Preface

The Relooping Fashion Initiative aimed at piloting and modelling the circular busi-
ness ecosystem for textiles. This report covers this business ecosystem modelling
work and introduces the project team'’s crystallized vision of a higher-level system
that enables the textiles industry to operate according to the basic principles of a
circular economy. The aim is not to provide a detailed view of all possible material
flows, actors, or interfaces between the different processes, such as reverse logis-
tics, data, energy, water, process substances or side streams. Rather, the focus is
on explaining the principles of a circular economy in the context of textiles, and
drawing a picture of the key material flows and types of actors along the value
cycles from end-user back to end-user. The overall goal is to maintain the value of
materials as high as possible, with minimum environmental impact.

The different circular business models for textiles are introduced along the val-
ue cycles. The report covers 1) repair and maintenance, 2) re-use as product, 3)
re-use as material, and 4) recycling-related activities, and business models for
post-consumer/user textiles along the entire value chain. All these processes need
to work seamlessly together for the circular business ecosystem to function effec-
tively. Some parts of the value chain, such as textiles producing & design and
retail, are already well established, while others, such as effective textile collection
and sorting for non-reusable poor-quality textiles, are currently still missing at an
industrial scale.

To solve the global textile waste problem, and to be able to replace some of the
virgin materials such as cotton with recycled textile materials, new recycling tech-
nologies are at the centre of attention. This report also gives an overview of the
key emerging technologies for textile recycling. Furthermore, this report discusses
the topic of shared value creation in the circular economy context, since one of the
goals for the Relooping Fashion Initiative was to create a circular business eco-
system, which creates shared value for all parties along the value chain.
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1. Introduction

The following chapter gives a general overview of the current linear textiles value
chain for understanding the starting point and the big picture of the prevailing
global model Chapter (1.1). Then, the basic principles of a circular economy are
explained as a wider context and objective for the transition from linear to circular
business ecosystem for textiles (Chapters 1.2 and 1.3).

1.1 Current Linear Textile Production

The simplified linear model of textile production starts from the production of fi-
bres, which are used in formation of yarns, and further knitted or woven fabrics,
which are sewed into final products, which end up as waste after consumption
(see Figure 1). Chemicals, water and energy is used and emissions released to
the environment throughout every step during the entire life cycle of the product.

Chemicals, e.g. dyes and additives
Water
Energy
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Raw
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Figure 1. Simplified linear model for textile production,
re-drawn from (Choudhury, 2014).

The textile business is a complex system from design and production to global
distribution of clothing and textiles (see Figure 2). Clothing and textiles are con-
sidered as a necessity and commodity products, but also their aesthetics and
design play an important role. The production chain depends on the raw material
source (natural and synthetic) and also includes various additional steps such as



dyeing, printing, and finishing steps, thus involving chemical and other related
industries. Distribution involves retail business, which is segmented including, for
example, brand owner stores, department stores, boutiques, and markets, as well
as on-line versions of these.
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Figure 2. Textile production value chain and included businesses
as presented by the Tex-Map project (Euratex, 2006).

In recent decades, especially the production steps have overcome changes and
become fast moving. Textile production steps are spread all over the world and
leading companies are sourcing world-wide. It is common that fibres produced on
one continent are transported thousands and thousands of kilometres around and
across the globe before the end-product is purchased by consumer. Natural fibre
production is concentrated in specific areas, but many other parts of the produc-
tion chain have partly been located based on labour costs, since textile and cloth-
ing production is a very labour-intensive industry. The textile sector in Europe and
other Western countries has overcome a structural change in the past few dec-
ades, and the basic production, such as spinning, weaving and sewing, has
moved to developing countries with lower wages.

It is easy to see how the economic value is distributed in the global value chain
along the entire life cycle of the textiles from raw-material production to the end of
life. To elaborate on the distribution of value in the industry, two industry types can
be identified; 1) textiles industry comprising the production stages from fibre pro-
duction to finishing the textiles, and 2) clothing and fashion industry, including the
fashion and textiles design, production, distribution and retail. The textiles industry
offers basic-level jobs for unskilled labour at the earlier phases of the value chain,
whereas the clothing and fashion industry representing the buyer is focused on
high-value-added segments where design, research and development are im-
portant competitive factors (Gardetti & Torres, 2011).

Globalization has formed two types of international economic networks — those
that are producer-driven and buyer-driven — with the apparel industry typically



being one that is buyer-driven (Gereffi, 2003). Some fibre, yarn and fabric produc-
ers still act independently, but large international brands are taking care of design
and retail by themselves, and may have taken control over all other steps too.

The textile industry is an important provider of basic-level jobs in many develop-
ing countries. However, the increase of global trade has not increased opportuni-
ties for social or economic catch-up among the least developed nations. Value
chains are characterized by power asymmetries, with leading companies in the
dominating position and dominated companies mainly in developing countries,
which compete worldwide to take over certain tasks in the production process of
goods. The competitive pressure to produce at low cost in low-value adding seg-
ments increases the pressure for low wages and poor working conditions
(Azarhoushang, 2015).

The main social responsibility issues in the global textiles industry are related to
labour conditions, such as pay levels that are under the living wage and thus insuf-
ficient to meet basic needs, excessive working hours and overtime, lack of suffi-
cient health and safety procedures, as well as forced labour and child labour. The
shift to shorter lead times, more styles and more volatile orders has a direct impact
on working hours. Forced, excessive and inadequately compensated overtime is
an endemic problem in the global apparel industry (Anner, 2015). It is widely
known that the textiles production and the related transportation involve different
kinds of occupational health issues. It is also a challenge, that many workers in the
textile industry are obliged to leave their families and children to relocate for work
to such an economic and living environment that is not sufficient for the workers to
meet their basic needs and support their families. The lack of organization power
and collective bargaining of the workers and the failure of governments to impose
sufficient regulations and control mechanisms contribute to the difficulty in re-
sponding to these issues.

The environmental impacts of various textile production steps are high as re-
viewed by Slater (2003). The production of synthetic raw materials, such as poly-
ester (PES), utilizes non-renewable natural resources, while the production of
cotton requires a high amount of chemicals and irrigation water. Many of the textile
processes are wet processes, not only using fresh water but also producing waste
waters rich in salt and chemicals, which leads to high energy need for drying. In
addition to high water consumption, excessive cotton production also requires
large areas of land that would be arable for food production.

From an ecological perspective, the textile industry is considered as one of the
most polluting industries in the world due to use of harmful chemicals, high con-
sumption of water and energy, generation of large quantities of solid and gaseous
wastes, huge fuel consumption for transportation and use of non-biodegradable
packaging materials (Choudhury, 2014).

Another major environmental challenge of the current linear textile production
and consumption model relates to the end of the product life-cycle.



Textile waste is a huge problem around the globe. The majori-
ty of textile waste still ends up being incineration or landfilled.
More than 15 million tons of used textile waste was generated in
the United States in 2013, and of this amount only 15.2 % was
recycled (EPA, 2015). In the EU, an estimated 9.35 million tonnes
of textiles are currently incinerated or landfilled every year.
(Oakdene Hollins, 2016).

Large amounts of used post-consumer clothing are exported from developed
countries to developing countries, for example, from Europe to Africa. Imports of
second-hand clothing have been growing over the past decades. The import of
worn clothing has grown 233% in Uganda and 1100% in Tanzania in the past
twenty years (Halling, 2016).

That creates a challenge for local textile production, which is not able to com-
pete with the imported used textiles. That also shifts the textile waste problem
from the developed countries to developing countries, adding to their environmen-
tal and waste challenges. In March 2016, the governments of the East African
Community, which includes Kenya, Tanzania, Uganda, Rwanda, and Burundi,
proposed a ban on imports of second-hand clothes to their regional trade bloc.
The ban would outlaw donations of clothing from wealthier countries by 2019.
While there are many traders earning a living through the sale of these donations,
the governments proposing this ban argue that they will be able to create better
jobs within the textile industry, more than offsetting any economic loss faced by
the traders (Halling, 2016).

The technical textiles sector differs somewhat from the traditional textile and
clothing industry. In addition to different processing chains especially for
nonwovens manufacturing, also the quality and performance in many cases out-
weigh the price in many applications. On the other hand, the technical textiles
sector also includes various disposable product categories, but their production is
less labour-intensive and the production has been profitable in developed coun-
tries and thus, the sector has benefited also from shorter logistic chains since also
the use of technical textiles is higher in developed countries compared to the de-
veloping world.

Regardless of the structural chance of the traditional textile sector, the textile
and clothing industry is still one of Europe’s major industrial sectors with an annual
turnover of 169 billion euro and a workforce of 1.7 million in 2015 (Euratex, 2015).
According to Euratex (2015), after a long period of diminishing, the European
textile and clothing industry is now showing indications of recovery. A small growth
from 2014 to 2015 has been seen in terms of turnover (+2.2 %), employment (+0.4
%), number of companies (175 000, +1.9%), and exports (44.5 billion Euro,
+3.6%).

The competitive advantage of the Finnish and European textile industry lies in
high scientific knowledge and know-how, fashion and creativity, as well as innova-
tions. Increased environmental awareness is also a major topic among the textile
industry in the Western world (Euratex, 2004). There is a need for the develop-



ment of new environmentally friendlier production processes to comply with the
tight environmental regulations. Green technologies may include, for example, use
of bio-based and recycled raw materials and utilization of enzymes.

New environmentally friendly technologies such as water free textile dyeing and
finishing technologies, integrated and intensified processes and replacement of
chemical processing by biotechnology are being developed for more sustainable
production of textiles (Euratex, 2006). Recycling of textile fibres is further devel-
opment to increase sustainability and reduce the environmental load of textile
production.

Figure 3. Pure Waste Factory for mechanical recycling
of textile industry waste materials.

1.2 Circular Economy

According to the most common definitions, the circular economy is an economic
model which aims to restore the value of resources, materials, and products as
high as possible for the maximum amount of time, and then return the materials
back to use in continuous cycles instead of generating waste, where the value is
lost.



Circular economy is unfortunately often understood as a non-
waste model only, although it encompasses also other im-
portant aspects. These aspects make the circular economy

model much more sustainable than simply recycling the waste
streams of our current linear economy. The wider context of

circular economy can be better understood by examining the
underlying schools of thoughts
the circular economy is based on.

The circular economy concept has deep-rooted origins and cannot be traced
back to one single date or author. However, its practical applications to modern
economic systems and industrial processes have become more widely known
since the late 1970s. Circular economy as a concept we know today is based on,
for example, industrial ecology, cradle to cradle philosophy, biomimicry, and natu-
ral capitalism (Ellen MacArthur Foundation, 2016).

Industrial ecology is the study of material and energy flows through industrial
systems. Focusing on connections between operators within the industrial ecosys-
tem, this approach aims at creating closed-loop processes in which waste serves
as an input. Industrial ecology adopts a systemic point of view, designing produc-
tion processes in accordance with local ecological constraints whilst looking at
their global impact from the outset, and attempting to shape them so they perform
as close to living systems as possible. With an emphasis on natural capital resto-
ration, industrial ecology also focuses on social wellbeing (Ellen MacArthur Foun-
dation, 2016).

Michael Braungart and Bill McDonough developed the Cradle to Cradle™
concept and certification process. This design philosophy considers all material
involved in industrial and commercial processes to be nutrients, of which there are
two main categories: technical and biological. The Cradle to Cradle framework
focuses on design for effectiveness in terms of products with positive impacts and
reducing the negative impacts of commerce through efficiency. According to the
concept, product components can be designed for continuous recovery and reutili-
zation as biological and technical nutrients. The following three key principles are
at the heart of the cradle to cradle concept: 1) eliminate the concept of waste; 2)
power with renewable energy; and 3) respect human and natural systems (Ellen
MacArthur Foundation, 2016).

Biomimicry relies on three key principles (Ellen MacArthur Foundation, 2016):

1. Nature as a model: Study nature’s models and emulate these forms, pro-
cess, systems, and strategies to solve human problems.

2. Nature as a measure: Use an ecological standard to judge the sustainabil-
ity of our innovations.

3. Nature as a mentor: View and value nature not based on what we can ex-
tract from the natural world, but what we can learn from it.
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Natural capitalism refers to the world’'s stocks of natural assets including soil,
air, water, and all living things. The following four principles underpin natural capi-
talism (Ellen MacArthur Foundation, 2016):

1. Radically increase the productivity of natural resources
2. Shift to biologically inspired production models and materials

3. Providing value as a continuous flow of services rather than the traditional
sale-of-goods model

4. Need to restore and regenerate natural resources increases.

According to the European Commission (EC), the transition to a more circular
economy is an essential contribution to the EU's efforts to develop a sustainable,
low-carbon, resource-efficient and competitive economy (European Commission,
2015). The circular economy will boost the EU's competitiveness by protecting
businesses against scarcity of resources and volatile prices, helping to create new
business opportunities and innovative, more efficient ways of producing and con-
suming. It will create local jobs at all skill levels and opportunities for social inte-
gration and cohesion. At the same time, it will save energy and help avoid the
irreversible damages caused by using up resources at a rate that exceeds the
Earth's capacity to renew them in terms of climate and biodiversity, air, soil, and
water pollution. Circular economy also lowers current carbon dioxide emissions
levels (EC, 2015).

Circular economy, enabled by the technology revolution, allows Europe to grow
resource productivity by up to three percent annually. This would translate into a
GDP increase of as much as seven percentage points relative to the current de-
velopment scenario, with additional positive impacts on employment (Ellen MacAr-
thur Foundation, 2015). Economic actors, such as businesses and consumers, are
key in driving this process.

1.3 Textiles and Circular Economy

Circular economy cuts through all sectors of economy, and the advantages men-
tioned earlier apply to the textile and clothing industry as well. Discarded post-
consumer textiles and other textile wastes are one of the next biggest problems for
the fashion and textiles sector. For example, in Finland approximately 72 million
kilograms of textile waste are formed annually, from which only 20% is collected
separately. From this amount, good-quality clothes and home textiles go to reuse
(12 million kilograms, 16.5% from the total textile waste), while a small portion is
recycled mechanically (1.1 million kilograms, 1.5% of the total) and some (1.4
million kilograms, 2% of the total) still goes to energy production (SYKE, 2015).
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Figure 4. Discarded textiles in The Helsinki Metropolitan Area Reuse Centre.

Strategies to transform the linear textile industry into a circular industry sector
can be based on three approaches: circular material flows, i.e. creating value from
waste, 2) servitization that emphasizes functionality over ownership, and 3) suffi-
ciency based on effective resource use (Sitra, 2015). The Relooping Fashion
Initiative focused on circular material flows by demonstrating closed loop recycling
for discarded textiles (see Figure 5).
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Figure 5. Post-consumer textile recycling pilot demonstrated in
The Relooping Fashion Initiative.

Clothes and textiles are one of the largest consumer goods categories in the

world, and the transition from a linear to circular economy of textile requires con-
sumer commitment. Therefore, also consumer habits, attitudes, and consumer
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communication were examined in our project as methods for committing consum-
ers to circular economy.

Figure 6. Image: Helsinki Metropolitan Area Reuse Centre.

The Relooping Fashion Initiative
The Relooping Fashion Initiative aimed at piloting and creating a model for a closed
loop textiles ecosystem based on the principles of circular economy. Targets of the pro-
ject were to produce business opportunities and shared value for all parties within value
chain. Main themes of the project included service, production, design, and business.
The research consortium included actors from all stages of the value chain provid-
ing a wide knowledge base on modelling and enabling a practical implementation of
post-consumer textile recycling. In the pilot, The Helsinki Metropolitan Area Reuse Cen-
tre collected post-consumer textiles from their normal textiles donation feed and sorted
out cotton materials not suitable for reuse. The materials were then grinded by SUEZ
(currently Remeo), and delivered to VTT for processing into new cellulosic fibres.
Seppald’s role was to design and produce a clothing line using the novel fibres in co-
operation with Pure Waste Textiles. Reusable packaging by RePack enabled delivery of
new clothes and return of used clothing from the consumer back to the cycle, thus clos-
ing the loop. Other project partners included Ethica, Touchpoint and Lindstrom.
www.reloopingfashion.org
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2. Modelling of a Circular Business Ecosystem

The following Chapter 2.1 briefly clarifies the concept and origins of the term
business ecosystem, and adds on that the central role of circular business mod-
els. Chapter 2.2 explains the key principles used in ecosystem modelling; the
value cycles, and the waste management hierarchy. Chapter 2.3 gives an over-
view of the scope and goals of the research, and the methodologies used for the
work.

2.1 Whatis a Circular Business Ecosystem?

The transition to a circular economy is a systems-level change and requires a new
kind of value creation mind-set. Designing out waste and maintaining the value of
products and materials as high as possible for a maximum period requires close
collaboration among the whole value network. This means that no company can
go to circular economy alone — which is especially true when large volumes of
material must be processed. That is why business ecosystems are at the heart of
the transition to a circular economy.

What does the commonly used term ‘business ecosystem’ then mean, if it is of
such importance in the transition towards a circular economy? The concept was
originally introduced by James F. Moore in the 1990’s with the following definition
(Moore, 1993): “An economic community supported by a foundation of interacting
organizations and individuals—the organisms of the business world. The econom-
ic community produces goods and services of value to customers, who are them-
selves members of the ecosystem. The member organisms also include suppliers,
lead producers, competitors, and other stakeholders. Over time, they coevolve
their capabilities and roles, and tend to align themselves with the directions set by
one or more central companies. Those companies holding leadership roles may
change over time, but the function of the ecosystem leader is valued by the com-
munity because it enables members to move toward shared visions to align their
investments, and to find mutually supportive roles.”

Every business ecosystem develops in four distinct stages: birth, expansion,
leadership, and self-renewal. During the birth stage of a business ecosystem,
businesses focus on defining what customers want, that is, the value of a pro-
posed new product or service and the best form for delivering it. According to
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Moore, success at the birth stage, at least in the short term, often goes to those
who best define and implement this customer value proposition. Moreover, ac-
cording to Moore, during the birth of a business ecosystem, collaboration is very
important. From the leading company’s standpoint, business partners help fill out
the full package of value for customers (Moore, 1993).

Designing business ecosystems involves a complex and multi-staged process,
a good knowledge of components or those elements that could be incorporated,
and specific delimitations of relationships between these. In such an approach, it
is necessary to elaborate a theory and transpose it into practice (Galateanu,
2013).

Circular business ecosystems are business ecosystems,
which together create products, solutions and services based
on the principles of a circular economy, and apply circular
business models in their way of operating and doing business.

There are several different ways to present and define the circular business
models. Business models are ways of operating and doing business in a way that
contributes to the transition towards a circular economy. One of the best-known
lists of circular business models is presented by Accenture (2014). It defines five
key circular business models:

1. Circular supplies: Provide renewable energy, bio-based- or fully recycla-
ble input material to replace single life cycle inputs.

2. Resource recovery: Recover useful resources/energy out of disposed
products or by-products.

3. Product life extension: Extend working life cycle of products and com-
ponents by repairing, upgrading and reselling.

4. Sharing platforms: Enable increased utilization rate of products by mak-
ing possible a shared use/access/ownership.

5. Product as a service: Offer product access and retain ownership to in-
ternalize benefits of circular resource productivity.

Circular business model innovations are by nature networked: they require col-
laboration, communication, and coordination within complex networks of interde-
pendent but independent actors/stakeholders. The challenge of re-designing busi-
ness ecosystems is to find a win-win-win setting that is a balance between the
self-interests of involved actors and that thereby influences and facilitates their
actions to cooperatively shape the circular business model (Antikainen, 2016).
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Ethica Ltd

Ethica Ltd is a Finnish circular economy consulting firm, specialized in circular busi-
ness development, ecosystem creation, and urban planning. Ethica works with both pri-
vate businesses and the public sector to find new, sustainable growth opportunities
within the circular economy. The clients include cities, technology industry, textile indus-
try and raw materials sector among others. Ethica operates across the globe, and has a
wide network of collaboration partners.

Ethica has developed methodologies and tools which help to elaborate and de-
scribe the differences between linear and circular business models and ecosystems,
and has extensive hands-on expertise in facilitating their creation. In most cases the key
material and data flows, business models, and customer experience is developed simul-
taneously with the supportive circular business ecosystem. Ethica believes that a clearly
defined ambitious target and well-articulated customer value proposition are crucial for
successful circular business models.

In the Relooping Fashion project, Ethica’s role was to lead two work packages, one
related to circular business ecosystem modelling, and the other related to Consumer
research & communications. Along with this public research, Ethica has also further de-
veloped it's methodologies related to circular business ecosystem modelling and crea-
tion.

www.ethica.fi/en

2.2 Key Principles of Ecosystem Modelling

Instead of using a complex business ecosystem modelling (theoretical or practical)
approach or individual business modelling tools, a more systemic-level approach
was taken in the Relooping Fashion Initiative to model the future circular business
ecosystem for textiles across the whole value chain. The circular economy pilot
offered a very concrete platform to test and understand all the stages needed for
creating a closed loop of textiles from consumers back to consumers — from prod-
uct take-back to offering a new clothing line made of the recycled fibres.

However, while the actual pilot concentrated on creating the closed loop around
chemical recycling, the business ecosystem model recognizes also other actors
working with re-use and recycling of textiles. This wider systemic perspective is
necessary for restoring the value of used textiles in accordance with the key prin-
ciples of a circular economy.
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Figure 7. Four (technical) value cycles of a circular economy,
simplified from (Ellen MacArthur Foundation, 2017a).

In the known circular economy system diagram by the Ellen MacArthur Founda-
tion (2017a), recycling is the last value cycle after other measures (inner value
cycles) to restore and regenerate value with minimum environmental impact are
taken. Therefore, to follow the principles of a circular economy, all four value cy-
cles of the diagram were taken as a back bone for modelling the circular business
ecosystem for textiles. A simplified version of the cycles (based on the technical
cycles for finite materials) is illustrated in Figure 7.

While the value cycles were used as a basis for visualizing and understanding
the whole closed loop business ecosystem, it is evident that a successful imple-
mentation of the circular business model in all these stages plays a crucial role in
a transition towards the textiles circular economy. Closing any of these loops re-
quires their own circular value chains. The most relevant circular business models
in the different parts of the business ecosystem are explained in more detail in
Chapter 3.

According to the waste management hierarchy (Figure 8), waste prevention is
prioritized. This puts the circular product and service design, for example designs
for durability, in a very important role, and on the other hand emphasizes the role
of consumers in preventing the formation of excess textile waste. In the fast-
fashion culture of today, that represents a major shift in consumer behaviour.
These topics will be discussed in more detail within the following chapters.
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Figure 8. Waste management hierarchy.

The circular business ecosystem for textiles aims to keep
most post-consumed textile materials in the re-use cycles or
recycle them (depending on their quality) instead of textile
waste being incinerated or ending up in the landfill. The key
objective should be to use recycled textile materials for pur-
poses that regenerate maximum value.

At the moment in Europe, post-consumer textiles that are no longer suitable for
re-use are mainly sent to energy recovery. The key motivation of the Relooping
Fashion Initiative and related research activities is to recycle or up-cycle this major
textile material flow to new higher-value products instead of using it for energy
generation or disposing it in landfills (where landfill bans do not yet exist). There-
fore, energy recovery and disposal options are excluded from the ecosystem
modelling (Figure 9), however recognizing that minor waste flows would likely still
be generated from many phases of the value chain. Furthermore, it is also in the
interest of waste management organizations to remove textiles from the energy
fraction, because they cause problems in the incineration process.

2.3 Goal, Scope, and Methods of the Work

The goal of the business ecosystem modelling was to crystallize the future vision
of the circular economy in the textiles industry, and define different actors, material
flows and key processes in the wider cross-sectoral value network. Looking at the
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business ecosystem from many different perspectives based on the circular econ-
omy principles (the value cycles, circular business models and circular design
strategies) increases the understanding of all different means needed in the transi-
tion towards a circular economy. Crystallizing this common high-level vision, in
addition to a clearly articulated customer value proposition, is one of the key suc-
cess factors in the first (birth) stage of new business ecosystems.

The scope of the business ecosystem modelling work was wider than the actual
circular economy pilot, which focused on the chemical recycling cycle. Widening
the scope was necessary in order to ensure that the material flows follow circular
economy principles and waste management hierarchy. The other cycles already
exist, while recycling cycle is not yet functioning to its full capacity. This is, for
example, due to technological challenges in processing fibre blends as well as
handling of large amounts of reduced-quality materials and fibres. The circular
economy pilot of the project gathered experience of the recycling value chain that
is given the most attention also in this report. In this research, less emphasis was
given to the textiles and clothing industry from fibre production onwards, although
some key findings are highlighted for that part of the value chain as well.

The business ecosystem modelling work was based on experiences and the vi-
sion of the national business ecosystem in Finland, but also other international
initiatives were studied. The achieved results are somewhat applicable globally.
The research did not represent a full global view on the circular economy of the
textiles industry, and did not aim to cover all on-going initiatives world-wide. How-
ever, many case examples and an overview of some of the most important devel-
opments are given.

This research work is based on literature studies, project workshops and indi-
vidual interviews of the project partners as well as selected other local stakehold-
ers working with the textile business and recycling.

Our vision of the circular business ecosystem of textiles is based on the four
value cycles familiar from the circular economy system diagram by the Ellen Mac
Arthur Foundation (shown in Figure 7). The simplified model describes the main
material flows from one actor to another along the value chains. As business eco-
systems are very complex, our modelling work focused on illustrating a high-level
vision of the future ecosystem; the needed actors, their roles and their interdepen-
cies in terms of the main product/material (used textiles) flows.

The model focuses on traditional textile products such as clothes, as well as
home and interior textiles, while technical textiles and industrial textile wastes
were excluded. Logistics, particularly reverse logistics, is a key enabler, as it has a
central role in moving the material flows and recovering the products and materials
efficiently back to use. Nevertheless, it was excluded from the visual model. The
reverse logistics is, to some extent, discussed in the section related to collecting
and sorting of post-consumer textiles.
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3. Circular Business Ecosystem of Textiles

This chapter describes, in detail, the vision and model of a future circular business
ecosystem for textiles. The model is illustrated in Figure 9.
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Separate collection,
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Fiber manufacturing

Figure 9. Model of a circular business ecosystem for textiles.

The user has a central role in creating closed loops. In this simplified ecosystem
model, users include both consumers, as well as the professional/organizational
textile users. For these user groups, the material flows are quite similar, but the
ecosystems differ to some extent, especially in terms of ownership and roles of the
specific actors.

The four hierarchical loops of the textiles circular business ecosystem all start
from users, whether consumers or professional users. Users, with their values,
attitudes, and most importantly their behaviours, are the key enablers of all those
processes. First, with the right user behaviour and maintenance and repair,
clothes and textiles can be used for the maximum length of time. When the user
for any reason wants to discard clothes or other textiles products that are suitable
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for re-use, the textiles should be redistributed to other possible users and re-used
as products. The next preferred option for these clothes and textiles is to use them
as textile materials. Only when the quality of the fabric is such that it is no longer
suitable for re-use as a product or material, should it be recycled.

From all the value cycles, the textiles should always be returned to users in a
format that best restores or regenerates value. Some other industries are already
using the recycled textile materials as their raw material, and that will be the case
in the future as well. However, it would be important to be able to direct most of
the re-used and recycled textiles back to textile applications rather than to a lower-
value application.

The next chapters explain the different parts of the circular business ecosystem
in more detail and give an overview of the guiding principles and the key functions,
actors, and related business models for closing the loops.

3.1 Use, Repair and Re-Use of Textiles

This chapter explains the role of maintenance and repair, re-use as product, and
re-use as material-related functions and actors in the circular business ecosystem
of textiles. Those actors, companies, and service providers work with textiles and
textile materials such as fabrics, which are still suitable for use and re-use (Figure
10). This simplified ecosystem model does not include all possible actors, but
represents the key ones (excluding logistics). This part of the circular business
ecosystem of textiles already exists to a large extent, but its role could be larger in

the future.
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Figure 10. Loops for re-usable textiles.

The circular economy is too often confused with recycling. Also, industrial sym-
biosis is often related to exploitation and usage of waste or side streams as raw
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materials to other processes. Those are both important aspects of a circular econ-
omy, but not the whole story. At the heart of the circular economy is the idea of
maintaining the value of products and materials as high as possible for the maxi-
mum of time with the minimum environmental impact.

Therefore, the first goal is to be able to use textiles in their original format for as
long as possible. The key enabler for that is circular product design. Below are the
circular design strategies as introduced in the book ‘The Products That Last’ (Delft
University of Technology, 2017):

1. Design for product attachment and trust
Creating products that will be loved, liked, or trusted longer.

2. Design for product durability
Developing products that can take wear and tear without breaking down.

3. Design for standardization & compatibility
Creating products with parts or interfaces that fit other products as well.

4. Design for ease of maintenance and repair
Enabling products to be maintained in tip-top condition.

5. Design for upgradability & adaptability
Allowing for future expansion and modification.

6. Design for dis- and reassembly
Ensuring products and parts can be separated and reassembled easily.

All these strategies are important for the textiles industry to move towards a cir-
cular economy. People use their favourite clothes to which they are emotionally
attached much longer than other clothes. The owner keeps their favourite clothes
until they break down, become aesthetically unappealing or unfit. The good quality
and durability of fabric and fibres enable a longer usage and re-use of textiles,
either as a product or material. A garment can be transferred from one user to
another as such or as an up-cycled product, or if the fabric is still in good enough
condition it can be re-purposed. Design for standardization and compatibility could
mean, for example, clothing lines designed to match in different combinations for
variety. Design for ease of maintenance and repair could include care and repair
instructions for the user, spare parts with the original product, or information about
available maintenance services. Design for upgradability and adaptability allows
versatile use, for example, using the same pieces of clothing for leisure, work and
festive occasions, and up-cycling when the quality of the product is high. Design
for dis- and reassembly, such as easily removable zippers or buttons, makes the
re-use of fabrics as material easier.

Users are at the centre of the circular textile business eco-system and the mo-
tor of the circular economy from many perspectives. They need to return goods
that are no longer needed to be used for other purposes. More importantly, con-
sumers and other end-users should create an increasing demand for re-used and
recycled products, and products that are of high quality and maintain their value
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longer. Consumers’ and end users’ roles in the circular economy of textiles is also
discussed in Chapter 3.3, ‘Textile collecting and sorting’, and in Chapter 4, ‘Creat-
ing shared value in the circular economy’.

Figure 11. Image: The Helsinki Metropolitan Area Reuse Centre.

The repair and maintenance cycle in this ecosystem model includes also the
repair done by the users themselves. That is no longer very common since one
consequence of the current fast-fashion culture is that many people no longer see
it as being worth the trouble to repair their clothes, rather they just buy new ones.
An increasing number of people no longer have the skills or equipment, such as
sewing machines, to do even small repair tasks like sewing buttons or repairing
opened seams. Helping people to (re)learn these everyday skills could offer new
business opportunities to some, in addition to the repair services already currently
available. The circular business models, which aim at extending product lifetime,
are especially important in this cycle, and the companies that offer these services
should benefit from the transition to a circular economy as well. When clothes are
designed for attachment and trust, and the fabric is durable and withstands time
and wear, people are likely to be more willing to also repair clothes, rather than
discard them to be recycled.
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Re-use as product is the preferred option for clothes that are still in good con-
dition, but are no longer worn by the user for any reason. There are already many
different kinds of actors and service providers in this field. Second-hand trading
includes, for example, the regional re-use centres, traditional flea markets, and the
different on-line trading and market platforms and groups. There are also a grow-
ing number of new commercial second-hand operators with different kinds of busi-
ness models. Sharing and giving include also various types of charity organiza-
tions, who distribute donated clothes to those in need. Some of the challenges in
second-hand trading and charity relate to the fact that consumers/users do not
always know what happens to the clothing they have donated, and whether it ends
up in charity or sales. According to our consumer research (TEKI, 2016; Vehmas,
2017), transparency of the operations was one of the key requirements from the
consumers for the re-use and recycling of textiles. New emerging actors of the
circular business ecosystem are clothing rental and leasing companies. Clothing
rental has so far focused on festive clothes as well as professional and work cloth-
ing, but new types of rental and leasing companies can be expected to grow also
into everyday clothing and leisure wear. These services-based business models
are expected to have significant growth potential in the future.

Figure 12. Material reuse at Touchpoint.

Re-use as material types of activities and actors include most of the currently
operating textiles companies and designers that focus on clothing made of re-used
materials. Discarded textiles which are, for example, damaged so that they can no
longer be easily repaired for re-use in their original shape and form, but still have
good-quality fabric, could be used for this purpose. The clothes or fabrics for this
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purpose are seldom sourced directly from the end-users, but more often from the
companies who operate with larger amounts of such textiles — like the second-
hand retailers.

The Helsinki Metropolitan Area Reuse Centre

The Helsinki Metropolitan Area Reuse Centre is a non-profit organization whose mis-
sion is to improve the state of the environment by reducing the amount of waste and by
increasing environmental awareness. The Centre accepts donations of re-usable
clothes, textiles, and other products, which are then either sold at their stores or donat-
ed to other collaboration partners or users. As a social enterprise it also offers work for
disabled people, long-term unemployed, students of Finnish language, on-the-job train-
ees and people performing community service.

The Centre has for years been an active player in increasing the consumer aware-
ness for more sustainable use of textiles. Some examples of this work include produc-
ing training materials (including virtual courses) for children and youngsters and adults
to recognize good-quality fabrics, and learn to maintain the quality with good care. Also,
repair and handicraft workshops have been arranged. Good quality is a starting point for
successful re-use. The Centre’s simple advice for consumers is to: “Buy for a reason —
count on quality — wear re-used”

The Helsinki Metropolitan Area Reuse Centre can have an important role in textiles
sorting in the future: to ensure sufficient competences and to minimize environmental
impacts. Minimizing environmental impacts means using our natural resources effec-
tively, so that the majority of textiles could be re-used as products, before being recy-
cled. For the future textile business ecosystem, it is vitally important that the whole pro-
cess and value chain is efficient, and that consumers will love the re-used and recycled
textiles so much, that they are willing to buy them and take good care of them.

In the Relooping Fashion initiative, the Helsinki Metropolitan Area Reuse Centre’s
role was to collect, sort and process discarded textile materials for the pilot. According
to its mission, the Centre emphasized the importance of sustainability of the solutions
and the meaning of waste management hierarchy. The Centre also tested and devel-
oped the sorting of textile materials; what kind of competences and processes are re-
quired for the sorting to function effectively and fulfil waste management hierarchy re-
quirements.

https://www.kierratyskeskus.fi/in_english

Three slightly different types of activities can be identified: 1) handicraft, 2) de-
sign and upcycling, and 3) recycled textile production. Handicraft includes re-
purposing fabrics for other use, common purposes being, for example, carpets,
bags, and interior textiles, but we expect to see a lot of innovation and new ideas
here. Handicraft consists of mainly individual entrepreneurs. Design and upcycling
includes the current providers of recycled clothing we see today — typically smaller
eco-textile companies focused on highly sustainable and innovative designs,
where recycled fabric is the key raw material type. Recycled clothes are not sold
as such, but they are upcycled to have a new look and feel, or only parts of the
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clothes (fabrics) are re-used. This is a sector with a great growth potential as well.
In fact, we expect to see new large-scale recycled textile production to emerge,
when the supply of raw material becomes more sufficient, steady, and profitable.
Labour intensiveness will probably remain as a challenge for the value chains
based on re-used textiles, unless the political steering mechanisms start changing
the bigger picture, for example, by shifting the taxation from labour towards taxa-
tion of raw materials and environmental externalities.

Retailers have an important role to play in the re-use of textiles. In the future,
we foresee the retailers and brands taking a much larger role in offering used and
recycled clothing lines to the consumers as an alternative to clothes based on
virgin materials. Those could be virtually new clothes based on new recycled fi-
bres, or upcycled second-hand lines based on re-use. Being close to the end-
users in the value chain, retailers also have an important role and opportunity to
increase awareness of the end-users and help them make sustainable choices.

3.2 Special Characteristics of B2B Business

In the business to business (B2B) landscape, the main material flows remain the
same, but the roles of the ecosystem'’s actors can be quite different. This is mainly
due to different ownership of the clothes and textiles.

Touchpoint

Touchpoint designs and produces a new kind of bold and ecological work wear and
corporate gifts. Their main idea is to re-use materials which are otherwise obsolete, due
to our current linear throwaway culture or lack of imagination.

Touchpoint helps their customers by offering creative and visionary solutions; al-
most anything can be turned into something new and functional, which is smarter and
more stylish than old designs. Usage of recycled materials is at the heart of their
unique, ecological business model for producing clothing lines and PR-products for
businesses and other organizations.

The key strategic objective for Touchpoint is to develop a circular economy based
service concepts, which support sustainable development and enable a holistic custom-
er service experience. Usage of re-used and recycled materials coupled with good ser-
vice design creates a unique value proposition for their customers: a value proposition,
which is based on a meaningful story, emotion, and purpose. Touchpoint’s goal is to
use 100% ecological materials by 2020.

Touchpoint participated in the Relooping Fashion initiative to find new connections,
collaboration partners, and circular business opportunities, as well as to exchange in-
formation about the new technologies and solutions related to recycled fabrics.

http://www.touchpoint.fi/en/
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Lindstrom Group

Lindstrém is one of Europe’s leading textile service companies with over 165 years of
experience in the textile industry. Lindstréom offers textile rental services, and its rental
work wear is used by over a million people every day. Rental textiles provide a com-
pletely waste-free solution for the user, as the responsibility for the ecological footprint
of their use and responsible disposal is shouldered by Lindstrom. Lindstrém'’s rental tex-
tile service was created and is being developed in accordance with the principles of the
circular economy — textiles are manufactured only for need; fabric loss is minimized and
the products are designed to be easy to repair and durable in terms of use and mainte-
nance. The garments are also recycled from one user to another until they are ultimate-
ly unusable. For example, trousers are used first in the service sector, then in the as-
sembly industry and finally in heavy industry, where the wear and tear can be clearly
visible.

Another example is the Swedish company, Stormie Poodle, which manufactures
children’s clothing from recycled textiles provided by Lindstrom Group’s subsidiary,
Comforta. It supplies Stormie Poodle with disposed terry cloth and bedding, which
Stormie Poodle then uses to make children’s clothes, terry cloth products and linen.
Bedding and terry cloth products used in hotels at the beginning of their life cycle have
been washed countless times, making them soft against a child’s skin. The suitable pat-
tern cutting method means that high-quality children’s clothing can be manufactured
even from disposed textiles.

Textiles that end up as waste are processed into new products, recycled mechani-
cally into raw materials, or burned to generate energy. When a textile is unusable as a
garment or sheet, for example, its life span is extended by transforming it into a new
product, recycling it mechanically or using it for energy production.

Finding suitable uses for textiles that are in poor condition and unfit for use is an-
other considerable challenge for Lindstrom. Textile waste is a globally expanding prob-
lem, to which Lindstrom is now actively seeking a solution. Lindstrém participated in the
Relooping Fashion initiative to support the development of new technology innovations
which enable recycling of worn-out textile waste, which is no-longer suitable for re-use.

http://www.lindstromgroup.com/

The material flows, value chains and roles remain quite similar if the profes-
sional textiles buyers/owners, such as restaurants, hotels, hospitals, etc., buy the
work wear for their staff (and other professional textiles) from the B2B textile pro-
vider. Of course, the sales channels, marketing, communications, and customer
front are different. The professional customer’s values and environmental objec-
tives play a big part in decision making and driving the demand for circular de-
signs.

The B2B users will also have a central role in the take-back of used profession-
al clothes, which makes the recovery of used textile materials more efficient. In the
circular economy, the professional users must be offered efficient services for
handling their used textiles in a professional manner, in accordance with the waste
management hierarchy and the principles of the circular economy. This represents
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a lucrative opportunity for the providers of such services — which could be the
textile producers themselves (exploring the different product-service systems
based business models), or individual services providers taking care of the collec-
tion and sorting.

The value chains and roles are particularly different in the case of rented pro-
fessional wear and textiles. The professional work wear rental company, which
retains the ownership of the textiles, can manage all the tighter value cycles or
loops to ensure as efficient use of the resources as possible. The professional
rental wear provider can offer professional care for the clothes, such as laundry
service, to extend the product lifetime, repair damaged clothing, and direct used
clothes to re-use for other user groups where they are still fit-for-purpose, and
finally use the fabrics or hand them over to other users to be used as materials.

The professional textile rental companies will eventually become large providers
of textiles no longer suitable for re-use. They are then also big customers for tex-
tile collection, sorting, processing, and recycling service providers. The quantities
for textiles collection from B2B users are bigger, the quality is more homogeneous,
and the product life cycle is more transparent, which makes it an easier source for
recovered textiles materials for recycling compared to the consumer market.

Figure 13 Work clothing in a Lindstrém warehouse.
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3.3 Textile Collecting and Sorting

According to circular economy principles, in the future circular business ecosys-
tem model, users should be able to better determine whether their discarded
clothes could still be re-used as products, or should be recycled. Those are the
two main textile material flows coming from end-users. Furthermore also the non-
reusable textiles should be effectively collected directly from the consumers and
other sources. According to circular economy principles, it is important to keep the
good-quality, re-usable clothes in the re-use loops. Current infrastructure cannot
handle total flows, and therefore this is a big issue to solve concerning the collect-
ing and sorting of discarded textiles (Figure 14).

Separate collection,
Pick-up
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Re-use as
product

Industrial processing

Other industries

Figure 14. Collection & sorting.

Discarded textile materials are coming from consumers as well as from the pro-
fessional and organizational users. Collection of post-consumer textiles is chal-
lenging since there are no municipal collection systems for textiles, and consum-
ers do not have any obligations or governmental incentives to take care of their
discarded materials. Fortunately, many consumers are already willing to deliver
their used textiles for reutilization, but the focus of the existing collection routes in
Finland has been to collect re-usable clothes and textiles. Currently in Finland,



post-consumer textiles are mainly going to mixed waste (57 Mkg per year, 80% of
the mixed waste stream), while only one fifth is collected separately (SYKE, 2015).

Different kinds of charities, recycling centres and nowadays also waste handling
companies, in cooperation with companies are collecting re-usable textile materi-
als continuously or periodically. The collection methods as well as challenges
related to sorting were examined in more detail in the Textile 2.0 project (Knuutila,
2017). One of the key findings was that currently consumers are not able to ade-
quately distinguish between re-usable and non-reusable textiles. Even if that
would work better in the future, thanks to increased consumer awareness and
better collection methods, it is important to establish yet another phase of identifi-
cation and sorting to ensure quality when aiming for industrial utilization of recy-
cled materials.

Textile 2.0

Textile 2.0 was a textile recycling pilot project in the operational area of the regional
waste management company, Lounais-Suomen Jatehuolto, in 2016. The pilot was led
by Lounais-Suomen Jatehuolto and Turku University of Applied Sciences in collabora-
tion with the City of Turku, SITRA, the Finnish Solid Waste Association and Ekokem.

The goals of this project were to assess ways to collect end-of-life textiles and
measure their quantity and quality; to find economic and resource-efficient methods for
better utilization of textile waste in line with the waste hierarchy principle; to create uni-
form modes of operation and instructions; as well as to create an operational platform of
growth for new businesses who utilize recycled textiles.

During the project, interview surveys and studies about the amounts and quality of
end-of-life textiles in southwest Finland will be performed. Events on textile recycling
and networking activities were also important in achieving the goals of project and in
creating momentum and value chains among the different focus groups: entrepreneurs,
citizens, and public institutions. For instance, Waste Textile Days and Telaketju-
workshops are events created via the project to distribute the textile material back to
use, to create new products, to network and to inform different focus groups about tex-
tile recycling. The most important result of Textile 2.0 was the Telaketju project

(www.telaketju,fi).
poistotekstiili.turkuamk.fi/in-english/

Business opportunities for exploitation of discarded textiles as raw materials for
new products depend strongly on cost-efficient collecting and sorting processes.
On the other hand, from the user perspective, the collection methods should be as
easy as possible. Separate collection points nearby or pick-up from home, would
be the preferred option for consumers according to our consumer research (TEKI,
2016; Vehmas, 2017). Also, the current textile take-back schemes offered by
retailers and brands were seen as good options. Take back schemes may include,
for example, drop off points at malls or stores or returning by mail. Recently, many
actors have also been collecting textile wastes, meaning that they will also accept
clothes and textiles not suitable for re-use, see examples from Table 1. While
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some of the collected materials are already re-processed into new products in
Finland or in the nearby areas, larger-scale industrial-scale utilization of collected
material is still lacking. The new Telaketju project tries to solve the current chicken
-and-egg problem of utilization of discarded textiles by developing collection and
sorting simultaneously with development of new processes and products.

Telaketju - A collection, sorting and utilization network for end-of-life textiles
Telaketju is composed of multiple projects and organizations. The main actions started
in 2017 are 1) a project for regional recycling experiments of municipal textile waste
management and 2) research and development projects of research organizations and
companies.

The first project focuses on the best nationwide solutions for end-of-life textile col-
lection, sorting and processing, and spreading these solutions, thus, increasing the re-
cycling rate of municipal waste. This part is co-funded by the Ministry of Environment.
R&D projects are funded by Tekes — the Finnish Funding Agency for Innovation. The
projects aim at finding new business opportunities for the Finnish industry in the area of
the circular economy of textiles. The companies involved seek business mainly in textile
material recycling and/or the service-based circular economy business. A renewed
business provides companies with increased readiness for transformation from a linear
to a circular economy; companies seek growth and competitiveness as well as target
strongly at export markets. Telaketju enables networking of all organizations involved in
textiles recycling in Finland, forming a new kind of ecosystem.

www.telaketju.fi

Table 1. Recent activities in collection of reusable and non-reusable materials
from consumers in Finland.

Actor(s) Collection methods Use of collected materials
(if known)

Seppala Collection of clothes in stores Part of the Relooping project: materials
in Helsinki area Dec 2015-Jan | sent to sorting in The Helsinki Metropol-
2016. Plan to continue the itan Area Reuse Centre: re-usable
collection. items for re-use, non-usable cotton

delivered also for Relooping pilot.

The Helsinki | Continuous collection of used Re-usable items are sold or donated,

Metropolitan | clothes, textiles, of which large | and non-re-usable are discarded. Non-

Area Reuse | amounts are currently not reusable textiles were also used for the

Centre suitable for re-use. chemical recycling pilot in the Reloop-

ing Fashion Initiative.

Finlayson Collection of home textiles in Bed sheets used for making rag-rugs
stores / discount for purchase and jeans for making towels to be sold
started as campaigns in 2016. by Finlayson.

Also, collection via RePack
packages.

H&M Collection of used clothes and Reuse and recycling by partner organi-
home textiles, also damaged zations.
one’s in stores at the moment.
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