesis explores how circular business models aimed at product and material recovery for revalorization are
approached within the fashion and furnishing secfion® of the companies operate within the fashion sector and

the other two, within the furnishing sect@ihe exploration focuses on first and foremost, how these companies deal
with the interconnectedness of the economic, social and environraspéts iierms of sustainability in their

pursuit of the triple bottom line as antirety Secondly, the goal of this exploration aims at collecting experiences

and lessons learned by the four investigated companies. Since companies are indulged to go belyonddhees

when approaching circular business concepts, issues related to networking and partnerships have been explored as
well.

Primary data has been collected throsgmistructured interviews with persons pessible for sustainability ithe

four investigated companies. Data analysis has been used for the introduction and conceptual framework. Data from
the companies6 official websites have been used for cr
an iterative process to gain a geeunderstanding of the investigated phenomena.

Currently, there is growing need to shift from the current linear economic syatsim isource depletion,
environmental and social impacts associated with the cumake usediscard lineaway we createvalue
nowadaysClimate changepxic chemical substances that are hazardous to society and envir@amuéogof
biodiversity are among thmajorconcerns of lineaeconomy. Morever, scientific studies forecastatresource
prices will increase withi this 2Et century Currently, policy makers, societies and businessestiaveng to find
and implement possible solutions to the aforementi@m®cerns. In December, 201%calar economy was
proposed by the European Commission as an optimal substitute of linear ecGuoragtly,there isa growing
interest towards otular business models aimedpabduct and material recovery for revalorizatioost especially,
among companiesiowever,although therés sucha growing interest for circular economy, circular business
concepts are still emerging, therefore new. Additionally, based on my experiences from working with companies on
transition to circular business models, therdds a growingneedto share experiences within circular economy.

This thesis has focused on collecting experience and lessons learned within-pevdigetand takback systems

as emergingircularbusiness models for product and material recovery for revalorizatenfinding of this hesis

are not be generalized becaeseh of the investigated companies are unangshould perceived likewise.

However, the findings of thithesis may benefit some of the companies | work with and probably alsopoint

out someof the prerequisites for circular economy for other interested stakeholders such as policy makers and etc.
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1 INTRODUCTION

Success in doing business has been measured entirely upon sales volumes i.e. the single bottom line in other words,
financial profitability. Aimed at boosting economic growth, planned obsolesdea ever sindhe Great

Depressiorbecome the way of designing services and prod#&dtigpatrick, 2011) The core of planned

obsolescence promotesh@iques that aim at calculatdde si gn f or obsol ete products the
Companies have therefomdrived to designing for planned obsolescemd@ach hasbecome the most predominant

and weltestablished way of designing services and prod@resunart & McDonough, 2009)However, the make

usediscard due to design for planned obsolescence has had two direct drawbacks. Such drawbacks as the depletion

of finite resources and generation of significant volumes of valuable but not revalorizedBvasteyart &

McDonough, 2009)

Further, scientific research &iéor long, consistently warned of both short and long term, direct and indirect negative
impacts on ecology due to the current linear economy, the use -0énewable resources and toxic chemical
substance@Carson, 1962)World Commission On Environment and Development, 198lijnate change and
ecotoxicology are among major impact categories experiencay.tBdcieties are moderately reaching a consensus
with science that the current linear economy bears significant negative impacts on the environment and society
(European Commission, 2015405 countries adopted the Paris Agrent aimed at combatting climate change by
acting on environmental and social impacts (ibid). Moderately, sustainability discourses nowadays deal with finding
ways of achieving the triple bottom line in the way we create value.

The triple bottom line sives to optimize the financial, environmental and social profitability angirety a new
measure of success in doing businesses today. Thus, companies have to strive to be the best at continuously
optimizing the triple bottom line as an entirety. Hoeeuhe three elements of the triple bottom line are interlinked
and interconnected thus, making sustainability a complex system that should be approached likewise. Systems
thinking is a set of synergistic analytic skills used to improve the capabilidgofifying and understanding

systems, predicting their behaviors, and devising modifications to them in order to produce desired\gfifedts

& Wade, 2015)According to Arnold & Wade, (2015), these skills work togethex sgstem.

Therefore, systems thinking towards sustainability from a company viewpoint, demands a whole new set of skills.
Such as disruptive business model innovations that seek to interlink and interconnect the financial, environmental
and social profitaitity for a new economic growth. The status quo by 2012 showed that 70% sustainable practices
concentrated within factory while 28% on product and 0% on systemic sustaingkdityns, Jeanrenaud, Bessant,
Overy, & Denyer, 2012)Since then however, there have been new developments towards circular economy.

Circular economy displaces the cratiiggrave with cradle to cradleigecycle thinking towards sustainability.
Cradle to grave is when services grdducts ag designedvithout precalculatingmaterial recovery for
revalorization at end of us@nthe contrary, cradle to cradle strivesdesign services amoducts for their
efficientrecovery and revalorization at the end of (Beungart & McDnough, 2009) Ensuring the elimination

of ecotoxic chemical substances and optimizadduct and material circulation, principles of circular economy are
built upon the principle of biological metabolig®empels & Hoffmann2013) Through biomimicry mimicking

the biological processes, serviegasl products are intentionaltiesigned to suit either the biological or industrial
metabolic principle (ibid).

As a regenerative economy, services and products in circulanregare therefore, designed either to return to the
biological nutrient cycle or technical nutrient cycle. Biological nutrient cycle deals with 100% biodegradable
resources while the tecieal cycle deals with optimizingecovery and revalorization of ragces that cannot fully
and easily biodegrade. Business concepts developed out of circular economy thinking include repair, reuse,
remanufacture/refurbish and recycling.

Product and material revalorization in circular econanbessons learned



While creating 580,000 jobs, reducing 450 million tons of €Rissions by year 2030, the EU new circular

economy package is estimated to generate 0600 billion
refurbish/remanufacture among othéEsiropean Commission, 2015&lthough a esuscitated concept, product

and material recovery for remanufacturing are increasingly becoming a significant aspect within the EU

manufacturing industry. With supportive governmental policies and industry investments, remanufacturing has
potentialtogeear at e 0190 bill i on wi t h00ajobsbye03@Parkemetal.k20t5)nand cr eat
Denmark, remanufacturing within tfi@shionand furnishing sectors togetheith three othesectorsis estimated to

generate DKK2.3 billion i.e. 0.15% of the national GO{centive, 2015)

| have worked with three Danish fashion and furnishing companies. During the last semester, | worked on finding
possible approaches and strategies for Mogtasn s e n 6 s f-hacksyistermu €Cuerentlyal kine assisting with
conceptualizing business models for procarai material recovery for EverRest Ap& memory foam mattress
manufacturer based in Aarhus. However, as the central case study, also negresshpractice, | have worked

with Better World Fashion, a stawp company that has recently launched its disruptive circular models. Better
World Fashion manufactures a sustainable leather jackets brand from old leather, recycled plastic and aluminium
that had otherwise become waste. The direction of this master thesis is based on experiences noted from these
business cases.

This master thesis exploresrcular business modetbat aim for both the inner and the outer circles within the

fashion and fumishing companies. The exploration will foaussystems thinking approaches, experiences and

lessons learned gur companies that have implemengaduct service systemand take back systemBheir
businessnodds will be presenteth order to haveraunderstandingf, how the triple bottom line is achieved

throughout the value creating activities. Business models describe the rationale of how organizations or companies
create, deliver, and capture vali@sterwalder & Pigneu2010)

Productservice systems (PSS), takeck systems (TBS) are business models of interest in this research. However,
industry symbiosiss another field of interesfAs part of industrial ecology, industrial symbiosis is based on feasible
sustainability principle that waste for one company may become valuable material for &extbbsen, 2006)

According to Jacobsen, (2006), industrial symbiosis is a collective sustainability approach that optimizes resources
among cealocated companies. The collective incentives of industrial symbiosis from a company viewpoint, has to be
understood in terms of the economic and environmental performance of an individual c¢dacaigen, 2006)

Initially however, industrial symbiosis has mainly focused on matexiziangesmong companie@osch,

Agarwal, & Strachan, 2011piscussions within the field of industrial symbiosis have often ignored the initial social
interrelations aspects that build the trust between companies which most often, is an initial step to mutual
partnerships (ibid). One of the outcomes from the last semester project which investigated take back systems for
Mogens Hansen initiated a mini imstrial symbiosis. Leather cuttings that would otherwise, become waste at
Mogens Hansen are now shared betwBetter World Fashion and Stku Thereforeas a buileup, this master

thesis als@eeks to observe what kindspartnershipgxist and what agets of industrial symbiosis plaglesin

circular business concepts development.

Primary data has been collected frostadytour in Denmark and The Netherlands. ExperienceBditer World
FashionMUD Jeans, Royal Auping and Royal Ahremals been ctdcted. Secondary data from official homepages
of these organizations also served as points of departure and theveaftesed as for croseferences and
supplements.

Aware of that circular economy is a new paradigm shift, the main goal of this rireestisris to explore experiences

and lessons learned by the aforementioned companies. This master thesis is not a comparison of these companies.
For the reasons to be discussed, each of these companies is unique and therefore, the findings are not to be
generalized.

Product and material revalorization in circular econanbessons learned



2 BACKGROUND

This master thesis is inspired by Sustainable Production (SP) 3.0 research program at Aalborg University and the
participating companies. SP 3.0 has provided a platform from which close collaborations with companies such as
MogensHansen MoebleBetterWorld Fashion an EverRest Apere depicted. All three companies are aiming at
the circular business concepts fwoduct andnaterial ecovery forrevalorization. Collaborations with these
companies have supportadd specifiedhework related tahis master thesis. For the benefit of the three

companies, this master thesis has focuseappnoaches andssons learned within the fashion and furnishing
industries.

21 MOGENSHANSEN

Based in Aarhus, Mogens Hansspecializes in manufaatang durable Scandinavian handmade furniture. The main
research question for Mogens Hansen aimed at exploring possible strategies fdyaxkakgstem suitable for its

furniture. However, the primary goal for Mogens Hansen was to recover its wooderfdragmanufacturing.
Notwithstanding the primary goal, finding potential users for the rest of the materials recovered became an

inevitable question. Cushion foams, textile and leather upholsteries were among the prospective recovered materials
that the ompany was incapable of reusing at that moment. The idea behind this master thesis was thus conceived
from an attempt to findg organizations that coulapcycle sore leftover materials from Mogens Hansen. Unlike

the traditional recycling or dowaycling, upcycling refers to remanufacturing products/services of a higher value

from the reuse of materials that would otherwise, become waste.

Findings that indicated symbiotic mat er-bagklsystereval ori zat i
pointedowar ds Lifestyl e and BdvancegfNonw@En)lSNDONA StnkaredBatteri | mB | | e,
World Fashion all cdocated in Denmark. Although this cluster seemed ideal, its exploration remained outside the
perimeters of the goals ofighthesis However, new developments towards sharing materials have béiateiti

among Mogens Hansen, Stkuand Better World Fashion.

2.2 BETTER WORLD FASHION

Towards the end of the last semester project, Better World Fashion, one of the participating companies in SP 3.0,
was about to launch its starp campaign on Kickstarter. Based in Aalbdgiter World Fashiomanufactures
sustainable leather jackets afiin value in terms of slow but high quality fashion. The company manufactures its
leather jackets by upcycling old leather that would otherwise, become waste. The company offers its clients both
leasing and bupack scheme

The primary tasks initially inmved highlighting, scaling and communicating sustainability issues associated with

leather and fashion industry. However, later tasks involvedgpeiind applications, further conceptualization and
optimization of t he c o npThesy lattertasks sosghtltospar abdupsepare ¢he sompmammyn ¢ e p
for clearer, simpler but tighter systesttsnking. After a 104% successful launch on Kickstaiteras offered

further tasks by SP 3.6 assist yet another company, EverRest.

23 EVERREST

Basedin Aarhus, EverRest manufactures polyurethane (PUR) based memory foam esdindgsllows. The
company is currently aiming at cascading use through either TBS /or PSS or both. Therefonmattyetaskfor
EverReshas in the first run been to defitiee sustainability aspecaéssociated with PUR memory foam mattresses
with focus on raw materials and environmental chemistry. Secondary tasks have involved conceptaaliZe&isn
and PSS business models.

Product and material revalorization in circular econanbessons learned



From close collaborations withese three copanies three consistent questiohave indicated the need feharing
both technical and materiesourcesn the development of circular business concepenerally, discourses within
the Danish Industry indicate the wkf®r more collaborations

»[é ] In Sweden producers are very good at collaborating; we still have a lot to learn from that in Denmark. We
need to be more involved in networking and be less afraid of opening up the(bagten Lind, Director at
Innovation Randers A/22016).

Sourceof quotation (Lifestyle & Design Cluster, 2016)

3 PROBLEM FORMULATION

This master thesis seeks to explore state of the art of how companies are approaching systems thinalguand
business models aimediproduct andnaterial recover for revalorization within fashion and furnishings
companies. The exploration will focus on systems thinking approaches, experiences and lessons learned by
companies that have implemented proekatvice systems (leasing) and take backesys. This master thesis
therefore seeks to explore the following questions:

- How are systems thinking and circular business models aiming at product and material revalorization with
the fashion and furnishing companies approached? In orderto unddrdtard c o mpani esd exper.i
following sub-question will be explored
0 What are the lessons learned?
- Additionally, partnerships established out of the circular business concepts will be observed. The
observation will seek to answer the following sylestion:
o If any, what kinds of partnerships and potentials exist within the investigated companies

4 METHODS AND THEORIES

Primary data throughterviewsto answer the aforementioned questions have been collected through a grand tour in
Denmark, Sweden arithe Netherlands. Additionally, secondary didwaugh official homepagesf the targeted
companies have served as points of departure and cross references. In order tdhgatlfiralerstanding of the
experiences and lessons learned, primary data leasthe predominant method. Primary data has been preferred
because it known as the richest, most reliable, valid and credible sources in qualitative (Bsgaua, 2012)

Primary data has been collected from the followpegsons holding a relevant position in each of the investigated
companies.

Semistructured interviews were conducted. Unlike structured, the open questions-streetoired interviews

create a more flexible atmosphere and interaction between the intenged intervieweé@ryman, 2012)Open

guestions allow space for storytelling which in turn, may provide a deeper insight of the subject being studied(ibid).
Additionally, by meeting the relevant interviewees in person hiisted an atmosphere, where follayp questions

have been responded quicker. This process is inspired by Grounded theory. As an iterative process, grounded theory
enables analysts to get more and more grounded in the data thereby increasingly deeelopniepts and models

of how the case being studied really wofkharmaz, 2000)That being said, document analysis has been used in

the introduction and conceptual framework.

Further, this exploration is a collection of stafghe art systemthinking, business models and lessons learned

during the current paradigm shift from linear to circular economy. The case studies have been selected for this
purpose and therefore, not generalized. Since circular economy and circitasbusodels are new concepts, the
knowledge generated may be useful to some companies and policymakers, especially in these preliminary stages of
the paradigm shift. Additionally, this master thesis is also inspired by Bent Flyvberg viewpoint:

Product and material revalorization in circular econanbessons learned



» Withina given context, detailed examination of a single a case study cannot provide reliable information about
the broader classHoweverjt may be useful in the preliminary stages of an investigation since it provides
hypotheses which may be testgdtematically with a larger number of caseg¢Flyvberg, 1991)

5 CONCEPTUAL FRAMEWORK

This chapter briefly presents thenciples and sources of value creation in circular econ@ustainable business
model achetypes ogustainabldusiness models reciprocal to the sources of value creation in circular ecaiibmy
also be presented.

5.1 CIRCULAR ECONOMY , PRINCIPLES, SOURCES OF VALUE CREATION AND

SUSTAINABLE BUSINESS MODEL ARCHETYPES
Circulareconomy displaces cradle to geawith cralle to cradle conception glistainability Cradle to grave is
when services angroducts arelesigned without considerimgvalorization at the end of use. To the contrary, cradle
to cradle striveso desigrmproductswith the intention of maxinzing the utility capacity of products and materials
during and afteend of usg¢Braungart & McDonough, 2009Ensuring the elimination of edoxic chemical
substances ariterativeproduct and material circulation, principles of circular economy are built upon the principle
of biological metabolisniSempels & Hoffmann, 2013Through biomimicryservicesand products are purposely
designed to suit eithéhe biological or industrial metabolic principle (ibid).

1. The Biological metabolic principle: aims at designing products that are 100% biodegi(@tabjeels &
Hoffmann, 2013)The primary intentioms that materials return tie biologicalnutrients at end of life
(ibid). A T-shirt male from organic cotton can be designed in such a way that it is 100% biodegradable and
therefore, return to the biological nutrient cy(Bempels & Hoffmann, 2013Best examples include
Rohner Textil AG(Hartman & Werhane, 200@nd Radium Foar(Starmans, 2016)

Rohner Textil is a Swiss compathatmanufactures a biodegradable textile brekndwn asClimatex
Lifecycle (Hartman & Werhane, 2009)or many yearsClimatex Lifecycle hagained popularity within
sustainable furniture upholstefplartman & Werhane, 2009)p.360376. Climatex Lifecyclewhichis also
C2C certifiedis extensively used by among others, Steelcase, a cradle to cradle certified US based
furniture company (ibid). Still within the furnishirggctor based in The Netherlands, Radium Foam is a
company that uses the design forlbgpcal metabolic principle. With its \dt Talalay sustainable mattress
brand, the company uses 100% biodegradable natural latex which is C2C Gold G&ti#iethns, 2016)
(Radium Foam, n.d.)

2. The Industrial metabolic principle: Also referred to as the technical metabalisi®at ensuring optimum
product and material recovery ftirerevalorization of resources that are not 100% biodegrad8blapels
& Hoffmann, 2013) In order to ensure resource efficiency, the industrial metabolic principle strives
prolong use of products and materidisoughfor instancegecadesign, design for durability and design for
easy disassembly and assembly (ibi2Bsign for easgisassembly and assembly enables optimal product
reuse and repathereby prolonging the produétgetime within the inner circle (see figure 1 below)
(McDonough & Braungart , 2013jSempels & Hoffman, 2013). Additionally, andalsorelated to the
outer circles, design for easy disassembly enables effiaieaterial recovery for
remanufactung/refurbisting, upcycing andproper recyclindibid). According to Sempels and Hoffmann,
(2013),enablng these possibilities increases resource efficienayea® optimizeecovery and utility
capacity oforoducts and materials

A goodexample is Steelcag€empels & Hoffmann, 2013) Thr ough materi al -recovery

back system has enabled 99% reusability and recyclability of its ginedting chair, The Think Chair
(ibid). Somebed and mattreescompanies such as Royal Aupingsfollowed In the Danish fashion

Product and material revalorization in circular econanbessons learned



industry, Better World Fashion collects old leather, recycled aluminium and plastic botthes
remanufacturing oits brandof sustainable leather jackdBWF, 2016)

That beingsaid, the principles of circat economy can be understatidstratively assummarized in the
following fbutterflyd diagram infigure 1below

OUTLINE OF A CIRCULAR ECONOMY
PRINCIPLE

Regenerate Substitute materials Virtualise Restore

Renewables flow management Stock management

it

Parts manufacturer

Biochemical l ¢
feedstock Product manufacturer

Vo

Service provider

Farpnifig/collection’

PRINCIPLE

Regeneration Recycle

Share remanufacture

+_J l_¥ Reusd/redistripute
Cascades @ Maintai/proloAg

Collection Collection

Biogas

Extraction of
biochemical
feedstock®

PRINCIPLE

Minimise systematic
leakage and negative
externalities

Figure 1 Modified dter (Ellen MacArthur Foundation, 2015b)

From a business perspective, circular economy oftenssources of value creation:

1 Power of the inner circle: Aims at designing products so that they can be easily maintained and repaired
either by user or repair shof8empels & Hoffmann, 2013Yhe easier the maintenancelaapair
processes, the faster the product returns to into reuse i.e. theitigietecircle (ibid). e tighter inner
circles represensignificant savings in relation to intensilaour, energymaterial and logistics
requirementsf the product has go aheway tooutermost circles for repairs, refurbishments and
remanufacturingSempels & Hoffmann, 2013Jurther, according to Sempels and Hoffman (2013), the
tighter inner ci remdlitescostsducitas greephousedgascemifsons,evater
consumptions and toxicityzrom a business and sustainability perspective, studies have shown that
business innovations aiming at designing for the power of the inner circle are often more profitable
According to Walter Stahgthis is due to a profit maximization axiemn unwritten law which says that

» the smaller the |l oop, the more profitable and resour
broken, dondét cemabhefaepareedhatdondt r efWaletSHahahhat can |

Sourceof citation (Ellen MacArthur Foundation, 2015a)

Product and material revalorization in circular econonhessons learned




Stahel 6s observation i s lgaesfetder autnof thelnaer cirdldie eostfieur t her
the revalorization becomes. In simple terms, there are costs involved in repairing and the costs iasreas
products move out dhe inner circlsfor refurbishment or remanufacturinigpr example

Thepower of circling longer: Aims at increasing the number of consecutive cycles of reuse, repair,
refurbish/remanufacturing, recycling and/or increasing the time in each(&lge MacArthur

Foundation, 2014)This has beenwtlied to be more suitable for durablggroducts and materials that last.
Through for example, design for easy disassembly, materials from durables can be used interchangeably as
spare part§Guldmann, 2016)Additionally, thepower of circling longer also applies to consumables
products with high rates of dispossiich as packaging materials, aluminium cans and glass bottles. Unlike
glass bottles, aluminium cans are used only once before recycling. Notwithstanding thattg di 50%
recycling, all aluminium is lost after 17 recycling lod@uldmann, 2016)However, aluminium cans have
greater potential to be more sustainable than bottles if hypothetically, the recycling rate is incrée@%ed to
(ibid). At this rate according to Guldmann, (2016), aluminium will be lost after 35 recycling loops. Note
that glass bottles are used 27 times before recy(ltahel, 201Q)Further interchangeable components in
durablescan be used as spare pdotsdefect products or used agcycling materials in other induss;
industrial symbiosis.

The power of cascading @tsaims at design for optimuproduct and material recovery for either refarh
remanufacture or upcycle the outermost circléSempels & Hoffmann, 2013Rs illustrated irfigure 1
above thepower of cascading use aims at remanufactupgmxiucerdSempels & Hoffmann, 2013)
(Ellen MacArthur Foundation, 2015b)

The power of pure circles: aims at optimizing the collection and redistribution of uncontaminated material
streams, most especially, those in the technical ¢gdenpels & Hoffmann, 2013)n contrast to

biological material streams, technical materials have greater potential of maintaining quality over a long
period of time (ibid). Design for durability and easgatisembly may enable and optimiize collection of
technical materials kich in turn, may be redistributed either within the same economic cycle or across
(Sempels & Hoffmann, 2013This prolongs the product/material lifetime thereby increasing material
productivity (ibid).

That being said, remafacturing costs 4860% less than the primary manufactur{ifgnowledge Transfer
Network, 2014) Additionally, the selling prices of remanufactured products are reported to be within the
range of 30 and 40% less than thosprahary manufactured products (ibid). Moreover, while offsetting
800000 tonnes CLemissions annually, remanufacturing saves 85% in contrast to energy consumptions
incurred in primary manufacturingteinhilper, 2006)

Derived fram its principles, cicular economy can be viewad a regenerative concept of sustainable business
development that aims at systematically achieving the financial, environmental and social profitability as an entirety
by improving resource efficien@nd ty rethinking the traditional business modeircular economycanbe

understood as an economic system émeompasssresource efficiency and optimized resoucgeularity within

two interconnectedevels as follows

1.

2.

SOCIETALLevel: how society organis€ECONOMYalso in terms of good housekeeping of resources in
society and;

BUSINESS evel: how businesses organise themselves to recapture value during and after end of product
useas part othetransitional societal change in ites ofsustainable value propositidBuch sustainable

value proposition through which companies perceive themselves as part of the societal change through for
instancs, a shift from selling windmills to sellingustainable energy systems or from merely selling

clothing to selling services such as slow fashion through leasing ebéakesystemsThis is the level that

this thesis focuses oAt this level, this thesis focuses on circular business models ainedagturing

value either during usgnner circles)or atend of us€outer circlespr both as a point of departure.

However, other interconnected business activities such as partnerships and networks established to support
thesecircular business modehre also focussed on. In terms of circular business models aimed at product
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and material revalorization, inspirations have been derived from the sustainable business model archetypes

summarized byBocken, Short, Rana, & Evans,1). See figure 2 below

Groupings

Archetypes

Examples

Technological Social Organisational
P Substitute n
Maximise . Deliver
. with 3 . Adopt a Repurpose Develop
material and Create value functionality . Encourage .
renewables stewardship L. for society/ scale up
energy from waste rather than sufficiency . .
- and natural . role environment solutions
efficiency ownership
processes
Low carbon Circular Move from non- | |Product-oriented Biodiversity Consumer Not for profit Collaborative
manufacturing/ economy, renewable to PSS - protection Education orid approaches
solutions closed loop renewable maintenance, (models); b HY r| (sourcing,
" m energy sources extended Consumercare - || 0 unication 5 .uISInesses,. production,
Lean ) Cradle-2-Cradle : R promote i ENE S ocia enter_prlse lobbying)
manufacturing - Solar and wind- consumer health (for profit)
i Industrial power based Use oriented and well-being Demand - Incubators and
CEETIE symbiosis energy PSS- Rental, - management Alternative Entrepreneur
manufacturing Reuse, recycle innovations lease, shared EtthaI ilace (including cap & ownersh_lp. support models
JECYCE) (fair trade) - cooperative,
De- re-manufacture - A rade, . K
o Zero emissions Result-oriented —— e— mutual, Licensing,
EIEHEEEET Take back initiative PSS- Pay per use 2ice e‘ a5 5 Slow fashion (farmers) Franchising
(of products/ retailers lectiv
¢ management : . collectives X -
packaging) Blue Economy Private Finance Radical Product Open innovation
Initiative (PFI longevit Social and latforms
Increased Use e"c,fss Biomimicry (PFI) transparency S biodiversity P )
functionality (to CEpEle Design, Build about i ; A
’ dI tI Z(I The Natural Step | | ESIS”:O e " environmental/ D i crove SO_UfClng/
8 ”Cs 0? Sharing assets man(c;émp)era € cocietal impacts || Pranding/ limited initiatives funding
el @ (shared Slow P availability (‘net positive’) | [~ :
products ownership and manufacturing _ atient / slow
f Chemical Resource . ital”
required) il - - K Base of pyramid capita
X Green chemistry Management stewardship Frugal business uti collaborations
consumption) Services (CMS) solutions
Responsible _
Localisation
Extended product
produ4c§( distribution/ Home based,
responsibility promotion flexible working

Figure 2 Sustainable business model archetypdter (Bocken, Short, Rana, & Evans, 20p4}8.

As shown above, classified into technological, social and organisation, there are eight different sustainable business
model archetypesHowever, two sustainable business model archetypes have been of great interest for the purpose

of this thesis and thesare:

il

Create value from wastas the name impliefiis sustainabléusiness model archetype aim@aé hand,
turning waste streams into useful and valuatybeit to other production thereby optimizing the utility
capacity of materials and on the haeliininatingwaste(Bocken, Short, Rana, & Evans, 201While
assimilating the natural metabolic principle where waste does not exidiuginess model archetype is

sustainable in terms of increasing resource efficiencyatézh of waste and emissions associated with the
productions of virgin materials (ibid). By closing the material loop, creating value from waste aims at
reducing the industrial environmental impacts by disrupting the continuous demand of virgin materials
(Bocken, Short, Rana, & Evans, 201@Jadle to Cradleindustrial symbiosis and talteack management

are among the examples within this archetfpigl). Also definedin the early stage of this chapter, cradle

to Cradle aimstancorporating the idea of the closed loop technical nutrient cycle with that of a biological
open loop(Bocken, Short, Rana, & Evans, 201A4% a solution oriented process, industrial symbiosis also
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defined in Chapter aims atrning waste outputs from one process into inputs for another process or

product (ibid).In terms of takéback management as the name implies, is a sustainable business through
companies intentionally rerganise their value creating activities witham to recover and recapture its
products/ material s6 (Barpalse& Haffmana, 2al3)Tdhé othprrarcheégtype of s 6 u s e
main focus in this thesis is the delivering value rather than ownership

1 Deliver functiondity rather than ownership: this sustainable business model archetype aims at shifting
product ownership from the user to the prodyBercken, Short, Rana, & Evans, 201#hrough this
archetype, the producer delivers functibity of the product on pager usebasis rather than selling
ownership of the product (ibid). The producer therefore, remains the owner of the product thereby ensuring
product and material recovery for product reuse or material revalori8amken, Short, Rana, & Evans,
2004)The producer takes the responsibilities of ensur
whereas, the user benefits from not bearing the costs associated with product ownership such repairs, etc
(ibid). In better alignment of the needs of the custor(arsieties) with that of the producer, this archetype
is studied to have the following potential benefits:
o It breaks the link between profit and volume of product{@ocken, Short, Rana, & Evans,
2014)
0 It can result into reduction of resource consumption (ibid);
o It can motivate by offering manufacturers opportunities to deal with issues associated during and
after use of the producf(Bocken, Short, Rana, & Evans, 2014)
o It optimizes use efficiency (ibid)
o It optimizes product longevity and durabilii@ocken, Short, Rana, & Evans, 20k4d;
o0 It encourages product reuse (ibid)
Examples of within thisirchetype as showing in figure 2 above include user oriented preeihvite
service system such as leas{Bgcken, Short, Rana, & Evans, 2014)

That being said, this thesis has focussedsar oriented produdervice andake back systemsThe following

companies have selected as case studies because first and foremost, they implement either both or one of the
aforementioned businessodels. Secondly, these case studies represent a suitable combination suitable for the
pumpose of this thesis. Thirdly, most of these case studies have been featured as best practices by significant circular
economy platforms such as the Ellen MacArthur Foundation and Cradle to Cradle Institute among others.

6 BESTPRACTICES- THE STUDY TOUR TO THE
NETHERLANDS

6.1 MUD JEANS

This chapter presents a brief history and company description of Mnsl. Xasstenthinking, state of the art
experiences and lessons learned fromritgluctservice and takback systemwill also be presente@rimary
sourcels an nterview with Bert van Son, CEO and owner of Mud Jeans

6.1.1 Brief history and company description
Mud Jeans is a Dutch fashion bramith its headquarters in Almere in The NetherlaBisrt van Son, 2016a)

» We are newfounderd é ] the company started in 2008, aatly not so far away from hereh@y (the previous
owner) did something within sustainable practices such as responsible factorieyanit @otton B ] « (Bert van
Son, 2016a)
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Howeve, the company became insolvent and Beight the companynventory and stocksom the curadr in
2012(Bert van Son, 2016a)

Mud Jeansiow uses andpcycles orgaie cotton intodenim jeans, shirts andghirts, jumpers, vintage, cardigans,
bags and beanies of higher triple bottom liaéue for men and womgMud Jeans, 2016apeefigure 3 belowfor
some ofMud Jeanslenim brands

Figure3. Mud Jeans sustainable brands. Modifsigtr (Mud Jeans, 2016a)

Mud Jeans is renownddr its disruptive business model innovatifBert van Son, 2016alniquely differentiating
itself onthe globalmarket, Mud Jeans offers both prodsetvice and takback systems for all its denim jeans
(ibid).

Prior to buying the company, Mud Jeawss already sustainable brangorking with organic andco-certified

factories only(Bertvan Son, 2016aJor Bert however, the roots of the now renowned disruptive bratangpway

back to 1983Bert van Son, 2016bAt the age 23 Bert vaBonmoved to China to worlithin the textile industry

(ibid). After 13 years of experienagithin theindustry in Asia and Turkey, Bert van Son founded two successful

textile companies in France and Sp&ahinler France AS in France frdr961 2004andLeomil Fashion S.A.S.

in Spain fromyear 2004 2009(Bert van Son, 2016b)However, Bert still felt the need to do things differently.

Buying Mud Jeans presented him with an opportunity to dibgt). In 2013, a year after buyinbe companyhe

inducedtle ¢ 6d ejaesaen s thaosn cwehpatté has gai ned the company popul ar
mainstream fashion brands the global markgBert van Son, 2016a) Lease a | e ammosatvee came Ber
initiative to dealing with th firsthand experiences of the sustainability challenges associated with the fashion

industry (ibid).

Challenging and disrupting the traditional maksediscard linear business models dominating the fast fashion
industry today, Mud Jeans embarked on @tiooiously improved produetervice system and takmck systems
since 2013Bert van Son, 2016a)

6.1.2 Systemghinking at Mud Jeans

6.1.2.1 Raw materials, types and suppliers

»Did you know that fashion is the third most pollutindustry in the world (Mud Jeans, 2016b)
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Mud Jeans uses cotton as a major raw material. The company is conscioubekmysustainability issues
associated with fashion industigday For instancethe fashion industrjoday is confronted with the accumulation
of waste, thatds BatwanlSony20lBapisonthe dompany iscawate ththes production of
cotton and processing is associated el working conditions and lowages(Mud Jeans, 2016bAlso in terms

of the raw material itsel;onventional cotin production involvesitensive use of irrigation, nemenewable energy
and ecetoxic agrochemicals (ibid)Cotton production accounts for o 24% of insecticides and 11% of pesticides
on the global marketndyet cotton farms constitute ongbout2.4% of the global cultivated arable lagidud

Jeans, 2016b)herefore, evolving, the company started with makingeséeasiblalecisions on the what type of
cotton it uses in its value creating activities.

By 2014, the company predominantly used organic and recycled cotton in the manufacturing of its denim jeans and

all the other product§viud Jeans, 2016bRecycled cottoi ur t her r e d uwaterdootprintdy 4% oduct s 6
(ibid). 70-80% of organic cotton productions are dependent on rainfall, not irrigdiod Jeans, 2016b)

Additionally, no agrochemicals and genetically modified seeds are used in the production of organic cotton

Therefore, quote:

» The ony raw materials we use a@OTS and BCI certifiedl would like to @ for more GOTS certified cott@o
thatwe knowthgp e opl e have been treated well and that «we donot
(Bert van Son, 2016a)

GOTS stands foGlobal Organic Textile Standard and as an independent certification, it ensures textile processing
sustainablestandard for organic fibrd§&SOTS, 2014)GOTS also provides ecological and social criteria within the
organic fibres. Seefigure 4 belowfor an overview regarding types of cotton used by Mud Jeans between 2014 and
2015.

2014
others dead stock conv 2015
2% cotton others
recycled cotton 1% 1%

13%

Figure4. Types of cotton used by Mud Jeans. Modified aftéud Jeans, 2016b)

As shownin figure 4, the companyliversified by using more conventional cotton than orgamitonly from

suppliers approved by Better Cotton Initiative (BBrt van Son, 2016aBetter Cotton Initiative has standards set

to ensure that global cottgmoduction is better for cotton growers, environment and the f(B®¢ n.d.) The

other advantages associated with BCI are that it is a bigger initiative and that it diversifies by closely helping

farmers to reduce the ustagrachemicals and teach thesustainable farming practicéBert van Son, 2016a)

At the momentMud Jeans is workingvith The Sustainable Apparel Coalition (SA®G)ensuraneasurability and
transparency in sustainability germance of the compar{(Bert van Son, 2016aJhe Sustainable Apparel

Coalition focusses on measuring the environmental performances of the apparel, footwear and home textile industry
by use of itstandardized supply chain amirement toatalled the HIGG indexSAC, n.d.) The HIGG Index
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measures the environmentsdbcial and labor impacts of the making and selling of appanelsiemands transparent
reporting(ibid). For Mud Jeans, such tools are important. Quote:

e [@drtifications are going to be important because one
that the clothing is sustainable and then who is doing the right thingjeeerybdy is saying something[] «
(Bert van Son, 2016a)

Mud Jeans experiences that giving numbers to the compal
important because customers are confused that the majoféstiadn brands nowadays claim to be sustainable
(Bert van Son, 2016a)

6.1.2.2 Production
See figureb belowshows Mud Jeans production roadmap in relation t@tbduction factories

Salgari Srl

Pinori Filati
Quadrifoglio Srl
Calik Denim

/D:M Textiles
G.R.G. Oficina /
Yousstex International /

Figure5. Roadmap of Mud Jeans production factories. Modified fferd Jeans, 2016c¢)

Dealing with quality, logistics, social and environmental issues associated with manufacturing of its products, Mud
Jeans keeps its circles closer by keeping its production factories closer, most preferably ir{NMuwdopeans,

2016c¢). The only ouwideEurope factoy is howeverratherclose and FLOCERT certédd, include DNM Mill factory

in Egypt that mills its denim fibres antbusstex International that has best available sustainable technique in
stitching and laundering demijeans (ibid). Mud Jeans has entered into partnerships with Yousstex that has many
years of experience in sustainable stitching and laundering technégsiestainable value also shared by Mud
JeansYousstex specializes in laser and ozone technoldbiad Jeans, 2016b)

The laser technique replaces the predominant conventional use of sandpaper and potassium per(ivarjanate
Jeans, 2016bAccording to Mud Jeans, the conventional process usdpaper to brush the surface of the fabric
through which the yarn is opened up to make its white base visible. The visibility however, becomes transparent
only when potassium permanganate, a bleaching agent chemical substance is applied. Potassiumatermangan
(KMnOQy) is a strong oxidizing agent very toxic to aquatic life with persistent effe@bslA, 2016) KMnO, as a

strong oxidizing agent, also intensifies fire (ibid).

The use of Potassium permanganate within the Eurdge&m is regulateéh accordance witRegulation (EC) No
1907/2006, Annex Il, as amended by Regulation (EU) No 453/@XBIA, 2016) In the aforementioned

regulation potassium permanganate has been regulatetbagahemial substance to humangen swallowed or
inhaled over a long period of tingibid). Additionally, potassium causes severe skin burns, eye damage and may
cause organ damage if exposed over a long period of H@EA, 2016)

Therefore by using Yousstex laser along with the ozone best available techniques that enhances the white worn
effect visibility, toxic chemical substances and high costs due manual labor involved in the conventional washing
and bleaching techniques are mlem (Mud Jeans, 2016bThrough ozone washing technique according to Mud
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Jeans, 2016loxygen is converted to ozone gas which then damps and rinses. iBueversible process
possibility, this technology reconverts ozons gao oxygen and then sustainably emitted into the atmosphere.

That being said, the rest of production factories are located in Europe predominantly, ithiadyinning, dying,

weaving and finishing of Mud Jeans organic denim fabrics takes place at Calik Denim in Turkey. The stitching of
jeans, knitting of sweaters and recycling of yarns from worn out jeans for manufacturing Mud Jeans jumpers is done
by Italian factories as shown ifigure 5 above.

Establishing close and trustful relationship is an important sustainability aspect for the cqMpdnjeans,

2016c) By keeping its production facilities close also helps to establiskedalues by keeping closer

relationships with almost every single worker at the production factdried Jeans, 2016cAdditionally, keeping

its production factories closer also plays an important element of sustainfailyd Jeangibid). Outsourcing is

a predominant practice in the mainstream fashion industry however, it bears a number of other significant impacts in
terms of sustainabilityShishoo, 2012)One of which Bert van Salabaates

»...like for instance, now you know that (X jeans company), is talking about recycling plastic from the ocean and
66may bedd t heyounvdifthdta nnda kyeet5 @thepimacneuf act ure up« 20 mil |
(Bert van Son, 2016a)

Bert van Son elaborates that such a brand is greenwashing consumers because the 20 million pairs of jeans the brand
manufactures involves unstainable productions also in terms of logistics. All sent by airplane for itistafiimes

are flown to Pakistan for spinning, then yarn to Bangladesh, the textile is the flown to India for tailoring and finally

to shops in Hollan@Bert van Son, 2016aY herefore, the company does its productions in Ejrdpnisia and

Egypt (ibid).

Additionally, to ensure resource efficiency and reduce waétel Jeans produces its products only on demand and
its distributors are only allowed to keep its prototyf®srt van Son, 2016a)

6.1.2.3 Capturing and recapturing value: Sustainable business models at Mud Jeans

6.1.2.3.1 Productservice and takdoack systems

eéthere is a third problem in the whole garment indust |
we going to solve that?(8ert van Son, 2016a)

Therefore, Mud Jeans came up with the leasing andbagle system for its pair of jeans (ibiégure6 below
illustrates fundamental principles of the circular business concepts at Mud Jeans
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Figure6. Principles of PSS and TBS at Mud Jeans. Modified &fiterd Jeans, 20163)

Mud Jeans implements these circular business concepts in order to ensure product reuseianecoatsy for
remanufacturéBert van Son, 2016ayee figureZ belowon how productkervice and takéack systems work at
Mud Jeans
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Figure7. HowPSS and TBS works at Mud Jeans. Modified gftéud Jeans, 2016e€)

Since its implementation, -sediteesystenethahgaiped udsdads papdarity. h e
This disruptive business model innovation is organized in such a way that, at first, a customer pdiyaea one
membership fee ai25 (Bert van Son, 2016al customer receives a pair of denim jeans of their choice and
thereafter, payé 7,50 per month for using the pair of jeans (ibid). TiRé&0 monthly instalment ceases after 12
months where the customer is offdrthree options:

1 The customer resumes total ownership of the pair of jeans without further monthly instalments or;

1 Switch the old pair of jeans with a new pair. With this afigle service provision, he customer pays a one
time switching fee 0610 Eurodor the first month, send the old pair back to Mud Jeans and receive a new
pair of own choice. Thereafter, the customer pgg50 monthly instalments for 12months. However, if a
customer decides neither to own the pair of jeans nor switch them, thelyamse the following option;

1 Send their pair of jeans back to Mud Jeans regardless of its conditions, and @etacher which they
can use at any tim@ert van Son, 2016a)

That being said, the minimum 12 months leagiagod is devised to ensure financial feasibility for both parties
i.e. the lessee (the customer or the user) and the {édadrJeangBert van Son, 2016af\ccording to Bert,

the minimum leasing period does not whatsoevéleaethe durability of the denim jeahsand Therefore,
depending upon the conditions of the pair of jeans upon return Mud Jeans revalorizes either by:

1 Cleaning the recovered denim jeans usasgr and Ozone best available techniques and lease it again
(Mud Jeans, 2016b)
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1 Making necessary repairs, lease it again and repeat. However, if the pair of jeans is extremely worn out,
Mud Jeans ensures sustainable recycling of the materials

1 Recycling: Mud Jeans recollects its denears recovered through leasing or take back and send it to
Sagarli Srl. In Italy for recyclingMud Jeans, 2016cpagarli Srl. recycles the materials into yarn that in
turn, is used by Mud Jeans in the manufacturing of igpprs (ibid). Going beyond its recovering its own
products, the company has embarked on collecting-watijeans that would otherwise, become waste
from anyone. Through O606THE RECYCLE TOUdijeadns, t he comp
recycle themand use them as materials for remanufacturing its products. To achieve this enhanced
remanufacturing journey, Mud Jeans is entered into yet a closely shared value relationship with Tejidos
Royo factory in Valencia, SpaiBert van Sa, 2016a)(Mud Jeans, 2016fIejidos Royo has many years
of experiencing in milling and spinning waste textile materials using sustainable tech@qutesan Son,
2016a)

6.1.3 State of theart experiences: Lessons learned by Mud Jeans

This subtopic present lessons learned by Mud Jebmnsrder to present simplestructuredoverview that clearly
demonstrate different levels of engagemére)essons learned have besategorizedn termsof:

- Selection of materials, suppliers and their | ocatio
activities

- Production in terms of location to suppliers, cleaner productions and design concepts reciprocity to
implemented circular business magjel

- Circular business models aiming at product and material revalorization;

Note that the same structured will be maintained and used in all the investigated caseT$taidiEsng said the
following is a summary of experiences and lessons learned bylbard (summarized after Bert van Son)

1. Related to raw materials

It is necessary to use types of raw materials that are more reciprocal to the circular business concepts and models
(Bert van Son, 2016allosely collaborate with suppliers as a way to ensure shared values that enhance circularity
(ibid). According to Bert, it is also necessary to collaborate with nearbyistgpas this also increasessource

efficiency as well as shared values of bassconceptd.he use of certified raw materials is encouraged as this also
ensures sustainable practices in their produd¢Beant van Son, 2016aJ he use of certified raw materials also

serves as a sustainability communicatmedium between producers and consumers (ibid). It is also necessary for
producers to innovate ways of furthering waste reduc{iBesgt van Son, 2016asuch ways as engaging consumers

in the collection of waste and thereaftworking with best available upcycling techniques that enhances
revalorization of second generation materials (ibddiditionally, always search for alternative sustainable raw
materials that are more suitable for circulafBgrt van Son, 2016a)

2. Related to production

Mud Jeans does not own the production facilities and therefore, the company is entirely dependent on other factories
(Bert van Son, 2016afs a way of ensuring sustainabiligithin productions, Mud Jeans collaborates with factories
that live up to the circular business concepts of the company (ibid). Furthering resource efficiency, first of all, the
company opts to closely collaborate with nearby facilities mainly in ItalginSp unisia and EgygBert van Son,
2016a) (Mud Jeans, 2016cHecondly, Mud Jeans collaborates with factories that have best available production
techniques and best practices in relationgaittcular business concepts (ibid). As a way of ensuring sustainable
practices, the factories that Mud Jeans work with are certified by organizations that seek to ensure sustainable
productions practices within the indus{Bert van Son, 2016a)Additionally, the company has close relations with
these facilitiegMud Jeans, 2016¢)

Additionally, Mud Jeans has chosen to produce only on defartvan Son, 2016aJ hisis a way of reducing

waste and passive stocks. Distributors are only allowed to keep prototypes/models in their stores (ibid).
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3. Related to circular business models

There are many business prospects in circular economy today however, tellingsasfagthbility story by itself

and alone is insufficier{Bert van Son, 2016afrirst and foremost, according to Bert, circular business models
operating within the currently evehanging fashion need to continuously innovetewever, not necessarily by

adapting to the mainstream practices within the industry but by evolving along with fashion and sustainability issues
associated with the current practi¢Bert van Son, 2016ayVith such an approadtom a business viewpoint, the

circular brand will innovate inspired by the challenges associated with the mainstream practices today and offer
sustainable however, fashionable value proposition of today and tom@pidyv

The company initially startedith only one model prototype of its sustainable pair of jeans and told a good story of

its circular business concef8ert van Son, 2016a) That was not enough, not that it
lacked just a few difrent models appealing enough for the sustainably conscious but diverse market audience

(ibid). That along with introducing a whole new and disruptive business concept, was sufficient enough to slow

down an active stadp (Bert vanSon, 2016a) The company has now designed more
and womenobéb, an alias term Mud Jeans and its supporter:
media platformgBert van Son, 2016aJhe company has also diversified into designing other products and

accessories as listed earlier. ihat being said:

»é . Financing is one of the challenges but «Bettvmnnk youb
Son, 2016a)

Referring me to his interview with the Guardi@he Guardian, 2016}hrough which Bert listed five key lessons as
follows:

1 The standard banking system is yet to evolve along with circular busimessptgBert van Son, 2016g)
(The Guardian, 2016§ING, 2015) The changing nature of cash flows, legal issues such collateral and
increased capital needs associatéti circular business concepts challenge the current banking system
(ING, 2015) (The Guardian, 2016)NG suggests the following, among other changes to the current
banking system:

0 A change froncollateral to cash flow based approdttG, 2015) (The Guardian, 2016)
o The development of new valuation and risk model that for instance, captures instead of writes off
the value of second hardsets (ibid).

9 Sustainable value proposition and its circularity concéptge to beso clear that the consumer can easily
understand the concefBert van Son, 2016afThe Guardian, 2016)Also focus on what sethe
c o mp avalyedpmoposition and concept apart from the rest on the market (ibid);

1 Go ahead and use viral marketif@ert van Son, 2016ajThe Guardian, 2016According toBert, such
viral marketing as blogging are a cheaper but effective means of gaining the essential insight in relation to
the customers and market prescieriBert van Son, 2016ajThe Guardian, 2016 he company
encourages its customers to make short statements about their experiences with the products by the brand
(Bert van Son, 2016ajee figured below
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Figure8. Collection of stories from Mud Jeans customers. Modified &ffeird Jeans, 2016a)

1 Continuously interact witcustone r s and educat e t ltiecwar Business tondegise c o mpan
(Bert van Son2016a) (The Guardian, 201650me circular business concepts are literally disruptive and
therefore, need adoption time. For instance, although the leasing business concept is appealing and that it in
particular, hasdi#r ent i ated the brand from the most, it accol
(The Guardian, 2016 he rest comes from purchased goods. However, by interacting with its customers
and communicating with them about #ie possibilities and benefits, Mud Jeans experiences that 80% of
leasers choose to keep their leasing contract. Mud Jeans uses social media platforms such as Facebook,
twitter and also Linkedln. Additi on artleftysimplifhe compan
and engage its customers thereby enhance its sustainable value proposition. Moreover, Mud Jeans engages
its customers by inviting them in their journey. Taking storytelling to a higher fun level, the company has
recently taken its customeon what it calls the RECYCLE Tour from The Netherlands to Tejidos Royo,
Spain via Belgium and Fran¢Bert van Son, 2016apeefigure 9 belowfor Mud Jeans Recycle Tour
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