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- Abstract - 

In recent years the European fashion industry and its stakeholders have begun to pay attention 

to the industry´s negative environmental impacts. The increasing awareness of resource waste, 

the use of hazardous chemicals, vast amounts of garments that go to landfill and the pollution 

of the ocean through microplastic led to a call for significant changes towards more 

sustainability. From a scholarly as well as a practitioner’s point of view, a circular economy is 

regarded as a promising approach to tackle the problem of resource scarcity and eliminate 

negative environmental impacts of human activity. Among the several different streams of 

circular economy, the Cradle-to-Cradle (C2C) concept is regarded as the most rigorous and 

holistic approach, incorporating environmental, economic and social benefits. With its positive 

agenda, incorporating abundance and long-term sustainable economic growth, the concept 

presents an alternative to the strategies of eco-efficiency. This study explores the emerging 

implementation of C2C and investigates the emerging transition towards a circular economy in 

the European fashion industry. Through a multiple-case study of six European fashion brands 

and ten expert interviews the opportunities and challenges of C2C first movers have been 

analyzed and compared to more commonly applied sustainability strategies within the industry. 

The study demonstrates that although C2C possesses several opportunities, its implementation 

is still low and especially for first movers it implies various challenges. These challenges are 

closely connected to the complexity of the concept and the industry. Additionally, the call for 

fundamental changes of traditional business thinking and the redesign of materials and their 

flow constitute challenges in terms of risk management as well as material and technology 

availability. To overcome the challenges and foster the transition towards a circular economy 

by implementing C2C more fashion companies need to be willing to cooperate with each other 

and their supply chain members. Moreover, clear marketing concepts to raise awareness and 

communicate the benefits of the approach to consumers and suppliers are required. Finally, the 

lack of C2C certified materials and recycling technologies can be remedied by investments in 

research and development as well as openness for collaboration to jointly develop circular 

solutions. However, although those actions are already recognisable to some extend within the 

fashion industry, no clear evolvement of one dominant sustainability strategy could be observed 

in this study and there is still a long way to go for a successful implementation of a circular 

economy in the European fashion industry.  
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1 Introduction 

Until one decade ago, product development activities in the fashion industry focused on gaining 

quick profits and designing products according to the latest and fast changing trends. 

Technology and cost dimensions were only considered for increasing the efficiency that would 

lead to decreasing costs in the production process. Little or no attention was paid to other 

aspects such as the environmental impacts of the industry (Ziya Ozek, 2017). Today, the fashion 

industry is the second most polluting industry in the world after oil, and the biggest polluter of 

clean water after agriculture (Greenpeace, 2016; Kumar Roy Choudhury, 2017). Moreover, 

water is used at almost every stage of the production process leading up to 29,000 litres of water 

that are needed to produce one kilo of cotton garment (Ziya Ozek, 2017). Additionally, 

significant volumes of chemicals are used including pesticides for cotton production and 

hundreds of different chemicals for dyeing and finishing processes. Many textile factories 

release those chemicals and dyes in the nearest river, thereby destroying the local ecosystem 

(Ellen MacArthur Foundation, 2017). The use of non-renewable resources is another critical 

aspect. The fashion industry relies on estimated 98 million tonnes of non-renewable resources 

per year in the form of electricity for laundry and drying processes, and oil for the production 

of plastic-based fibres (Ellen MacArthur Foundation, 2017; Kumar Roy Choudhury, 2017). 

Those plastic-based fibres do not only harm the environment when being produced but also 

when the garments are in use by the consumers. Through washing, trillions of plastic 

microfibres are released and finally end up in the ocean (Perry, 2018).  

The increasing global consumption and fast changing consumer trends are reinforcing the 

problems. Between the years 2000 and 2014, the production of clothing almost doubled. At the 

same time utilization of clothing decreased. Today, a piece of cloth is worn about half as long 

compared to 15 years ago (Greenpeace, 2016). This trend is spreading from developed countries 

to emerging markets, with China having a decrease in utilization of 70 percent within the last 

15 years (Ellen MacArthur Foundation, 2017). The underutilization of clothes implies an 

immense loss of resources. After a garment is used the value of its materials is almost 

completely lost. Also from an economic perspective, these value losses are significant. The 

Ellen MacArthur Foundation (2017) estimates that the costs of material loss amount USD 100 

billion each year. Should consumption increase as expected, the total sales of clothing would 

be 160 million tonnes in 2050, meaning that the sales volume of today would triple (Ellen 
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MacArthur Foundation, 2017). This trend would imply a substantial increase in the industry´s 

negative impacts. 

 

1.1 Purpose and Research Gap  

The consequences of such a development are regarded as catastrophic but sustainability issues 

within the fashion industry are gaining increasing awareness recently. Many different 

stakeholders such as fashion companies, NGOs and governmental organisations are working 

on solutions to make the industry more sustainable. The European Union for example enacted 

in 2007 the regulation of Registration, Evaluation, Authorization and Restriction of Chemical 

(REACH). This regulation requires importers and manufactures of garments to state the type 

and quantity of chemicals used in their products (Ziya Ozek, 2017). A similar approach is 

Greenpeace´s Detox Campaign. The campaign aims to achieve more transparency in the supply 

chain and no discharges of hazardous chemicals by 2020. Started in 2011, today it is supported 

by 78 different companies including fashion brands, retailers and suppliers (Greenpeace, 2016). 

Moreover, many large fashion brands started to tackle the problems by for instance designing 

sustainable collections or using more organic cotton as raw material.  

An increasing awareness of sustainability issues can as well be observed in the scientific 

literature. Hereby, the concept of a circular economy is viewed as a promising approach to 

change the entire operating system towards more sustainability. It contrasts with the traditional 

linear economy because it is shifting the aim of businesses from generating profits by selling 

goods to profit creation from a material and product flow (Bocken, de Pauw, Bakker, & van der 

Grinten, 2016). It is a regenerative system wherein waste is eradicated through closed materials 

loops (Scott, 2015; Stahel, 2016).  The theory has been developed by scholars and practitioners 

simultaneously. It is considered a holistic and sophisticated approach to eliminate negative 

environmental impacts and provide a solution for the problem of resource scarcity. However, 

the literature streams in connection with a circular economy are as diverse as the approaches to 

implement the concept. The most common circular strategies applied in the fashion industry at 

the moment are among others, reducing emissions and hazardous chemicals, recycling and the 

processing of recycled materials and reuse (“C&A: Our Strategy,” n.d.; H&M Group, 2018; 

Inditex, 2017). Even though it is obvious that there is an increasing awareness of the negative 

impacts of fashion among all stakeholders and efforts are made to shift towards more 
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sustainability, many actions are criticised for not being sufficient. Most of those strategies are 

viewed by several scholars as ‘less bad’ solutions (Hethorn & Ulasewicz, 2015; McDonough 

& Braungart, 2002). They argue that the optimum of less would be zero but producing a product 

with no impact at all is impossible. ‘Less bad’ solutions would consequently rather slow down 

the negative impacts then eliminating them (Hethorn & Ulasewicz, 2015). Furthermore, there 

is a lack of industry scale cost-effective technology to compete with the market power of cheap 

but unsustainable fibres such as polyester. Another limiting factor is the immense variety of 

colours and fibres used in clothing production. They constitute a serious challenge to sorting 

processes and lead to a decrease in the overall quality of materials (Zamani, Svanström, Peters, 

& Rydberg, 2015).  

Scholars like McDonough and Braungart (McDonough & Braungart, 2002) argue that the root 

cause of those challenges lies in the design of the products. Instead, they propose the visionary 

concept of Cradle-to-Cradle (C2C). That design concept distinguishes between two cycles; the 

biological and the technical cycle. In the biological cycle, products are made from biologically-

based materials like wool or cotton and designed as biological nutrients that feed back into the 

system through composting. Within the technical cycle products and materials are restored or 

recovered. They are designed to go back into the cycle as technical nutrients for new products 

and materials (McDonough & Braungart, 2002). The C2C design framework is the most 

rigorous and most holistic concept that can be found in the circular economy literature so far. 

Besides, it is the only approach that developed a product standard out of the theory. However, 

its flaws are the complexity and from scholars identified discrepancies between theory and 

practical implementation. Furthermore, its implementation is also affected by the above-

mentioned challenges regarding recycling technologies and sorting processes. Because of the 

extent and variety of negative environmental impacts within the fashion industry, a rigorous 

approach like C2C seems most promising. However, at the same time, C2C is the most 

challenging approach to promote the transition of the industry towards a circular economy. As 

radical changes are needed to achieve more sustainability within the fashion industry, the C2C 

design concept was regarded as the most interesting approach to be investigated in this research.  

A research gap could be identified through a thorough literature review of previous research in 

the fields of circular economy and C2C. As the scholarly literature on both circular economy 

and C2C is not extensively developed yet, this study aims at contributing to the literature by 

looking at how C2C can be used as a tool to promote a circular economy in the fashion industry. 
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The implementation of the theoretical concept in real business cases has not been substantially 

researched from a scholarly perspective yet. 

The purpose of this study is to analyse successfully applied C2C approaches and relate those to 

the most commonly used sustainability strategies within the European fashion industry. The 

opportunities and challenges of C2C are thereby explored and required actions to promote a 

circular economy discussed. A multiple-case study of six European fashion brands is regarded 

as a useful extension to existing literature but can also provide insights for other fashion 

companies interested in developing C2C certified products in the future.   

Due to the cultural background, the researchers are naturally familiar with European fashion 

brands and have more market expertise about the European fashion industry than compared to 

other regions. Moreover, the access to European fashion brands was feasible despite the time 

and resource constraints of this research. Following this reasoning, it has been decided to solely 

focus on European fashion brands in this thesis. Further, because of the limited scope of the 

research, governmental regulations and their influence on sustainability strategies of European 

fashion companies will not be part of this thesis.  

The aforementioned problem background and analysis of existing literature has led to the 

formulation of the following research question: 

How can the Cradle-to-Cradle Design Concept be used as a tool to promote a circular 

economy in the European fashion industry? 
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2 Research Philosophy  

The aim of this chapter is to guide the reader through the philosophical considerations and 

decisions underlying this study. It explains the reasoning behind the chosen strategies and 

discusses the variety of considerations that led to those decisions. In addition, ethical concerns 

regarding research practices are outlined and related to the study. 

 

Business researchers need to be aware that the philosophical commitments throughout the 

research strategy have a significant impact on their work as well as on how they understand the 

chosen topic (Johnson & Clark, 2006). The authors of this thesis went through a process of 

defining their own beliefs about the world and the nature around them, and what constitutes 

acceptable and desirable knowledge to them. The following sections will help to understand the 

structure of this research paper and how the authors perceive the world in relation to given 

philosophical stances.  

 

2.1 Ontological Considerations – Social Constructionism  

Ontology refers to the nature of reality and its social entities (Bryman, 2012). It concerns the 

question of whether social entities should be considered objective entities with a reality external 

to social actors, or whether they should be perceived as social constructions that were built up 

by the perceptions and actions of social actors (Bryman, 2012; Saunders, Lewis, & Thornhill, 

2016). These two main ontological stances were considered when choosing the view of reality 

to examine how the C2C design concept can be used as a tool by European fashion brand to 

become more circular. The first one, objectivism, argues that “the social reality that we research 

is external to us and others” (Saunders et al., 2016, p. 128). Social phenomena exist 

independently from social actors and their beliefs, perceptions and thoughts about them because 

all this does not affect the existence of the social world. Hence, an extreme objectivist believes 

that “there is only one true social reality experienced by all social actors” (Saunders et al., 2016, 

p. 128). In terms of research, conducted with an objectivist point of view, a problem would be 

studied the same way as a natural scientist would study nature, because the underlying social 

and physical phenomena exist independently (Bryman & Bell, 2011; Saunders et al., 2016).   
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In contrary to objectivism, constructionism challenges this view and argues that “social reality 

is made from the perceptions and consequent actions of social actors (people)” (Saunders et al., 

2016, p. 130). In its most extreme form, constructionism goes as far as considering “that the 

order and structures of social phenomena we study (and the phenomena themselves) are created 

by us as researchers and by other social actors through use of language, conceptual categories, 

perceptions and consequent actions” (Saunders et al., 2016, p. 130).  

A less extreme approach is followed by the social constructionism stance which suggests that 

“reality is constructed through social interaction in which socia l actors create partially shared 

meanings and realities” (Saunders et al., 2016, p. 130). Burr (2003, p. 92) adds that “the term 

social constructionism refers to the way that real phenomena, our perceptions and experiences, 

are brought into existence and take the particular form that they do because of the language that 

we share. This does not make these phenomena or things unreal, fictitious or illusory; they are 

no less real for being the products of social construction.” This definition highlights the need 

for analysing a topic in relation to its socio-economic context to understand the determining 

factors. Therefore, a social constructionist researcher takes different opinions and objectives 

into account that help to understand different social realities of different social actors. This 

implements that by the active use of such qualitative data, the own values will affect the analysis 

of the data and the researcher must account for that and consequently reflect about it in the 

research paper. 

This study, to a large extent, analysed perceived realities of people employed by various 

stakeholders of the European apparel and textile industry. It could be argued that the employees 

follow the rules and regulations of their organisations and that those organisations have a reality 

that is external to the individuals attached to it, making it an objective entity. Following this 

reasoning, it would be reasonable to argue for taking an objectivistic standpoint. However, this 

would also include that those organisations are static constructs with a given set of rules and 

norms where the members of the organisation have little to no influence on (Bryman, 2012; 

Bryman & Bell, 2011). Because we as researchers believe differently, namely that individuals 

shape organisations through their everyday interactions, the ontological stance of social 

constructionism has been chosen in this study.     

The social constructionist view acknowledges that the social actors, i.e. the people within the 

organisations, perceive situations differently and thus, act differently. In consequence, social 
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constructionism gave the researchers the freedom to account for and analyse diverse opinions 

about how C2C can be used as a tool to promote a circular economy.  

 

2.2 Epistemological Considerations – Interpretivism  

Epistemology relates to what can be considered as acceptable knowledge in a discipline. A 

central concern is whether the social world can be studied with the same procedures, principles 

and ethos as the natural science (Bryman, 2012). For the choice of the epistemological 

philosophy, positivism and interpretivism were considered.  

Positivism relates to “law-like generalizations similar to those produced by the physical and 

natural scientists” (Remenyi, Williams, Money, & Swartz, 1998, p. 32) by using “strictly 

scientific empiricist methods designed to yield pure data and facts uninfluenced by human 

interpretation or bias” (Saunders et al., 2016, p. 136). A research based on this epistemological 

philosophy would focus on quantitative data and only measurable and observable data, often 

by testing hypotheses based on existing theory in the most neutral way to facilitate replication 

(Bryman & Bell, 2011; Saunders et al., 2016). As the authors of this thesis do not believe that 

the European fashion industry and its underlying phenomena can be described as an absolute 

truth or absolute reality, positivism was not considered appropriate for this study.   

As a critique to positivism, interpretivism emerged in the mid-twentieth-century Europe, 

arguing that “human beings and their social worlds cannot be studied in the same way as 

physical phenomena, and that therefore social science research needs to be different from 

natural sciences research rather than trying to emulate the latter” (Saunders et al., 2016, p. 140). 

Therefore, the purpose of interpretivist research is to create a deeper understanding and allow 

for interpretations of social world phenomena. Especially, research related to business and 

management deals with complex situations and personal views. Additionally, we as researchers 

recognise that the personal interpretation of the rich and complex data collected will shape this 

research to a large extent.  

The purpose of this study was to understand the challenges and processes connected to a 

transformation from a linear model to a more circular model in the fashion industry. To be able 

to understand those factors, it was essential to analyse the interview partner behind the assigned 

job description or title and interpret the situation she or he is in. Considering that this research 
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was dealing with a diverse group of interviewees and tried to capture their beliefs about a 

phenomenon that is in flux, interpretivism seemed to be the appropriate epistemological 

philosophy of choice for this study.  

 

2.3 Research Approach – Inductive 

For a researcher, the choice of the approach to theory development is a key determinant for the 

whole research process. Saunders et al. (2016) present three reasons for the importance of a 

sound choice of research approach that were originally developed by Easterby-Smith et al. 

(2012). Firstly, the research approach influences the research design and hence how the 

researcher is collecting data and how to analyse it in order to answer the research question. 

Second, the research approach does also influence the research strategies and methodological 

choices and helps to set out the right strategies. Third, by knowing different approaches to 

research, it is possible to adjust the process to the external factors and by doing so, overcome 

limitations such as lack of sufficient data or prior knowledge of the topic.  

One approach is deduction which is the dominant research approach in natural science studies. 

It uses existing theory and literature to test hypotheses in order to explain casual relationships 

between the chosen variables. This form of structured methodology requires data that can be 

measured and allows for generalisation of the results. It is therefore often used in quantitative 

studies (Saunders et al., 2016). 

Another approach is induction, where the aim is to understand the nature of the problem and 

formulate a conceptual framework out of the analysed data which is mostly qualitative. In other 

words, the data is explored first to generate a theory which is later connected to existing 

literature (Bryman, 2012; Saunders et al., 2016). In contrast to a deductive approach, there is 

no predetermined theory guiding the research process but one rather starts off in a general 

direction, following the purpose of the study by trying to make sense of the collected data; 

theory follows data.  

A third option is abduction. Abduction combines deduction and induction by moving back and 

forth between theory to data and data to theory. This occurs when newly discovered facts can 

partly be explained by existing theory but to explain the phenomenon in depth, theory testing 

and eventually new data is needed. An abductive approach can be helpful when there is rich 
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information about one aspect of the chosen topic but far less about the aspect chosen for the 

current research and thus, existing theory needs to be modified to serve for the current research 

(Bryman, 2012; Saunders et al., 2016).   

In this study, the interviewees were treated as human beings that interpret their social world in 

their own way. Furthermore, this study was not aiming at testing hypotheses but followed a 

more flexible approach to methodology in order to account for the diverse data collected. As a 

qualitative data collection in the form of semi-structured interviews was chosen, and the human 

components in the given answers were of importance to this study, an inductive approach was 

considered a legitimate choice.   

 

2.4 Ethical Concerns 

Saunders et al. (2016, p. 239) state that “in the context of research, ethics refer to the standards 

of behaviour that guide your conduct in relation to the rights of those who become the subject 

of your work, or are affected by it.” Social norms of behaviour will affect not only the way the 

researchers act but also the interviewee´s behaviour. As those can vary greatly among people, 

conflicting ethical positions emerged; deontology and teleology (Saunders et al., 2016). 

Deontology is a duty-based ethics that requires to act according to the rules and breaking them 

is unacceptable so that an unethical act can never be justified by its results.  In contrast, the 

teleological view proclaims that the end justifies the means and thus is a results-oriented ethic. 

If an act is justifiable is determined by the consequences and not by predetermined rules of 

conduct (Saunders et al., 2016).  

This thesis followed the deontological view because the author's standpoint is that the well-

being of the research participants is of highest importance and no result could justify harming 

them in any form or matter. Furthermore, it is firmly believed that the results achieved by this 

study could be obtained following a strict set of ethical rules and it was not necessary to overstep 

those at any point.   

Saunders et al. (2016, p. 242) describe that codes of ethics “contain a set of principles that allow 

researchers to apply these principles to the context of their own research”. The most important 

principles for this thesis will now be presented and it will be demonstrated how the researchers 

respected them in this thesis. From the perspective of the researchers, integrity and objectivity 
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were high values that guided the whole research project. Acting openly, honestly and accurately 

were the principle guidelines adopted and followed through the entire process.  

In regard to the data gathering process and analysis of the data, different ethical principles were 

followed to guarantee a high level of respect and avoidance of harm to the research participants. 

First, the privacy of the interview partners was handled by anonymising their names in the final 

report as well as not sharing their private data with any third party. Second, another important 

factor was the voluntary nature of participation. The researchers contacted most of their 

interview partners the first time personally via email. In some cases, participants contacted 

suitable participants in their network that were then contacted personally by the researchers. 

This process is called snowball sampling and offered the later participants the chance to already 

withdraw from participating in the study by telling their acquaintance, before being contacted 

by the researchers. In the interviews, the participants had every right not to answer any of the 

questions when, for any reason, they did not feel comfortable answering it. Third, the 

researchers tried their best to inform the participants in the best way possible about the intent 

of the study and their contribution to it, in order to ensure the participants were taking deliberate 

decisions about how and why to contribute to this study. Last, in the process of analysing the 

data and reporting the findings, the researchers ensured to report the findings accurately and 

fully to provide the readers with the true outcomes of the collected data and its analysis. 

According to the deontological standpoint, throughout the whole research process, the aim was 

always to prevent the participants from feelings of stress, discomfort or harm. Efforts of honesty 

professionalism, respect and protection of private data hopefully ensured the participants felt 

comfortable being part of this study.  

 

2.5 Criteria of Truth – Trustworthiness and Authenticity  

It has been argued that qualitative studies should be assessed according to different criteria of 

truth than reliability and validity, which are widely used in quantitative studies but are too 

absolute for measuring qualitative research (Bryman & Bell, 2011). Lincoln (1985) and Guba 

and Lincoln (1994) propose trustworthiness and authenticity as primary criteria for evaluating 

qualitative research.  
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Trustworthiness covers four criteria; credibility refers to several truths in social reality, 

transferability means that a study is often connected to a small group and hence asks how 

transferable the results are to another context. The third one is dependability and stresses the 

importance to keep records of all phases of the research process and to make those accessible. 

The last criterion is called confirmability and allows the researchers to show that they have 

acted in good faith.  

Authenticity regards wider issues of political impact of the study (Bryman & Bell, 2011). It 

consists of five different criteria. The first one is fairness and concerns if the members of the 

social setting are fairly represented. The second criterion, ontological authenticity, evaluates if 

research participants arrive at a better understanding of their social context. The third one, 

educative authenticity refers to if the research helps to better appreciate the perspectives of other 

members in the social setting. The fourth criterion is called catalytic authenticity and discusses 

if the research engaged participants to change their circumstances. The last one, tactical 

authenticity, asks if the research could empower participants to engage in action.  

The criteria of truth were deemed important to contribute to ethical research practices and 

transparency in the research process. The authors of this thesis did their best to comply with the 

stated criteria of truth. 
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3 The Fashion Industry and its Characteristics 

In this chapter, different terminologies describing fashion and its attached industry are 

introduced. Additionally, the current state, as well as the structure of the fashion industry, are 

presented. 

 

3.1 Terminologies around Fashion  

The terminologies used when talking about the global clothing production are very diverse. 

More technical terms such as ‘the apparel and textile industry’, ‘the clothing industry’ or ‘the 

garments industry’ describe rather the definite product and thereby neglect its surrounding sub-

industries. Personal feelings are inevitably connected to clothing, as it is an emotional product 

for many users. To grasp clothing production in its whole, technical terms as apparel, textiles, 

clothing or garments fall short of describing the phenomenon ‘fashion’. That is why in the 

following, the term ‘fashion’ will be described. Furthermore, it will be explained why it is used 

in this paper to describe an industry that is much more than just the manufacturing of everyday 

objects. 

As there is no common definition of fashion, the term is controversially debated and interpreted 

by many different actors (Barnard, 2014). The widely recognised magazine Women´s Wear 

Daily (n.d.) has summarized the opinions of many scholars and industry representatives and 

states that: ““Fashion” is most often used as a synonym for the current style in clothing, 

however sociologists and other scholars who write about fashion are more likely to use a 

definition that says that fashion has two elements. It is (1) accepted by many people and (2) its 

acceptance lasts for a relatively short period of time”. This definition describes fashion as a 

current trend or stream in taste. Others use the stereotypes associated with fashion and call it 

“flippant, superficial and insubstantial” (Fletcher & Tham, 2015, p. 6). Oftentimes, fashion is 

linked to the multi-billion Euro business around it and hence described as “powerfully shaped 

by commercial imperatives” (Fletcher & Tham, 2015, p. 13). As fashion touches most people 

privately and is used as a tool to express and define oneself, it is legitimate to argue that fashion 

has no common definition because the term covers many different spheres and it is often context 

dependable. In this context Barnard (2014, p. 25) states that: “There is clearly not much 

agreement here and there are indeed ‘multiple issues’ involved in the definition of fashion. We 
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are confronted by a range conventional, contradictory and mistaken references to style, styles, 

emotions, culture, the self, the mind, talk, expression, brands, mutilations and spirit.” However, 

despite the fact that fashion can be defined in many ways, all ways emphasise the importance 

of fashion on the daily life and identity of people. Fashion is the term that best describes not 

only clothing or apparel but also its intangible assets such as style and values. Furthermore, it 

also covers more parts of the industry than other terminations, as the notion ‘fashion industry’ 

includes the whole value chain from the brands, the retailers, the wholesaler, the manufacturers 

and suppliers as well as associations and institutions that work in favour for the industry, along 

with service providers such as consultants, law firms or certification companies (Barnard, 2014; 

European Technology Platform, 2016; Mehrjoo & Pasek, 2015; Strähle, 2017).  

Because the aim of this study is to give a holistic picture of the current state of implementation 

of a circular economy, it was important to talk to different actors and stakeholders connected 

to the industry. As those include more than just the apparel retailers and others who are closely 

connected to the actual manufacturing and retail process of clothing, it is argued that using 

terms such as ‘the European clothing industry’ or ‘the European apparel industry’ do not reach 

far enough to capture the holistic approach this study follows. It is obvious that such a 

fundamental change, as going from linear to circular is, needs support from many actors and on 

many levels. Consequently, the term ‘fashion industry’ will be used in this paper whenever 

referring to the clothing industry and its attached stakeholders.   

 

3.2 The State of Fashion 

Fashion is not only part of the everyday life of nearly every human being on this planet but also 

touches upon the livelihood of about 300 million people along the value chain of clothing 

production (Ellen MacArthur Foundation, 2017). With revenues of about USD 1.7 trillion in 

2017 and a share of the global GDP of 2.13 percent, the global fashion industry is an important 

sector in the global economy and one of the largest consumer industries (Euromonitor 

International, 2018; Statista, 2018a). It would even be the seventh-largest economy in the world 

when compared to individual countries’ GDP in 2016 (McKinsey, 2016). The largest apparel 

retailers, such as the Inditex Group with its leading brand Zara or the Hennes & Mauritz (H&M) 

Group generate a yearly turnover of over USD 20 billion and enjoy continuous global growth 

(Statista, 2018b; Viardot, 2018). The industry is characterised by buyer-driven supply chains 
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where western brands design decentralized production networks in developing countries, 

mostly located in Asia (Appelbaum & Gereffi, 1994; Gereffi, Humphrey, & Sturgeon, 2005). 

Gereffi (1999, p. 43) states that “the main leverage in buyer-driven chains is exercised by 

retailers, marketers, and manufacturers through their ability to shape mass consumption via 

strong brand names and their reliance on global sourcing strategies to meet this demand”. 

Globally performing fashion retailers have perfected the setting-up of huge supplier networks 

with over one thousand suppliers in countries all over the world (Brooks, 2015; Turker & 

Altuntas, 2014). 

 

Several factors support the positive outlook for the industry. According to the United Nations 

Department of Economic and Social Affairs (2017), the world´s population is expected to grow 

from today's 7.6 billion to 8.6 billion in 2030 and 9.8 billion in 2050. However, more relevant 

to the fashion industry is the growing middle class in most developing countries and emerging 

markets. The global middle class, according to the World Bank´s definition, increases by 160 

million people per year and was already spending USD 35 trillion in 2016 (Kharas, 2017). 

Higher purchasing power available to a larger population group will have positive effects on 

the global sales of clothing. Additionally, 2018 marks an important tipping point as for the first 

time, more than 50 percent of the global apparel and footwear sales will originate from outside 

Europe and North America, underlining the importance of emerging countries for future sales 

(Kharas, 2017; Koo, 2016; McKinsey, 2017; Torre & Rigolini, 2013). Furthermore, the 

phenomenon of ‘fast fashion’, which will be outlined in more detail later, leads to increasing 

per capita sales in mature economies due to higher numbers of collections offered per year, 

quicker turnover of new styles and oftentimes lower prices. While sales per capita and 

production go up, clothing utilisation goes down. The number of times an item is worn is 

constantly decreasing and adds to the perception that fashion is becoming a consumer good 

(Crane, 2012). This behaviour results in a global loss of USD 460 billion per year of value from 

actual proper clothing that gets thrown away (Ellen MacArthur Foundation, 2017; Global 

Fashion Agenda & The Boston Consulting Group, 2017).  

All these developments take place in a time where the fashion industry is undergoing substantial 

changes. Consumers expect fashion to become more digital and personalised at a lower price, 

with better quality and higher convenience in the purchasing process. Large fashion brands 

react to those trends by adapting their business models to stay ahead of their competitors and 
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new market entrants. Even though the macroeconomic environment has become more volatile 

and competition is getting tougher, the industry sales growth has nearly tripled between 2016 

and 2018, from 1.5 percent to 3.5 to 4.5 percent (McKinsey, 2017). Accountable for that are 

also the rapidly growing online sales figures, which are expected to rise by 10 percent annually 

until 2020 (Evans, 2016). Customers expect the brands to be present on all channels offline and 

online. The influence of social media and online reviews is challenging the brands and calls for 

new marketing strategies to reach their customers and fight upcoming online clothing retailers. 

With the increase of availability of new global brands due to the internet and faster delivery 

times, omnichannel marketing becomes essential to defend market shares (Dalton, 2017; Kemp, 

2017). Simultaneously, brick-and-mortar traffic is declining and fashion brands look for 

innovative ways to increase the in-store experience to attract customers, but at the same time 

reduce the store operating costs. One approach is to decrease the time a piece of clothing 

requires from the design table to the shelf. Through analysing the social media habits and trends 

set by influencers and other brands as well as collecting more and more data from their actual 

customers, brands use big data to predict the wants of their customers and provide them with 

tailor-made solutions in the shortest time possible. Feeling pressure from online fast fashion 

retailers, conventional brands invest in supply chain optimisation and responsiveness. This 

practice brings down the average time from design to shelf drastically. Traditional production 

time is 12 weeks but brands such as H&M, Mango or ASOS have been able to cut it in half 

(CBinsights, 2018; Choi, Chiu, Govindan, & Yue, 2014). While this might give them an 

advantage in responsiveness, it also requires changes in the supply chain and leads to a shift in 

the business model towards a customer-centric model, where those companies will succeed that 

offer the most valuable package to the customer (Park & Kim, 2016). Customers have shown 

to be highly demanding but not loyal. A McKinsey (2017) survey found that two-thirds of the 

answering millennials said that they would switch brands for a small discount. At the same 

time, customers relate more and more to brands that they feel they share the same values with. 

Hence, the big challenge for the fashion industry is to deliver quality, convenience as well as 

the latest trends and values to the customers, all at a competitive price.  
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3.3 The European Fashion Industry 

The European textile and clothing industry has recovered from the negative effects caused by 

the financial crisis in 2008 and the following turbulences in many European countries, such as 

rising cost of transportation and raw materials that led to a decrease in employment of almost 

50 percent (Scheffer, 2012). As the latest 2016 report of The European Apparel and Textile 

Confederation, EURATEX (2016) presents, the textile and clothing industry is among the 

largest industrial branches in the European Union (EU) with 5 percent of employment and 9 

percent of companies represented in the total EU manufacturing sector. Additionally, the 

industry is responsible for about 4 percent of total goods exported from the EU in 2016. The 

more than 1.7 million workers in about 177,700 companies of the textile and clothing industry 

generated a turnover of EUR 171 billion and EUR 4 billion of investment. The largest 

contribution to those figures comes from apparel products which make up 63 percent of the 

presented turnover. Most of the EUR 45 billion of exports went to the United States, 

Switzerland and China. In reverse, the EU imported cloth and textiles worth EUR 110 billion 

from third markets, especially China, Bangladesh and Turkey. The European apparel and non-

apparel manufacturing industry accounted for 15 percent of the global market in 2016 

(EURATEX, 2016; European Technology Platform, 2016; MarketLine, 2016). 

Although the numbers display a healthy state of the industry, the European textile and fashion 

industry must invest in innovation to stay ahead of global competition. The European market 

has reached saturation, meaning whenever a new market entrant gains market share, an old one 

loses market share. With the emergence of global online fashion retailers, the competition has 

reached a new level as it increases uncertainty for all brands. European fashion companies 

consist of 90 percent small- and medium-sized enterprises that are characterised by flexible 

organisational structures, fast response capacity to market changes and creativity. However, 

their size is a disadvantage when applying for loans needed for research or innovation or in 

times of economic vulnerability, as seen during the crisis in the past decade (Girneata & Dobrin, 

2015; Scheffer, 2012). On the other side, the largest European fashion companies by sales in 

2016 are the Inditex Group followed by the H&M Group, Primark, the Kering Group and C&A 

(Deloitte, 2018). The industry has achieved high value-adding positions in the value chain that 

are generally linked to knowledge, specialised skillsets and advanced technological capabilities. 

These result in highly flexible and strictly quality controlled, functional textiles that are the base 

for complex high-value products. The producers distinguish themselves from third market 
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producers by their sustainable design, rapid delivery times and efficient made-to-order 

manufacturing of durable and sustainable clothing for the most attractive segments of the global 

consumer markets (European Technology Platform, 2016). The continuous investments over 

the last two decades resulted in highly automated manufacturing processes that increased the 

labour productivity by 36 percent and outside EU exports by a cumulative 37 percent since 

2004 for the EU textile and clothing industry. Therefore, the low value-added mass production 

of textiles and clothing lies largely in the past of Europe, which on one hand resulted in a 

decrease in employment and total turnover but greatly improved the industry´s competitiveness 

(European Technology Platform, 2016; Scheffer, 2012).  

 

3.4 Fast Fashion  

The roots of fast fashion can be traced back to the end of the Multi-Fibre Arrangement (MFA) 

which was in place between 1974 and 2005. It regulated the amount of garments developing 

countries could export to developed countries by imposing quotas and import controls. It 

provided benefits for developed markets but also developing countries as the import barriers of 

the developed markets were gradually lowered, allowing developing countries to build up 

textile industries while the developing markets could slowly adjust to arising competition. 

However, with the end of the MFA in 2005, cheap clothing from overseas boomed in Europe 

and the USA and led to dramatic price falls of over 25 percent in Europe in 2005. Ever since 

the end of the MFA, the USA and Europe have trade deficits in clothing with countries such as 

China or Bangladesh. The end of the MFA did also result in crises in the local clothing 

production in Europe and the USA (Brooks, 2015; Ernst, Ferrer, & Zult, 2005; Lopez Acevedo 

& Robertson, 2012).    

The Inditex Group with its flagship brand Zara was one of the first companies to introduce fast 

fashion in Europe in the early 2000s with their revolutionary concept of ‘fresh’ fashion 

(Ferdows, Lewis, & Machuca, 2003; Viardot, 2018). Zara departed from the traditional model 

with a Spring/Summer season and a Fall/Winter season in favour of a continuous turnover of 

cloth. Hundreds of designers and trend spotters create new products all year round at a speed 

that almost no competitor is able to match. While the traditional time to design a new collection 

is six months plus three months of manufacturing and shipping, Zara can bring an idea to shelf 

in just two to three weeks at best, allowing them to react to trends almost directly. In 2013, Zara 
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was eight times faster than the US retailer Gap and three times faster than its main competitor 

H&M (Viardot, 2018). Zara achieves such speeds because its value chain is vertically 

integrated, highly relying on technology and just-in-time manufacturing, and uses 60 percent 

in-house production in factories in Spain. The objective behind this strategy is “not that 

consumers buy a lot but that they buy often” (Viardot, 2018, p. 105).  

This model of fast or ‘fresh’ fashion is also influencing the customer´s psychology as it creates 

a climate of exclusivity and scarcity that urges the customers to visit the store more often and 

as a consequence buy more as the item could be gone the next day. However, even though Zara 

designs and produces ten to twenty times as many items as their direct competitors per year, the 

rate of unsold items is at only about 10 percent, compared to 17 percent to 20 percent industry 

average (Ferdows et al., 2003; Viardot, 2018). The Zara example, on the one hand, shows that 

a quick responding value chain with state-of-the-art forecasting, just-in-time production close 

to the customers and efficient and environmental friendly logistics can allow for fast fashion 

that does not result in wasteful overproduction. However, on the other hand, such a business 

model encourage the customers to buy more cloth than they actually need (Ellen MacArthur 

Foundation, 2017; Greenpeace, 2016).  

The low prices of fast fashion items are attributed to the selected raw materials. The whole 

supply chain is optimized for the use of cotton and polyester, which together make up more 

than 80 percent of the total textiles fibre production (TextileExchange, 2016). In growth and 

production, cotton needs large amounts of water and energy. Further large amounts of 

pesticides, fertilizers and other chemicals are needed to grow conventional cotton and process 

it. Most often cotton is mixed with other fibres to give the garment certain properties such a 

stretch. The problem is that material blends cannot be recycled at a sustainable level yet, leading 

to the fact that most clothing materials become almost worthless after they have been used by 

the consumer. Additionally, plastic-based fibres, that make up two thirds of the material input 

in the clothing production require large quantities of non-renewable feedstocks and are energy 

intensive to produce. Furthermore, during the use-phase, plastic-based fibres shed microplastics 

that constitute a serious risk to the environment (Ellen MacArthur Foundation, 2017; 

TextileExchange, 2016).  

Abeles (2014) sees the ever-increasing amount of data available to consumers as one reason for 

the spreading of fast fashion. Fashion brands use their online marketing tools and social media 
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influencers to fuel this behaviour and ultimately increase sales. Moreover, the in-store 

experience is tried to be redesigned and made available to online shoppers through virtual 

reality solutions, to enable the customers to engage with their products in new and exciting 

ways and thereby “bridge the online-offline experience gap in fashion retail” (Toma, 2018, p. 

62). Despite the fact that this might enhance the convenience and thrill in clothing shopping, an 

increasing number of scholars is starting to pay attention to the effects of fast fashion on the 

consumers (Joergens, 2006; Kim, Jung Choo, & Yoon, 2013; Niinimäki, 2010). Fashion is used 

to identify oneself and inherent to a specific group. At the same time, it epitomizes materialism 

and showcases wealth and status (Kim et al., 2013). For the longest time, ethical and 

environmental considerations of clothing production were the least considered factors 

influencing the purchasing behaviour of fashion consumers (Joergens, 2006; Niinimäki, 2010). 

Nonetheless, a change towards a more ethical emphasise in the consumer behaviour can be 

observed in the recent years. With more information available, about the overseas production 

conditions and the environmental impact of clothing, more and more consumers demand greater 

transparency in the brand´s business behaviour (Harris, Roby, & Dibb, 2016; McKinsey, 2016). 

Fast fashion companies need to improve their communication with their customers regarding 

the origin of their resources and production conditions of their products. Sustainability efforts 

are used to display the actions taken to become more ethical and environmentally friendly, 

despite the chosen business model of fast fashion (H&M Group, 2017; Inditex, 2017).  

As exemplified in the Zara case above, to enable fast fashion, the speed at which designs and 

orders are transmitted around the globe and turned into clothing has dramatically increased in 

the whole fashion industry and its attached value chain (Choi et al., 2014). The industry uses 

modern technology and optimisation strategies to enhance efficiency throughout the whole 

supply chain. This procedure does not only increase efficiency but also leads to increased 

profitability due to the efficiency gains and the use of cheap materials (Brooks, 2015). It could 

be demonstrated that the fashion industry is a huge and complex system that touches upon the 

livelihood of millions of people and creates products that are more than just ordinary everyday 

items for many people.  
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4 Literature Review  

The following literature review seeks to give an overview of the main theoretical frameworks 

and definitions within the field of circular economy. First, the historical development of the 

concept and some overarching concepts are presented. Thereafter, an overview of existing 

definitions is given.  

 

4.1 Schools of Thought  

The concept of a circular economy is not a new one. However, due to the increasing awareness 

of finite resources, the topic of a circular economy is trending among scholars and practitioners. 

Since a couple of years, there has been a constant increase in the number of published articles, 

from 30 articles published in 2014 to over 100 articles published in 2016 (Geissdoerfer, 

Savaget, Bocken, & Hultink, 2017). Besides, the concept is also of great interest among 

practitioners. All major consulting firms such as Accenture, McKinsey & Company or Deloitte 

have recently published reports about circular economy (Kirchherr, Reike, & Hekkert, 2017). 

Some scholars even argue that the approach is yet almost exclusively developed by 

practitioners. Considering the scholarly perspective, the literature is still emerging and 

conceptual discussions are at an early stage of development (Korhonen, Nuur, Feldmann, & 

Birkie, 2018). Although circular economy is subject of many research papers and discussed in 

the private and public sector, the schools of thought and principles of the concept differ 

significantly.  

 

In the scientific literature, the concept of a circular economy originated from several different 

streams and thus, may not be traced back to a single scholar or date. Its underlying concept has 

been developed by many different schools of thought such as industrial ecology, performance 

economy, environmental economics and research on product design (Korhonen, Honkasalo, & 

Seppälä, 2018; Urbinati, Chiaroni, & Chiesa, 2017). Several scholars point out that the concept 

of a circular economy was given a theoretical foundation within the stream of industrial ecology 

(Andersen, 2007; Bocken et al., 2016; Yuan, Bi, & Moriguichi, 2006). Industrial ecology is a 

field of study aiming to understand the circular flow of materials and energy within industrial 

ecosystems. The basic tenets of industrial ecology trace back to the late 1980s. In the seminal 

article Strategies for Manufacturing Frosch and Gallopoulos (1989) emphasize the challenges 
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arising from increasing consumption within the traditional linear model of the economic 

system. Therefore, they introduce the idea of an ideal industrial ecosystem, in which waste and 

pollution are minimized and material use is optimized. Implementing such a framework would 

require a holistic approach with minor and major changes in consumer and manufacturer 

behaviour (Frosch & Gallopoulos, 1989). Another key concept in industrial ecology was 

developed by Robert Ayres (1989) when he introduced the idea of Industrial Metabolism 

(Saavedra, Iritani, Pavan, & Ometto, 2018). The concept refers to biological metabolism 

applied in an industrial context. Hence, the metabolism of an industry is a closed cycle of flows 

which can only be maintained as long as its external energy supply lasts (Bocken et al., 2016).  

 

Other authors argue that development of the basic principles of a circular economy can be traced 

back to the late 1970s when Stahel and Reday (1976) published a report to the Commission of 

European Communities where they outlined a vision of a circular or loop economy 

(Geissdoerfer et al., 2017; Kant Hvass, 2016). A couple of years later Stahel (1982) contributed 

significantly to a clear understanding of the basic tenets of a circular economy. In The Product-

Life Factor (Stahel, 1982), a prize-winning paper, he describes how the extension of the total 

life-span of goods impacts economic competitiveness and resource availability and 

additionally, creates new job opportunities. All those objectives are connected to the field of 

performance economy. In the book, The Performance Economy, Stahel (2010) describes the 

concept as a shift in economic thinking towards a more sustainable economy and away from 

‘doing things right to doing the right things’. Furthermore, he emphasizes the importance of the 

Service Economy, were services rather than products should be sold in order to increase wealth 

and foster the creating of new jobs while at the same time reducing resource consumption  

(Stahel, 2010).  

 

Within the field of environmental economics, the concept of a circular economy was first raised 

by Pearce and Turner (1990). In accordance with other scholars, they pointed out that the 

traditional linear-economy was developed without any opportunities to recycle or reuse. In 

order to address that problem, Pearce and Turner (1990) consider the functions of the 

environment from an economic perspective. Thereby, the understanding of environmental 

economics differs significantly from that of industrial economics. From the environmental 

economics point of view, a circular economy is founded on a material balance principle 
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(Andersen, 2007). In other words, the authors argue that under consideration of the first law of 

thermodynamics, where aggregated matter and energy remain constant as long as the system is 

closed, the linear-economy system should be transformed to a circular system (Su, Heshmati, 

Geng, & Yu, 2013). Several scholars agree that by naming that circular system ‘circular 

economy’, Pearce and Turner coined the term for the first time (Prieto-Sandoval, Jaca, & 

Ormazabal, 2018; Su et al., 2013).  

 

The Cradle-to-Cradle framework developed by McDonough and Braungart (2002) is closely 

associated with industrial ecology (Mestre & Cooper, 2017). The chemist and the architect 

address the challenges of the linear economy by applying a new product design perspective. 

They reason that one major problem of a linear economy derives from striving for universal 

design solutions. With this approach, products are designed for a worst-case scenario to always 

operate with the same efficiency, also under worst possible circumstances. This approach 

assures to target the largest possible market but it also “reflects the assumption that nature is 

the enemy”  (McDonough & Braungart, 2002, p. 30). Furthermore, most products are designed 

with the goal to be affordable, well performing and to meet regulations. Since they are not 

designed for disassembly or recycling the only option in most cases is downcycling. This 

process reduces not only the quality of the material but it can also harm the biosphere. 

Following den Hollander et al. (2017), recycling is the least preferred option because the current 

definitions of recycling, recovering or reuse imply that every product will become waste 

inevitably.  

Like McDonough and Braungart (2002) they suggest an absolute approach, criticising that it is 

not possible to develop circular innovations if designers only aim to optimize what already 

exists (den Hollander et al., 2017). According to this and unlike many ecologists, McDonough 

and Braungart (2002) argue that the solution is not being ‘less bad’ because such an approach 

would only imply reducing emissions, lowering water use and measuring prosperity by less 

economic activity. Consequently, they emphasise the need for an entirely novel approach that 

leads to “a world of abundance, not one of limits, pollution, and waste” (McDonough & 

Braungart, 2002, p. 91). Being a circular product design principle, C2C refers to a system where 

waste does not exist. All materials flow within either a biological or a technical metabolism. As 

defined for the C2C concept, products can either be biological or technical nutrients. Biological 

nutrients are natural and plant-based materials or other substances that are biodegradable and 
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safe for the environment and humans (Braungart, McDonough, & Bollinger, 2007). Technical 

nutrients are materials, often synthetic or mineral, that remain in a closed-loop system and 

function as nutrients for the manufacturing of new products (Toxopeus, De Koeijer, & Meij, 

2015). McDonough and Braungart (2002) argue that with the right design everything can be a 

resource for something else and thus, the problem is not scarcity but the product design.  

All those different streams of research on a circular economy suggest various strategies for 

businesses which want to move from a linear to a circular economy. Many scholars distinguish 

between business model and product design strategies (Bocken et al., 2016; Van den Berg & 

Bakker, 2015). Circular business model strategies often refer to different types of product 

service systems, like for example leasing products or enabling shared use through sharing 

platforms (Nußholz, 2017). Product design strategies, on the other hand, focus rather on the 

creation of longer-lasting products and recycling (den Hollander et al., 2017). The Ellen 

MacArthur Foundation emphasises the importance of product design strategies for the transition 

towards a circular economy by defining circular design as: “i.e., improvements in material 

selection and product design (standardisation/modularisation of component, purer material 

flows, and design for easier disassembly) are at the heart of a circular economy” (Ellen 

MacArthur Foundation, 2013, p. 9). However, the definitions of design strategies deviate from 

each other. Scholars like Stahel (2010) or McDonough and Braungart (2002) distinguish 

between two fundamental strategies; design for slowing resource loops and design for closing 

resource loops. Those two fundamental strategies can be detected in almost all strategies 

developed by different authors. Slowing resource loops is about product-life extension, the 

design of long-life products or to extend the utilization period of a product to slow down the 

flow of resources. It implies strategies like design for: attachment and trust, ease of maintenance 

and repair or dis-and reassembly (Bocken et al., 2016). The design strategies for closing the 

loop follow McDonough and Braungart´s (2002) C2C concept by suggesting design for: a 

technical and a biological cycle as well as design for dis- and reassembly (Bocken et al., 2016). 

Whereas it should be noted that the latter fits both categories.  

A slightly different approach is chosen by Bakker et al. (2014). They define six design strategies 

whereby their order is based on the ‘Product Integrity’. This concept is based on the assumption 

that it requires raw materials and energy every time there is a change made to a product (Bakker, 

et al., 2014). Apart from the different order, the strategies overlap with the suggested strategies 
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for slowing resource loops. However, besides design for dis- and reassembly, the scholars 

neglect strategies for closing the loop. In opposition to this, Mestre and Cooper (2017) propose 

a sophisticated framework arguing that a circular approach is needed at two different levels, the 

technical and the biological level. Those levels are furthermore divided into two additional 

strategies. Suggesting ‘slow the loop’ and ‘close the loop’ strategies for the technical cycle and 

‘bio-inspired loop’ and ‘bio-based loop’ strategies for the biological cycle. Each of the four 

strategies are to be considered at a different phase of a product´s lifecycle. This complex model 

aims to support product developers and designers (Mestre & Cooper, 2017). To facilitate the 

design strategies, an efficient material use and careful material selection are required (Allwood, 

Ashby, Gutowski, & Worrell, 2010; Vogtländer & Colaco Maruta Mestre, 2014). Another 

factor that effects the design strategy is the business model. Product design is closely connected 

to a company´s strategic decisions (e.g. the choice of a certain business model) that will impact 

the design of a product (Bakker, den Hollander, et al., 2014; Bakker, Wang, Huisman, & Den 

Hollander, 2014). Therefore, the strategies from both areas sometimes overlap.  

Moreover, there is a general agreement that the strategies of a circular economy are represented 

by the mean of several material and energy loops (Geissdoerfer et al., 2017; Stahel, 2012; 

Urbinati et al., 2017; Van den Berg & Bakker, 2015). The most prominent principle is the 3R 

framework which refers to the reduction, reuse and recycling of energy and materials. It aims 

to decrease pollution while achieving an efficient economy (Yuan et al., 2006). Although the 

3R framework is one of the most commonly applied strategies, it has also been criticised for 

not being in-depth (McDonough & Braungart, 2002). Hence, scholars proposed a 4R 

framework by introducing ‘recover’ as the fourth dimension (Kirchherr et al., 2017). For some 

authors, even this framework does not reach far enough, wherefore the spectrum of R 

frameworks is very broad. According to Kirchherr et al. (2017), the most sophisticated one is 

the 9R framework referring to recover, recycle, repurpose, remanufacture, refurbish, repair, 

reuse, reduce, rethink and refuse. Obviously, not all strategies for a circular economy are based 

on the R principles. Urbinati et al. (2017) for example, consider product-life extension, 

redistribution/reuse, remanufacturing and recycling as the four key principles. Van den Berg 

and Bakker (2015) regard disassembly, maintenance, remake and recycle as the main feature 

towards a circular product design. Despite the differences between the various streams and 

strategies, all concepts have in common that implementing the concept of a circular economy 

requires a radical shift within the material use in an economy. In addition, a general agreement 
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can be found on the fact that to successfully implement a circular economy, a three-layer 

approach, on the micro-, meso-, and macro-level is required (Prieto-Sandoval et al., 2018; Su 

et al., 2013; Yuan et al., 2006).  

At the micro level, firms are required or encouraged to improve their own processes towards a 

cleaner production and eco-design. Cleaner production is a strategic approach to decrease the 

generation of pollution and increase the efficient use of resources at every stage in the 

production process. Compared to other measures cleaner production has been so far the most 

developed and effective practice for addressing pollution and resource waste on the micro-level 

(Su et al., 2013). This topic is increasingly covered in scientific literature and publications. 

According to Lieder and Rashid (2016) the number of publications on cleaner production in 

China, where the Cleaner Production Promotion Law took effect in 2003, has almost tripled in 

the recent years. Moreover, at the micro-level, it can be observed that firms are willing to 

improve their environmental performance and implement a circular economy in order to get a 

positive customer response and reduce production costs (Prieto-Sandoval et al., 2018).  

The meso-level focuses mainly on the development of eco-industrial parks and eco-agricultural 

systems. The companies in those parks function as an industrial symbiosis that benefits the 

regional economy and the natural environment (Prieto-Sandoval et al., 2018). To improve the 

environmental performance and reduce production costs the firms share industrial by-products 

like wastewater, steam and manufacturing waste and additionally, a local infrastructure (Su et 

al., 2013). The implementation of a circular economy on the macro-level is complex and 

includes not only the development of eco-cities or regions but also the consideration of the 

consumption side (Su et al., 2013). At this level, institutional influence and environmental 

policy play a vital role in a successful implementation (Prieto-Sandoval et al., 2018). In 

addition, the city´s infrastructure needs to be redesigned and heavy pollution firms phased out. 

At the same time, environmentally friendly industries, like bio-farming or high-tech industries 

should be supported. On the consumption side, a service economy that shifts the consumer 

behaviour from buying to just utilization of the products is suggested (Su et al., 2013). 

According to Stahel (2010), this shift would create new job opportunities in large and labour-

intensive service centres and reduce the negative environmental impact of the linear-economy.  

In general, a circular economy appears to be a promising concept because of its ability to 

combine sustainability and business. However, due to its complex nature, some serious 
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challenges arise when it comes to the implementation of the concept (Ritzén & Sandström, 

2017). Korhonen et al. (2018) identify different limits and challenges, which need to be solved 

before a transition towards a circular economy will be possible. The challenges refer among 

others, to the intra- and inter-organisational strategies of a company. As mentioned above, the 

implementation of a circular economy requires new business models and design strategies, 

including renting models or return concepts with a call for reverse logistics in the supply chain. 

Hence, close cooperation between producers, suppliers and consumers is required. However, 

so far there is a lack of integration within supply chains which makes it difficult to establish 

solutions for closing material loops (Korhonen, et al., 2018; Ritzén & Sandström, 2017). Ritzén 

and Sandström (2017), furthermore, point out that the complexity of a circular economy cannot 

be handled by one department and thus, the responsibility for how to manage a circular 

economy within the organisation is often unclear. Accordingly, empirical research revealed that 

many barriers to implementing a circular economy were closely connected to the organisation's 

structure (Liu & Bai, 2014).  In addition, Ranta et al. (2017) found that recycling is the most 

beneficial aspect for companies and is, therefore, the most common approach to implement a 

circular economy at the moment. By neglecting the other principles of the concept its holistic 

vision is inhibited (Ranta et al., 2017).   

 

4.2 Definitions of a Circular Economy  

Further criticism against the concept has been raised with regard to its terminology. Since the 

origins and principles of a circular economy are so diverse, the terminology has rather been 

diverging and a clear definition of the term is still lacking in the scientific literature. Yuan et al. 

(2006) point out that there is no generally excepted definition of a circular economy yet, while 

Lieder and Rashid (2016, p. 37) write that “there are various possibilities for defining CE”. 

However, a significant number of articles explain a circular economy as a paradigm and outline 

its relationship with sustainable development (Geissdoerfer et al., 2017; Prieto-Sandoval et al., 

2018). Accordingly, Geissdoerfer et al. (2017, p. 766) state that a circular economy is “a 

regenerative system in which resource input and waste, emission, and energy leakage are 

minimised by slowing, closing, and narrowing material and energy loops. This can be achieved 

through long-lasting design, maintenance, repair, reuse, remanufacturing, refurbishing, and 

recycling”. Inspired by the C2C approach, Scott (2015, p. 6) provides a definition in relation to 
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sustainability; “a concept used to describe a zero-waste industrial economy that profits from 

two types of material inputs: (1) biological materials are those that can be reintroduced back 

into the biosphere in a restorative manner without harm or waste (i.e: they breakdown 

naturally); and, (2) technical materials, which can be continuously re-used without harm or 

waste”. Simultaneously, Stahel (2016, p. 435) focuses on the field of industrial ecology by 

defining it as “A ‘circular economy’ would turn goods that are at the end of their service life 

into resources for others, closing loops in industrial ecosystems and minimizing waste. It would 

change economic logic because it replaces production with sufficiency: reuse what you can, 

recycle what cannot be reused, repair what is broken, remanufacture what cannot be repaired”. 

This blurriness regarding a clear definition is commonly considered as a weakness of the 

concept, especially with regard to the practical application of a circular economy (Korhonen, et 

al., 2018).  

Thus, a number of scholars argue for a deeper and more systematic analysis of the concept and 

its definitions (Kirchherr et al., 2017; Korhonen, Nuur, et al., 2018; Prieto-Sandoval et al., 

2018). In order to provide transparency regarding the current understanding of a circular 

economy, Kirchherr et al. (2017) systematically analysed 114 definitions of the concept against 

a coding framework. They come to the conclusion that some scholars equate circular economy 

with recycling while the most common conceptualization is the 3R framework (reduce, reuse, 

recycle). Furthermore, they criticise that those definitions neglect not only the ‘recover’ aspect 

but also disregard the future generations. This major criticism also applies to the definitions 

presented in the previous section. As Kirchherr et al. (2017) claim that only the use of ideal and 

not subverted circular economy definitions will lead to a fundamental change they contribute 

with a definition that eliminates those weaknesses. They define a circular economy as “an 

economic system that is based on business models which replace the ‘end-of-life’ concept with 

reducing, alternatively reusing, recycling and recovering materials in production/distribution 

and consumption processes, thus operating at the micro level (products, companies, 

consumers), meso level (eco-industrial parks) and macro level (city, region, nation and beyond), 

with the aim to accomplish sustainable development, which implies creating environmental 

quality, economic prosperity and social equity, to the benefit of current and future generations” 

(Kirchherr et al., 2017, p. 224). One of the probably most popular definitions was developed by 

the Ellen MacArthur Foundation (2013, p. 22) where a circular economy is defined as: “an 

industrial economy that is restorative by intention; aims to rely on renewable energy; minimises, 
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tracks, and eliminates the use of toxic chemicals; and eradicates waste through careful design”. 

This definition explicitly refers to the importance of product design and moreover, it reflects 

the C2C principles of using renewable energy and materials that do not harm the environment. 

As this thesis focuses on the C2C approach, this definition of the Ellen MacArthur Foundation 

reflects best the way a circular economy is understood in this study.  
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5 Conceptual Framework  

In the following chapter, the Cradle-to-Cradle concept itself, the C2C certification tool and its 

process, as well as the limitations of both, are explained in more detail.  

 

The industry´s transition towards a circular economy calls for changes in many different areas, 

such as consumer behaviour, supply chains, business models, product design or technological 

innovation. Hence, this transition can be studied from various perspectives. Academic research 

on different sustainability approaches, furthermore, points out that organisations are operating 

in an open system. In other words, no company functions insulated from external influences or 

control. All companies rely on constituents in their technical and social environment. Those 

constituents are, for example, resources, laws, customers, suppliers, industry standards or 

cultural biases (Hoffman, 2003). Besides, companies are influenced by three main stakeholder 

groups, namely, governments which represent the society, consumers and non-governmental 

organisations (Morana & Seuring, 2011). To take into account all those different aspects and 

influences, a holistic approach is needed when analysing the transition of an industry towards 

a circular economy. A circular system, where all processes are unavoidably intertwined, can 

only be viable if this interdependence is respected when implementing the concept. Focusing 

on one step of the supply chain is only half of the solution. In other words, design for circularity 

will only work if there is, for example, a robust infrastructure to return used cloths to the front 

end of the supply chain and vice versa. In this area, C2C is perceived as the most holistic and 

most radical concept available to promote a circular economy. Its main focus is design but 

issues such as production processes, raw materials or energy use are also considered. 

Accordingly, C2C was chosen as the main concept for this thesis. Hereby, it is to notice that 

the concept is not considered a conceptual framework in an academic sense. However, due to 

the commonly used designation of the concept as a framework, naming this chapter ‘conceptual 

framework' appeared to be the most appropriate option.  

 

5.1 Eco-Efficiency vs Eco-Effectiveness 

Since many years, literature on sustainability and environment management has been increasing 

and developing rapidly. This trend involves discussions among politicians, NGOs, researchers, 
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and business leaders about what should be considered sustainable business practice. In 1992, 

the World Business Council for Sustainable Development (WBCSD) has been formed to 

facilitate the dialogue between the different parties about the means to reach sustainability 

(Dyllick & Hockerts, 2002). Dyllick and Hockerts (2002) point out that businesses are the major 

players when it comes to the implementation of sustainable development. Most companies 

equate sustainability with eco-efficiency. At the business level, eco-efficiency has become a 

guiding principle and important part of corporate strategies (Dyllick & Hockerts, 2002). The 

concept aims at creating more services and goods while reducing the negative environmental 

impacts. The WBCSD defines that: “Eco-efficiency is achieved by the delivery of 

competitively-priced goods and services that satisfy human needs and bring quality of life, 

while progressively reducing ecological impacts and resource intensity throughout the life-

cycle to a level at least in line with the earth’s carrying capacity” (DeSimone & Popoff, 1997, 

p. 47). This means that the approach aims to create more value while using fewer resources and 

creating less pollution and waste. Seven elements of eco-efficiency have been identified by the 

WBCSD but industry and governments have primarily focused on the first three elements which 

are concerned with the reduction of material intensity, energy intensity and the dissipation of 

toxic substances. For many years, eco-efficiency seemed like a viable approach for companies 

to contribute to a more sustainable society and it has been regarded as critical for sustainable 

development (Wang & Côté, 2011).  

However, recent literature is questioning the promised impacts of such a concept. Eco-

efficiency as the sole concept is increasingly criticised as not being sufficient for achieving 

long-term sustainability (Dyllick & Hockerts, 2002; Wang & Côté, 2011). Whereas efficiency 

refers to ‘doing things right’, McDonough and Braungart (2002) follow Stahel (1982) by 

suggesting to focus rather on ‘doing the right things’. They propose an eco-effectiveness 

concept and strongly emphasise the differences between the approaches. Thereby, the scholars 

criticise eco-efficiency as not being a long-term strategy for sustainability because it only aims 

to ‘make the wrong things less bad’. A strategy can only be successful in the long-term when it 

does not operate in “the same system that caused the problem in the first place” (Wang & Côté, 

2011, p. 68). Even though eco-efficiency focuses on producing less waste and pollution, and 

the usage of fewer resources; it is still a linear, cradle-to-grave system, in which products are 

discharged sooner or later. Eco-effectiveness is in strong opposition to the eco-efficiency 

concept. It requires new ways of doing business and companies that shift their linear approach 
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to a cyclical one (Young & Tilley, 2006). In order to facilitate the need for production and 

consumption, systems need to be redesigned, material flows have to be closed, products must 

be designed in an ecologically appropriate way and resources need to be recovered (Wang & 

Côté, 2011). The concept embraces the vision of an industry that reinvents its practices to 

become regenerative instead of being depletive. Despite the opposing approaches, McDonough 

and Braungart (2007) recognise that eco-efficiency and eco-effectiveness can be 

complementary. They further point out that eco-efficiency can only be beneficial if eco-

effectiveness is already implemented. Further, Stouthuysen and le Roy (2016, p. 8) argue that 

“from a transitions perspective eco-efficiency strategies will be necessary to bridge the period 

for which eco-effective solutions are not yet available or 100% feasible.”  

 

 

Figure 1. Eco-Efficiency vs. Eco-Effectiveness. 
Source: Brey & Hansen, 2016. 

 

To introduce the application of eco-effectiveness in different industries, McDonough and 

Braungart (2002) have developed the Cradle-to-Cradle concept. The framework addresses the 

flaws of the eco-efficiency approach and incorporates environmental, social and economic 

issues. It has a very different approach to measure sustainability than a Life- Cycle- Assessment 

(LCA), which is the method developed to measure eco-efficiency. The LCA adapts a cradle-to-

grave perspective and is therefore perceived as an unsuitable approach for developing eco-

effective products. Because of its linear nature, there is no possibility for optimization in the 

context of a C2C design (Braungart et al., 2007). In addition, C2C is mainly using a qualitative 
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approach where principles and values are more important than quantitative measures. LCA, on 

the other hand, is quantifying negative environmental impacts and similarly aims to reduce 

them (Hauschild, Rosenbaum, Olsen, & Al., 2018). Although LCA and C2C are among the 

most common concepts in the field of sustainability, their approach is very different, if not 

opposing. However, this research paper supports the idea that in order to create sustainable 

long-term solutions entirely new and holistic concepts like C2C are needed.  

 

5.2 The Cradle-to-Cradle Design Framework 

Cradle-to-Cradle is a design framework for products and industrial processes where materials 

are turned into nutrients and thereby enable a perpetual flow within either the biological or the 

technical cycle. The concept is based on three principles derived from nature. The first principle 

is determined by the idea that ‘waste equals food’ (McDonough & Braungart, 2002). It refers 

to a system design where waste is considered a nutrient for something else. McDonough and 

Braungart (2002) use the example of a cherry tree which grows blossoms and fruit. Many 

blossoms are not becoming fruit and still, they are not useless at all. By falling to the ground 

and decompose they enrich the soil and provide food for various organisms and microorganisms 

(McDonough & Braungart, 2002). Within this system there is no need for reducing resource 

use or waste because the more waste is created, the more nutrients are available as a resource 

for something else (Llorach-Massana, Farreny, & Oliver-Sola, 2015). However, the industry 

started to alter the natural equilibrium of materials and humans started to produce products and 

materials that cannot safely be returned to the biological cycle. Thus, the C2C framework 

divides nutrients into two categories; biological nutrients and technical nutrients. Biological 

nutrients, also called products of consumption, are products or materials that naturally end up 

in the biosphere, like for example natural fibres. In order to return those materials safely to the 

soil dyeing and finishing treatments need to be considered (Braungart et al., 2007). They are 

literally food for other organisms and thereby useful for the biosphere. 

Technical nutrients are considered products of service as they are lead back to the technosphere, 

as McDonough and Braungart (2002) call the system of industrial processes. They should be 

reutilized as materials for new products. Hence, for instance, synthetic fabrics need to be 

designed for continuously recycling (Hethorn & Ulasewicz, 2015). As long as materials in the 

technical cycle maintain or even increase their value, they can be part of any other product. This 
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process is called ‘upcycling’ and is in contrast to usual recycling, which often results in 

‘downcycling’. ‘Upcycling’ is therefore the preferred option for a C2C approach (Braungart et 

al., 2007). The important message of the concept is that biological and technical nutrients 

should not be mixed, unless they can be separated easily. Otherwise, it is very likely that the 

product does not fit either in the biological nor the technical cycle (Hauschild et al., 2018).    

 

 

Figure 2. Biological and Technical Cycle of the C2C Design Concept. 

Source: “Cradle to Cradle Designkonzept,” n.d. 

 

The second principle of C2C is ‘use current solar income’. Like the other two principles, it is 

derived from the natural system where the one source of energy is the sun. All biological 

systems “thrive on the energy of current solar income” (McDonough & Braungart, 2010, p. 5). 

Within the concept of C2C, energy can additionally be utilized from other renewable sources 

such as wind or geothermal energy. McDonough and Braungart (2010) argue that the use of 

these abundant resources similarly supports human and environmental health. Consequently, 

the use of energy is no longer causing negative environmental impacts. Therefore, there is no 

quantitative restriction on the amount of energy use for a C2C product as long as the energy 

meets the requirements of the approach (Hauschild et al., 2018).   
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The last principle is ‘celebrate diversity’ which responds to the challenges of a ‘one-size-fits-

all’ approach. C2C products should be designed with the local environments, cultures and 

economies in mind (Hauschild et al., 2018). Our ecosystem´s vitality depends on the 

relationship between species and their ability to use and exchange energy and materials within 

a given system. Considering such an ecosystem where inhabitants are interdependent and their 

tasks are interlocking monoculture means becoming less stable with regard to natural 

catastrophises or diseases. Therefore, designs should respond to local energy and material flows 

and fit in their cultural, social and economic surrounding (McDonough & Braungart, 2002).  

 

5.3 The Cradle-to-Cradle Certification 

In addition to the C2C framework, the Cradle to Cradle Certified Product Standard was 

launched by the McDonough Braungart Design Chemistry (MBDC) in 2005. Since 2010, this 

certification program is administered by the non-profit organisation Cradle to Cradle Products 

Innovation Institute (C2CPII) and allows companies to provide their stakeholders with a visible 

validation of their transition towards circularity (Braungart & McDonough, 2016). The program 

aims for the full integrity of the three C2C principles (Minkov, Bach, & Finkbeiner, 2018). It´s 

scope is generic, meaning that the certification is not limited to a product group, industry sector 

or geographic area. However, it excludes products with ethical or safety issues and additionally 

excludes products indented for combustion during use, such as pharmaceuticals, food and fuels 

(Braungart & McDonough, 2016).  

A company´s product is assessed according to five quality categories, namely: material health, 

material reutilization, renewable energy and carbon management, water stewardship and social 

fairness. Material health includes the identification and reduction of hazardous chemicals, as 

well as the classification of materials as either biological or technical nutrients. Material 

reutilization regards maximizing the percentage of materials that come from nature or industry 

and can safely be returned to one of the cycles. Whereas renewable energy and carbon 

management refer to the sourcing of renewable electricity and the offset of carbon emissions. 

Water stewardship, local geographic and industry water impacts should be addressed and clean 

water should be regarded as a precious resource. Finally, social fairness operations should be 

designed to honour the people and natural systems affected in any way of a product. A product 

receives one achievement level – Basic, Bronze, Silver, Gold, or Platinum - in each of the five 
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quality categories. Whereby the overall mark is determined by the lowest achievement level 

(“C2C Product Certification Overview," n.d.). As certification is an ongoing process, the 

manufacturers have to show continuous improvement in order to get their products re-certified 

every two years. In alignment with the design framework, continuous improvement does not 

mean to simply reduce the negative impacts of a product but instead of being ‘less bad’ a 

company should become ‘more good’. However, the actions that need to be taken to get a 

certification vary strongly between the different achievement levels. At the Basic level, a 

company is only required to do a basic inventory of the five quality categories and how the 

issues affect their environment. This level intends to get companies started and it only provides 

the basis for further optimization and assessment. Products with Basic level certification are not 

displayed with the C2C logo and must be re-certified at a higher achievement level in order to 

not lose the certification (“C2C Product Certification requirements” n.d.). The Platinum level 

is the highest standard for C2C certified products. To be certified at this level a product is 

required to for example have a Material Reutilization of 100 percent, the purchased electricity 

must be 100 percent renewably sourced and water leaving the manufacturing facility has to 

have drinking water quality (“C2C Product Certification requirements” n.d.-b). As of April 

2018, there were 490 products certified (0 Platinum, 80 Gold, 181 Silver, 218 Bronze, 11 

Basic), most were in the categories Interior Design & Furniture and Building Supply & 

Materials (350 in total) and 31 in the Fashion & Textiles category (“Product Registry,” n.d.).  

At the beginning of the certification process, it is determined whether the product is suitable for 

certification. After evaluating if the product conforms the program standard, an Accredited 

Assessment Body is selected by the applicant. Commonly, the applicant and assessor work 

together during the process and the applicant is supported by the assessor until the end of the 

process. As a next step, the applicant is required to pay a certification fee, thereafter the C2CPII 

reviews the Assessment Summary Report and concludes whether it is accurate and complete. 

In that case, a certification is awarded by the C2CPII (Minkov et al., 2018). After the product 

has been successfully certified the company works with its marketing teams and the C2CPII to 

promote the product and raise customer awareness. Every two years the company is required to 

gather new data and get it evaluated by the assessor to maintain the certification for the product 

(“C2C Product Certification Process,” n.d.).  
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5.4 Limitations of the Cradle-to-Cradle Concept and the Certification Process 

In theory, C2C appears to be a highly visionary concept, with its philosophy of doing more 

good instead of being less bad and thereby, creating a world of abundance without harming the 

environment. However, the concept is not only criticised for being almost utopian but several 

scholars point out the limitations of the principles and discrepancies between theory and 

practice (Bjørn & Hauschild, 2013; Llorach-Massana et al., 2015; Toxopeus et al., 2015). C2C 

promotes the idea of infinite positive growth of the economy and production, arguing that the 

circulation rate of resources needs no restriction as long as they circulate within continuous 

loops. Increasing consumption would have no drawbacks in a perfectly functioning C2C 

system. This reasoning, however, shows several flaws (Bjørn & Hauschild, 2013). First, critics 

are referring to the limitations of the planet´s biocapacity (Llorach-Massana et al., 2015). The 

historical development shows the strong correlation between economic growth and direct 

material consumption (European Environment Agency, 2011). Meaning that even when 

applying 100 percent continuous material loops the use of virgin materials will be inevitable in 

order to feed the growing direct material consumption. Additionally, some industries, such as 

the construction sector, store materials on a long-term basis and thereby, making them 

unavailable for recycling for a long period of time (European Environment Agency, 2011). 

Furthermore, Bakker et al. (2014) point out that waste production is also an economic issue. In 

other words, an increasing purchasing power is likely to lead to an increased waste production 

because if the consumer can afford it, she/he will rather buy a new product instead of getting a 

broken one repaired.  

In this context, the assumption of the availability of renewable energy is also challenged. To 

foster the ideal C2C system where everything runs with renewable energy, significant resource 

quantities are required to make this energy capacity available (Bjørn & Hauschild, 2013). 

Besides the resource quantity, also the design of renewable energy plants is not optimal. 

McDonough and Braungart (2002) themselves outline design difficulties such as windmills 

which are not designed as technical nutrients. Albeit the demand for virgin resources will be 

smaller than today and its use more efficient, this development will not be in alignment with 

the proposed C2C approaches (Llorach-Massana et al., 2015). In line with the principle of 

infinite growth is the argumentation that biological nutrients are useful for the biosphere, 

meaning that more nutrients are more beneficial for the environment. Contrary to what 

McDonough and Braungart (2002) suggest, Reijnders (2008) points out that large quantities of 
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biological nutrients are ecologically relevant and could cause negative effects. It has been 

demonstrated that some species react differently to a certain amount of nutrients. That means 

that the concentration of nutrients will impact the natural system by for example stimulating 

the growth of one species while inhibiting the growth of another (Reijnders, 2008). In a worst 

case scenario, this could, on the one hand, cause the loss of biodiversity which, on the other 

hand, would actually violate the ‘celebrate diversity’ principle (Bjørn & Hauschild, 2013). 

Although C2C supports consumption and increased production, the concept pays little attention 

to the use phase of a product (Toxopeus et al., 2015). It primarily focuses on production 

processes and the final product while neglecting that many products are particularly challenged 

during the use phase. Garments, for example, consume significant amounts of water and energy 

during the use phase when being washed or ironed (Ellen MacArthur Foundation, 2017).  

Moreover, the idea of limitless consumption can only work if the C2C concept is fully 

implemented in a company´s operations but this is rarely the case. Companies rather consider 

certain certification categories, thereby reducing C2C to a means of reducing their ecological 

footprint (Dyllick & Rost, 2017). Another discrepancy between theory and practice can be 

found when it comes to consumer behaviour and logistics. As mentioned above, McDonough 

and Braungart (2002) argue that C2C does not require a change of the consumer´s consumption 

pattern. However, this argument is not only weak with regard to consumption but it also 

neglects C2C required consumer commitment to returning their products. Shifting this 

behaviour will be very challenging in many parts of the world (Dyllick & Rost, 2017). This 

requires severe infrastructure changes too. Meaning that C2C products that may be technically 

recyclable might not be recyclable in practice due to limited volumes of returned products or 

the lack of a recycling infrastructure. Companies need to change their logistics in order to 

establish a reverse supply chain, which will allow to lead the products back into the cycle (Bjørn 

& Hauschild, 2013; Llorach-Massana et al., 2015).  

The assessment and certification practice is another aspect that is partially criticised. First of 

all, some categories of the C2C certification are implemented and assessed more extensively 

than others. The most important categories seem to be material health, followed by material 

reutilization. Whereas water stewardship, renewable energy and social fairness, are receiving 

far less attention when it comes to implementation and assessment (Toxopeus et al., 2015). 

Thereby, especially the lack of attention to energy consumption is seen critically since the 

majority of environmental problems is related to the high energy consumption of products. This 
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weakness is related to the lack of focus on the use phase, mentioned earlier, because the energy 

consumption of products is not limited to the production phase but occurs also during use or 

even disposal (Toxopeus et al., 2015). Furthermore, the certification concept can be criticised 

for not fostering the use of renewable energy. The compliance with the second C2C principle 

‘the use of renewable energy’ (at least 50 percent) is only required at the Gold or Platinum (5 

percent at the Silver) certification level. At the moment, only a 16 percent of the total number 

of certified products have achieved Gold level. However, according to the certification criteria, 

this requirement at the Gold and Platinum level can be accomplished by buying renewable 

energy certificates (Harrington, Klosterhaus, & Bezark, 2014). This concept is criticised for not 

promoting the construction of more renewable energy capacity (Hauschild et al., 2018). This is 

because the energy companies allocate their renewable energy capacity to the customers who 

bought the certificates leaving the rest of the customers with a lower share of green electricity 

(Bjørn & Hauschild, 2013).  

Another important issue within the context of C2C certification is the position of the 

consultancy and scientific research institute Environmental Protection Encouragement Agency 

(EPEA) and MBDC. Together with the C2CPII, those institutes are the most important ones for 

the C2C certification. EPEA´s business case, however, is its near monopoly position for the 

C2C material assessment. Although process assessments can be carried out by other approved 

institutes, the material assessment can only be executed by EPEA, MBDC and a few other 

institutes, otherwise it will not be accepted by the C2CPII (Toxopeus et al., 2015). This position 

of the institutes influences the development of C2C innovations. In many cases, the company 

working with EPEA is demanding a non-disclosure agreement to protect their knowledge. 

Obviously, making sense from a business perspective such an agreement impairs the 

possibilities for open innovation (Toxopeus et al., 2015).  Despite those criticisms, as mentioned 

above, C2C is considered the most viable approach for promoting long-term sustainability and 

a shift of the fashion industry towards circularity.  
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6 Practical Methodology 

This chapter guides the reader through the practical methodological approaches of this study. 

It gives an overview of how the data gathering process and its analysis were structured and 

completed.  

 

6.1 Research Design – A Qualitative Study 

The research design is defined by Saunders et al. (2016, p. 163) as: “the general plan of how 

you will go about answering your research question(s)”, thus it is the overall methodological 

scheme of the study. It can broadly be differentiated between quantitative research that uses 

numeric data and qualitative research that is based on non-numeric data. However, it is not 

uncommon to combine the two designs in business and management research, ending up with 

a so called mixed methods research design (Saunders et al., 2016).  

A quantitative research design mostly follows a deductive approach where the aim is to use data 

to test a theory. The underlying research philosophy is oftentimes characterised by an 

objectivistic ontology and an epistemological orientation of positivism. Those choices most 

likely lead to choosing experimental or survey research strategies to collect data (Bryman & 

Bell, 2011; Saunders et al., 2016). In contrast, qualitative research design is often guided by an 

inductive approach that aims at developing a new theory or at enriching existing literature. The 

characteristic ontological stance is constructionism and the epistemology is typically 

interpretivism. A rich set of data is mostly collected through choosing from a broad range of 

methods such as semi-structured interviews or focus groups. When using a mixed methods 

research design, the above mentioned approaches to research philosophy, research approach 

and research strategy, are combined to answer the study´s underlying research question in the 

most viable way (Bryman & Bell, 2011; Saunders et al., 2016). 

This study was designed as a qualitative research with an exploratory research purpose and the 

aim to collect data through semi-structured interviews and the analysis of sustainability efforts 

of fashion companies. The people interviewed, their worldview and their perceptions about the 

underlying phenomenon of this study are highly valued and respected by the researchers. In 

line with this reasoning, an inductive approach to exploring the collected data and connecting 

it to existing literature and new theories was followed. Therefore, a quantitative research design 
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that provides generalizable results was not adequate for this study. Rather, the aims were to 

explore and understand the phenomena contributing to a more circular fashion industry in 

Europe.  

 

6.2 Research Strategy – A Multiple-Case Study 

This study used the multiple-case study method as a research strategy. Other strategies such as 

grounded theory were considered too. However, grounded theory focuses on the development 

of data and is defined as “theory that was derived from data systematically gathered and 

analyzed through the research process” (Strauss & Corbin, 1998, p. 12). Despite its useful 

characteristic of a close relation between the data collection, the analysis of the data and theory 

development in an iterative process, it was not regarded as the most suitable strategy for this 

study, because theory development was not the aim.  

Yin (2009, p. 18) defines a case study as “an empirical inquiry that investigates a contemporary 

phenomenon in depth and within its real-life context”. Saunders et al. (2016, p. 185) conclude 

that this is “leading to rich, empirical descriptions”. Therefore, a case study is the best tool to 

understand a phenomenon and its context (Dubois & Gadde, 2002). A multiple-case study is 

used to independently confirm emerging constructs of the underlying phenomena. Additionally, 

the results from several cases are regarded more robust than a single-case study and it is 

especially suitable when analysing the state of an industry, rather than just one company (Yin, 

2009). Furthermore, a case study is a qualified research strategy in an exploratory study and 

thus matches the purpose of this research (Saunders et al., 2016). 

As this study aimed at displaying the current state of to which extent the C2C concept is used 

within the European fashion industry, a multiple-case study offered more compelling results 

about the status-quo of the industry than a single-case study would have. Different fashion 

companies and other relevant stakeholders were interviewed and in addition, their strategies 

towards sustainability and circularity analysed. The chosen cases were selected to predict 

similar results and hence realise “literal replication” (Yin, 2009, p. 54).  
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6.3 Time Horizon – Cross-Sectional Study 

This study analysed the phenomenon of a circular economy at a particularly short period in 

time, namely between the months of February 2018 and May 2018. As the researchers did not 

expect and could not trace the current state of implementation of circular economy strategies in 

the European fashion industry to largely change, it is argued that this research was cross-

sectional. According to Bryman (2012) cross-sectional studies are mostly using multiple cases 

and try to achieve variation in their data gathering process, therefore it matches the chosen 

multiple case study research strategy of this thesis.  

 

6.4 Data Collection Method 

The underlying data for this study consist of secondary and primary data. The secondary data 

was collected to enrich and substantiate the primary data with pre-existing information. 

Sustainability strategies and approaches to the implementation of C2C of six fashion brands 

were analysed. To get a holistic view, three industry leaders were examined in addition to the 

three fashion brands that interviews were conducted with. Thereby, it was possible to compare 

small and large fashion brands, as well as brands that already have C2C certified products in 

their portfolio with brands who do not use the C2C concept.  

The primary data was collected through semi-structured interviews. In total ten Interviews were 

conducted with different actors and stakeholders connected to the European fashion industry.  

The interviews were based on an interview guide that allowed for open questioning according 

to the given situation and follow-up questions. Eight interviews were conducted using Skype 

video calls and two interviews were completed in written form through sending out questions 

via email and receiving them back the same way. The interviews lasted between 29 minutes 

and 81 minutes. After completion, the interviews were transcribed, coded and analysed. 

 

6.5 Sampling Method – Purposive Sampling 

The population of this study consisted of employees working within organisations and 

institutions of different kinds, connected to the European fashion industry through their 

expertise in circular economy and the C2C concept. Since it was not possible, due to time and 



42 
 

cost constraints, and also not expedient to interview the whole population, a non-probability 

sample has been selected and interviewed. As the aim was to draw a picture of the current state 

of implementation of C2C strategies within the European fashion industry, interview partners 

with considerable expertise and knowledge were needed. Therefore, choosing a probability 

sampling method that would give generalizable results was not of interest for this study  

(Bryman, 2012).  

For this qualitative study, purposive sampling was chosen as the appropriate method for 

selecting suitable research participants. Bryman (2012, p. 418) states that the goal of purposive 

sampling “is to sample cases/participants in a strategic way, so that those sampled are relevant 

to the research questions that are being posed.” Furthermore, “the researcher will want to 

sample in order to ensure that there is a good deal of variety in the resulting sample, so that 

sample members differ from each other in terms of key characteristics relevant to the research 

question.” (Bryman, 2012, p. 418). Consequently, this sampling method does not allow for 

generalizations about the population but helps to gain a deep understanding of the topic and its 

context. A carefully selected group of research participants was required to explore the topic 

from different angles and collect a rich set of data that could be used to answer the research 

question, in connection to the secondary data, and contribute to academic research in the field 

of social science.  

In this particular study, sampling was conducted purposely but not with the aim to develop new 

theories, as it is common in theoretical sampling that is closely linked to grounded theory. 

Therefore, a better term for labelling this kind of sampling is “generic purposive sampling”, as 

Bryman (2012, p. 422) calls it. Generic purposive sampling was used to select the first group 

of participants. By doing so, the researchers could guarantee a certain level of diversity within 

the sample because participants were selected from different kinds of organisations, firms, 

NGOs and institutions. The candidates were identified through a thoroughly conducted industry 

and literature analysis to identify actors that work with the implementation of circular economy 

strategies in the European fashion industry. In addition, the researchers’ personal network 

assisted in finding suitable participants. Later in the data gathering process, snowball sampling 

techniques were added when selected participants were asked if they could connect the 

researchers to other potential research participants with suitable characteristics and experience 

relevant to the study. This is a common approach to sampling as described by Bryman (2012), 

to broaden the scope of the research and increase its validity. Saunders et al. (2016) suggest a 
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sample size of five to twenty-five participants for semi-structured interviews as reasonable. In 

this study, theoretical saturation was reached after conducting interviews with ten suitable 

research participants.    

 

6.6 Interviews – Data Collection Method and Process 

This study was using interviews to gather the required data. Saunders et al. (2016) distinguish 

between the typologies of standardised and non-standardised interviews. Standardised 

interviews refer to questionnaires with an identical set of questions that will be used for every 

research participant and produce quantifiable data that can be used for statistical analysis. Non-

standardised interviews, on the other hand, are often associated with qualitative research and 

come in form of unstructured (in-depth) or semi-structured interviews. Unstructured interviews 

do not follow predetermined questions but are informal interviews to explore a general research 

area in depth. The interviewee can freely share her or his opinion and beliefs about the given 

subject. Semi-structured interviews follow some key questions around specific themes, the 

researchers try to cover in their study. The questions and their order can vary from interview to 

interview and be adjusted to get the most information from the different participants. The 

interview is guided by the atmosphere and flow of the conversation and helps to understand the 

context of the investigated phenomenon (Saunders et al., 2016). 

For this exploratory study, semi-structured interviews were regarded as the best tool to collect 

data. Through semi-structured interviews, it was possible to not only hear the interviewees’ 

opinion but also the reasoning for why they believe so, by building up on their answers and by 

asking follow-up questions. Because of the interpretivist philosophy of this study, 

understanding the meaning that the interviewees ascribe to the topic of a circular economy in 

the European fashion industry was important. By conducting personal interviews, the 

researchers could interpret and probe not only the answers but also the social behaviour of the 

research participants, adding additional depth to the data. Furthermore, personal interviews 

increase the trust relationship between the researchers and the participants which can lead to 

better answers and more data provided. On the other hand, the researchers had to be aware that 

their behaviour in the interview situation and the way they asked the questions did impact the 

data as well (Bryman, 2012; Saunders et al., 2016).  
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Knowledgeable employees from different organisations and institutions were interviewed in 

this study. Their knowledge about the current state of implementation of circular economy 

design strategies, especially the C2C concept, in the European fashion industry was considered 

representative for their organisation or institution. As the scope was to investigate the entire 

European industry, people from several different countries within Europe were interviewed. 

Because of time and resource constraints, it was not possible to conduct the interviews face-to-

face. To overcome this obstacle, modern video calling services such as Skype were used. 

Additionally, as of request of two participants, two of the interviews were conducted via email. 

The email interviews were in an asynchronous form, meaning that the questions were not 

answered immediately by the interviewee but when they found the time to do so. This has the 

advantage that the interviewee can think about the questions before answering them but also 

carries the risk that the interviewee loses focus or does not respond at all. However, in this study 

all questions send out by email were answered thoroughly by the participants.  

Some scholars argue that interviews conducted with electronic communication methods cannot 

achieve the same level of interactivity as personal face-to-face interviews would. The argument 

is that the lower bandwidth transfers fewer human reactions and interviewees could feel less 

comfortable. On the other hand, electronic communication methods are helpful when the 

sample is geographically dispersed. Furthermore, interview participants might feel more 

comfortable when they are able to conduct the interview in the environment they know  

(Bryman, 2012; Saunders et al., 2016). Those arguments were taken into consideration when 

considering different interview methods.  

Nevertheless, the advantages of being able to reach people from different countries, without 

needing to travel there, and hence getting a better sample of the research population, was one 

main argument for choosing video call interviews. Another reason was the fact that video call 

services are common practice nowadays, especially in multinational organisations and 

institutions like the ones that were considered for this study. Furthermore, no signs of hesitation 

could be traced when asking the participants if the interviews could be conducted using Skype  

or another video call service. The same can be said for the actual interview situation where all 

participants acted naturally and gave the perceived feeling of being comfortable in the situation. 

Except for one interview that was conducted in German, all other interviews were conducted in 

English after the procedure was explained and potential uncertainties of any kind were resolved. 

The interviews were electronically recorded and notes were taken during the actual interview. 
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After the interviews, the research participants were offered the possibility of receiving a copy 

of the thesis once completed. 

     

6.7 Construction of the Questions  

The careful preparation of the interview guide is a crucial step and should be led by the question 

about what information is needed to be received from the interviewees to answer the research 

question (Bryman, 2012). To achieve this, the theoretical framework and scope of the thesis 

were analysed thoroughly and key themes framed. Through further research in existing 

literature, continually revising of the themes and discussions between the researchers, the 

interview guide was formed.  

The aim was to construct an open interview guide that gave the participants much freedom to 

evaluate every question. The key themes developed consisted of: circular economy design 

strategies in the fashion industry, the process of the C2C certification, the potential for mass 

market capability of circular economy design strategies and materials, and the competitive 

market situation. Since the interviewees were employed by different companies and institutions, 

the interview guide was reviewed and potentially adjusted before every interview. The 

researchers worked with follow-up and probe questions to lead the conversation. To guarantee 

validity and comparability between the interviews, the questions were formulated in a neutral 

manner and avoided the use of negative terms. Further, no leading or proposing questions were 

formulated in the interview guide to avoid biases and influencing the research participants. 

However, some follow-up questions could be considered leading when the researchers felt it 

was important to discuss a topic or a personal view of one of the interviewees deeper to fully 

understand its meaning.  

 

6.8 Data Processing  

In order to be able to make the rich set of data available for the analysis, the interviews were 

transcribed shortly after they took place. By doing so, the memories of what was said and how 

it was said were still present and could hence lower the possibility of missing critical points in 

the interview. “Social constructionism indicates that partially shared meanings and realities are 

dependent on people’s interpretation of the events that occur around them.” (Saunders et al., 
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2016, p. 568). Therefore, it was important that the not only the content of the words but also 

their intended meanings were carefully studied and conceptualised by the researchers in their 

analysis. 

As the approach to analysing the primary data, the thematic analysis method was used. A 

thematic analysis is a systematic way of analysing the collected data. However, at the same 

time, it offers flexibility and interpretation of the data in rich detail (Braun & Clarke, 2006). 

Following the proposed steps by Braun and Clarke (2006), potential codes were collected after 

the researchers were familiar with the collected dataset. Those codes were collated in an Excel 

sheet to potential themes and those potential themes were reviewed against the data until the 

specific themes could thoroughly represent the collected data. The secondary data was analysed 

for its relevance to oppose or support arguments and opinions stated in the interviews. The 

companies  ́published information was treated with care as they solely represent the companies’ 

opinions and not a neutral or peer-reviewed position. Once the data was analysed for its 

contextual meaning related to the topic, those developments were analysed and discussed in 

relation to existing literature in the field of circular economy and C2C, to answer the posed 

research question. 
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7 Presentation of the Findings 

In the following chapter, six European fashion companies and their sustainability strategies in 

the context of a circular economy are presented. Thereafter, an overview of the ten interview 

participants and their expertise is given. That part is followed by a detailed presentation of the 

conducted interviews.  

 

7.1 Secondary Data – Company Information  

The topic of sustainability and circular economy has found its way into the core values of many 

European fashion brands. This trend is also reflected in the sustainability and annual reports of 

many companies. To get a better understanding of the current trends and approaches regarding 

circularity, an overview of several sustainability strategies is given in the following section. 

This overview is based on the sustainability reports and information regarding sustainability 

strategies published by the companies. Information of the three major players in the industry, 

namely H&M, Inditex and C&A and additionally of the smaller players CALIDA, Wolford and 

Trigema were studied more in depth. The three first companies were chosen, because they are 

industry leaders and thus, the most influential actors. CALIDA, Wolford and Trigema, on the 

other hand, are considered pioneers in the field of a circular economy. For this study, interviews 

were conducted with representatives of those three companies. The increasing interest in a 

circular economy can be clearly found in the sustainability reports and other official company 

information of the above-mentioned companies. That information was gathered selectively and 

only sustainability strategies regarding a circular economy were taken into account. 

 

7.1.1 H&M Group 

The H&M group is one if the three largest players in the fashion retail industry. In 2017 they 

were operating in 69 different markets with more than 171,000 employees. The garments are 

produced in 1,668 suppling factories that employ about 1.6 million people (H&M Hennes & 

Mauritz AB, 2018). The company has the ambition to become “100% circular and renewable 

[…] by decoupling the growth of our business from our resource use.” (H&M Group, 2017, p. 

38). The company is “approaching this ambition holistically by building circularity into every 

stage of our value chain, including the products we design and make, the materials and 

processes we use and how our customers care for and dispose of our products.” (H&M Group, 
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2018, p. 29). Further, the company has two more key sustainability principles, namely: ‘100% 

Leading the Change’ and ‘100% Fair and Renewable’. However, at the same time, the company 

states that “‘100%’ is not an exact goal – it demonstrates the scale of our ambition and our 

commitment to change, and creates a clear long-term direction and momentum at H&M group 

and across our industry that will lead to the best possible results.” (H&M Group, 2017, p. 14). 

H&M Group´s sustainability efforts are supported by a collaboration with the Ellen MacArthur 

Foundation, the Cradle to Cradle Production Innovation Institute and other research initiatives. 

The understanding of a circular economy is hereby based on the definition provided by the 

Ellen MacArthur Foundation.  

Furthermore, it is emphasized that circularity should be built into every stage of the value chain, 

including, design, material choice, production processes, product use-phase and product reuse 

and recycling. On the design stage, the main focus lies on expanding a product´s life span, and 

design for recyclability and reuse. In this context, a partnership to develop technologies for 

recycling blended materials with The Hong Kong Research Institute of Textiles and Apparel 

(HKRITA) is mentioned. H&M wants to collect 25,000 tonnes of used clothes annually by 2020 

(2017: 17,000 tonnes collected). To further process the collected garments, H&M partners with 

I:CO, a solutions provider for textiles sorting and states that “Once in the hands of I:CO, all 

unwanted textiles are sorted to either be reused/reworn or recycled. 60% of textiles are 

reused/reworn; 34% are recycled and 6% are used as combustibles for energy production with 

0% of textiles going to landfill.” (H&M Group, 2018, p. 44). 

Another goal in terms of materials is to use 100 percent sustainable sourced cotton by 2020. 

According to the Better Cotton Initiative, H&M was the biggest buyer of Better Cotton and the 

second biggest user of organic and recycled cotton in 2017. In addition, H&M claims to be the 

second largest user of TENCEL Lyocell, a closed-loop fibre and the second largest user of 

recycled polyester, mainly coming from recycled PET bottles (H&M Group, 2017). To 

understand the impact of their materials, the company uses Life Cycle Assessment data. 

Another goal is to achieve zero discharge of hazardous chemicals, not only in their supply chain 

but across the whole industry. To accomplish that the company works together with the Zero 

Discharge of Hazardous Chemicals Group where brands collaborate to improve their chemical 

management practices.  
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However, the report outlines also some challenges such as the limited technology available for 

recycling and loss of quality when recycling cotton, which the company sees as reasons that 

“less than 1% of material used to produce clothes across the industry is recycled into new 

products.” (H&M Group, 2018, p. 29). Furthermore, H&M states that a shift towards a circular 

economy implies a strong business case (H&M Group, 2018).  

 

7.1.2 Inditex Group 

In 2016, Inditex as another large player in the European fashion industry had 7,292 stores in 93 

markets. The group employed 162,450 people and worked with 1,805 suppliers during that year 

(Inditex, 2017). They state: “we also maintain a long term strategy to integrate the vision of a 

circular economy into our business model.” (Inditex, 2017, p. 104).  

To achieve this the company launched Closing the Loop in 2015. This initiative aims to reuse 

and recycle products, including footwear and accessories and thereby, “strengthening the 

circular economy in our sector” (Inditex, 2017, p. 108). So far, the strategy has materialized in 

used-clothing collection and the use of recycled materials and sustainably-made garments. In 

2016, more than 7,000 tonnes of garments were collected and those that could be reused were 

donated to non-profit projects. To develop technologies and materials that facilitate the 

recycling of garments, the company works together with various business organisations and 

universities, such as the Massachusetts Institute of Technology (MIT). Additionally, the 

company focuses on the choice of materials, stating that promoting the use of sustainable fibres 

is one of their priorities. Like H&M, Inditex aims thereby mainly to increase the use of organic 

cotton to lower environmental impacts and increase the use of TENCEL Lyocell. In this context, 

it is claimed that: “Inditex is the world leader in the consumption of this material” (Inditex, 

2017, p. 110).  

Furthermore, it is emphasized that the company is aware that most recycling within the industry 

is downcycling hence, they established partnerships to improve the recycling of fibres and focus 

rather on upcycling. That implies also the recycling of plastic bottles to create new synthetic 

fibres. One of those partnerships is with the Austrian Lenzing AG by which Inditex developed 

jointly the material Refibra Lyocell, made from cotton waste and sustainable wood. By 

committing to the Zero Discharge of Hazardous Chemicals programme the company pursues 

the strategy to eliminate hazardous chemicals until 2020. To enable the costumers to identify 



50 
 

the sustainable products, many Inditex brands have launched specific collections such as Join 

Life or Wear the Change (Inditex, 2017). In general, the main goal of the company´s circular 

economy model is “to [apply it to] all phases along the value chain so we can increase efficiency 

and reduce emissions” (Inditex, 2017, p. 125).  

 

7.1.3 C&A 

C&A as another large player in the fashion retail industry operates in 21 countries by selling 

their products in 1,981 stores. Furthermore, the company employs almost 60,000 people and is 

working with 788 suppliers globally (“C&A: About C&A,” n.d.).  

C&A developed a visionary sustainability strategy with several goals for 2020, aiming at 

“Mainstreaming sustainability to become the new normal” (“C&A: Our Strategy,” n.d.). When 

it comes to material sourcing the company pursues similar strategies like H&M and Inditex. 

For example, one of the 2020 goals is to reduce the environmental impact with Zero Discharge 

of Hazardous Chemicals. Another goal of the strategy is to use 100 percent sustainable cotton. 

In 2015, C&A joined the Better Cotton Initiative and became the 6th largest buyer of Better 

Cotton worldwide (“C&A: Better Cotton Initiative,” n.d.). The company furthermore, states to 

“never blend organic cotton with non-organic cotton” (“C&A: More Sustainable Cotton,” n.d.). 

Additionally, C&A increases the in-store garment collection by further expanding the Take-

Back Programme in different European countries.  

Among those 2020 goals is also a circular economy strategy with the vision to create a 

“restorative circular economy, where nothing is wasted in the creation or disposal of our 

clothing” (“C&A: Circular Fashion Products,” n.d.). This implies the increase of C2C certified 

products and a partnership with Fashion for Good to promote circular innovations in the supply 

chain. In Summer 2017, the first Gold level C2C certified t-shirts were sold in C&A´s stores 

around the world. It was the company´s first global campaign for one particular product. The t-

shirt is fully compostable, made from a 100 percent organic cotton, including the stitching, and 

100 percent non-toxic dyes (“C&A: Circular Fashion Products,” n.d.). Those shirts are 

produced in close collaboration with suppliers in India, Cotton Blossom and supported by the 

Fashion for Good Initiative. To accelerate the C2C certified concept and transform the whole 

industry to ‘do more good’, C&A promotes the Good Fashion Guide, which functions as an 

open source roadmap. Here they share the learnings from the development of their C2C t-shirt 
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to “help other organisations comply with the Cradle-to-Cradle Programme requirements” 

(“C&A: Circular Fashion,” n.d.). In order to increase implementation of this holistic approach, 

they see the need to have more manufactures applying the concept and to encourage more 

supplier to make improvements.  

Besides, the company also identifies several obstacles when designing circular fashion but lists 

the actions required to overcome those obstacles. It includes finding or developing; “A larger 

pool of Cradle-to-Cradle certified dyes, inks and process chemicals, alternatives to elastane, 

antimony-free polyester and recycled polyester, more Cradle-to-Cradle certified buttons, 

zippers, rivets and other embellishments” (“C&A: Circular Fashion Products,” n.d.). In general, 

C&A does not only want to prove that circularity is already possible today but want to promote 

the normalisation of circular fashion in the industry (“C&A: Circular Fashion Products,” n.d.).  

 

7.1.4 CALIDA Group 

CALIDA is as Swiss based brand for nightwear and lingerie. The group has around 3,000 

employees and their products are sold in more than 70 countries via high-end speciality retailers 

and CALIDA stores (“CALIDA Group – CALIDA Group,” n.d.).  

CALIDA has high sustainability standards, which even exceed the legal requirements, 

embedded in its business model. Additionally, they imposed several voluntary obligations 

including the implementation of different standards such as the OEKO-TEX Standard 100, 

BSCI Standard and the STeP by OEKO-TEX standard (CALIDA Group, 2017a). In December 

2017, CALIDA was the first lingerie brand which was certified with Made in Green by OEKO-

TEX. The certificate implies that all materials used for a product are free of hazardous 

chemicals, including threads, elastics and labels. Furthermore, it promotes transparency for the 

consumers because they are able to trace back in which production facility their garment was 

made. Transparency is also provided for business partners which get information about the 

sustainability level throughout the whole supply chain. The company aims to have their whole 

collection Made in Green by OEKO-TEX certified by the end of the year 2018 (Made in Green, 

2017).  

Additionally, one part of this collection will be C2C certified. Those t-shirts are made of 100 

percent TENCEL Micro, a cellulose fibre which is biodegradable. CALIDA offers a take-back 
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system for the collection, but the consumers can also choose to lead the shirt back in the 

biological cycle by composting it (CALIDA Group, 2017b). In general, the company attaches 

importance to the development and utilization of innovative fibres. In 2017 they developed 

bamboo and a sustainable viscose fibre and focused on the use of Earthcolors where fibres are 

dyed with natural products like olives, carrots or almonds (CALIDA Group, 2017a). Moreover, 

the company emphasises that sustainability strategies need to be part of the whole supply chain 

and should not be implemented only in certain parts of it. To achieve this, the company 

established long-term partnerships with their suppliers and producers.  

 

7.1.5 Wolford 

Wolford is another lingerie and hosiery company that has embedded a C2C approach in their 

business model. In 2016, the company was represented in around 60 countries with a workforce 

of 1,544 employees and more than 3,000 retail partners (Wolford AG, 2017a).  

Since more than three years, Wolford´s Research and Development Department creates 

products that are safe for a biological and technical cycle. In autumn/winter 2018 the first C2C 

certified products will be available on the market (“From Cradle-to-Cradle | Wolford,” n.d.). 

The garments designed for the biological cycle will be made from a cellulosic fibre developed 

by the Lenzing AG and the oil based biodegradable polymer infinito developed by the German 

company Lauffenmühle. Products designed for the technical cycle will be made using 

Polyamide 6 and a biodegradable elastomer. Additional research was required to develop dyes, 

textile chemicals and accessories which are safe for the biological cycle.  

To facilitate the transition from a linear to a circular business model Wolford is working in a 

consortium of 15 companies. All of them are producing C2C components for the lingerie 

industry. At the same time, this initiative is “designed to foster cooperation between companies 

and research institutions for the efficient translation of expertise into innovative products” 

(Wolford AG, 2017b).  Besides introducing the C2C approach, Wolford is an official partner 

of the bluedesign system. This system ensures the auditing of the entire supply chain of a 

product with regard to air and water emission, resource productivity and consumer safety. 

Thereby, it eliminates unsuitable substances in advance of the production and creates 

transparency throughout the supply chain (“Sustainability | Wolford,” n.d.). Furthermore, the 

company states that its strategy is opposing a fast fashion approach. Their sustainability strategy 
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is understood as a combination of personal interaction and technological know-how. It is aiming 

to introduce a change in the fashion industry by continuously trying to raise industry standards 

(“Sustainability | Wolford,” n.d.).  

 

7.1.6 Trigema   

Trigema is Germany´s largest manufacturer for sports and leisure wear. The company has 1,200 

employees and is selling their products in 45 outlet stores. Furthermore, the company is known 

for its sustainable and ethical business behaviour and solely produces in Germany (“TRIGEMA 

- The Company | Trigema,” n.d.).  

In 2006, the Trigema Change collection was launched. The company claims that the garments 

are the “most ecological textiles in the world” (“TRIGEMA - The Company | Trigema,” n.d.). 

They are made according to the C2C principle by using a 100 percent organic cotton, and are, 

therefore, biodegradable without harming the environment. The cotton is certified after the 

Global Organic Textile Standard (GOTS) and sourced from a company in Turkey. This 

certificate guarantees that the raw cotton is sustainable and eco-friendly processed and not 

treated with any harmful substances (“Organic Cotton | Trigema,” n.d.). For bleaching, the 

fabric hydrogen peroxide bleaching, which is environmental sound, is used. All other dyes and 

finishes are C2C certified. The cutting process is digitalized, allowing that waste is kept a 

minimum and the textile is used in the most efficient manner. Components like yarns, buttons 

or tags are all C2C certified and delivered from suppliers in Switzerland or Germany (“Der 

TRIGEMA Change® Produktionsprozess | TRIGEMA,” n.d.).  

Besides developing and producing highly sustainable C2C products, Trigema is attaching 

importance to environmental protection during the whole manufacturing process. To save water 

and energy, the company uses the latest technologies and constantly improves their production 

processes. Furthermore, the energy is produced with two gas turbines, a block heating station 

and to foster renewable energy, with large solar panels. Producing in accordance with the 

German regulations makes every garment environmentally friendly, in contrast to fashion that 

is produced in countries where only minimal environmental regulations are enforced (“Social 

Responsibility | Trigema,” n.d.).  
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7.2 Primary Data – Interviews  

 

Interviewee  Company Expertise 

1 VIA University College - Senior consultant for smart textiles, 

material technology and functional and 

intelligent textiles 

2 C&A Foundation - Programme manager for sustainable raw 

materials 

- Managing C&A Foundation´s strategy 

for circular apparel 

3 Ellen MacArthur Foundation - Research Analyst, Circular Fibres 

Initiative team 

- Research analyst for the report ‘A new 

textiles economy: Redesigning fashion´s 

future’ 

4 Cradle to Cradle e.V. 

Hamburg University of Technology 

- Co-founder of a regional C2C e.V. group 

- Research associate for a C2C inspired 

circular economy 

- Design thinking coach 

5a Stockholm Resilience Centre - Researcher Planetary Boundaries 

Research Lab 

- Focuses on a circular economy in the 

textile industry 

5b Stockholm Resilience Centre - PhD student 

- Connecting the planetary boundaries 

framework and the circular economy 

framework 

- Part of a science-business collaboration 

between Stockholm Resilience Centre, 

Ellen MacArthur Foundation and H&M 

6 EPEA Switzerland  - Founder and CEO of EPEA Switzerland 

- First entrepreneur to put the C2C vision 

into action   

- 25 years of experience with C2C 

7 CALIDA - Director of Materials Management 

8 Trigema  - E-Commerce and Social Media Manager 

9 Wolford - Director of Product Management, 

Product Development and Textile 

Sourcing 

10 Cradle to Cradle Products Innovation 

Institute (C2CPII) 

- Special Project Manager, Europe 

- Marker research on take-back systems 

and closed loop recycling  

Table 1. Presentation of the Interview Partners. 
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7.3 The Consumers 

 

7.3.1 Awareness 

The interviewees talked about a rising awareness amongst the consumers of fashion products. 

All research participants could trace an increase in the consumer´s demand to know more about 

the fashion items they wear. Awareness is growing on many issues concerning the industry. 

One interviewee mentioned that “there is a growing consumer segment that is aware of 

environmental issues” (Appendix 3, row 121). This statement was backed up by other 

interviewees who also claimed that the awareness about environmental issues has increased. 

The interview partner from the C2CPII stated that in the future “the consumer will be aware of 

what they are buying and how important it is to buy circular fashion” (Appendix 10, row 173-

174). This is also exemplified by the Trigema representative who could experience a rapid drop 

in the consumption of plastic bags by the customers after their harmfulness for the environment 

has become a large topic discussed in the media and by brands (Appendix 8, row 170-172). For 

companies, this customer awareness can be an inspiration for innovation, as the interviewee 

from CALIDA claimed. Customers become more curious and open towards innovative ideas, 

which at the end creates a ‘win-win-situation’ (Appendix 7, row 71).  

Several research participants explained that this rising awareness leads to customers becoming 

more demanding for sustainable products. This demand pressures the fashion companies to 

change, or as one of the Stockholm Resilience Centre interviewee stated, “business as usual is 

going to be bad business and they are seeing this already” (Appendix 5, row 44-45). On the 

other hand, the consumers do also start questioning their own behaviour when shopping and 

using clothing. The interviewee from Trigema summarised this by saying: “I think it´s also a 

re-thinking process for the customers to say; ok of course I want to be trendy but do I always 

need to buy so much and then throw it away?” (Appendix 8, row 158-161) and links this 

behaviour to the impact circular economy is already making on consumers. Interviewee 4, from 

the Cradle to Cradle e.V., has experienced similar consumer behaviour that centres around the 

thinking about “what do you need to be happy, how much growth do we need, are there 

substitutions for globalisation or could I produce it myself sometimes?” (Appendix 4, row 68-

69).  
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The increasing awareness of the negative impacts of the fashion industry and the consumer´s 

own negative behaviour regarding fashion use pressures fashion companies to act. Consumers 

start to ask more question, both to themselves but also to the companies.  

 

7.3.2 Transparency 

The rising awareness urges fashion companies to become more transparent about the way they 

conduct business as well as about the origin of their raw materials and the production and 

manufacturing conditions. Especially the interviewees focusing on new technology 

development or assessing C2C products call for more transparency within the industry. They 

regard C2C as a suitable tool for achieving more transparency as it requires companies to 

examine their supply chain and become acquainted with the processes and materials used by 

their suppliers. However, the representative of the VIA Design University College 

acknowledged the complexity of supply chains, especially when they span around the whole 

world. He claimed that “to have transparency in the value chain is very important for the 

consumer, and also for the industry, and this is much easier if you produce in the EU” (Appendix 

1, row 34-35).  

Interviewee 6, from EPEA Switzerland, talked about how the conditions have changed and that 

the consumers are becoming more knowledgeable about the impacts that the products they 

consume cause. “I think I am pretty positive. Because a new generation is coming. They 

understand the concept differently than my generation. I think you will ask for transparency” 

(Appendix 6, row 268-270). Further, he linked the consumer´s desire for more transparency to 

a challenge but also an opportunity for companies “They are asking questions, not primarily 

always the right question but they are asking questions and they are really looking for 

transparency. And I think a big challenge is which company can really provide transparency to 

fulfil the needs of the consumer.” (Appendix 6, row 41-44). That argument is supported by the 

interview partner from Wolford, who pointed out how important it is for a brand to be 

transparent about the materials of a product because of rising consumer awareness (Appendix 

9, row 194-196). As the representative from the C2CPII said, “if you are not transparent, the 

consumer is not going to trust it and will not be inclined to buy” (Appendix 10, row 178-179).  

From the perspective of interviewee from EPEA Switzerland, C2C has the ability to be a 

suitable tool for providing this required transparency. The C2C concept concerns the whole 
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life-cycle of a product and to become C2C certified, all ingredients of the product need to be 

known and certified. Therefore, the producing company must know all elements that become 

part of the product, which automatically increases transparency as he stated that “With C2C 

you can get the transparency. So, companies today have to have so many control and inspection 

points. It makes the whole process ineffective. If you have full transparency what is really in 

there you can reduce the inspection checks dramatically. You can even change the processes 

and eliminate some processes. Where you can save costs. So, there are a lot of cost benefits that 

are feasible with C2C.” (Appendix 6, row 165-169). He also criticised that other circular 

economy strategies or NGOs that are closely linked to the industry are not as radical in their 

endeavours as the C2C concept is, and therefore lack transparency about their intentions 

(Appendix 6, row 133-139). Even though non-disclosure agreements might be necessary for 

knowledge protection, flagship projects such as the C2C innovations of Wolford will raise the 

bar for other companies to become more transparent about the origin of their products and its 

components.  

 

7.3.3 C2C Consumer Understanding 

A large problem associated with the C2C approach, by many research participants, is its 

complexity and the resulting problem of communicating its advantages to the customers. The 

interviewee from the C&A Foundation summarised this issue by stating that “it challenges the 

marketing team to think about how to communicate to customers a complicated story. C2C’s 

strength is that covers most sustainability issues, but customers do not have a holistic 

understanding of the sustainability challenges in apparel.” (Appendix 2, row 26-28). The Cradle 

to Cradle e.V. interview partner exemplified that when talking about disadvantageous 

marketing for C2C certified t-shirts that were labelled as being decomposable. This resulted in 

the end-users believing that the t-shirt would decompose while wearing or washing. Instead, 

she suggested that “if you would say, that´s the first black t-shirt that also sensitive people can 

wear and you won’t get allergies from it, that is so much better but nobody is selling that.” 

(Appendix 4, row 154-156).  

Fashion companies struggle to transmit the advantages of C2C in clear and easy messages to 

the customers but “End customers need to understand the value of the C2C standard. This is the 

same challenge for all product standards.” (Appendix 2, row 82-83). Therefore, the C2CPII is 
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working on solutions to translate the concept to consumers. As it has been pointed out by the 

interviewee, the institute aims to provide certification holders with tools that help to 

communicate the benefits of C2C to their consumers (Appendix 10, row 129-136). However, 

other sustainability certifications have been around for longer and are much better known to the 

consumers. The Trigema interviewee had two examples and said that “OEKO-TEX has been 

around for a long time and many customers, also internationally, can relate to the label. And 

Fairtrade as well because you get it in the food area and everywhere. […] unless you are really 

into the ecologically living and fair and biodegradable and organic lifestyle, if you are not really 

into that and try to find lots of information on it, I think that C2C is not so easy to come about 

as a customer.” (Appendix 8, row 26-30). According to the Trigema representative, “usually 

the main thing is that if people know C2C then they buy it but often our customers buy this 

range because we say it´s organic. […] but if they don´t know what C2C is, then they usually 

buy it because it´s organic cotton.” (Appendix 8, row 149-153). As a representative of Trigema 

she summarized the company´s experiences with the obstacles of consumer´s understanding 

about C2C as follows: “Yes, I think it´s a good approach but we have been part of C2C for 12 

years now and it´s still difficult to get people to know about and understand what it means.” 

(Appendix 8, row 16-17). 

 

7.3.4 Values and Demands on Fashion 

Along the rising awareness about ethical and sustainable production of clothes and the 

increasing demand for transparency, the values of the consumers have changed too. The 

interview partners reported that the consumer values are more sophisticated nowadays. 

Consumers prefer brands that match their own values. They are able to select from which 

company to buy or not to buy. The EPEA Switzerland interviewee regarded transparency a 

good way for fashion companies to match their consumer´s values. He stated that “We have to 

think of the consumers. If you can get the products at a very transparent level where the 

consumer can see that these are the values the product is presenting and they correspond with 

my values that I have. I think than we can be happy, that should be the goal.” (Appendix 6, row 

296-299). Representatives from the Stockholm Resilience Centre, however, are less positive 

and claimed that “In the end, it has to do with fashion. You´re not going to make brown linen 

clothes just because it’s the most sustainable thing.” (Appendix 5, row 69-70). The meaning is 
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that even though more and more people demand sustainable clothing, styles and trends still play 

a crucial role in most consumer´s buying decisions. Sustainable clothes are still too often not 

up-to-date with the latest trend and therefore seldom match the consumer´s demands on fashion. 

Or as interviewee 5b put it “there is a big focus now on organic cotton, which hardly doesn´t 

exist and no one really buys cotton that is a key thing I think. Because you buy clothes or you 

buy fashion.” (Appendix 5, row 88.90).  

Clothes need to be functional and those functions are most often reached by blending materials. 

Interviewee 6 talked about the problems connected to using different materials and mixing C2C 

certified materials and non-C2C certified materials, which cannot be returned back into the 

cycle or biodegraded safely. “For example, we have developed a biodegradable elastomer. 

Because this is crucial in fashion, it is about function and you need stretch. The consumer wants 

it, so we have developed a biodegradable elastomer. This took 15 years, starting in 2002.” 

(Appendix 6, row 66-70). The CALIDA representative added that at the end a C2C certified 

product must, just as any other product of the company, meet the highest standards of design, 

function and perfect fit in order to also meet the customer´s demand on fashion (Appendix 7, 

row 53-57).   

 

7.4 The Fashion Industry 
 

7.4.1 Trends 

When it comes to recent trends and what characterises the fashion industry at the moment, in 

terms of sustainability, the answers were very diverse. The interview partner from the C&A 

Foundation pointed out that major brands are considering recycling as a design strategy. She 

said that this, however, is only the case “if the materials are not blended and the products are 

free from hazardous chemicals (e.g. PET has residues of antimony-trioxide catalyst, and some 

evidence suggests that this is a carcinogen).” (Appendix 2, row 6-8).  

Sometimes longevity is also seen as a circular strategy, whereas she rather perceived it as one 

step in the right direction. More suitable are approaches focus on “using 100% natural materials, 

including natural dyes or non-toxic synthetic dyes” (Appendix 2, row 9). New technologies are 

also regarded as part of current sustainability strategies. This includes the development of 

recycling technologies, especially for the recycling of blended materials, such as poly-cotton 
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fibres. But also, innovative technologies such as digital printing, which has increased more than 

30 percent in a year and laser techniques to fade jeans. With such technologies, the use of 

hazardous chemicals and large amounts of water can be avoided. Additionally, it offers new 

ways of designing clothes (Appendix 1, row 84-90).  

Other identified trends are that a few companies are experimenting with new business models 

like for example rental models, a life-long warranty or buy back and send back options. Some 

trends feed more into the production area, like Nike´s Making app that provides information 

about the impact and recycling opportunities for a particular material. And lastly, the interview 

partner from the Ellen MacArthur Foundation saw a massive trend towards the utilization of 

waste from other industries such as new cellulose-based fibres from orange peels or recycled 

PET (Appendix 3, row 22-27; 41-49). That trend was also observed by the interviewee from 

the C2CPII. She further added that there is a general trend towards recycled materials, including 

cotton and polyester (Appendix 10, row 5-12).  

The representative of CALIDA perceived a trend back to more natural materials, with good 

quality and longevity as wells as products that are fair produced and without harmful chemicals. 

He added, however, that not everyone has realised the problem of resource scarcity yet and 

sometimes it needs to hurt to cause actions (Appendix 7, row 8-12; 134-137).  

The latter argument is in alignment with the opinion of several interview partners who pointed 

out that for example “the 90% of the brands/retailer that are not reputation-sensitive need to 

start implementing sustainability strategies.” (Appendix 2, row 68-69). In addition, it was stated 

that there are not many fashion brands that take actions and only one-third of the companies 

have a sustainability strategy and if they do, there is often no clear definition of the term. A lot 

of money is invested in initiatives and research. However, this is not about internal innovations 

but rather that companies having the funding are buying shares of interesting projects to see if 

they have potential. Companies are aware that currently, recycling works best with fibres that 

are not mixed but at the same time, the industry is not interested in renouncing mixed fibres 

(Appendix 5b, row 5-9; 53-56; Appendix 5a, row 12-13). They are much more interested in 

“how can we continue business as usual with better technology?” (Appendix 5b, row 14). The 

representative from Wolford is also regarding the sustainability strategies of the large brands 

critically. He said they are showing actions by collecting used clothes “but they don’t really 

know what to do with that” (Appendix 9, row 8). Many of those companies are stating that they 
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are going for a circular approach and they are also part of the community but at the end, they 

are making more noise than actually doing something (Appendix 6, row 245-250).  

 

7.4.2 Transition  

Closely connected to the current trends, many interviewees saw additional changes happening 

in the fashion industry. In other words; “it is a transition period we are going through.” 

(Appendix 6, row 207-208). The majority of the interview partners pointed out that it will still 

take a couple of years until companies will feel obliged to apply a circular approach. A 

transition from a ‘this can be done’ to a ‘this has to be done’ attitude will become more relevant 

within the next years, said the interview partner from CALIDA for example (Appendix 7, row 

145-146). This argument was supported by the representative of EPEA Switzerland, who said: 

“I think the tipping point will come in a couple of years and then I think more or less everyone 

has to do it.” (Appendix 6, row 284-285). Almost the same statement was made by the 

interviewee from the Ellen MacArthur Foundation, who noticed that 17 years ago, when the 

Foundation was founded, the term circular economy was almost unknown, even on Google not 

many hits could be found.  

Today it is significantly more popular, but still, the journey has only begun and in the next years 

the number of new and innovative ways to design for circularity will increase (Appendix 3, 50-

54). The interviewee from VIA Design is more optimistic in terms of the timing. He saw that 

there is already a lot of new technology and new, more sustainable chemistry available. From 

his experience, the chemistry suppliers in the fashion industry are developing a new product 

every second month, and the industry has already taken a move (Appendix 1, row 65-69). The 

last 20 years of development were very slow, but now it is up and running. Currently, the only 

drawback he mentioned, is that those technologies are not yet competitive in price.  

However, the technology is there and so are the materials and they just need to scale up. He 

pointed out: “Of course this is still in the pre-up-scale phase but it is coming now and the 

investments are coming too.” (Appendix 1, row 96-97). This development seems to result from 

companies that see the resource scarcity, the environmental impacts and the climate change as 

a risk for their businesses, as one interview partner from the Stockholm Resilience Centre noted 

(Appendix 5b, row 40-43).  
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7.4.3 Supply Chain 

The complexity of the supply chain in the industry was regarded as another major challenge 

among many of the interview partners. Two interviewees mentioned that the impact of a C2C 

approach is only meaningful if a product is certified at Gold level. It is not difficult to achieve 

a certification at Silver level, but a consistent quality and the elimination of harmful materials 

can only be guaranteed at Gold level (Appendix 2, row 30-32; Appendix 6, row 51-52).  

Additionally, it is important to have the value chain audited, instead of focusing solely on the 

final manufacturer. One representative of the C&A Foundation said: “These products are the 

closest to being suitable for a circular economy.” (Appendix 2, row 5). Although considered 

necessary, a holistic C2C approach throughout the supply chain was perceived very difficult 

due to its complexity. The two interview partners from the Stockholm Resilience Centre 

experienced that even a small fashion company had difficulties to survey its supply chain. 

Hence, controlling the bigger and more complicated supply chains is for larger brands almost 

impossible (Appendix 5a, row 63-64, Appendix 5b, row 58-59). Those large chains have so 

many different steps that actions need to be taken on multiple levels, especially when it comes 

to the sourcing of raw materials and chemicals used for the processing. This argument was 

supported by the interviewee from EPEA Switzerland, who pointed out that large companies 

“have no clue about supply chains. They have no clue what kind of chemicals are in their supply 

chain.” (Appendix 6, row 164-165). The interview partner from the C2CPII agreed that material 

health is one of the biggest challenges because the companies need to have an overview of all 

chemicals and components of a product. To achieve that they have to work closely together 

with their supplier, which are often not willing to share the information because they cannot see 

a benefit (Appendix 10, row 85-89). In that context, the interview partner from Wolford argued 

that smaller companies have an advantage in terms of controlling their supply chain. Wolford 

has most of their suppliers in Germany and knows them well (Appendix 9, row 78-83).  

However, to achieve a sustainable fashion production all aspects of a garment need to be 

considered. That includes everything from the sourcing of raw materials, the manufacturing of 

the textile, the sale to the consumer and disposal of the used item. Therefore, the interview 

partner from the C2CPII emphasized the importance that all suppliers understand the meaning 

of the approach and the whole team is dedicated to it (Appendix 10, row 90-92). The 

interviewee from CALIDA further noted that this is additionally impeded by the fact that a 
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company is operating in different geographic areas and under time pressure (Appendix 7, row 

75-77). Those circumstances and the sheer size of the fashion industry were regarded from the 

interview partner from the Stockholm Resilience Centre as a hindrance to transform the system 

in the near future. “So, it´s a very big industry and how do you transform such a big and complex 

system in 10 years?” (Appendix 5b, row 150-151).  

 

7.4.4 Collaboration vs. Competition 

Collaboration is regarded as one solution to achieve a change in the industry. This was 

mentioned, on the one hand, in the context of collaboration between all supply chain members 

and on the other hand, with regard to collaboration across the industry. According to the 

interviewee from the C2CPII, “it´s the buzzword, everybody speaks about collaboration” 

(Appendix 10, row 114) and a circular economy will not be possible without collaboration.  The 

interview partner from the Ellen MacArthur Foundation said that they can observe a 

collaborative effort to solve certain issues. Hereby, big brands that are usually competitors work 

together on those issues. This includes initiatives like the Zero Discharge of Hazardous 

Chemicals or the Better Cotton Initiative. However, he pointed out that the Foundation is 

bringing in a systemic view into the discussion because at the moment all these initiatives are 

tackling only one particular problem (Appendix 3, row 123-129). The representative of 

CALIDA emphasised that especially for a C2C product, collaboration within and between 

companies is required to create such a product (Appendix 7, row 73-75). Thereby, also 

collaboration across different industries is crucial as the interview partner from Wolford 

explained. The company was lacking C2C dyes but he sees that the chemical industry is not 

cooperating. “They offer what they have and are not really willing to develop special dye stuff 

for that.” (Appendix 9, row 27-30). The interviewee from the Cradle to Cradle e.V said that she 

observes collaboration mainly from smaller companies including the collaboration of small 

companies with bigger players (Appendix 4, row 76-77).  

In connection with collaboration, the issues competition and open source were brought up 

several times. One the one hand, the interview partner from CALIDA explained that it is 

possible to achieve competitive advantages even when collaborating with other companies. The 

collective efforts can retroactively lead to the development of new ideas or approaches within 

individual companies. For those ones that notice this necessity, it is obvious that collaboration 
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between companies and between companies and consumers is highly important. To facilitate 

this, transparency and communication between designers, producers and consumers is needed 

(Appendix 7, row 115-120; 137-140). Wolford supported that argument by saying that the 

company is very open to sharing their C2C experience. The interview partner explained that 

obviously they want to have the advantage of being one of the firsts implementing the approach. 

But he also points out that keeping everything a secret is not the solution and brands have to 

collaborate in the future to get a change in thinking and foster C2C (Appendix 9, row 185-191). 

He further added, if collaboration is the primary goal of a company, collaboration can even be 

achieved by large brands with a global sourcing system (Appendix 9, row 211-214).  

Other interview participants regarded such an approach as rather difficult. Open source within 

the field of sustainability is a trend but a fairly new one. More than 25 years ago, when EPEA 

was founded, no one was talking about open source (Appendix 6, 196-198). Nevertheless, there 

is also a trend that companies are investing money in research that has patents. The interview 

partner from EPEA Switzerland goes even further by stating that most of the big players in the 

industry only act to increase market shares. This attitude hampers innovation in the market. 

Therefore, the companies are rather buying smaller innovative companies and use their 

innovations as a competitive advantage, not accessible for other firms in the industry (Appendix 

6, row 245-250).  

The open source approach seems to be also difficult for smaller companies. The interviewee 

from the Cradle to Cradle e.V. experience that start-ups, which have important players in their 

supply chain, are not able to share where a certain product is manufactured because they are 

afraid that a larger competitor is making an offer they cannot compete with. It is about being 

realistic where knowledge transfer is important and where disclosure is needed to protect a 

business (Appendix 4, row 96-103). Trigema experienced this from another point of view. Their 

company representative admitted that they are looking for a specific type of label for their 

clothes that one large brand in the industry is already using. However, the interexchange 

between different companies it not easy because there is still competition (Appendix 8, row 51-

53).  
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7.4.5 Recycling 

When talking concretely about C2C, the interview participants identified the process of 

returning the clothes back into the cycle as a big hurdle. The main problem described was that 

there are no sufficient recycling technologies available to safely recycle clothes without a major 

quality loss. When producing clothes, following the C2C certification, companies must provide 

solutions to returning the materials back into either the biological or the technical cycle 

(Appendix 2, row 52-55; Appendix 6, row 75-77). 

Because the C2C certification requires the companies to constantly show progress on material 

reutilisation; “you have to show progress towards getting the materials back from your 

customers and recycling them back into clothes or products of higher value.” (Appendix 2, row 

52-55). The two representatives of the Stockholm Resilience Centre summarized the dilemma 

of technical recycling and stated that “you have losses in all stages in the value chain. So even 

if we have a fibre that we keep recycling we are going to have losses of up to 50 percent 

throughout the value chain. So, it´s not going to solve the problem with creating one t-shirt and 

just keeping that t-shirt in a loop in a way, because the next time you can only make half a t-

shirt. […] If you actually then think that the whole demand for clothes is growing a lot, we 

might end up having the same situation as we have now. […] Yes, in 30 years or so we might 

need as much new fibres as we need today, even if we keep recycling them at the best we can.” 

(Appendix 5, row 120-127). Wolford was presenting a more positive point of view by 

explaining that with the C2C approach the company is able to produce 500 tights from one litre 

oil and keep that in a cycle for 97 percent (Appendix 9, row 103-104).  

The interview participant from the Ellen MacArthur Foundation endorsed this and added that 

“there is today a massive lack of recycling technologies” (Appendix 3, row 85) and when using 

mechanical recycling the outcome is a yarn that is of worse quality which fashion brands 

hesitate to use because they do not want their products to break easily and be associated with 

poor quality. Chemical recycling, on the other hand, that could separate mixed materials such 

as polycotton blends and returns the cotton as well as the polyester does not exist on industrial 

scale but only on laboratory scale. He considered this issue as a massive challenge and saw a 

huge innovation gap that needs to be overcome (Appendix 3, row 85-93). The interview partner 

from the C2CPII agreed that yet there is no recycling technology available on industrial scale 

but the emphasized that technologies, like for example an automatic sorting machine for 
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garments, are under development (Appendix 10, 28-31). She further pointed out that also 

innovations for chemical recycling are about to be developed, which will provide new solutions 

for the current problems with blended materials (Appendix 10, row 35-39). The institute decides 

together with its plus members which innovations are the most promising ones and then 

supports the upscaling (Appendix 10, row 44-47).  

However, the EPEA Switzerland representative acknowledged the problem but also stated that 

“we are working for 25 years on this, so it´s not so easy but now we have substantial solutions 

available.” (Appendix 6, row 77-78). Another potential solution, used by companies such as 

Patagonia or Eileen Fisher Renew, is to take back used clothes and repair them. By doing so 

those companies do not only valorise the products but also learn about their weak spots and 

how to eliminate those in the future. The insights can be used to design future clothes to be fit 

for circularity and longevity. Hence, design and recycling must be in line in a circular economy 

(Appendix 3, row 28-36).  

Most of the interviewed fashion brands developed products that can be returned safely to the 

biological cycle. CALIDA, Wolford and Trigema all developed fashion items that are 

biologically decomposable. At the same time, the companies urge that even though the products 

are decomposable, the items should be worm as long as possible and returned in a way that not 

for every new product new yarns and other resources are needed, but already produced ones are 

reused (Appendix 7, row 92-95; Appendix 8, row 79-90).  

 

7.5 The Cradle-to-Cradle Concept  

 

7.5.1 Lacking Knowledge 

Knowledge gaps are hindering circular economy and C2C to spread across the industry and 

reach a broader application. Despite the fact that more and more materials and techniques are 

developed which are suitable for C2C and circular economy, those products are hardly used by 

the designers. The simple reason is that “there is a lack of knowledge, which materials exist. 

Like really the material database is missing” (Appendix 4, row 27-28). The interview partner 

from Wolford pointed out that it is also a lack of knowledge about how to design materials for 

C2C. Due to the lack of raw material Wolford had to invent all dyeing substances themselves. 

“He [the head of the dyeing lab] said he was like when he was in his education, so he knew 
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nothing.” (Appendix 9, row 140-141). The researcher from the VIA University College 

furthermore explained that knowledge about old materials, such as hemp or linen, that grow in 

Europe, and the technologies about how to easily spin yarn out of those materials has gone 

forgotten in Europe. A reason is that most textile mills and garment producers moved their 

production to Asia and started using primarily cotton and synthetic fibres. However, he also 

pointed out that some small European companies are starting to explore locally grown and 

processed yarns again (Appendix 1, row 40-47). The interviewee from EPEA Switzerland 

demanded that the educational industry has to take up circular economy and teach it to the 

upcoming industrial designers; “They are taught to create a good product but in the creation of 

this product it has to be included that the materials in the product can be made available in a 

good quality for other products to come. […] Education needs to change. That is why we are 

putting a lot of efforts into education.” (Appendix 6, row 262-267).  

 

7.5.2 Material Challenges  

One of the major obstacles for circular fashion lays in the material choices. Different fields of 

material challenges were identified by the research participants that challenge the fashion 

companies when designing clothes following circular economy or C2C standards.  

The interviewees stated that today, most garments are produced using a polyester/cotton mix or 

other material blends. Material blends have the advantage of combining different properties that 

give the clothes their desired function. The downside is that “those material have not been 

developed or designed to be kept in a loop” (Appendix 6, row 145-146). Furthermore, there is 

no suitable recycling method available to separate material blends after their usage time. 

Additionally, the threads used to sew the different textile parts together are again of different 

material. The main reason for using blended materials, according to most interview partners, is 

the fact that material blends, especially if primarily based on polyester, are incomparably cheap. 

The interviewee from the Ellen MacArthur Foundation stated in this relation that “most 

companies are under immense cost pressure today. If we look at the material composition of 

your clothes today, there will be some sort of blend materials. It is quite rare that you get non-

blended materials, and then it is expensive.” (Appendix 3, row 80-82).  
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An accompanying challenge for the fashion companies is to find suppliers for all the non-textile 

based applications attached to garments, like buttons, zippers, labels and such. The EPEA 

Switzerland representative highlighted this problematic by exemplifying it with the 

construction of a bra that consists of many different textile and non-textile materials. “If you 

look at a bra, it consists of up to 40 elements and every company is using their raw material 

supplier, their chemical supplier, their dye supplier, they are mixing something together and at 

the end, you build the bra.” (Appendix 6, row 179-181). The representative from Wolford 

mentioned that most companies that tried to create a C2C bra gave up due to material challenges 

(Appendix 9, row 165-173). Trigema had problems with their buttons for their polo shirts as 

the biodegradable ones used before melted when ironing. So, the company had to switch back 

to non-C2C certified buttons and as a result, could only be certified at Silver level because of 

that. Another challenge for Trigema is the imprints on their t-shirts as a replacement for the 

labels – as the ink is only Silver level certified, the whole t-shirt is only certified at Silver level. 

“So, every step of the material selection is already a challenge. Then the procurement itself is 

a challenge as well. Because there are only a few suppliers and it’s not so easy to find out who 

is the supplier for a specific thing”, interviewee 4 concluded (Appendix 4, row 36-39). On the 

contrary to that, the EPEA Switzerland representative stated that “we are developing this 

positive list on chemicals and materials and dyes that they don´t have to be assessed anymore.” 

(Appendix 6, row 229-231). The interview partner from Wolford, however, revealed that this 

list was very short in the beginning. When the company started the C2C project, not all 

components of the product were available, especially not the dyes. Every time before using a 

certain colour, Wolford had to consult EPEA, which needed to approve it; a very time and 

money consuming process (Appendix 9, row 122-132).  

Regardless the challenges, the interview partners did also talk about possible solutions and 

materials already existing that match the C2C and circular economy standards. Organic cotton 

and Lyocell have been named by several interview partners as good options to challenge the 

predominance of cotton and polyester. Interview partner 3 from the Ellen MacArthur 

Foundation explained the potential of Lyocell. “Lyocell, which is a cellulose-based fibre and 

that will be the output of many recycling technologies, because you can´t chemically recycle 

cotton back into cotton because you destroy the cellulose structure of it and that means the 

output of these recycling technologies will be Lyocell.” (Appendix 3, row 134-137). The C&A 

Foundation representative suggested that the products have to be designed in a way that 
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mechanical materials can be separated at the end of the use-phase to be recycled or re-used 

(Appendix 2, row 49-50).   

Other arguments brought up for using truly sustainable raw materials are the environmental and 

health issues related to the conventional materials used today. Polyester and other plastic-based 

fibres discharge microplastic during their use phase (Appendix 3, row 142-145). Alternatively, 

the production of polyester using PET bottles requires much energy and catalysts that are 

suspected of being carcinogenic (Appendix 6, row 231-238). While some criticise cotton, one 

interview partner from the Stockholm Resilience Centre stated that “cotton is not per se good 

or bad. It has to do where it is sourced from and how it is grown or cultivated or if it was 

irrigated or not or if it was in an arid area or not and how it was shipped and how it was dyed.” 

She closed by saying: “So, there is basically no fibre that is sustainable from all perspectives. 

And in the end, it also has to do with how much we consume and the speed of fast fashion.” 

(Appendix 5, row 85-86). However, the representative from Wolford argued that they do not 

regard cotton as a very sustainable material. In general, it is tried to use oil based or cellulosic 

fibres that can be recycled and have a strong focus on a clean production (Appendix 9, row 60-

66). 

 

7.5.3 Complexity 

Although all interviewed research participants regard the C2C product standard as a good 

concept and a step in the right direction, many struggle with its complexity and strict 

requirements.  

First of all, the C2C certification is harder to achieve than most other certifications and demands 

the companies to install deep changes in their own processes and structures but also in its supply 

chain. The EPEA Switzerland representative, who is responsible for the certification process 

claimed that “We have a certification scheme which is properly the most difficult and holistic 

certification scheme for products, that exists. It is not an eco-label it is a quality brand.” 

(Appendix 6, row 215-217). The argument was supported by the interviewee from the C2CPII 

who said that C2C is the way to go for creating truly circular fashion because the standard is so 

rigorous (Appendix 10, row 51-57). Over the past 25 years, EPEA has encountered many 

difficult problems that required innovative solutions that partly took decades to develop. 
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Nonetheless, the standards have never been lowered because “If you compromise you will never 

get to food. […] If we would have made a compromise before we would have never get it. That 

is the point.” (Appendix 6, row 85-97). The interviewee from the C2CPII further pointed out 

that a circular economy is not healthy if the materials circulating are toxic or contain substances 

of concern (Appendix 10, row 67-69).  

As the concept is so radical, companies committing to it need to reconsider their whole business 

model and supply chain. Different interview partners highlighted the importance of senior-level 

acceptance as the high assessment costs to get C2C certified lower the margins of those products 

(Appendix 2, row 57-63). The interview partner from the C2CPII supported that argument by 

pointing out the importance of backup from within the company (Appendix 10, row 64-65). 

Interviewee 4, from the Cradle to Cradle e.V., illustrated this quite well when she stated: “Once 

you want to step up in the milestone plan, you really need another way of managing these 

projects. You need the ok internally to really think about other processes, other machines or 

even another business models how to sell your clothes. […] Doing something like this needs a 

change in the internal management and I think that´s lacking.” (Appendix 4, 137-143). The 

representative from the C2CPII disagreed by saying that “circular economy is reaching now  

also the CEO suites, so the CEOs and higher management.” (Appendix 10, row 101-103).  The 

argumentation for C2C is especially difficult because “in the fashion industry there are other 

labels that are well known and have a signal link to the end users. C2C is not well known yet 

and doesn´t have a link to the end user yet. People don´t know what it is about, still.” (Appendix 

4, row 115-117). A similar argument was made by the interviewee from Wolford who said that 

C2C is ten steps ahead of what the industry is doing in terms of sustainability at the moment 

(Appendix 9, row 110).  

A second point that makes the C2C certification process so complex, discussed by many 

interview partners, is the requirement that every part and every ingredient of the final product 

must be in line with the C2C standard in order for it to get certified. This means that any 

potential contamination that could happen somewhere along the supply chain must be 

eliminated. An example was given by the EPEA Switzerland representative who stated: “We 

were once looking into a company that was doing fashion products for children. We looked at 

this very carefully and we saw that the manufacturer who planned to do this was producing 

raincoats for fisherman - PVC, no go. And the contamination of PVC with children wear- 

nightmare. This is what I mean. You really have to audit, so really have to make site visits.” 
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(Appendix 6, row 58-65). Those large costs, logistics and time concerns for auditing and 

identifying suppliers hinder especially smaller labels from getting certified (Appendix 4, row 

111-118).  The CALIDA representative talked about the huge challenges to find suitable 

suppliers and convince them to get certified too (Appendix 7, row 46-53; 114-117). Trigema 

experienced a similar story: “we have to get all of our suppliers that supply us with products 

that fly into the cycle also need to get certified, and as you know, often they´re small companies 

and we are their only customer for these parts. So, for them, it´s often not feasible to do the 

whole certification process and re-certify because they say: look, you are the only customer and 

there is not much demand and we have all these costs when we get certified. So, that´s one of 

the biggest issues, to find suppliers who are also willing to take part.” (Appendix 8, row 59-

62). The interview partner from Wolford suggested to overcome the challenges “sometimes you 

have to close your eyes and continue running without looking left and right” (Appendix 9, row 

156-157).  

 

7.5.4 Required Actions 

During the interviews, the research participants were asked about their perspectives on the 

future of the fashion industry and what actions are needed to be taken in order to become more 

circular. Many interviewees gave positive future outlooks but also called for more commitment 

on all levels. Several interviewees emphasised that some leading fashion brands need to 

implement a circular economy business models to function as role models that rise awareness 

amongst the consumers but also help to bring circular economy and C2C techniques and 

materials to market maturity. The interviewee from Wolford disagreed with that argument. 

“They always talk about that only big brands can change the world. […] I even think that 

smaller brands like Wolford […] that even we can move things.” (Appendix 9, row 11-14). The 

EPEA Switzerland representative was positive that new recycling techniques, fibres and dyes 

are soon ready to be used on an industrial scale (Appendix 6, row 109-111). The same positive 

outlook was given by the interview partner from the C2CPII. She said that a circular economy 

is will not happen the next month but one can already see that there is something happening 

(Appendix 10, row 161-162). “Everything is doable, we just have to take one step at a time.” 

(Appendix 10, row 153). Furthermore, the implementation will become easier the more the 

system is developed. Then it can be transformed to a bigger audience (Appendix 9, row 88-98). 
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As presented before in the findings, the interviewees experience the fashion industry to be in 

an important transition phase right now where companies need to re-think the way they conduct 

business and adopt sustainability approaches that are holistic. The importance of considering 

the holistic nature of a circular economy when implementing the concept was emphasized by 

the interviewee from the C2CPII. She compared the concept to a system with a lot of interlocked 

wheels. Developments and innovations are required for all affected areas. “It requires not only 

certified and perfectly healthy and safe materials because if in the end there´s no good recycling 

structure or logistics structure then none of that is going to be circular.” (Appendix 10, row 140-

142). Wolford presented a clear future goal by stating that in ten years 50 percent of their 

production should be a circular economy (Appendix 9, row 218-220). Further, they have to 

watch out for new competitors with innovative business models that are based on circular 

economy principals, such as rental schemes (Appendix 3, 150-155). And for the consumer´s 

role, the interview partner from VIA Design points out that “we should also be willing to pay a 

little bit more.” (Appendix 1, row 106-109). The interviewee from Wolford added, “the first 

step should be in my opinion really to stop that fast fashion” (Appendix 9, row 110-111).  
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8 Analysis and Discussion 

The following chapter analyses and discusses the findings of this study. The primary and 

secondary data is evaluated and related to existing literature in the field. The chapter is 

organized according to the different themes, identified and presented in the findings. To create 

more relevance in relation to answering the posed research question, subsections based on the 

codes of the findings were developed. Furthermore, challenges and areas of action that make 

the Cradle-to-Cradle design concept a useful tool to promote a circular economy in the 

European fashion industry are discussed.    

 

8.1 The Consumers of Fashion  

Analysing the conducted interviews and the sustainability efforts of six pivotal fashion 

companies allowed to develop a clear picture of the current state of implementation of a circular 

economy and the role of C2C in this transformation. A significant cooperation between different 

actors on many levels is needed to foster the transition (Frosch & Gallopoulos, 1989; Prieto-

Sandoval et al., 2018; Su et al., 2013). The consumers, as the ultimate users of fashion, play a 

crucial part, as fashion companies try to match their needs and demands. The consumers possess 

the demanding power that can push the industry and its players towards more transparency and 

sustainability. However, at the same time, the results of this study show that the consumers 

must change their behaviour as well and adapt to the appearing reality of scarce resources and 

environmental damage caused by their addiction to fast fashion.  

 

8.1.1 A Call for More Transparency in the Fashion Industry 

Especially the interviews showed that there is an increasing consumer awareness about the 

negative environmental impacts caused by the global fashion industry (Appendix 3; 4; 5; 6; 7; 

8; 9; 10). This is in line with what scholars, but also industry-close service companies and large 

fashion brands themselves have examined. The increasing amount of information and broader 

media coverage of sustainability topics has increased the pressure on fashion retail brands to 

develop sustainability strategies (H&M Group, 2018; Harris et al., 2016; Inditex, 2017; 

McKinsey, 2016). Nevertheless, there is only about one third of all fashion retail companies 

that have a sustainability strategy (Global Fashion Agenda & The Boston Consulting Group, 
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2017). Out of those, just very few openly publish and share their strategy with the public. In 

general, companies use their websites or sustainability reports to display their strategies and 

actions taken. In this study, it became obvious that companies interpret sustainability 

individually differently and also communicate the topic to their customers in diverse ways. 

H&M, for example, provides its own sustainability report, detached from the annual report, 

whereas Inditex includes their sustainability efforts in a section of their annual report and C&A 

provides several webpages. While this seems to be transparent, the thorough analysis of those 

reports matched with what some of the interviewees said about them; it appears that especially 

the largest brands, H&M and Inditex, try to cover many different aspects of sustainability 

individually and accordingly follow several different approaches and strategies. Consequently, 

there is no clear overall strategy to be identified and the consumer runs the risk of being more 

confused than informed after reading the reports.  

A good example is the sustainability report of H&M (2018). The company acknowledges that 

the ‘100%’ in the three key principles, ‘100% Leading the Change’, ‘100% Circular and 

Renewable’ and ‘100% Fair and Equal’ only reflects the ambition of the company to strive for 

the goals, the best way possible, but not the actual goal. By using such a wording, the company 

keeps itself the possibility open to change their strategies whenever needed and avoids being 

held accountable when certain goals are not achieved. Furthermore, the underlying business 

model of rapid expansion and fast fashion can hardly be reconciled with the ambition “to lead 

the change towards a circular, fair and equal fashion industry” (H&M Hennes & Mauritz AB, 

2018, p. 13). Producing millions of fashion items every year requires huge amounts of virgin 

resources and puts tremendous strains on the environment, especially when those items are not 

designed for longevity or upcycling. While some interviewees (Appendix 4; 6; 9) criticise 

H&M´s efforts as more talk than action and a strategy of risk avoidance, it must be admitted 

that the company invests much time, money and other resources in their sustainability 

endeavours. That those endeavours are used as a marketing and image tool for the company 

must not be a bad thing per se. It helps rising further awareness amongst the consumers and 

puts pressure on other fashion retail brands to also disclose their sustainability efforts and 

thereby increase the industry´s transparency.  

Nonetheless, the other investigated brands chose different transparency strategies. Before 

introducing a take-back system for their C2C products, Wolford surveyed around 100,000 

people to ensure that the consumers would feel comfortable returning such emotional fashion 
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items as underwear. Because of maximum transparency towards the consumers about what will 

happen to their clothes when returned, the survey results reviled that a clear majority of the 

consumers is willing to participate in a take-back system to foster the circularity of Wolford´s 

C2C products (Appendix 6; 9). CALIDA has introduced product-IDs on their sustainably 

produced fashion collection to enable the consumer to trace back the origin of the product 

throughout the whole supply chain (“MADE IN GREEN by OEKO-TEX,” n.d.). Thereby 

CALIDA meets the consumer demands for more omnichannel presence and interconnectivity 

with new technologies (Dalton, 2017; Kemp, 2017). However, it can be argued that those 

transparency efforts are only implemented for garments that can be considered free of 

sustainable and ethical conflicts anyways, due to their C2C or high OEKO-TEX certification. 

Nevertheless, those concrete actions offer more transparency about internal processes than the 

sustainability reports of the large companies do. Since transparency has been identified as one 

of the main demands of the consumers (Appendix 1; 2; 6; 7; 8; 10), detailed product information 

could become a tool for strengthening the relationship between the brand and the consumers. 

Moreover, it was mentioned that consumers have to trust a brand to purchase their products 

(Appendix 10). As the C2C product standard requires transparency throughout the whole value 

chain, from material selection till packaging, C2C seems to be highly qualified to be used as a 

tool for transparency.  

 

8.1.2 Communicating Cradle-to-Cradle to the Consumers  

The three smaller brands that were investigated and interviewed in depth had different 

approaches to communicating their sustainability strategies to their consumers than the largest 

brands. In general, the findings show surprisingly detailed information and openness about 

specific projects. Although those projects can be seen as flagship projects that are good for the 

companies  ́image and branding, the detailed information can increase the consumer awareness 

towards sustainability issues. Especially the C2C projects are outlined in detail to make the 

consumers familiar with the concept. However, this detailed information is necessary to 

describe such a complex thematic as C2C. Braungart and McDonough (2016), as well as the 

EPEA Switzerland and the C2CPII representatives (Appendix 6; 10), emphasise that the C2C 

certification is a tool for transparency towards the consumers. This argument is challenged by 

other interview partners who argue that the complexity of the concept itself, plus its very 
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complicated and individual certification process, are difficult to transform into easy and clear 

marketing messages for the consumers (Appendix 2; 4; 7; 8).  

Another disadvantage is that most consumers are not aware of the C2C certification, neither do 

they know what it stands for. The lack of scholarly definitions of neither a circular economy 

nor C2C lead to a vast amount of different interpretations that miss consistency and 

comprehensibility as Korhonen et al. (2018) point out as well. The transformation from C2C in 

theory to its practical implementation differs widely. The presented findings suggest that 

consumers buy C2C products for other reasons, such as for example being organic, but not for 

the reason that they are C2C certified. It can be derived that both circular economy, as well as 

C2C, are still missing clear and easy to convey messages that rises the consumer awareness 

about the benefits and qualities of both concepts. Surprisingly, the superior properties of C2C 

certified products against conventional products are poorly communicated. Especially in 

textiles and garments, where the products are worn directly on the skin and affect the well-

being of not only the users but also the environment and nature of everybody. The material 

health aspects of C2C certified products should be used to market the products but also build a 

strong brand for the certification itself, as especially emphasised by the interview partners of 

the Cradle to Cradle e.V. and the C&A Foundation (Appendix 2; 4).  

The representative of the C2CPII states that material health is the main challenge for companies 

to achieve in the certification process, but also one of the most important advantages of C2C 

certified products due to its high standards. She acknowledges that the marketing for C2C must 

change and be simplified, an issue the C2CPII will put much more focus on in the future 

(Appendix 10). Nevertheless, it has been criticised in the literature that material health is 

receiving far more attention than the other certification criteria (Toxopeus et al., 2015). While 

it can be argued that material health is crucial in clothing, it is, on the other hand, important to 

equivalently implement all five assessment criteria to their fullest in order to develop truly 

sustainable products. Otherwise, C2C could be misused as a tool for just lowering a company´s 

ecological footprint instead of a tool to promote a circular economy.   
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8.1.3 The Consumer Demands and Responsibilities  

The above-mentioned branding problem for the C2C product standard appears even more 

significant when examining the consumer's values and demands that challenge the industry. 

The study´s findings illustrate a rising importance in ethical and sustainable purchasing 

behaviour of the consumers. Not only do the sustainability reports and the interview partners 

(Appendix 5; 6; 7) point at the importance of matching values between the brands and the 

consumers, studies conducted by Joergens (2006) or Niinimäki (2010) could also trace a 

connection between the values of consumers and their influence on their buying behaviour.  

Nevertheless, this emotional connection between the brand and the consumers is foremost used 

to trigger materialism and enhance the fast fashion trend, instead of using the brand´s influential 

power to promote a more sustainable relation to fashion (Kim et al., 2013).  However, while in 

developed countries the clothing utilisation figures remain low but constant, developing 

countries seem to catch up to those low numbers and start adopting the fast fashion trend, 

pioneered by European fashion retailers (Ellen MacArthur Foundation, 2017; Global Fashion 

Agenda & The Boston Consulting Group, 2017; Viardot, 2018). Additionally, it was stated in 

the interviews that in the end, fashion is first and foremost about fashion and therefore it has to 

please the consumer´s taste to sell well (Appendix 5). Moreover, certain product properties such 

as stretch or colourful patterns cannot yet be substituted by C2C certified materials on a large 

scale. Further, some of the C2C certified materials cannot keep up with the properties of 

conventional materials as exemplified by the interview partners in buttons that melt when 

ironed, limited durability of stretch parts or lack in available dyes to colour the clothes 

(Appendix 5; 6; 8; 9). 

This shows a certain dilemma for the fashion retailers, as they have to bisect their business 

strategies in order to serve the consumers in developed markets, that are looking for sustainable 

identification between themselves and the brands they wear, and the emerging markets where 

consumers want to enjoy their increasing purchasing power (Kharas, 2017; Remy, Schmidt, 

Werner, & Lu, 2014). However, despite the increasing demands for more sustainability, by the 

European customers, the fast fashion trend is far from being replaced by a more sustainable 

one. Even the investigated brands have realised that a stop to fast fashion is a necessary first 

step towards a more sustainable future in the fashion industry (Appendix 7; 9). Braungart and 

McDonough (2002) promote the idea of infinite positive growth, arguing that as long as 

products circulate within a closed loop consumption needs no restriction. However, that this 
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thinking contains several flows is outlined in the papers of Bjørn & Hauschild (2013), Llorach-

Massana et al. (2015) or Bakker et al. (2014). The collected data supports the scholar´s 

arguments by pointing at the planetary boundaries (Appendix 5; 7) or referring to low utilisation 

rates and missing take-back systems to reintroduce the worn fashion items into the closed loop 

(Appendix 3; 8; 4). While Braungart and McDonough (2002) state that the consumption 

patterns do not have to change, the findings of this study, however, suggest a necessary 

paradigm shift of the consumers. Several research participants highlight the consumer´s role in 

the transition towards a more circular fashion industry (Appendix 3; 4; 7; 8). Buying C2C 

certified clothes is not enough. Returning the clothes back into the cycle and thereby making 

them available to be re-used is an essential step and large challenge to the companies and 

facilitators of a circular economy and C2C. Dyllick and Rost (2017), as well as the interview 

partner of the Ellen MacArthur Foundation (Appendix 3), emphasise the low collection rates in 

most parts of the world that those would need to be raised significantly to enable profitable 

recycling systems to work.  

Overall, the collected data matches scholarly authored criticism about the role of consumers 

when implementing C2C. While Braungart and McDonough (2002) do not put much emphasis 

on the consumer's actions or the use-phase of products, literature and interviews presented in 

this report argue differently. The consumers are needed to demand change and foster a general 

rethinking of how fashion is consumed. Furthermore, consumers are needed in a reverse supply 

chain to make a recycling system work. Therefore, education about the value of recycling but 

also circular economy and C2C is needed. Apart from that, analysing the interviews and the 

sustainability reports revealed that there is a broad support for circularity and C2C in the fashion 

industry, irrespective of the background of the examined company or research participant. C2C 

is regarded a good concept in terms of its radical approach to only accept the highest material 

standards but at the same time, this seems to be its weakness, as its complexity makes it difficult 

for the consumers to grasp its meaning and understand its benefits. 

 

8.2 The European Fashion Industry 

After discussing the consumer's role in implementing a circular economy in the fashion 

industry, the following chapter will analyse the implications for the industry itself. First, the 

current trends regarding sustainability strategies including the application of C2C will be 
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discussed. Thereafter, challenges and opportunities in terms of supply chain management and 

collaboration are evaluated and finally, actions with regard to recycling are analysed.   

 

8.2.1 Trends and the Current State of Transition 

The increasing interest in a circular economy within scientific literature is also reflected in the 

most common sustainability approaches in the fashion industry. Even though the concept was 

developed around 40 years ago, not only the literature is still emerging but the business 

strategies for its implementation is still emerging too. Institutions, like the Ellen MacArthur 

Foundation or EPEA, were founded to do research and to promote the concept among 

companies and their stakeholders. For many years those institutions dedicate their business to 

foster an industrial transition towards a circular economy. Regardless of those efforts and an 

increasing popularity of the concept, the interviewed experts and representatives from fashion 

companies agree that the industry has not reached the tipping point in terms of circularity yet 

(Appendix 3; 6; 7). The industry is still in a transition phase and it is predicted that it will take 

years until fashion companies feel obliged to implement circular business strategies. So far, 

only a minority of brands have established sustainability agendas and those are often lacking a 

clear definition of the term or have spent a lot of time and money on defining one (Appendix 

5). The root cause for this can be found in the literature. There is a general agreement among 

scholars that no clear definition of the term circular economy has been developed yet (Lieder 

& Rashid, 2016; Yuan et al., 2006). When it comes to the implementation of the concept, this 

blurriness is regarded as a significant obstacle (Korhonen, Nuur, et al., 2018). Nevertheless, 

when analysing the occurring trends in the fashion industry it can clearly be observed that 

circular economy approaches are emerging. Large players like H&M and Inditex state in their 

sustainability reports that they apply a holistic approach to become ‘100% circular’ and that a 

‘vision of a circular economy’ is implemented in their business model (H&M Group, 2017; 

Inditex, 2017). In addition, both companies collaborate with several research institutes and are 

members of different sustainability initiatives (H&M Group, 2017; Inditex, 2017). 

Those efforts seem to be in alignment with the theoretical understanding of a circular economy 

and C2C. However, analysing the concrete actions that are executed reveals that H&M is rather 

applying the 3R framework than a holistic C2C approach. The main focus of most strategies is 

to extend the product´s life span as well as designing for reuse and recycling and the reduction 
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of resource utilization. The use of such strategies is not surprising as they are, also from a 

scholarly point of view, the most commonly implemented strategies (Kirchherr et al., 2017). 

Furthermore, H&M states that the choice of materials and the assessment of their environmental 

impact is based on LCA data (H&M Group, 2017). A similar pattern can be found when taking 

a closer look at Inditex´ sustainability actions. Their Closing the Loop initiative is limited to 

the reuse and recycling of products. Moreover, the company aims to “increase efficiency and 

reduce emissions” (Inditex, 2017). Thereby, both companies apply an eco-efficiency approach. 

Even though this approach aims at reducing waste and pollution, it has been criticised for not 

being a sufficient long-term strategy for achieving sustainability (Dyllick & Hockerts, 2002; 

Wang & Coté, 2011; McDonough & Braungart, 2002). The scholars argue that such a strategy 

cannot be successful in the long-term because it focuses on optimizing the system that caused 

the problems in the first place. This is in line with what two of the interview partners observed. 

They point out that the big companies are heavily investing in various initiatives to promote 

research on separating fibre blends and recycle them. In other words, the companies try to 

continue business as usual only with improved technology, instead of developing materials that 

are designed for upcycling (Appendix 5).  

To become sustainable in the long-term, it is proposed in the literature that companies must 

apply an eco-effectiveness approach (Wang & Coté, 2011; Young & Tilley, 2006). So far, the 

C2C concept, which implies an eco-effectiveness approach, is among the large players only 

implemented by C&A. Generally, in terms of material health, C&A is pursuing almost the same 

strategy as H&M and Inditex by being part of the Better Cotton Initiative and the Zero 

Discharge of Hazardous Chemicals program (“C&A: Better Cotton Initiative,” n.d.). However, 

by launching their Gold level C2C certified t-shirts and sharing the experience publicly, the 

company contributes to the promotion of eco-effectiveness in the industry. Thereby, C&A is 

the first bigger player in the fashion industry who uses C2C as a tool to promote a circular 

economy. Following Stouthuysen and le Roy (2016) emphasise that it is necessary to apply eco-

efficiency strategies as long as eco-effectiveness is not completely feasible during the transition 

phase due to the lack of available eco-effectiveness solutions.  

In general, it is notably that the three smaller brands implement fewer strategies than the larger 

players but the actions taken correspond with the complex C2C requirements to a higher degree. 

The difficulty to distinguish between suitable and unsuitable sustainability strategies to promote 

the transition towards a circular economy is mentioned by the interview partners from the C&A 
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Foundation and EPEA Switzerland (Appendix 2; Appendix 6). One of the main reasons is that, 

on the one hand, companies are willing to implement a circular economy approach to respond 

to the increasing consumer awareness and to reduce production costs (Prieto-Sandoval et al., 

2018). On the other hand, new business models are required to substantially implement the 

approach. Introducing a new business model, however, constitutes a major challenge and a risk 

especially for large companies. It appears that the large companies focus rather on risk 

avoidance by applying the most common sustainability strategies instead of implementing a 

holistic but complex one. An important factor for this is the saturation in the developed markets 

and an increasing global competition. Taking up a lot of risks could lead to a significant loss of 

market share (Mehrjoo & Pasek, 2015). 

The current circular economy strategies applied in the industry are rather diverse and can be 

associated with several perspectives of the concept. Reaching from industrial ecology, the 3R 

framework to the C2C approach. Most companies have in common that they implement more 

than one strategy. Especially the large companies pursue many different strategies, which 

solves several issues and reduces the risk of losing market share to a competitor. The smaller 

companies implement less but more complex strategies such as the C2C approach. On the one 

hand, this lack of consistency in terms of sustainability strategies can be traced back to the 

complexity of a circular economy and the consequential challenges when implementing the 

concept. On the other hand, the literature cannot provide a clear guideline for the practical 

application of the concept, as the theory of the approach is still developing. In other words, a 

circular economy is not only lacking a generally accepted definition yet but the conceptual 

discussions are emerging (Korhonen et al., 2018). It can be assumed that in line with the 

development of the literature the sustainability strategies within the fashion industry further 

develop. As the transition towards circularity proceeds, eco-efficiency strategies are likely to 

be replaced by eco-effectiveness solutions.  

  

8.2.2 Supply Chain Implications 

The transformation of a company´s business model towards circularity requires a holistic 

approach implemented on all stages of the supply chain. This was not only recognised in the 

sustainability reports of the large industry players but it was as well consensus among the 

interview partners. However, an integration of the concept throughout the whole supply chain 
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is extremely difficult due to its complexity. The presented figures regarding the number of 

employees and suppliers of H&M, Inditex and C&A illustrate this complexity. Being the 

smallest of those three, C&A has ‘only’ 60,000 employees and almost 800 suppliers (“C&A: 

About C&A,” n.d.). Whereas the other companies employ more than 160,000 people and work 

with over 1,600 suppliers of which most are based in Southeast Asia (H&M Group, 2017; 

Inditex, 2017).  

Trigema, in contrast, produces solely in Germany while CALIDA and Wolford manufacture 

the majority of their garments in two different European production sites (“Lieferanten | 

CALIDA,” n.d.; “TRIGEMA - The Company,” n.d.; “Wolford Produktion,” n.d.). The fashion 

industry is characterised by buyer-driven supply chains. In other words, retailers and marketers 

have the main leverage in the supply chain by using their strong brand names to shape mass 

consumption (Gereffi, 1999). In theory, large players would have the power to implement a 

circular approach throughout their whole supply chain. In practice, the structure of supply 

chains is regarded as a major obstacle towards a circular economy, especially when 

implementing a C2C approach. The statements made during the interviews revealed that big 

brands have difficulties to control their supply chains and therefore, are lacking insights about, 

for instance, chemicals used by their suppliers (Appendix 5; Appendix 6). Those obstacles 

could be overcome by close collaboration and transparency between the brands and their 

suppliers. However, the suppliers are often not willing to disclose any information about 

chemicals or components of a product because there is no obvious benefit for doing so 

(Appendix 10).  

Smaller companies have an advantage when it comes to supply chain control (Appendix 9). The 

representative from Trigema, for example, points out that producing most of their cloths in-

house makes it less difficult to get a product C2C certified (Appendix 8). Additionally, 

CALIDA states that the company is running a higher risk in terms of environmental standards 

when sourcing products manufactured by their Asia suppliers (“Lieferanten - CALIDA,” n.d.) 

Wolford further underlines that argument by emphasising that most of their suppliers are based 

in Austria and Germany and the company knows them very well (Appendix 9). Those 

statements illustrate that it is almost impossible for a company like H&M to implement the C2C 

standard in over 1,600 production facilities based in Asia; since the standard requires to strictly 

monitor the production facilities. As pointed out by the interview partner from EPEA 
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Switzerland, a product could not be C2C certified if the same site is making products that 

contain hazardous components such as PVC. To assure this and avoid contamination auditing 

and site visits are inevitable (Appendix 6).  

However, even though smaller companies have advantages in regard to controlling and 

monitoring their supply chain, they lack leveraging power to trigger significant changes and 

increase pressure for larger companies to follow a C2C approach. That problem occurs also 

when it comes to the certification of suppliers. If suppliers have just one small customer that is 

selling C2C products, getting C2C certified is not economically viable for the supplier due to 

the comparatively low demand and high certification costs (Appendix 8). However, apart from 

the representative from Wolford, several interview partners agreed that significant changes 

within the industry can only be introduced by one of the large retailers. It is argued that the big 

players are the ones which have the power to influence the whole global supply chain. To 

increase the pressure on competitors and suppliers there is a need for a circular business model, 

implemented by one major brand (Appendix 2; Appendix 4). Consequently, it seems that small 

and large brands can both influence the implementation of C2C in a fashion supply chain. 

Smaller companies can compensate their lack of market power with their advantages in terms 

of supply chain cooperation while large brands need to overcome the complexity challenges in 

order to use their market power for promoting C2C within the industry.   

 

8.2.3 The Role of Collaboration and Competition 

Another critical issue when promoting the transition towards a circular economy is the 

conflicting nature of collaboration and competition. In the literature as well as in the interviews 

it is emphasized that collaboration among all members of a supply chain is required to overcome 

the challenges of a circular economy. The impacts of C2C are immense for all stakeholders of 

the fashion industry. Therefore, a completely new level of collaboration between consumers, 

suppliers and producers is needed to create C2C products (Stouthuysen & le Roy, 2016). 

Currently, supply chains are still characterised by a lack of integration, which hampers the 

implementation of circular approaches (Korhonen, Honkasalo, et al., 2018; Ritzén & 

Sandström, 2017). That implies the transition of industries involved in the fashion industry´s 

supply chain, like the example of Wolford illustrates. Due to the lack of commitment coming 

from the chemical industry, the company is required to develop most C2C suitable dyes 
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themselves (Appendix 9). Hence, collaboration and open source among brands, retailers and 

suppliers could accelerate innovative solutions to overcome technology and material 

difficulties. Initiatives like the Zero Discharge of Hazardous Chemicals and the Better Cotton 

Initiative show some collaborative effort among the big industry players. However, the 

interviewee from the Ellen MacArthur Foundation points out that none of those initiatives is 

holistic but instead address only a particular problem (Appendix 3).  

The literature and secondary data reveals that the competitive advantage resulting from 

implementing a circular business strategy is another factor which impedes collaboration within 

the industry. Prieto-Sandoval et al. (2018) show that companies are willing to shift from a linear 

to a circular approach if that reduces production costs. In addition, the Ellen MacArthur 

Foundation reports that the industry is losing billions of dollars every year due to the waste of 

resources and H&M indicates that moving towards circularity implies a strong business case 

(Ellen MacArthur Foundation, 2017; H&M Group, 2017). This might be an indicator that due 

to the highly competitive environment, brands rather strive for competitive advantages instead 

of sharing their knowledge to promote a circular economy. The interview partner from EPEA 

Switzerland criticizes that companies which only aim to gain market share inhibit innovation 

(Appendix 6). Smaller companies like CALIDA and Wolford embedded collaboration in their 

business activities. Wolford, for example, is a member of a consortium of twelve companies 

that specialized in developing C2C products. Being convinced that a transition towards a 

circular economy can only be achieved though collaboration, the company shares openly its 

experience with C2C including innovative materials and fibres that are used (Appendix 9). 

Further, CALIDA states that competitive advantages can even be developed in cooperation with 

competitors (Appendix 7; 9). However, with the right approach, successful collaborations can 

also be achieved by companies with global supply chains (Appendix 9).  

Despite this tendency, knowledge protection is still an important issue within the highly 

competitive industry. That is for example reflected in the non-disclosure agreement which is 

demanded by many companies working with EPEA (Toxopeus et al., 2015). Such an agreement 

is necessary due to agency´s legal structure. The non-disclosure agreement makes EPEA a 

trustworthy business partner and would allow the other party to sue the company when not 

complying with the terms. By choosing the legal structure of a GmbH (limited liability 

company) EPEA ensured to stay independent of third parties and protect C2C as a brand 
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(Appendix 6). Other organisations such as the Ellen MacArthur Foundation are much more 

engaged in public relations. Furthermore, they are closely connected to the industry due to their 

partnerships with large companies. One example is the cooperation between H&M and the 

Foundation. Since 2015, H&M is a global partner of the Ellen MacArthur Foundation and the 

latest sustainability report of the fashion company illustrates a strong collaboration (H&M 

Group, 2018). Moreover, the analysed data indicates that the motivational drivers between the 

parties promoting a circular economy and the ones with a clear C2C approach differ. For the 

first group, one main driver is that resource scarcity, as well as increasing consumer awareness, 

is posing a risk for their businesses (Appendix 5; 6; 9). Therefore, it is highly important that the 

actions taken to promote a circular economy get a maximum of attention. The businesses that 

embed a C2C approach in their business model seem to be rather driven by the aim of changing 

the industry towards being sustainable. During the interviews it became evident that the 

implantation of the C2C approach requires stamina, the willingness to invest in research and 

the belief that it is the right thing to do (Appendix 7;8;9). However, the representatives of C2C 

stay more in the background because of that the concept is lacking strong public relations to 

increase consumer awareness and pressure competitors.  

 

8.2.4 The Importance of Recycling  

As mentioned above, recycling is one of the important strategies of the largest industry players 

with regard to a circular economy. Following Ranta et al. (2017) this trend results from 

recycling appearing to be the most beneficial sustainability strategy for companies.  When 

implementing a C2C approach, recycling is obviously an inevitable part of the holistic concept. 

However, in general, this process is almost always reducing the quality of the material or 

contaminating the biosphere. McDonough and Braungart (2002) refer to this as downcycling. 

Additionally, the current definitions of recycling and reuse always imply the disposal of a 

product at some point instead of enabling a perpetual material flow (den Hollander et al., 2017). 

The root cause of this lies in the design of materials and products (McDonough & Braungart, 

2002). As the representative from EPEA Switzerland points out, polyester and polyamide, the 

two most used man-made materials in the industry, were developed before the second world 

war. At that time, not fibre was designed to be kept in a loop (Appendix 6). In its sustainability 

report, Inditex acknowledges that the most common form of recycling within the industry is 
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downcycling but the company emphasises that their strategy focuses on upcycling. 

Simultaneously, it is stated that the recycled fibre is made from shredded plastic bottles (Inditex, 

2017). Thereby the action contradicts the previously mentioned statement. Not only in the 

literature recycling of products containing harmful chemicals is regarded as downcycling but 

also the data collection process supported that argument. The interview partner from the C&A 

Foundation emphasised that products made from recycled material can only get a high C2C 

certification level when those products are not containing any hazardous chemicals. That is not 

the case for plastic bottles which have residues of antimony-trioxides, a catalyst that is 

suspected to be carcinogenic (Appendix 2;6). The recycling of PET bottles may thus tackle the 

problem of wasting resources to create new fibres but it is not solving the problem of 

environmental and health problems caused by hazardous chemicals. Once again it becomes 

evident that problems cannot be solved in the long-term by solely optimizing the system in 

which they occurred (McDonough & Braungart, 2002; Wang & Côté, 2011).  

However, a system where materials flow in infinite cycles and waste does not exist anymore 

will need time to be established. In order to deal with the waste that will be produced in the 

near future and to close the loop with newly developed fibres, innovative technologies are 

needed. The interviews showed that the lack of recycling technologies is one of the biggest 

hindrances within the fashion industry at the moment. Current technologies to recycle fibre 

blends and produce high quality material are only available at lab scale (Appendix 3; 10). Thus, 

companies are not able to separate for example cotton-polyester blends to win back the 

individual material (Appendix 3). The interview partner from the Ellen MacArthur Foundation 

states that the recycling of cotton-polyester blends is an important research topic among many 

fashion companies. New solutions to tackle the problem of blended materials are about to be 

developed in the form of chemical recycling (Appendix 3; 10). With innovative technologies, 

non-C2C certified products could be transformed into C2C certified products by dissolving 

cotton blends into a pure cellulose raw material that can be processed into new garments 

complying with the C2C standard. The most promising recycling innovations are supported by 

the C2CPII to foster upscaling (Appendix 10). 

Another massive challenge regarding recycling is the establishment of take-back or return 

systems. That challenge includes the change of consumer behaviour, logistics, supply chains 

and the processing of the collected garments. Even though recycling technologies and new 
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fibres will be developed at some point, the loop can only be closed if consumers are willing to 

return their clothes to the stores or collection points. The difficulty of changing the consumer´s 

behaviour varies in different parts of the world (Dyllick & Rost, 2017). Germany, for example, 

has high collection rates, while the world-wide return rates are extremely low (Appendix 3). In 

addition, companies that apply a C2C approach are required to implement solutions for leading 

the materials back into a cycle (Appendix 6). Therefore, companies need to adapt their logistics 

and establish a recycling infrastructure, which allows to collect, recycle and re-introduce used 

materials into the production cycle, without quality losses (Bjørn & Hauschild, 2013; Llorach-

Massana et al., 2015).  

Those obstacles are clearly recognisable when analysing the industry´s sustainability strategies. 

Even the companies that already apply a C2C approach are restricted by the lack of innovation 

and logistical challenges. The data gathering process revealed that there is a strong focus on 

designing for the biological cycle. Among the three case companies that are producing C2C 

certified garments, Wolford is the only one designing for the biological but also technical cycle 

(Appendix 6). This tendency seems to be a preliminary solution to overcome the above-

mentioned challenges regarding material selection and recycling. Obviously, designing for the 

biological cycle presents difficulties in terms of getting all parts of a garment certified including 

dyes and threads. However, most of those components are already developed and the main 

material of those garments is organic cotton which is nowadays a comparatively common raw 

material. In other words, a t-shirt made of 100 percent cotton is not a very innovative garment 

(Appendix 9). Companies thereby overcome the lack of fibres and materials that are accepted 

as technical nutrients and avoid investing time and money to develop new fibres. The other 

hurdle that can be circumvented by designing products for the biological cycle is the 

implementation of a take-back system. Trigema, for example, states that their C2C products 

should be biodegradable and not recyclable. Due to the lack of in-house recycling technologies, 

they would need to commission another company to do the recycling (Appendix 8). In contrast, 

CALIDA is offering their consumers to return their products for composting (CALIDA Group, 

2017b). According to the C2C approach the products are thereby returned to the biological 

cycle. Nevertheless, the raw materials for a new garment need to be sourced from scratch. It 

will take time and resources to produce new fibres from those biological nutrients. Therefore, 

the interview partner from CALIDA suggests that in the long-term companies should not only 

focus on the development of one specific fibre but rather on a sophisticated approach to lead 
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materials back into a cycle (Appendix 7). Such an approach would not only avoid the production 

of entirely new fibres, it would also imply a strong business case because companies will spend 

less money on raw materials.    

 

8.3 The Cradle-to-Cradle Concept and its Implementation 

The Cradle-to-Cradle concept, as the main objective of this study, has been examined from 

many different perspectives throughout the interviews and the literature in order to get a holistic 

picture of its strengths but also its potential flaws. Especially, when transforming the theoretical 

concept, developed by Braungart and McDonough (2002), into the real business world and 

implement it as a product standard, its vast complexity comes apart. Several challenges but also 

potential solutions to overcome those challenges, mentioned by the research participants and 

suggested by the literature, will be discussed in the following.  

 

8.3.1 Missing Knowledge Within the Fashion Industry 

C2C is recognised as one of the most holistic approaches, as it covers most sustainability issues 

that refer to the European fashion industry. Nonetheless, in the interviews, it became apparent 

that there is not only a lack of knowledge in the consumers perspective about C2C but also 

within the fashion industry itself. Several interview partners claim that one reason for the low 

implementation rate of C2C products is a still missing database for materials (Appendix 1; 4; 

8). To get the desired C2C certification, producers must only use C2C certified materials. 

Thereby, the challenge is to either develop those materials in-house, to develop them in 

collaboration with their own suppliers or to find suitable external suppliers. All interviewed 

brands (Appendix 7; 8; 9) report that it is a difficult process to find suitable materials. For some 

brands, this was even the only reason for not getting the desired Gold level certification. For 

Trigema, for example, the last impediment to Gold level certification for their t-shirt collection 

is a C2C certified product label. The firm knows that some other fashion producers have their 

labels imprinted with C2C certified ink in their clothes but Trigema cannot find the specific 

supplier and hence this missing part of knowledge hinders the company from getting the Gold 

level certification (Appendix 8).  
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Being it already so complicated for companies that work with a C2C assessment body to find 

suitable materials, it becomes obvious why C2C certified materials are rarely picked up by other 

companies, despite their superior qualities in terms of material health. Although EPEA 

Switzerland is currently working on a positive-list, containing which materials and suppliers to 

be used, and the interview partner from the Cradle to Cradle e.V. (Appendix 4) could also report 

plans about the development of a new database, lacking knowledge seems to remain high across 

most stakeholders. Design and material selection teams of conventional fashion brands are too 

often not aware of newly developed products that could already be used to design and produce 

clothes for a circular economy (Appendix 3; 6; 9). Bakker et al. (2014) come to a similar 

conclusion and report that in general designers are not aware of C2C certified products that are 

already on the market and could be used to design more products for circularity. The call from 

the EPEA Switzerland representative to include more circular economy concepts in the 

syllabuses of universities seems to be legitimate in this context (Appendix 6). Without broad 

knowledge about the existence of C2C and its capabilities to promote a circular economy in the 

European fashion industry, an implementation will be difficult. As from the suppliers to the 

consumers, many stakeholders are needed to develop a circular economy, widespread 

knowledge and acceptance are crucial for the concept to become impactful.        

 

8.3.2 Material Challenges  

One of the largest challenges for a circular economy in the fashion industry is the current 

selection of materials that are used to produce garments. Cheap but non-sustainable synthetic 

fibres and conventionally grown cotton dominate the market for fashion raw materials. Those 

materials are mixed together to achieve certain properties but also safe costs, as pointed out by 

a couple of interviewees. The blended materials are one of the main challenges for the C2C 

implementation (Appendix 1; 3; 5; 6; 10). The C2C framework is not intended for blended 

materials that cannot be assigned to either the biological or the technical cycle.  Braungart et al. 

(2007) stress that in order to be used for upcycling, biological and technical nutrients should 

not be mixed unless they can easily be separated after their use-phase. The reality in the fashion 

industry looks different, however. Not even conventionally grown cotton falls under the C2C 

standard, because of intensive use of fertilizers during the growth, leading to the result that 
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currently the amount of textiles and garments that apply to the biological cycle is vanishingly 

small.  

The three largest of the investigated brands, the H&M Group, the Inditex Group and C&A, 

have started their own actions to tackle the material challenges. All three companies have 

started collaborations with renowned research institutes and other private companies that work 

in the field of developing new materials that can be used in circular production processes. 

Several pages of the companies  ́sustainability reports are allocated to their material efforts. All 

companies highlight the use of organic cotton and state that they are worldwide the largest user 

of organic cotton (C&A), the second largest user of organic cotton (H&M), respectively the 

fourth largest user of organic cotton (Inditex) (C&A, n.d.; H&M Group, 2018; Inditex, 2017). 

Nevertheless, the actual share of organic cotton used in their production is still comparably low. 

H&M, for example, used 12,1 percent organic cotton in 2017, while the other companies do not 

display actual figures of the current share (H&M Group, 2018). Whereas organic cotton is less 

harmful to the environment due to the much-reduced use of chemicals and fertilizers, the 

general problem is that the increase in fashion consumption will lead to a higher overall cotton 

demand. The representatives from the Stockholm Resilience Centre point out that even if cotton 

is sourced organically, the development of other materials is needed to prevent a loss of 

biodiversity in areas where cotton is produced. In relation to that, Reijnders (2008) argues that 

large quantities of biological nutrients can have negative effects on the environment and thereby 

contradicts McDonough and Braungart´s (2002) statement that biological nutrients are 

beneficial for the biosphere, irrespective of the quantity. Additionally, a decline in biodiversity 

would also harm the third principle of C2C; to celebrate and foster regional diversity. 

Nevertheless, the findings show that the global cotton industry sources the livelihood of 

millions of people and represents an important share of the GDP of many regions. Therefore, it 

will be a tough challenge for new raw materials to take shares away from cotton, as explained 

by the interview partners of the Stockholm Resilience Centre (Appendix 5). Notwithstanding, 

Wolford will introduce C2C certified products for the technical cycle in the near future 

(Appendix 9). The company states that they explicitly wanted to develop a product for the 

technical cycle because of the aforementioned problems connected to cotton. The reasoning is 

that man-made fibres that are almost entirely recyclable and can be kept in the loop require 

much less virgin resources than natural materials, once they are in the loop (Appendix 9).  
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After analysing the companies  ́ efforts towards circularity and the interviews, it became 

apparent that a main problem with the biodegradable products is that they store the raw 

materials, they are made off, for a considerably long time. While a biodegradable fashion item 

is in use or in its biodegradable process, its resources are not available and hence new virgin 

resources are needed to produce new garments. The aim of fashion items designed for a circular 

economy is to be worn for a long time to maximise their material value. However, there will 

always be a rising consumption that will never allow to truly close neither the biological nor 

the technical cycle. As long as the demand is increasing, new products must be produced and 

introduced into the cycle. Those new products require new materials because the materials 

already in the loop are in use and therefore locked for current re-use. The European 

Environment Agency (2011) and Llorach-Massana et al. (2015) support this argumentation 

against the C2C implication of positive infinite growth, but cannot provide sufficient solutions 

themselves. Although efficiency gains and new technologies will decrease the demand for 

virgin resources, due to the rising global population, this is not a solution but a postponement 

of the problem. Bakker et al. (2014) summarise that energy and raw material inputs are always 

required when a product is modified. Furthermore, the biodegradable C2C certified products 

only biodegrade under industrial composting conditions such as a constant temperature around 

50 degrees Celsius and the right amount of humidity and oxygen (Barrena, Font, Gabarrell, & 

Sánchez, 2014). As a result, the consumers are required to return their items after usage for 

industrial composting to maximise their circular value. To facilitate this, a take-back system 

must be established. CALIDA and Wolford acknowledge that and installed take-back-systems 

that allow their consumers to return the worn items and guarantee their appropriate continuance 

in the biological cycle (Appendix 7; 9).   

Despite the challenges in the adequate material selection and their flow in the cycle, the C2C 

concept is the only circular economy concept that addresses the issue of material characteristics 

that need to be considered when implementing the concept. As outlined in the literature review, 

many of the scholars researching and writing about circular economy distinguish between 

business model strategies and product design strategies when referring to specific circular 

economy strategies that can be adopted by companies (Bocken et al., 2016; Nußholz, 2017; Van 

den Berg & Bakker, 2015). Business model strategies suggest for example sharing economy 

models or rental and leasing schemes. Product design strategies, on the other hand, refer to, for 

example, longer-lasting products and recycling (den Hollander et al., 2017). This can be 
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achieved by reversing a product´s obsolescence and introducing it in new cycles by repairing 

or reassembling it. Then the product enters a new use cycle, and products can have several use 

cycles. However, when a product is recycled at its material level, hence by destroying its 

integrity, the product lifetime ends, according to den Hollander et al. (2017). The lifetime is 

thereby determined not only by the products physical properties but also its perceived value in 

a greater context (den Hollander et al., 2017). Since garments are perceived as consumer goods 

and recycled at material level, their lifetime mostly ends after just one use cycle. Within the 

C2C concept, garments are not regarded waste after their use cycle ends but are regarded 

nutrients for new products. For that reason, it is important to develop materials that can be 

recycled at material level and re-introduced to the technical or biological cycle over and over 

again without quality losses. These issues of material challenges were stressed by most 

interview partners and regarded as one of the major obstacles to overcome for a C2C 

implementation on an industry wide scale (Appendix 3; 6; 8; 9; 10). Notably, material 

challenges seem to be one of the biggest practical hurdles to overcome before the C2C concept 

could widely be used by fashion companies to promote circularity in the fashion industry. 

Despite promising developments in the areas of new circular fibres, dyes and other raw 

materials, it will take time until those C2C certified materials will grasp market share and 

replace the unsustainable raw materials that are currently widespread in the fashion industry.  

 

8.3.3 The Most Holistic Approach Towards a Circular Economy 

From a scholarly point of view, a circular economy is a highly important concept for society 

due to its integration of business development and sustainability. That implies that the approach 

addresses various challenges while simultaneously providing economic benefits. However, the 

holistic nature makes it an extremely complex concept (Ritzén & Sandström, 2017). Several 

scholars, furthermore, point out that the implementation of a circular economy can only be 

successful when applying a three-layer approach comprising the mirco-, meso- and macro level 

(Prieto-Sandoval et al., 2018; Su et al., 2013).  

Among the different streams of a circular economy, C2C is considered the most rigorous and 

holistic one, which covers most sustainability issues in the fashion industry. Although its 

implementation requires the involvement of all stakeholders it is regarded the leading approach 
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to become truly sustainable and have a meaningful impact. Moreover, it is the only theory which 

is providing company stakeholders with a standard to make efforts towards circularity visible 

and comparable (Braungart & McDonough, 2016). The core of the theory with its three 

principles and two cycles derived from nature seems straightforward. A more in-depth analysis 

reveals the complexity of the concept and the necessity to consider every possible aspect that 

influences the design of a product, including material choice, energy use or cultural aspects. 

Some requirements of the approach seem to be more difficult to implement then others. On the 

one hand, the use of current solar income or other renewable energies is in alignment with a 

general trend towards promoting the use of green energy. On the other hand, the principle of 

celebrating diversity, which calls for a product design that responds to local environmental and 

cultural challenges and opportunities, appears contradicting in times of globalization. There is 

no definition found in the literature that presents the concept with all its elements in brief. The 

complexity of the theory is also reflected in the certification scheme, which aims at fully 

integrating the three core principles (Minkov et al., 2018). Its five quality categories address 

from material health to social fairness all major issues that occur in connection with global 

production networks for fashion. That makes C2C the most holistic certification scheme for 

products, but at the same time also the most difficult one to achieve.  

The holistic nature of the concept appears to be a double-edged sword. One the one hand, the 

certification is not limited to a certain industry, geographic area or product group (Braungart & 

McDonough, 2016). Thus, it has the potential to become widely known across all sorts of 

consumer groups. Moreover, the broad coverage of the most important industrial challenges 

would allow replacing certification schemes that address only one particular industry or product 

group. Hence, for consumers, the identification of sustainable products could be simplified 

significantly. On the other hand, it is precisely the complexity and holistic nature that impedes 

high consumer awareness. Yet C2C is not only lacking a clear definition but also a clear and 

easy to understand marketing message (Appendix 4; 10). Most consumers are not aware of the 

benefits of a C2C product unless they are very environmentally conscious and companies are 

facing problems communicating the benefits to their customers (Appendix 8;10). The core idea 

of the C2C theory is posing another challenge in terms of complexity when it comes to the 

implementation of the concept. McDonough and Braungart (2002) emphasise that C2C is a 

novel approach that requires new ways of doing business. Due to internal challenges, this claim 

is posing a big hurdle for companies applying the approach. Following Liu and Bai (2014), 
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sometimes, implementing a sustainability strategy requires changes of the organisational 

structures. It is not sufficient to assign the task of implementing circular strategies to one 

department. Yet, the responsibility for managing the transition towards circularity is often 

unclear within the company (Ritzén & Sandström, 2017). That challenge is addressed in the 

literature was as well discussed in several interviews. The interview partners emphasise not 

only the importance of getting general support from within the company but also acceptance 

from the higher management level (Appendix 2;10). It is evident that a concept which calls for 

substantial changes in a company´s business model as well as for new ways of thinking requires 

significant internal argumentation. In particular, the benefits of a transition need to be evaluated. 

From the data conducted, no clear arguments highlighting the benefits of the implementation 

of a circular economy became apparent. Statements made in the context of costs where rather 

contradicting. While on the one hand, it was pointed out that the C2C assessment costs are very 

high, it was argued on the other hand, that the transparency of C2C can lead to a lot of cost 

savings (Appendix 2; 6). The obvious driver of applying a C2C approach is the responsibility 

towards the environment and society. Reports like for example from the Ellen MacArthur 

Foundation (2017) indicate that resources worth billions could be saved through the 

implantation of a circular economy and H&M (2017) states, without outlining it in more detail, 

that the implementation of circular strategies implies a strong business case.  However, the 

attractiveness of C2C comes from its ambition of maximizing the positive impact of humans 

by adding value through enhanced quality (Stouthuysen & le Roy, 2016). In contrast to other 

sustainability approaches C2C does not explicitly include an efficiency or cost saving 

perspective and especially, first movers must invest in research and development to promote 

the creation of a circular economy framework.   

In order to comply with the obligations of the concept, it is not possible for a company to get a 

certification by just improving an existing product (Appendix 4). Instead, companies and their 

suppliers often need to develop new materials and get them individually certified. Hereby, the 

assessment bodies like EPEA Switzerland are not accepting compromises. If a material is not 

available on the market yet, taking the second-best option that might not comply with the C2C 

standards but is widely available is not a possibility, even though the development of a new 

fibre or dye might take many years (Appendix 6). Therefore, the certification process can be 

very time and resource consuming, taking several years (Appendix 6; 9). This persistence in 

connection with C2C can be related to the qualitative nature of the approach. In ‘doing the right 
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things’ C2C prioritises values and principles over quantitative measures. Once a product or 

material is developed according to the C2C standard, there is no quantitative restriction for its 

use (Hauschild et al., 2018). Obviously, that is only sustainable if, for example, a product is not 

containing the slightest amount of hazardous chemicals. In other words, if no compromises are 

accepted. A circular economy that is keeping materials containing hazardous chemicals in a 

loop, is not a healthy circular economy (Appendix 10). In general, the complexity of the 

theoretical concept and the implementation processes are slowing down the transformation 

process of the industry towards circularity. This difficulty can be associated with the industry´s 

status quo. As one interview partner pointed out, the challenge of C2C is that this concept is ten 

steps ahead of other sustainability strategies (Appendix 9). The implementation of the approach 

will lead to immense improvements within the industry. However, especially in the complex 

fashion industry, the transformation will be very time-consuming. Therefore, continuous 

improvement and the development of a growth path to achieve new goals are needed to 

successfully use C2C as a tool for the transition towards a circular economy.  

 

8.3.4 Future Actions Required to Promote C2C in the Fashion Industry  

The presented literature and findings illustrate that the transformation from the theoretical 

concept into real business cases is a complicated process that requires adaptations on many 

levels and by many stakeholders. The complex nature of this holistic approach is thereby a 

major hurdle when it comes to the implementation of the C2C standard. Another challenge is 

the discrepancies between theory and practice. Several visions presented in the theory require 

actions that can simply not be implemented at the current stage of development. This relates, 

for example, to the vision that synthetic fibres should be designed for infinite recycling 

(Hethorn & Ulasewicz, 2015). In theory, such a design is almost possible already but in practice, 

there are yet no technologies available on an industrial scale for keeping the materials in a loop 

(Appendix 3; 6; 10). Moreover, according to the theory, biological and technical components 

should not be blended unless they can be disassembled easily. Otherwise, it is not possible to 

keep them in either one of the cycles (Hauschild et al., 2018). The practical experience, 

however, shows that blended fibres are the most commonly used materials in the industry and 

so far, there is only little evidence that this will change in the near future. Therefore, substantial 

actions are necessary to further promote the transition towards a circular economy in the future. 
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At present, companies often associate sustainability at the firm level with eco-efficiency or 

rather consider only certain categories of a circular economy (Dyllick & Hockerts, 2002; 

Dyllick & Rost, 2017). This is not reaching far enough to achieve long-term sustainability and 

even the implementation of C2C can only be successful when its holistic nature is considered 

during the entire process. Since all required actions are interdependent, transforming one 

element of the system has almost no effect. In other words, innovative recycling technologies 

cannot be used without logistics that allow a reverse supply chain and garments designed for 

the technical cycle cannot be kept in that cycle unless the consumers comply by returning them 

for recycling. By means of the collected data, three major actions, namely collaboration, the 

improvement of marketing communication, and research and development of new materials 

and technologies, were identified. Those actions will foster the use of C2C as a tool for 

promoting a circular economy in the fashion industry.  

Industry

- Supply Chain 
Complexity

- Lack of Materials 
and Technologies 

Cradle-to-Cradle

- Complexity of the Concept

- Lack of Knowledge about 
the Concept

Consumers

- Lack of 
Awareness

- Demands on 
Fashion

 
Figure 3. Graphical Interpretation of the Identified Challenges and Required Actions. 

 

One of the buzzwords that were used frequently when asked how C2C could be used as a tool 

to promote the transformation towards a circular economy was collaboration. Companies will 

have to change their traditional way of doing business, to be willing to collaborate with 

members in their supply chain but also with competitors. In order to foster collaboration, 
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businesses must recognise possibilities to achieve competitive advantages in cooperation with 

competitors. This has been presented by the interview partners as the only feasible way to 

develop C2C certified products, as neither the industry leaders nor the smaller brands can 

develop C2C certified products independently (Appendix 2; 3; 4; 6; 8; 9; 10). In that context, 

the implementation of C2C by one large player to set an example and increase pressure towards 

suppliers is considered another important action (Appendix 2; 3; 7; 8). This demand is 

challenged by arguing that even small companies have the power to promote change (Appendix 

9). However, collaboration is key for both scenarios. Hereby it is noticeable that among the 

examined brands, the ones already applying a C2C approach are considerable open towards 

knowledge sharing and collaboration. It seems like collaboration and C2C are mutually 

dependent. The willingness to implement C2C as a sustainability strategy indicates that 

companies have already changed their way of thinking, including the openness towards 

collaboration. Simultaneously, by implementing C2C the companies are required to collaborate 

in order to successfully create C2C products.   

Additionally, the analysed data revealed that there is a lack of consumer knowledge about C2C 

as well as lacking awareness of the concept´s benefits for the consumers and suppliers. 

Therefore, it is crucial for fashion companies to run marketing campaigns in order to raise the 

consumer awareness of the standard´s importance. Besides, it is necessary to clearly 

communicate the benefits for consumers and the suppliers. That approach can, on the one hand, 

increase the consumer's consciousness and holistic understanding of the sustainability impacts 

occurring in the fashion industry. In turn, consumers become more demanding with regard to 

sustainability and transparency. Thereby, the companies are pressured to further implement 

C2C on their part. By clearly communicating the benefits and importance of the concept to their 

suppliers, companies can foster collaboration and additionally, more research and development. 

However, all these actions require a solid foundation by the means of scientific literature. 

Following, additional research is essential in order to develop a definition that is generally 

accepted by scholars and practitioners. That will allow for the creation of communication tools 

which can be used by companies to advertise a clear sustainability strategy.  

Another crucial action required to facilitate the implementation of C2C and for using it as a tool 

to promote a circular economy in the fashion industry is the development of innovative 

materials and appropriate recycling technologies. Thus, companies need to allocate shares of 
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their budget to invest in the research and development of such technology instead of focusing 

solely on highly automated manufacturing processes and supply chain optimization. Especially 

since innovations to foster sustainability are not considered costlier than any other innovation 

(Appendix 6). This action is closely connected to the call for more collaboration. It is likely that 

an increase of collaboration will create an environment of knowledge exchange and innovation 

as the case of Wolford shows (Appendix 9). Furthermore, the development of technologies and 

C2C materials will reduce the costs of implementing the standard eventually. Overall, the 

presented findings suggest a certain level of optimism and confidence that suitable materials 

and techniques for dyeing and recycling will become available for the mass market within the 

next couple of years and tremendously assist the C2C concept to become a viable business case 

for many fashion companies.  
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9 Conclusion 

Increasing awareness of the fashion industry´s negative environmental impacts and the world´s 

reinforced resource scarcity calls for rigorous changes towards more sustainability in the 

European fashion industry. Scholars and practitioners regard a circular economy as a promising 

approach to a more sustainable fashion industry. Currently, various sustainability strategies are 

applied within the industry. From a scholarly point of view, C2C is regarded as the most 

sophisticated concept to achieve long-term sustainability for the society, the economy and the 

environment (Braungart et al., 2007; Llorach-Massana et al., 2015; Prieto-Sandoval et al., 

2018).   

Consequently, the purpose of this study was to analyse and relate C2C to other commonly used 

sustainability strategies for promoting a circular economy within the European fashion industry. 

To investigate the concept of C2C, a multiple-case study investigating six European fashion 

companies was carried out. The sustainability efforts of the six brands were analysed in detail 

to obtain a holistic picture of the state of currently implemented sustainability strategies within 

the European fashion industry. Additionally, ten interviews with different stakeholders 

connected to the industry were conducted.  

Throughout the study, two levels for answering the research question were identified. Firstly, 

the state of implementation of C2C and its connected challenges were analysed. Secondly, the 

future potential of the C2C concept and the required actions to release that potential were 

discussed. The findings revealed that C2C is only implemented to a limited degree in the 

European fashion industry yet. So far, just a few C2C certified products and collections have 

been developed by C&A and the three smaller of the investigated brands. In contrast, the two 

market leaders apply multiple eco-efficiency approaches. In line with that, the literature reflects 

that the most commonly used sustainability strategies are eco-efficiency strategies such as the 

3R framework. However, scholars argue that in order to establish long-term sustainability, 

strategies of eco-effectiveness are needed (McDonough & Braungart, 2002; Wang & Côté, 

2011). This argument is supported by the findings of this study, whereby C2C is identified as 

the most rigorous approach to promote a circular economy. Nonetheless, scholars, as well as 

the interview partners, identify certain limitations of the concept. Additional key challenges 

connected to the complexity of the concept and the fashion industry were identified in this 

study. Firstly, with regard to the consumers, challenges in terms of marketing communication 
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and consumer demands were detected. Secondly, challenges deriving from the complexity of 

the industry´s structure concern the supply chain management, the industry´s competitive 

environment and the lack of a functioning recycling infrastructure. Lastly, the complexity of 

the C2C concept itself constitutes an obstacle due to missing knowledge among designers and 

producers, material challenges and the extensive implementation process.  

Throughout the analysis and discussion of the findings, required actions to facilitate the use of 

the C2C concept as a tool to promote a circular economy in the European fashion industry 

emerged. Due to its holistic nature, the concept is able to provide supply chain transparency for 

producers and consumers. Thereby it can be used to response to the increasing consumer 

awareness of the industry´s negative environmental impacts and the resulting demand for more 

transparency. However, the use of C2C as a tool to provide transparency requires the 

development of thoughtful marketing tools to raise awareness about the product standard and 

its benefits for the consumers. At the same time, the compliance of the consumers is necessary 

to establish a viable recycling infrastructure that allows for closing the cycle. Additionally, 

collaboration is needed within the supply chain to convince the suppliers of the benefits and 

importance of C2C. In order to foster innovation and the creation of new C2C products, 

collaboration between different fashion brands must intensify. Furthermore, the companies 

must be willing to invest time and resources in research and development to create new 

materials and recycling technologies. The successful implementation of C2C by three of the 

investigated companies shows that the stated actions are already implemented to some degree 

within the industry. Nonetheless, the European fashion industry is still at an early stage of the 

transition towards a circular economy. The outlined actions must be adopted by more and more 

companies to widespread C2C throughout the fashion industry and raise awareness among all 

stakeholders. Although the interdependency and complexity of the actions required for 

implementing C2C are one of its biggest challenges, the close connectivity can be the largest 

opportunity since a circular economy by the means of C2C can only be achieved by 

collaborative endeavours of all its stakeholders. Once the concept has proven its capabilities as 

the most comprehensive sustainability approach, it has the potential to change the European 

fashion industry from being linear to becoming circular.   
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9.1 Practical Implementations  

From this study, practical implementations can be derived for fashion companies but also for 

the organisations that are assessing, certifying and promoting the C2C concept. Fashion 

companies can use this study to get insights into the experiences other fashion companies have 

made when implementing C2C. The stated challenges and required actions to overcome those 

challenges can assist companies that plan to become C2C certified. Furthermore, the 

importance of clear sustainability strategies and their potential use as a communication tool 

towards the consumers can inspire fashion companies to use C2C as a tool for strengthening 

the sustainability efforts.  

Throughout the interviews, it became obvious that the organisations that promote and certify 

C2C are required to develop clear and easy to understand marketing messages. Those must be 

used in relation to the consumers of C2C certified products but also for the potential suppliers 

of C2C certified materials, as the significant lack of knowledge amongst both parties hinders 

the spreading and overall support of the concept and its practical implementation.  

 

9.2 Recommendations for Future Research 

This study investigated how the C2C concept can be used as a tool to promote a circular 

economy in the European fashion industry. However, C2C as a design framework and product 

standard is not limited to a certain product or industry. Therefore, the implications of this study 

can be transferred to another industry and tested for their relevance in that specific industry. 

Furthermore, in this study it became obvious that the C2C concept is characterised by a high 

level of complexity and an extensive certification process. Future studies could focus on how 

much the general complexity of the concept and its complicated certification process hinders 

companies to get certified. 

As the collected data shows ambiguities if the C2C concept is easier to implement for smaller 

or larger fashion companies, a comparative study investigating this would be of interest to 

European fashion brands, irrespective of their size. Throughout this study, several sources 

mentioned the business opportunities connected to a circular economy (Ellen MacArthur 

Foundation, 2015; Pedersen, Gwozdz, & Kant Hvass, 2016; World Economic Forum, 2014). 
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Therefore, future research could investigate the business implications of a company that 

currently implements or already has implemented C2C in their business model and how this 

affects the company´s economic performance.  

 

9.3 Research Limitations 

Although this research was carefully designed and carried out, certain limitations were 

unavoidable and influenced the outcomes of the study. General limitations connected to the 

chosen research design and more specific limitations connected to our practical research process 

are discussed in the following.  

To gather suitable data for answering the posed research question, secondary data in the form 

of six companies  ́ information provided about their sustainability strategies and efforts was 

analysed. Furthermore, primary data in the form of ten semi-structured interviews was 

collected. The interview partners were chosen solely according to their experience in the 

investigated field and relevance to the study. However, it was not possible to interview all 

desired interview partners or get in contact with all organisations and institutions that could 

provide valuable data for this study. The reasons for this varied amongst the requested research 

participants. First, it was not possible to find email addresses or telephone numbers of every 

desired research participant, wherefore some potential research participants were contacted via 

the social network service LinkedIn. While the response rate for contact initiated via email was 

considerably high and most potential research participants answered latest after one follow-up 

email, the response rate of people contacted on LinkedIn was poor. A reason could be that 

LinkedIn is not frequently used by those contacted people or that they regarded a first contact 

attempt on such a platform inadequate. This limitation was hard to overcome as LinkedIn was 

only used when there was no other possibility given to reach those specific persons. Second, 

due to the sheer size of the industry, it was necessary to pre-select potential participants for the 

study. Thereby, potentially knowledgeable research participants could have been missed that 

could have contributed with their expertise to the study. Nevertheless, the widespread use of 

modern communication technologies based on the internet allowed us to interview research 

participants from several different European countries. Therefore, it is argued that, despite the 

aforementioned limitations, a reasonable sample size was achieved to represent the European 
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fashion industry from different angles and could hence provide a holistic view on the 

investigated research topic.  

Another limitation is represented by the nature of the collected data. Both the secondary data 

as well as the primary data of this study could be biased due to its subjective, contextual and 

interpretative character. The sustainability reports and other information regarding the 

sustainability strategies and C2C certified products of the investigated fashion companies were 

mostly published by the companies themselves. It can be argued that this information is not 

impartial but subjective in order to present the attached company and its sustainability efforts 

positively. Further, the origin of circular economy and the C2C concept is deeply rooted and 

developed by practitioners rather than scholars. Therefore, parts of the literature consisted of 

reports published by NGOs, consulting firms or other institutions and organisations with 

personal interests in the development of the topic. By contrasting many sources and comparing 

them to the scientific literature, it was tried to remain as neutral as possible and thereby ensure 

research authenticity and trustworthiness. In relation to that, our primary data could also be 

labelled biased as the research participants also represent the companies, institutions and NGOs 

they are working for. Again, it was tried to remain an objective opinion and acquire a holistic 

view of the industry by comparing different perspectives from different industry stakeholders.  

Lastly, time and resource restrictions allowed to only examine the studied phenomenon during 

a certain point in time. This snapchat nature of the study could be a limitation, especially since 

the European fashion industry is currently in flux towards more sustainability and circularity. 

Nonetheless, the research participants answered the posed questions based on their  experiences 

that have been accumulated over a long period of time. Still, further research is required to 

examine the longitudinal effects on the European fashion industry. 

Overall, future researchers must be aware of the limited access to impartial data due to close 

interactions of the stakeholders involved in the fashion industry. Furthermore, the access to 

especially large fashion brands can be difficult due to strict protection policies regarding sharing 

their employees  ́ contact information. Additionally, sufficient time and resources must be 

available to study such a complex phenomenon as the European fashion industry.  
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Appendix 

 

Appendix 1: Interviewee 1 

 

Interviewee 1: VIA University College; VIA Design - Centre for Applied Research and 1 
Development 2 

 3 

1)  What is your exact area of research?  4 

My area is material science that means all about material and also sustainable material and sustainable 5 

production technologies. So material design and technology is my research area but it could also be 6 
functional material and smart materials. But when you are talking about sustainable production of course 7 
the focus is sustainable materials and sustainable ways to produce garments and produce textiles. I am 8 

not from the way when you have the fabric and then to the final garment. I am not a part of that process. 9 
I stop so to say at the fabric stage. When you made from your raw materials your fabrics and you dye or 10 
finish your fabrics so it has the functionalities you need and the afterwards you have some construction, 11 
that’s not my part. And the of course also recycling and end of use of materials. What can we do when 12 

companies are collecting waste materials or materials from post-consumer. What can be done with the 13 
materials, what can be done with the fibres? Which kind of technologies. So that’s my area of research. 14 
Just to be clear, design or design for reassembly is not my part of the research.  15 

 16 

2) Do you rather focus on manufactured (polyester, acryl) or on natural fibres?  17 

On both, also on natural fibres and also on man-made fibres and man-made fibres out of natural materials 18 

like for instance Tencel materials, which is a chemical process where you use cellulose from wood or 19 
bamboo. 20 

 21 

S: Do you have current projects?  22 

We are working on a project regarding hemp. How to use hemp in textile. Hemp is a very old textile 23 
material use for many thousand years back in whole Europe. But in the last couple of years it has only 24 
been used for composite materials for automotive industry. But there is an interest to use it for textile 25 

and different kind of textile it could be for example upholstery but also in garments. Because it is a 26 
material which is very, very sustainable because you don’t have any use of fertilizer you don’t have any 27 
use of pesticides. Nearly no water, only what is coming from nature. So it is a very sustainable material 28 

and it can be grown here in Europe.  29 

 30 

3) Is that also a trend that we maybe use what we had for a long time but kind of forgot about?  31 

Yes, and local produced so that you avoid transportation. Not only transportation because when you 32 

look into sustainability and if you make an LCA the transportation is not a crucial part of the LCA it is 33 
a minor part of it. But to have transparency in the value chain is very important for the consumer and 34 
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also for the industry and this is much easier if you produce in the EU. The carbon footprint is not so 35 
affected by transportation. 36 

 37 

4) What are the pros and cons of the new fibres, what are the biggest obstacles you face when it is 38 
about developing new fibres, especially also for mass production?  39 

The biggest obstacle right now is lack of knowledge. How to make the right qualities. Because you can 40 
say that we have estimated and cut of apparel (?) and then you have polyester as the major of all textiles 41 
but that’s also the technical part of the textiles. And those two materials they are indeed very good 42 

materials in different ways of cause. And to come up with new solutions based on more sustainable 43 
materials and where you can cover all functionalities and all the aspects of the two materials that is 44 
difficult and if you dig into old materials and old technologies, for instance something like spinning 45 
process how to make a yarn out of a fibre grown in Europe there you have a lack of competencies 46 

because a lot of the ….?... companies are gone and all the production is placed in Asia.  47 

 48 

5) When we look into newer innovative products do you work with brand or firms from the 49 

industry?  50 

We are making applied science that means we always have companies or industries in our research 51 
projects or development projects that means that there are part of it. Of course it is very driven from the 52 

industry what is there needed. In this respect it is very close to the industry and their needs and demands. 53 

   54 

S: They start talking to you what they need and then you start to develop something?  55 

No not only develop because you we are talking about fibres we can make the research and source some 56 

of the materials someone make and the we can test it out in respect of the end user our industry. Because 57 
we have the facilities to test we can also make fabrics of course, we have knitting and weaving so we 58 
can make samples and from the samples which are then relevant for the industry we can then test it out 59 

and compare it to the materials they use today. And for instance say what about hemp in comparison to 60 
cotton. What´s the pros and the cons if any.  61 

 62 

6) Will it be necessary for the suppliers and producers to implement new technologies for example 63 
when using hemp?  64 

Now you are talking about old materials and old technologies. That’s one part of it but there is a lot of 65 
new technology new chemistry, more sustainable chemistry, right now there is a boom of new products 66 

in the market and when I have the contact to all chemistry suppliers for textile industry, all are coming 67 
with new products every second month and more sustainable products. There is a lot going on right now 68 
because all the industry have taken a move and that’s up running now. It has taken a long time in the 69 

industry for more than 20 years in the beginning it was very slow but now the snowball is really running. 70 
So that is both the suppliers of materials of chemistry also the new processes but also the demand from 71 
the industry for the end user is there right now here. That means that there is a lot of innovation in the 72 

market. It is not only hemp and old materials it is also more sustainable technology, more new 73 
sustainable chemistry which you can apply on your textile.  74 

 75 
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S: Why do you think this is happening now, because the technics are here now?  76 

Yes the technics are here now and also each of the companies/brands want to have a sustainable product 77 

portfolio and this is up running now here.  78 

 79 

7) So you see large market potential and those textiles will grasp market and we will see them in 80 

the future?  81 

We already see them also at big brands they already have materials and they are very interested in how 82 
to substitute some of the old materials and old technologies. For instance in the past you have dyed your 83 

material to get colour on it. Today there is a booming technology called digital printing. It has a growth 84 
of more than 30% a year and that’s coming now because that is much more sustainable you don’t need 85 
water for your treatment you don’t need harsh chemicals. For instance when you were producing jeans 86 
in the past when you want to fade some of the colour way then they have used chlorine and such harsh 87 

chemical now they use laser. That’s new and more sustainable technology. You have of course to invest 88 
in laser technologies but then you also have another way to design what you have done before with 89 
chemicals.  90 

 91 

8) Do you think there can be a sustainable change in the fashion industry because of new technics 92 
and new materials used?  93 

Yes, for instance for producing jeans there is a big market in Italy or Turkey where they are produced 94 
for the European market and a lot of those companies have already shifted away from chemicals and 95 
wet processed into dry processes made by laser. Of course this is still in the pre up-scale phase but it is 96 
coming now and the investment are coming too. And the on the other hand the European Commission 97 

is making a legislating what can be used on chemical parts and that is another way that there is a pressure 98 
from this direction to make a change in the way we produce something.  99 

 100 

9) Is the production shifting back to the developed countries?  101 

No not necessary because for example China is investing heavily in new technology ….?... the most 102 
investment in robot is in China. And they also invest in laser and nano technology. That is not necessary 103 

in that way but they will also produce because now they also just close down their production if they 104 
have blue smokers and a lot of smog then they just close down the factories for 14 days a month or 105 
something like that. They are taking this environment issues seriously. It is a world wide phenomenon 106 
but of course it will take time you can look on our self we want to very cheap materials and when you 107 

invest in new technology and new materials and local produced materials not produced as cheap as the 108 
big volume materials and therefore we should also be willing to pay a little bit more. For example in the 109 
future when you want to buy a shirt made of hemp you have to pay more than when it is based on cotton 110 

and you have to be willing to do that and in some years when you reach a critical mass the production 111 
will be cheaper again. But until then you have to make your investment you have to start up smaller 112 
quantities of production and they will not be so cost efficient. That is the drawback here right now that 113 

it is not so cheap as what we have right now. But is has the potential to become cheaper. You have the 114 
technology and the materials it is just a matter of scaling up. 115 
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Appendix 2: Interviewee 2 

 

Interviewee 2: C&A Foundation 1 

 2 

1) What are the current trends regarding circular design strategies in the fashion industry?   3 

The only meaningful circular design strategy by a major brand/retailer is C&A C2C Certified™ GOLD 4 
product range. These products are the closest to being suitable for a circular economy. 5 
Major brands/retailers are also using recycled materials, which they believe is a circular design strategy. 6 
But, only if the materials are not blended and the products are free from hazardous chemistry (e.g. rPET 7 
has residue of antimony-trioxide catalyst, and some evidence suggests that this is a carcinogen).  8 
Other efforts include using 100% natural materials, including natural dyes or non-toxic synthetic dyes 9 
(e.g. Dystar’s C2C Certified™ dyes, which are platinum for material health) – Freitag is a good example. 10 
And finally, others see design for longevity as a circular design strategy, but I would say that this is only 11 
a step in the right direction. Reducing product obsolescence doesn’t mean that the product can be used 12 
in a biological or technical cycle. It just means we are using fewer resources. But, there is no 13 
qualification on the material health of those resources.   14 
   15 

2) What role does cradle-to-cradle play for fashion companies who implemented/will implement 16 
circular economy?   17 

Cradle-to-cradle is a product standard that looks at the final manufacturing company and all of the 18 
materials used in processing at the final manufacturing stage and in the final product. So, it helps a 19 
company make their supply chain “less bad” across all sustainability categories (except for social 20 
fairness where apparel companies actually have a stronger internal standard than the C2C standard). 21 
And if they reach GOLD on material health for the whole product (not just one part of the product, e.g. 22 
G-Star Raw’s organic cotton fabric is certified, but not the entire garment), then they can be certain that 23 
there are no harmful chemicals on the final product. Non-C2C Certified products do not have this 24 
guarantee. It also challenges the design and sourcing team to think about the next use of their products. 25 
And it challenges the marketing team to think about how to communicate to customers a complicated 26 
story. C2C’s strength is that covers most sustainability issues, but customers do not have a holistic 27 
understanding of the sustainability challenges in apparel. 28 
  29 
Keep in mind that C2C Certified™ at SILVER is not so difficult to achieve. The meaningful impact on 30 
a fashion company is if they strive for GOLD or PLATINUM, and if they choose to have their whole 31 
supply chain audited, rather than just the final manufacturer. 32 
  33 

3) What are the advantages for fashion companies which implement the cradle-to-cradle 34 
concept?   35 

The advantage is that they are training themselves to operate the way a circular brand/retailer or 36 
manufacturer needs to. They have to create deep collaboration between all value chain members, they 37 
gain a deep understanding of the investment that each entity is making and they create a deeper 38 
understanding of what needs to change in their business to scale circular business models. And finally, 39 
they learn why doing things a little bit “less bad” is not good enough if you want to have meaningful 40 
impact. 41 
  42 
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4) What are the main obstacles in the design process when applying the cradle-to-cradle concept? 43 

Technical challenges: 44 
 45 

• Material blends (e.g. creating fabrics that perform like poly/cotton/elastane blends, but are 100% 46 
biodegradable), sourcing affordable non-toxic/hazardous dyes and finishing/performance 47 
agents. I don’t have experience with woven fabrics, and I imagine there are more hazardous 48 
materials used to make woven fabrics. Designing the product so that the technical and 49 
mechanical materials (e.g. metal buttons and zippers from jeans) can be separated at end of use. 50 

  51 
Operational challenges: 52 

• Improving year on year to keep your certificate, e.g. for material reutilisation, you have to show 53 
progress towards getting the materials back from your customers and recycling them back into 54 
clothes or products of higher value. 55 

Governance challenges: 56 

• Getting senior level buy-in, as the margins are not as high as non-C2C products (this is only 57 
because a) the C2C assessment costs are very high 2) they are working with factories that are 58 
not manufacturing entirely with C2C products, so still need to heavily treat/clean their 59 
wastewater, unlikely to have 100% on-site renewable energy installed, and have to create 60 
separate operating lines for C2C – just not as efficient as it could be, and 3) the dyes are more 61 
expensive because they are produced in small volumes – if demand were higher, then costs 62 
would go down) 63 

• Having a dedicated team to manage the C2C projects (need at least 2 people) 64 

  65 

5) What actions need to be taken in the future for achieving the goal of a circular fashion industry? 66 

• Buying practices of brands/retailers need to change (see Better Buying) 67 

• The 90% of the brands/retailers that are not reputation-sensitive need to start implementing 68 
sustainability strategies 69 

• We need circular business models implemented by a few major brands/retailers  70 

• We need local governments in sourcing countries to shift mindsets, strengthen and enforce 71 
legislation on labour rights and pollution 72 

• We need manufacturers who do follow best practices to be rewarded for doing so – This could 73 
motivate poor performing manufacturers to follow 74 

Some challenges specific to C2C: 75 

• More brands/retailers need to start certifying their basic products. C&A showed how it is done 76 
(see the Good Fashion Guide at www.fashionforgood.com) 77 

• Assessment costs needs to fall, particularly for material health assessments. There are about four 78 
companies that each are probably assessing the same materials against C2C (i.e. repeating 79 
effort), and there dozens more assessing chemicals against other standards. If data was shared, 80 
costs would come down and the number of assessments could go up. 81 
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• End customers need to understand the value of the C2C standard. This is the same challenge for 82 
all product standards. 83 

• Some convergence of environment/chemical standards could also help.   84 

  85 

6) What do you think, how will the fashion industry look like in 10 to 15 years? 86 

In a worst-case scenario, we will have made some meaningful progress: 87 

• I think the industry will have more robust and standardised ways of measuring their footprint 88 
(e.g. SAC) which will dramatically improve sourcing decisions. 89 

• I think there will be some major retailers/brands operating a circular-inspired product line (e.g. 90 
reuse/repair/lease) 91 

• There will be significantly more transparency (i.e. publicly accessible data) on the footprint and 92 
social issues of the industry 93 

• Some major manufacturers will have implemented some transformational manufacturing 94 
innovations 95 

• Africa is the next apparel manufacturing destination with the same social fairness and 96 
environmental issues that are currently plaguing other sourcing countries. 97 

• We will see automation resulting in job losses 98 

In a best-case scenario: 99 

• A few major brands/retailers have transformed their business model into circular, and the public 100 
support it. This will catalyse drastic change in the industry.  101 

• Free trade agreements are pushing for meaningful social and environmental standards in 102 
sourcing countries 103 

• The public are engaged and the majority of customers are using social media to demand more 104 
sustainable products and fair treatment of workers. 105 
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Appendix 3: Interviewee 3 

 

Interviewee 3: Ellen MacArthur Foundation 1 

 2 

1) What are the current trends regarding circular design strategies in the fashion industry? 3 

First of all, we have a thing called the circular design guide. If you want to google it you will find a 4 

website which is part of the EMA foundation. There you will find different design strategies that are in 5 
line with how we … circular economy, that could be something to consider for your thesis as well. I am 6 
not sure how much they focus on apparel and case studies.  7 

So there are a few companies that are experimenting with new business models and the way we see it. 8 

When it comes to business models there are two different tracks. One is short term profitability. We say 9 
that the circular economy is a 1.5 trillion Euro opportunity for Europe until 2025 and as you have seen 10 
in the report we say that the circular economy especially for apparel and textiles is a 500 billion Euro 11 

opportunity – or dollars, I think its dollars. So 5000 billion dollars. So first track is short term business 12 
opportunities as we see it. Long term there is a long term license to operate. As you have seen in the 13 
report it is extremely linear it is extremely wasteful. This will not be the case on a long term horizon. So 14 

there will be regulatory things coming  up that will threaten the way of doing business in the apparel 15 
industry. That’s the long-term license to operate. So you can do kind of a risk management approach to 16 
this and say what are the regulatory trends. Are there any extend producer responsibility schemes like 17 
there are in France, that pop-up. Are there waste bans like you have in China so that countries stop 18 

treading waste. Are there import bans in developing countries that don’t take second hand garments 19 
anymore. And will the second hand market come eventually not to a full stop but slow down. That is 20 
the long-term license to operate. That’s threating the core of the business model on the long term. In the 21 

short […] how we can make money from the circular economy. Mostly this evolves around business 22 
models like rentals, so there you have companies like rent a run way, like Y closet, who actually, I think 23 
they went public and are worth hundreds of millions of dollar already. So rental companies, than you 24 

have other companies experimenting with warranties like Nudie Jeans that give you a life long warranty 25 
on your jeans and therefore, boost brand loyalty. Because you stick with that brand for a longer time. 26 
Then there are companies with buy back and send back options. For example you have Ayleen Fisher 27 
Renew and you have Patagonia. You these two companies you can send them back your old clothes and 28 

they actually do not want to send them to developing countries but they want to fix them when they are 29 
broken and resell them. So that’s an additional income stream. But on the other hand also they learn 30 
how there clothes should be designed to be fit for circularity. So they learn about, where to we have 31 

quality issues. Do we have certain clothes that break at the same area all the time so we can fix that and 32 
that feed back in now we are talking about the design strategies. So how can we increase the quality of 33 
our clothes and when people send it back how can we valorise the value that is still in the clothes. And 34 

then if we stick to the design bit, first of all how can we make sure that we can have a second cycle of 35 
resells and then maybe a third one or a fourth one. But eventually these clothes will be degrading in 36 
quality. So eventually you will not be able to sell them again and then what can you do with them. That 37 
recycling, the ultimate recycling need to be in line with design. So do we have the recycling technologies 38 

that can actually the clothes we have today? So that’s feeding back into the design. Do we need more 39 
materials, do we actually have technologies that can recycle our clothes, what are the quality 40 
implications of these recycled yarns etc.? That is one design perspective. The second one actually feeds 41 

more into the production area. So for example here you have Nike that have what they call, the “making 42 
app”. That provides designers with information on what´s the impact of the materials that I am choosing, 43 
are there recycling technologies available for that particular material etc. And then thirdly there are, that 44 
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is just my feeling, but there is a massive trend towards valorising materials from other industries. And 45 
that is something that you probably have seen in the report. That’s orange fibre for example that take 46 

orange peels and extract the cellulose and can create new fibres from it. And then on the plastic side you 47 
have recycled PET. For example yesterday Adidas launched their new shoe “… for the ocean” which is 48 
made from ocean waste. There is a massive wave towards utilizing waste from other industries. So these 49 

are the design strategies companies are mostly following at the moment. I am not saying they are the 50 
most sophisticated strategies but again when the foundation was founded 17 years ago circular economy 51 
when you googled it you will get around 70.000 hits on google today is into the hundreds of millions or 52 

even billions. We are only in the beginning of the journey and I am sure that in the next years the more 53 
designers experiment the more we will have new and innovative ways of designing for circularity.  54 

 55 
2) Do you regard the cradle-to-cradle concept as a viable approach for fashion companies to 56 

become more sustainable? Why/why not? 57 

Absolutely, so C2C ultimately is about creating clean garments. There is definitely nothing wrong with 58 
it, on the contrary and if you look at the different standards, for example the gold or platinum standard. 59 

They are very difficult to achieve. And if you interview Albin Kälin he can tell you a lot more about 60 
this. There is a company in Switzerland that went C2C and actually when they came to measure the 61 
waste water, the water was actually cleaner than the water going into the plant. So that´s definitely a 62 

great concept. However, there is more to circularity than just C2C. There are principles of circular 63 
economy [looking for a diagram online]. So one principle if you look at the butterfly diagram there is a 64 
principle called, power of the inner cycles. So that means the closer you stick to the inner cycle the 65 
better. You have a C2C t-shirt and you wear it for half a year and then you put it on the compost. That 66 

is not valorising the material to the fullest, to the maximum. If you look on the right side of the butterfly 67 
diagram, the most inner cycle would be to share it again, the second most inner cycle would be to 68 
maintain the quality, to repair it, the third one would be to redistribute it, the fourth one would be to 69 

refurbish and then ultimately to recycle. And that could you do for much longer time. Eventually when 70 
really the quality is not good anymore and you could safely release it to the biosphere. But you have to 71 
regard that it goes through the inner cycle as long as possible an then it is cycled as long as possible and 72 

the ultimately you would really set back into the biosphere. And then of course it is really important that 73 
you have produced it in a safe way that it can go back in the biosphere and it does not contaminate the 74 
environment. So C2C is definitely a good concept but it needs to fit within the wider range of circular 75 
economy.  76 

 77 

3) What do you see as the most important challenges for fashion brands in the design process 78 
when designing clothes for the circular model? 79 

First of all, most companies are under immense cost pressure today. If we look at the material 80 
composition of your clothes today there will be some sort of blend materials. It is quite rare that you get 81 
(…) materials and then it is expensive. So you have poly cotton, you have wool acrylic, you have poly 82 

(….) you have all sorts of different materials blended together. That is definitely a big challenge because 83 
the blends make the materials cheaper and that caters on the cost pressure that comes on these 84 
companies. So that is definitely one challenge. Then there is today a massive lack of recycling 85 
technologies. There is mechanical recycling and then there is chemical recycling. Mechanical recycling 86 

hasn’t change in 250 years. It is still the same process. You rib the clothes apart and then you respin 87 
them into yarn but this yarn is of lower quality and that makes brands hesitant to use them because they 88 
don´t want that stuff to break within a couple of days. And if you look at fibre blends there are no 89 

recycling technologies available today on and industrial scale, there are available on lab scale but not 90 
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on industrial scale that any company could utilize and say, look we have polycotton blends, we can 91 
separate it and win back the cotton, win back the polyester. It does not exist. That is a massive challenge, 92 

there is a huge innovation gap that need to be overcome. The only exception where it does make business 93 
sense and you have the technology available is nylon. And there is a company called Aqua Fill, who 94 
utilize that technology. So they chemically recycle fisher nets for example or fabric scrubs and make 95 

them into new nylon. That is the only material where it actually makes quality and business sense. And 96 
is because nylon has a higher selling price then polyester.  97 

P: In your opinion would you say it is better to improve material or technology, what is the right 98 

approach?  99 

This has to be a collaborative and systemic effort. And to understand what is out there in the market, 100 
there is another thing that need to be overcome. Which is low collection rates. In Germany collection 101 
rates are quite high but if you look at the world wide collection it is super low. So there are three big 102 

hurdles, that’s is collection, that is sorting, that there is no automatic sorting available for all the materials 103 
that we have in the market place and ultimate recycling. That’s the innovation gap and that cannot be 104 
overcome in isolation, there has to work together. When analysing the collected clothes this will feed 105 

back into the design process. The disconnect what designers chose and what can be recycled needs to 106 
be overcome and that can only be a collective effort from across the industry. And there will be recycling 107 
technologies emerging in the future. For example poly cotton blend seems to be a quite popular topic to 108 

tackle for innovators and there are a lot of companies researching this and it seems like in the future we 109 
will have this. And that combination, emerging technologies and design that needs to be connected and 110 
then you can we can chose these blends for your designs but we need to face out other blends we cannot 111 
find recycling technologies for and need to substitute them with materials that fit the same purpose and 112 

than again you have the quality issue, the performance issue and the price issue that need to be fulfilled 113 
in order to substitute a material.  114 

 115 

4) Having your experience from the work with the “A new Textiles Economy”- report in mind, 116 
do you see that the different brands collaborate to achieve common solutions (e.g. 117 
economies of scale to design circular products suitable for the mass market) or is the 118 

relationship rather competitive (e.g. brands regard new sustainability strategies as a 119 
competitive advantage) 120 

Of course there is a growing consumer segment that is aware of environmental issues and these brands 121 
definitely want to use that as a competitive advantage. That’s actually a field we are working with so I 122 

can´t share any information because we are not public yet. But we are gathering (…) from across the 123 
industry that want to work together on these issues. Lets say we have h&m and zara, and Nike and 124 
Adidas, so the big, big brands that are competitors working together one these issues. And on certain 125 

issues they already are. There are initiatives like ZDC, (zero discharger chemicals), there is the better 126 
cotton initiative (the sustainable apparel coalition) so there are initiatives where these brands are actually 127 
working together and what we bring is the systemic view into the discussion because the initiatives the 128 

brands are working on at the moment are a bit like patches, so they only tackle one particular problem.  129 

 130 
5) Which of the innovative fibres, presented in the “A new Textiles Economy” report, do you 131 

believe are most likely to be used for mass production? And do you believe that some of 132 

those fibres have the power to shift the fashion industry to become more circular? 133 

So my guess but that is only a guess there is a fibre called lyocell, which is a cellulose based fibre and 134 
that will be the output of many recycling technologies, because you can´t chemically recycle cotton back 135 
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into cotton because you destroy the cellulose structure of it and that means the output of these recycling 136 
technologies will be lyocell. So that will have more market share, that is my prediction, Also lyocell has 137 

the advantage that you can keep the chemicals you need to produce it in a closed loop system so you 138 
don´t discharge them in the environment or have to treat them. And secondly what seems to emerging 139 
is spider silk, there is a company called bolt fibres and Adidas is producing one million sneakers that is 140 

made of bio (?) silk. So that is already out there and that will be growing massively, so these two are my 141 
best guesses at the moment. However, polyester is still cheap and prevalent that I don’t see it going 142 
anywhere, but there is the big big issue of microfibre shading. So in order to make polyester there needs 143 

to be a redesign to make it innovative so it does not shad microfibre and that accounts for all the plastic 144 
fibres, nylon, acrylic, polyester.  145 

 146 

6) What do you think, how will the fashion industry look like in 10 to 15 years? 147 

Hopefully it will be a lot cleaner than today because most of the industry have understood that they 148 
won´t sustain business the way they produce today. It will be more transparent, you have big companies 149 
such as primark and Nike showing their suppliers which is a major step forward and secondly there will 150 

be new technologies and new business models, especially new business models, new rental schemes. 151 
Something like where is the Netflix for clothing, where you every three days you get a new pack of 152 
clothes you send them back and forth you always have a changing wardrobe, it is always exciting. I see 153 

new innovative business models, there will be definitely new recycling technologies that will enable to 154 
keep the materials valorised for longer time, there will be much, much more collection world-wide and 155 
hopefully automated sorting, then the pressure on microfibre leakage will increase and designer will be 156 
forced to redesign their fibres in a way they don´t shed microfibres, microplastics, and I also anticipate 157 

variable (?) technologies that become part of the market. And there again you have the issue of whether 158 
it is design in a circular way that you can actually after use win back all the materials and separate them 159 
or is it designed in a blend again that makes it very difficult to retrieve all the material. That´s my picture, 160 

maybe not for the next 10-15 but 20-25 years horizon. And of course, we will see the industry work 161 
together.  162 
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Appendix 4: Interviewee 4 

 

Interviewee 4: Cradle to Cradle e.V.; Hamburg University of Technology 1 

 2 

1) Do you regard the cradle-to-cradle concept as a viable approach for fashion companies to 3 
become more sustainable? Why/why not?  4 

Yes, I do regard it as a viable approach to become more sustainable and I think that in different 5 
dimension, depending on your sustainability understanding I definitely regard the C2C criteria as 6 
important ones as they define the like positively for the users so to speak, what can be good about 7 
fashion. So, on the one hand you have material health and that is very essential in the fashion industry, 8 

for me at least, to wear clothes that are OK to wear on your skin. I mean that should be the minimum 9 
quality. You don´t even have to call this sustainability. It´s more like a minimum requirement that the 10 
pigments and the fibres you put on to your skin should be appropriate to wear on the skin. That´s the 11 

bottom line of it, first of all. And then the fashion industry is one of the highest polluter of water systems, 12 
for instance, as you might know, so changing something in the value chain of the fashion industry is 13 
totally crucial to change the whole industry. So even if you only change some few pigments, the dyes 14 

and the textile colours, just changing the chemical structure of it, not to pollute the water system 15 
anymore, would make a huge impact. And then of course it´s about label condition as well, not being 16 
toxic at by the whole fabrics or dying techniques or the leather industry, you have the whole processes 17 
that are so harmful for your health, so changing that in the value chain is important for me too.  18 

 19 

2) What do you see as the most important challenges for fashion brands, especially in the design 20 
process when designing clothes by following the C2C approach or designing for sustainability?  21 

This question is a little bit tricky for me, because I would separate between small companies and big 22 
companies, like small stat-ups like sustainable start-ups for instance and big global players. I think from 23 
my point of view I can only answer about these two. The small sustainable ones and the big conventional 24 

ones. There might be others but I don´t have a clue about them. That’s the first differentiation I would 25 
like to make. And then it´s about which stage in the design process do you mean. Because there is a long 26 
list of design stages in the fashion industry and at each step you have other complications. So, first of 27 
all there is the lack of knowledge, which material exist, like really the material database is missing. 28 

Circular fashion, the start-up from Ina Budde tries to find a solution for that with her software. So, to 29 
make a material database, where you find the fabrics and where you can order them very easily. So, 30 
finding the appropriate material and knowing how to stich them together between different material 31 

pieces, how to make the connection between those. You can either sue them in a traditional way. Then 32 
the threat is crucial to be C2C too. But there are other techniques of how to combine two pieces of textile 33 
together. And those new techniques are not very known either. Then there are ways how you can use 34 

mono-materials and not different textiles, how to keep it a mono-material at the end, with different 35 
procedures. But this knowledge is not very spread as well. So, you know, like every step of the material 36 
selection is already a challenge. Then the procurement itself is a challenge as well. Because there are 37 
only a few suppliers and it’s not so easy to find out who is the supplier for a specific thing, let´s say you 38 

want to make a t-shirt and you need a button: where to find a C2C button.  39 

 40 
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P: Where do you see the difference between the C2C concept and let´s say usual sustainability 41 
concepts? Like for example reducing the emissions or reducing harmful chemicals?  42 

Haha, Í m a sustainability scientist – okay, only for the fashion industry; okay, I differentiate the 43 
sustainability strategies like Joseph Huber. So, I see C2C as a part of the consistency strategy. The 44 
consistency strategy deals with keeping materials, keeping textiles in loops. Biomimicry is doing nearly 45 

the same thing. Or performance economy is thinking about how to keep materials in the loop and 46 
substituting the use of resources by having other forms like selling services for instance. So, for me, like 47 
C2C there are other consistency concepts that I find interesting. That´s the first category. And there are 48 

also between them are many differences like I said: performance economy has another focus than 49 
biomimicry and biomimicry has another focus than C2C and so on. And industrial ecology would be 50 
named there as well and so on and so forth – long list. Then the next sustainability strategy is efficiency. 51 
There that´s more spread you could say because there you have the concept of life cycle assessment or 52 

the concepts of factor X design, where you reduce the amount of created harm, so to speak. Efficiency 53 
is for me always more quantitative, so more about the amount of water that you use. It´s not about the 54 
quality of toxicity that you add to the water, for instance. So that´s a little bit the thing. But there are. 55 

Just the way how to communicate the strategy is about the amount of something that you use for 56 
something. The amount of waste that you have but not the quality of waste. And then you have the 57 
sufficiency strategy and that´s one where you don´t talk so much about in the fashion industry or in 58 

general in the economy. It´s where you question what you really need. There is like a concept like 59 
edgrowth, would be in this category or transition town or many more. And for me in the fashion industry 60 
this is possible too, to think about how much cloths do you really need to be happy, for instance, how 61 
many t-shirts do you need to be happy and do you really have to own this material or can you share your 62 

cloths as well. Is there also the possibility to make it yourself, like having this subsistence (Wirtschaft, 63 
do you know what I mean). So, there are also business models of subsistence in the fashion industry like 64 
the Wuppertal Institut pointed out. Like, for instance, if you have a knitting shop and you sell wool and 65 

you teach the people with magazines or workshops how to knit their own cloths, so that they are enabled 66 
to make their own cloths. That´s for me also part of it. Or how to repair stuff yourself, that would be in 67 
this category. Thinking about what do you need to be happy, how much growth do we need, are there 68 

substitutions for globalisation or could I produce it myself sometimes. Long answer, sorry.  69 

 70 
3) Regarding newly developed C2C design techniques by different companies, do you see that the 71 

different brands collaborate to achieve common solutions (e.g. economies of scale to design 72 

circular products suitable for the mass market) or is the relationship rather competitive (e.g. 73 
brands regard new sustainability strategies as a competitive advantage)? 74 

Good question, again hard to answer for all companies. I would differentiate between the small 75 

sustainable ones and the big ones. So, I would say for the small ones, there I see a lot of collaboration, 76 
also with bigger players. For instance, we had the “open-source circular economy days” in 2016, where 77 
we had six teams working with design thinking on challenges in the textile industry. And it was an open 78 

source conference, so it was all about sharing these ideas. They were working on three challenges from 79 
real stakeholders. One was a big Swedish brand, Filippa K, another was Circle Economy, a NGO from 80 
the Netherlands and the last one was Fashion Haute-couture, they are all about 3D printing patterns. 81 
And they were really fashion pioneers from all over Germany, a lot of young labels and they spend their 82 

free time on a weekend, very concentrated for one or two days, depending on which setting they chose. 83 
So, we had all the sustainability labels there, we had initiatives like the Kleiderei and others all 84 
exchanging for free. Also, some chemists from EPEA. That was very nice and they know each other 85 

and they have in Berlin, for instance, frequently meeting in the circular economy lab, Circle Lab. They 86 
have a textile meeting, “Textilstammtisch”. Then there are initiatives like the one from my NGO like 87 
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the Cradle to Cradle EV. There is something where textile designers get together and exchange on a 88 
private level you could say. It´s like an association of textile, how we call it “das Textilbündniss”. On a 89 

global scale you could say that the “fashion positive initiative” from the C2C PII, the products 90 
innovation institute, is one of the best initiatives, or at least one of the ones who are actually working 91 
because firms pay a fee to be part of it and they really exchange and there are big players in the initiative. 92 

So, there you have something on the global level, you could say. But there Í m not so sure about the 93 
depth of the collaboration. And that’s very hard for me to judge as an outsider. Perhaps someone else 94 
should say something to this. I just hear rumours from start-up that say that they stay transparent and let 95 

each other in but they wouldn’t help. Or the other way around; I know start-ups that have important 96 
players in the supply chain and say: ok, let´s be honest, I cannot tell them which factory is able to 97 
manufacture this, because they will make an offer to my manufacturer and then H&M is taking over the 98 
whole factory and they will not produce for my small label anymore. And there you have to be realistic 99 

-  I am a big fan of cooperation but on the one hand you have to be optimistic as well as a start-up that 100 
has something special, you cannot exchange on everything. It´s an interesting question to ask; where is 101 
open source or where is not open source knowledge transfer important and in which areas is a little bit 102 

of disclosure, unfortunately, necessary. On the other hand, you need more creativity. There is no problem 103 
of applying for funds with different players and you make non-disclosure agreements between each 104 
other and then you´re good to go. But setting up strategies like that are not so easy to set up and there 105 

are not so many players experienced with it on a global scale.  106 

 107 
4) What is the biggest obstacles for companies that would like to get C2C certified (costs, the 108 

process, administration, the commitment to continuously become a “better” company)?  109 

The fee was about being part of the network, about being part of fashion positive. Ah no, Í m mixing It 110 
up. Fashion plus is another big initiative in the circular economy community. They´re from Amsterdam 111 
and the ones from C2CPII they have a fashion network and then there is one called fashion positive. 112 

There are two, so don´t be confuse, you will find them online. 113 

Ok, coming to your question, now switching to the certification; for small labels I would say for small 114 
labels it is definitely the cost. Because in the fashion industry there are other labels that are well known 115 

and have a signal link to the end users. C2C is not well known yet and doesn´t have a link to the end 116 
user yet. People don´t know what it is about, still. Only in the building industry you have some 117 
advantages from the label so far. So, in the fashion industry, the cost for a star-up doesn´t pay off. They 118 
prefer Fair Trade and GODS. Mela Wear is a good example from that. They´re from Lüneburg as well, 119 

like me and they are GODS certified and they are Fair Trade certified. So, they are both, fair and organic 120 
and they want to be C2C but they haven´t yet found funding to finance it. They even applied for EU 121 
Grants but it wasn´t granted. That´s the thing for the start-ups. But they can already do C2C inspired. 122 

There are many C2C inspired fashion companies, it´s very interesting. More than in other fields, because 123 
the benefit for the end user, like having health products is so obvious. And for the big companies I think, 124 
the obstacles are…actually Í m not so sure. I think it´s about internal argumentation as well, like: why 125 

would we need that? And if you use it to really boost your legal compliance, for instance, then it´s very 126 
hard to facilitate the process of the certification in a way that you are very innovative.  127 

 128 

 P: Ok, and there is also a big difference the between the, for example, basic certification and 129 

the gold certification. So, companies are rather just silver or bronze certified that gold, right? 130 
Because that’s usually really hard to achieve and there is a big difference.  131 
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That is what I tried to say, implicitly, that the change management or how to set-up such a project, such 132 
an innovation project within a company is very hard. Often in our research we found that too. Often the 133 

companies take an existing product and they want to make it C2C. You have a t-shirt and you want to 134 
have it C2C afterwards. That’s possible but then you need other suppliers and then you have other 135 
hindrances like you have to wait for the contract of the yes is over and then you need a new contractor 136 

and he will supply you with new C2C certified dyes. Once you want to step up in the milestone plan, 137 
you really need another way of managing these projects. You need the ok internally to really think about 138 
other processes, other machines or even other business model how to sell your cloth. Think about Mud 139 

Jeans. They are offering a product service system which is essential to make a system change because 140 
we really need some business models to keep the materials in the loop. Not only selling them normally 141 
but really having some system to keeping them in the loops. Doing something like this need a change in 142 
the internal management and I think that´s lacking. 143 

S: So, you see that the C2C is also not so popular yet? Like people are trying to get the 144 
company there, but they don´t really have good arguments for why they should do it?  145 

Yes, at least they have to come up with it. That´s another point. Explaining what C2C is in the textile 146 

industry is very easy actually, but there are very wrong examples how to do it. I want to point at two 147 
examples, maybe three. The first one is Trigema, they made this awful mistake with communicating 148 
compostable t-shirts. Nobody wants compostable t-shirts. The photos look awful. The people when I 149 

was explaining that, earlier when I had to explain it a lot with the pictures about how it degrades. And 150 
the people were like: Oh, so I can´t wash it in the washing machine? Nono, it´s industrial compostable, 151 
it’s not on your skin decomposing, it´s not on your skin decomposing, it only decomposes in right 152 
industrial conditions. But people don’t get that. That’s not the right way of telling them, the unique 153 

selling proposition you could have for clothing. It’s too abstract, it’s not a benefit for the consumer. But 154 
if you would say, that´s the first black t-shirt that also sensitive people can wear and you won’t get 155 
allergies from it, that is so much better but nobody is selling that. So that´s one thing. They also shifted 156 

in the communication but yeah that was one of the mistakes I observed and the other one is from Jules 157 
Clarice, they make towels. It´s not exactly what you think of as fashion industry but it is textile industry. 158 
They made towels and they had a completely different marketing strategy because they were selling 159 

them at Aldi Benelux. So, in all the Benelux countries you would get a three-pack of C2C towels for 160 
about 10€. They only said that they´re good quality but they didn´t had to communicate C2C to the end 161 
users because they were at Aldi buying towels, you know, they wouldn’t care what the certificate says 162 
or not. But Aldi itself was convinced, because they could say like: our towels are high quality, because 163 

our towels are C2C, that’s the highest quality you can find in textile. That´s on the business to business 164 
level a good argument then.  165 

 166 

5) What do you think, how will the fashion industry look like in 10 to 15 years?  167 

I think that there will be more questions about how this industry works and what effects they cause. And 168 
I still believe that there will be short cycles of cloth, like psychological obsolescence with short fashion 169 

cycles. But I hope that they will be managed cleverer, or at least that they will be designed for having 170 
an after-use in mind. And I would hope, I would really hope that some intelligent players will change 171 
the value chain in a sense that there are some players that could really influence the whole global value 172 
chain. So, I hope that they will be identified and once they change the ingredients of their pigments or 173 

doing those changes will cause an effect on the whole value chain afterwards. I am very optimistic 174 
because I really hope that they will have a positive effect.   175 
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Appendix 5: Interviewee 5 

 

Interviewee 5a & 5b: Stockholm Resilience Centre 1 

 2 

1) What are the current trends regarding circular design strategies in the fashion industry?   3 

C: The current trends in design? -Yes, also in connection with circular economy, what is happening 4 
there at the moment, a little status update. - Well I haven’t focused on this but the fashion industry is 5 
getting more and more aware that the whole circular thinking has to start by design. I think they are well 6 
aware of that and how to design cloth in order for it to be prolong the usage for example better quality 7 

whatever, but on the same hand we also know that it´s currently easier to recycle fibres that are not 8 
mixed but the fashion industry is not really interested in having not-mixed fibres. Which is also not in 9 
line with the C2C, which also wants to keep different materials separate in order for it to be easier to 10 

recycle. That´s my experience so far. 11 

T: And I feel that at least the big companies are investing a lot of money to all kind of initiatives, like 12 
on research on how could we separate different fibres and create new material. 13 

C: which in a way is: how can we continue business as usual with better technology. That´s our short 14 
answer to this. It has some primary focus on the design parts. So far, we been focusing on the materials 15 
rather than the actual design processes. 16 

T: And it is also that we are now gone one third of our project and we are now just getting to the phase 17 

to actually start looking at different circularity levels but we are not really there yet. So, so far, we just 18 
been kind of looking how can we link conceptually, planetary boundaries with circular economy.  19 

 20 

S: And do you see that the companies are already investing in new technologies, as you said 21 
that they´re working together with research institutes or trying it on their own, how do they 22 
invest? 23 

C: I think it´s both. I think there is more brands who don´t do anything or who are not investing. And 24 
the ones that do invest, it’s also a big scale of how you would define investments. Like Houdini for 25 
example, they´re really invested in working towards decreasing their environmental impact, also 26 
compared to how big Houdini is, they spend a lot of time and effort on that. H&M is getting a lot of 27 

credit, I don’t see…  28 

T: I don’t have any numbers but my feeling is that they are investing a lot of money but there is nothing 29 
happening yet. But they´re involved in several sorts of sustainability initiatives.  30 

C: Of course, we are mostly focused on H&M at the moment and it is a big company and they do have 31 
the funding, so if they see something interesting they will definitely buy a share of that and see if it is 32 
going to work. Like they did with Warnagen? Or the Celpy company here in Sweden or they do have 33 

some kind of funding for research in Singapore in a laboratory to extract the cotton fibre which is not 34 
yet possible on a big scale yet. When they see an interesting thing, they try to invest in that.  35 

 36 
S: But do you think that they mostly invest because they can afford it and maybe don´t want to 37 

fall behind other companies once it will really start or are you convinced that they really want 38 
to go this way in the future? 39 
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C: I think they can see a risk, a risk for their business, because there will be resource scarcity, we can’t 40 
grow as much cotton as much as they might want to. So, it is a big risk and also the environmentally 41 

impacts such as the climate change are going to be a risk for businesses, so I think it’s mostly from that 42 
perspective. It´s not like a saving the planet activity. 43 

T: No, I think they want to be leaders and also consumers are becoming more demanding. So probably 44 

business as usual is going to be bad business and they are seeing this already.  45 

 46 

2) Do you regard the cradle-to-cradle concept as a viable approach for fashion companies to 47 

become more sustainable? Why/why not?  48 

C. From our perspective or from their perspective? – Both, if that´s possible. - 49 

C: As Tiina said; of course, they know that they need, for various reasons, both from environmentally 50 
reasons, from brand perspective and from customers demanding more sustainability, yes. But then, how 51 

we define sustainability might vary because there is not a clear definition on what sustainability is. And 52 
also, I don´t know if you read the pulse report? -Yes, we read it and know it. – So, it´s only one third 53 
that actually have a sustainability policy. So, there is not that many fashion brands that actually do 54 

something. And out of that one third that has a sustainability policy, not all of them have a clear 55 
definition or have spent much time, work or money on that policies. So, I think that the share of brands 56 
who are actually trying, like Houdini or H&M or the Kering Group and its brands is a small part of the 57 

whole fashion industry. Which is further complicated by their value chains being so big and complicated 58 
that they can´t really control their own value chain.  59 

 60 

S: So, do you maybe see as well for smaller companies that they can´t really control their value 61 

chain and therefore kind of limited in their actions anyways?  62 

T: Yeah, our colleagues were working together with Houdini this Swedish sports cloths company and 63 
they already being a small one, they had very big difficulties what is there in their supply chain. So, I 64 

can just imagine that for bigger companies it is just more complicated.   65 

 66 

3) What do you see as the most important challenges for fashion brands in the design process 67 

when designing clothes by following the C2C approach?  68 

C: I think it´s…oh that´s complicated. In the end it has to do with fashion. You´re not going to make 69 
brown linen cloths just because it’s the most sustainable thing. In the end it has to do with fashion and 70 
it has been tried before to make cloths more long-lasting or sustainable or being able to change the 71 

cloths. That was even tried in the 1920s in Italy where design has tried to slow down the current fast 72 
fashion back then. It wasn´t really fast fashion but the fashion changed by having pockets that you could 73 
move and shift. So, it has been tried and it´s not easy because fashion is fashion and it’s in his whole 74 

essence that it keeps changing. I don´t really see how it can be done. Of course, it has to be done on the 75 
design level but from a designer´s perspective it´s very complicated.  76 

T: Yes, at least from the biophysical point of view then it would be really that you wouldn´t mix 77 

materials so much unless there is a method that can separate them. But then you would start keeping the 78 
natural materials and those synthetic ones separate or at least that you have a design that it easy to split 79 
them, for example if you have a pocket that is made out of polyester and otherwise wool around.  80 
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C: I have the feeling that the fashion industry is hoping for some kind of magic technology that will 81 
reveal. Quite fast also because of the pressure, but that´s not happening at the moment. 82 

T: Maybe another thing is to think about which fibres to use. That would be the most sustainable ones 83 
and where those should be sourced from.  84 

C: Cotton is not per se good or bad. It has to do where it is sourced from and how it is grown or cultivated 85 

or if it was irrigated or not or if it was in an arid area or not and how it was shipped and how it was dyed. 86 
So, there are so many steps in the value chain that is also going to be on multiple levels when it comes 87 
to geography or chemicals used. Because there is big focus now on organic cotton, which hardly doesn´t 88 

exist and no one really buys cotton that is a key thing I think. Because you buy clothes or you buy 89 
fashion.  90 

 91 
4) Which kind of fibres, do you believe are most likely to be used for mass production? And do 92 

you believe that some of those fibres have the power to shift the fashion industry to become 93 
more circular?  94 

C: That is going to take away shares from cotton or polyester or synthetic fibres?  95 

S: Exactly, and fibres that can be used for circular models. 96 

C: I think there are fabrics that can be used but it´s unlikely because cotton is so subsidised and it´s a 97 
big industry, it´s a really really big and important global industry so it´s hard to take shares from cotton. 98 

And polyester is so far so cheap. And also, because it´s made from what we consider a by-product, even 99 
if there were more sustainable choices, I think it´s unlikely that it will outgrow cotton or synthetic fibres.   100 

T: I feel like I don´t have the expertise to say anything at the moment.  101 

C: there is also the problem with the big scale of fashion and the fast fashion changing and increasing 102 

and it´s going to continue to increase and even if we switch to bamboo, bamboo can be considered to be 103 
more sustainable but it´s also water demanding and it´s a monoculture. So, there is basically no fibre 104 
that is sustainable from all perspectives. And in the end, it also has to do with how much we consume 105 

and the speed of fast fashion. 106 

T: yes, so far, we have looked at cotton synthetic fibres or polyester and the problems are completely 107 
different. Cotton is worse from the water point of view and land use and chemicals and fertilizer use. 108 

Whereas synthetic fibres have this microplastic problem and they are using fossil energy so you have 109 
trade-offs at the end; which one do you chose? 110 

 111 
P: And what about a fibre that could be recycled without quality loss? Because I think that´s 112 

one of that main problems at the moment; that if you recycle cotton then you have a quality loss. 113 
So, do you think it´s going more in that direction, to try to research for fibres already existing 114 
and maybe improve them? 115 

T: Yes, I am aware of one initiative that does exactly that. Where the use cotton and create a sort of new 116 
fibre that is a little bit like viscose style.  117 

C: But then you also have, what we just talked about, is a leaker system. So, it´s not only the degraded 118 

fibre but you have so many losses in the production line. You have a loss in fibre when you make the 119 
yarn and you have a loss in fabric when you cut the clothes. So, you have losses in all stages in the value 120 
chain. So even if we have a fibre that we keep recycling we are going to have losses to up to 50% 121 
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throughout the value chain. So, it´s not going to solve the problem with creating one t-shirt and just 122 
keeping that t-shirt in a loop in a way because the next time you can only make half a t-shirt.  123 

T: If you actually then think that the whole demand for clothes is growing a lot. So, we might end up 124 
having the same situation as we have now. 125 

C: Yes, in 30 years or so we might need as much new fibres as we need today, even if we keep recycling 126 

them at the best we can.  127 

 128 

5) From your experience, do you see that the different brands collaborate to achieve common 129 

solutions (e.g. economies of scale to design circular products suitable for the mass market) 130 
or is the relationship rather competitive (e.g. brands regard new design strategies or 131 
technologies as a competitive advantage)? Maybe also with your experience with H&M in 132 
mind. 133 

T: I think it´s a very nice question but I haven´t been thinking about it yet. 134 

C: I think it´s a two-sided coin because in a way they all claim to provide open source methodologies 135 
like the Kering Group with their P&L framework that they publish. And H&M is promoting that even 136 

our work is going to be an open source available in HIGGS. But you have to pay to be able to access 137 
HIGGS so I don´t know how they aim. It´s a trend that sustainability should be open source but Í m not 138 
sure. 139 

T: But at the same time, they are investing their money to sort of research that has patents.  140 

C: It´s not what we are looking at. 141 

 142 
6) What do you think, how will the fashion industry look like in 10 to 15 years?  143 

C: Oh, I can answer that question in four years (when I´m done with my PhD). I wish that the whole 144 
sustainable, global, textile, fashion system is my PhD.  145 

T: When you do your PhD research you can interview Celinda again. 146 

C: Í m not that optimistic in a 10-year turn. You probably read the EMA´s “A new textile´s economy” 147 
report – Yes, sure – proposing everything from drones to 3D printed clothes to I don´t know. But I don´t 148 
really see that because it is a big global system and they estimate that 1 out of 6 is employed in the 149 

fashion industry globally. So, it´s a very big industry and how do you transform such a big and complex 150 
system in ten years? 151 

T: Yes, and I think that is one of our research questions, to look at where the leverage points are to 152 
change the system and do these retail companies, do they have leverage through the whole supply chain 153 

which they don´t own?  154 

C: We are just getting started on that.  155 
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Appendix 6: Interviewee 6 

 

Interviewee 6: EPEA Switzerland GmbH 1 

 2 

1) What are the current trends regarding circular design strategies in the fashion industry?  3 

It´s pretty basic, its basic not existent. There are some companies making a lot of noise that there are 4 

going to go for that approach but it is not really easy. I think there are two companies who are really 5 
outstanding. One is C&A. I think they are really doing something. They showed with the T-shirt what 6 
they have done with the certification. This was not our project but I think it is worth mentioning. And I 7 
think the outstanding project will be Wolford because it covers the luxury segment. And we achieved to 8 

implement there all the chemicals, the dyes and materials at C2C level. Which is incredible. The 9 
difficulty was, can we achieve a luxurious handle and aesthetics. And as is looks like, we have achieved 10 
this so this will be a break through. Because than I think the consumer will be aware that all this 11 

environmental stuff can as well look luxurious. And then, I think another project we are running, is 12 
CALIDA. They will be launching the products in May. It is just one T-shirt, presently, but they are 13 
trying to expand an entire product line. I think that´s important, they have their own retail shops around. 14 

And then of course the one which is the first one. Is Trigema as well our project, we started that in 2004. 15 
So that is basically 13 years old. So, the story is quite old. And Trigema as now about 14 items on the 16 
website and they are constantly selling. I think these are the companies that should be mentioned. And 17 
all the other making a big noise like H&M they are talking a lot. Excuse me if I name it but it is really 18 

the case. They are even so incredible ignorant that they take our terminology. So, they are misusing 19 
knowledge. They are misusing terms. Because they brought out a closed loop collection. They try to 20 
grab all these stories. Now they are even linked with the C2C product innovation institute. They don´t 21 

have anything going on on certification but they are some kind member of the fashion positive plus. 22 
Where they had to submit some money and basically, they are now in this community but basically they 23 
are not doing anything. I think you should be really careful who is getting the credit. And not the one 24 

who are making a big noise.  25 

 26 

2) Do you regard the cradle-to-cradle concept as a viable approach for fashion companies to 27 
become more sustainable?  28 

Yes, as you know I am the original I did the first C2C product in textiles 1993, so it is one generation 29 
away 25 years. I think that’s worthwhile mentioning. I think it’s, for me it is the only way for a solution. 30 
There are a lot of different strategies out there. If you look at the Detox Campaign from Greenpeace, if 31 

you look at fair trade, if you look at all the eco-labels from retailers, Marc&Spencer, Coop, Migros. You 32 
know they are just hiding the elementary stuff. It is not really transparent and I think C2C is the one to 33 
do it because you need to close the loop. And coming back to the Wolford project again. Wolford will 34 

close the loop for two cycles. One for biological cycle and for technical cycle and I think they will be 35 
the first company doing this and showing (?) two different cycles. This was quite important, we had a 36 
consumer investigation of over 100.000 consumers from Wolford. For me the most important outcome 37 
of that was that the question to the consumers “would you be prepared to return your underwear once 38 

you don´t need it anymore” and the answer was yes but under a condition. Because it is an emotional 39 
product. And the condition was, you need to show what you are going to do with it. So a clear message. 40 
I think if we are looking 25 years back, today the consumer is much more educated what it is all about. 41 

They are asking questions, not primarily always the right question but they are asking questions and 42 
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they are really looking for transparency. And I think a big challenge is which company can really provide 43 
transparency to fulfil the needs of the consumer. But the consumer can choose what kind of values does 44 

correspond to my values to my personal values. To make the decision to buy it or not to buy it. And I 45 
think that´s a big step Wolford will be going to take. And I think in a couple of months it is in the market.  46 

 47 

 48 

 49 

3) What are the most important challenges for brands when designing clothes for C2C?  50 

The most important thing is, you need the fabrics. And you need them at Gold level for the C2C 51 
certification because if you don´t have gold level, so what. It´s toxic. Then you need to develop all the 52 
little accessories like buttons, like sewing threads, like zippers and all that kind of stuff. That is a lot of 53 
work and nobody really wants to take that workload on. Except a few companies which have done that. 54 

We have huge project with Laufenmühle. Which is a fabric manufacturer for workwear. They are 55 
providing a toolbox to the fashion industry as well. I think that´s a big challenge to get access to 56 
materials. And from the industry, to provide to the fashion community, small designer, large companies, 57 

a variation of options of materials and accessories so that they can start really going forward. A big 58 
problem as well is looking into production of the fashion. In the sense of C2C. So there will be no 59 
contamination. We were once looking into a company that were doing fashion products for children. 60 

We looked at this very carefully and we saw that the manufacturer who planned to do this was producing 61 
raincoats for fisherman. PVC, no go. And the contamination of PVC with children wear- nightmare. 62 
This is what I mean. You really have to audit, so really have to make site visits. You have to see that all 63 
the elements that are integrated, that the production is clean and then you have to look into the marketing 64 

story. What kind of message do they make? We have a lot of requests from all kind of companies. They 65 
hardly understand the clue. They just want to pick materials, it is pretty easy because they are there. For 66 
example, we have developed a biodegradable elastomer. Because this is crucial in fashion, it is about 67 

function and you need stretch. The consumer wants it, so we have developed a biodegradable elastomer. 68 
This took 15 years, starting in 2002. And then you show it do designers and they are, oh what is it, oh it 69 
is here, ok I take it. There is no respect, they use it and as well they use it wrong. Because they are 70 

making so stupid combinations, which are not safe for a cycle. So, I think that needs to be one of the big 71 
hurdles, how can we get that message over that the choice of materials they are going to make, that this 72 
is where the accurate item of a biological cycle …? And the product they are going to launch is really 73 
appropriate, C2C certified. And not just some, I call it eco junk. Like junk food. And that the message 74 

they create is really the truth what this product can really deliver. And then they have to show a take 75 
back system. This is a big hurdle. And then you have to show some solutions for bringing the materials 76 
back into the cycle. We are working for 25 years on this, so it’s not so easy but now we have substantial 77 

solutions available. We are a little bit, we are not so open to welcome everyone because we want the 78 
ones who really want to make it and want to be honest in the market and want to really work on it and 79 
bring in some substantial work to the project. Take it and grab it and go into the market that is not the 80 

way I would like to have it.  81 

 82 

4) What are the biggest obstacles for companies that would like to get C2C certified?  83 

We are doing it for 25 years and we are doing it without a compromise. If you compromise you will 84 

never get to food. So, if you don´t reach gold, forget about it. I can tell you one example I think which 85 
shows the dilemma. In 1992 we had a solution for cellulose dyes. Which were only wet dyes. Wet dyes 86 
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are very special. Only 2% of the textile industry globally has the machinery to make the dyeing. And 87 
you need to have very specific trained workforce to be able to process this. So, I would say it basically 88 

comes down to 1% of the textile industry. All the other 99% are using reactive dyes for cellulosic fibres. 89 
And we had no solution because no one else in all these eco-labels is really looking in a cycle. And if 90 
you take reactive dyes they have a chemical anchor. I you close it into a cycle, into a biological cycle it 91 

is no good. So, we had no solution. And now are you going to make a compromise or not? And we said 92 
no, we are not going to make a compromise. We are going to ask a chemical company to develop reactive 93 
dyes which are ok. It took 20 years. 20 years of substantial developments. Now we have 2 companies 94 

where we have a positive list, which is even published with the material health certificate. We have done 95 
these projects. And we made it available for the textile industry so now it is published. If we would have 96 
made a compromise before we would have never get it. That is the point. And this is why we have not 97 
been able to proceed because if only 1% of the industry can use these materials, so what. But now since 98 

1,5 years or 2 years this is available. So now all the cellulose fabric manufacturers can use these dyes. 99 
So, you have to build options. The other example is the stretch element with the biodegradable 100 
elastomer. We started the project in 2002. I started it and they said, you are crazy no one need this. If 101 

you look at GOT certification they tell you organic cotton, but it is ok if only 90% is in there. Other 102 
fibres are unimportant. This is a joke. So, this is what we were doing. Now we have the options and as 103 
well there is a material health certificate. It is from Azarkarsai (?) a company from Germany, they are 104 

producing this in Germany. And it is now an offering to the market place. And it works. So, this is the 105 
other element, it works in processes, it works in the industry and it wears well. That means that the 106 
technological performance is ok. That the other aspect. So, you have to develop elements that are 107 
performing like industry needs it. Otherwise you can forget it. These are elements which I think are 108 

crucial. So now we have available the chemistry, the dyes and the fibres basically for all the material 109 
which are used in the textile industry. That’s the basics but it took 20 years. Now we have to integrate 110 
it into the supply chain. And now this is the question who are the good ones, and who are the bad ones. 111 

Who are just claiming it and who are really doing it. Which ones are not making just a marketing story 112 
out of it. That is the elementary textile industry. Then you are going to the accessory industry. That is 113 
the same nightmare. Because they have to dye it, they have to use the chemicals, these are very small 114 

production lots. So you can imagine how many grams of (?) you have in a t-shirt. So how can you motive 115 
these manufacturers to move in this direction? Not easy. This is making these materials available and 116 
then going into fashion. I am going to repeat myself again but these are basically the elements. And you 117 
really have to be careful. If you look into the fashion industry they are all using cotton-polyester sewing 118 

yarns – no go.  119 

 120 

5) What are your thoughts about the limitations of the concept? Regarding virgin resources and 121 

renewable energy?  122 

I think how you explained the concept and the criticism is that the people how are talking about this, 123 
don´t understand the concept. If you look into renewable energy, we started the certification scheme, in 124 

2006. And we included renewable energy. All the LCA people, all the footprint people they said you 125 
are crazy no one talks about renewable energies no one need that. We need CO2, that´s the problem. 126 
Now, today, 10 years later renewable energy is mainstream, it is even integrated into politics. I think the 127 
question is setting the right goals and doing the right things right. And it is not minimizing, reducing, 128 

avoiding and having guilt, like we have been educated in the linear way of thinking. It is thinking in 129 
cycles. We need renewable energy, we have enough energy available from the sun, it is just the 130 
technology which is not developed at this point. But it is going in this direction. And if you look into 131 

material cycles. I think no one of all this people criticising has  132 
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ever really thought on a closed loop. They only talk about recycling. As well the EMAF which is backed 133 
up by McKinsey. I think that has to be made clear. Because it is an NGO, we are not NGOs. Specifically, 134 

because of this. We want to have full transparency, and the most difficult thing these people are doing 135 
within the circular economy is that they are trying to optimize one element out of the cycle. They are 136 
not going to challenge the entire cycle. So you have to start from the design. You have to start where 137 

the raw materials are coming and if you can keep everything in a cycle and you don´t lose the quality, 138 
that is the scoop. You should not lose the quality of the raw materials. If you achieve this, then I think 139 
the arguments are gone. We question is and this is what we are always saying, we always have basically 140 

two problems. One is we are running out of resources, the second problem is, we are losing quality 141 
because of recycling and recycling is downcycling. And C2C asks the industry to: remake the way we 142 
make things. So we have to change the way we make things. And we have to develop materials which 143 
can be kept in multiple cycles and maintain the quality. And you can only do this, if you do innovations. 144 

An example, you know since when polyamide and polyester is available? – Before the second world 145 
war. And these materials have not been developed or designed to be kept in a loop. You have to talk 146 
about what need to be developed. Not what is existing today. I think this is the big element what we are 147 

doing with C2C. But we have now a backpack of 25 years. We have biodegradable elastomer, 15 years 148 
of development. We have now biodegradable polymer. 60% of the entire textiles, being produced 149 
globally are a cotton polyester blend – no go in C2C. It is dilemma. What can you do? You can criticise 150 

it or you can do something. We have now a solution with Lauffenmühle. It is a biodegradable polymer, 151 
called Infinito. We achieved the same properties of workwear, which is much higher in the demand than 152 
the properties of fashion the same as a normal cotton-polyester blend. That is innovation. We are 153 
changing the market. But the competition out there is not admiring it. They are fighting it. It is 154 

competition. There are not only good guys out there.  155 

 156 

6) Does any of these fibres have the potential to be used for the mass market?  157 

 We started a project in 2011, now we have 70 companies involved and it is growing. It is possible. It is 158 
no question. But the problem is you have to first innovate it. If you don’t have it, what can you do? It is 159 
still a niche market, that is clear. But is it designed from the raw materials that it can be for the mass 160 

market. That is pretty easy. And pricewise it is competitive. And if you look at most of the projects, I 161 
would say companies don’t need to increase prices. They are able to produce it cheaper. Even though 162 
they probably have to buy some parts of raw materials at a higher price. But if you look how the business 163 
system is developed today. Because they have no clue about supply chains. They have no clue what kind 164 

of chemicals are in their supply chain. With C2C you can get the transparency. So companies today have 165 
to have so many control and inspection points. It makes the whole process ineffective. If you have full 166 
transparency what is really in there you can reduce the inspection checks dramatically. You can even 167 

change the processes and eliminate some processes. Where you can save costs. So there are a lot of cost 168 
benefits that are feasible with C2C. And as well the innovation costs are not costing more than any other 169 
innovation project. You have to bring in the concept, you have to bring in the way of thinking of C2C 170 

and you have to bring in the holistic approach. If you are not looking at the holistic approach you are 171 
only producing eco junk.  172 

 173 

7) From your experience do you see that the different brands are collaborating or is it rather a 174 

competitive relationship, seeing C2C as a competitive advantage?  175 

I think many companies that are claiming it are doing it on a marketing point of view. But there are 176 
some lighthouses which show how it should be done. And I think the biggest one in this regard is 177 
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Wolford. We had a consortium of 50 companies in the area of 20 square km and they basically 178 
represented the supply chain. And this exactly build the transparency. If you look at a bra, it consists of 179 

up to 40 elements and every company is using their raw material supplier, their chemical supplier, their 180 
dye supplier, they are mixing something together and at the end you build the bra. So it is a chemical 181 
cocktail. And with Wolford we defined totally new the chemistry, the dyes and the materials and we 182 

shared that knowledge with the consortium. So what you will receive are bra and (?) product with a 183 
quality that has never been seen. And you need this kind of consortiums to do this. Our role was that we 184 
are acting as a knowledge trustee and an innovations trustee as EPEA Switzerland. The condition was 185 

that the consortium did not want to have a chemical company in there. Because we wanted to have free 186 
choice of the right chemistry, we did not want to have a material company in there and we did not want 187 
to have a dying or chemical company in there. And we were not in the consortium, we were outside. 188 
But we were coaching the consortium. We had 6 consortium meeting in the 3 or 4 years of the project. 189 

And we had 76 or 80 meeting with the individual companies. I think this is how you have to do it. And 190 
at the end the consistent quality at gold level is what you need to achieve.  191 

 192 

8) Talking about innovation, many companies you are working with demand a non-disclosure 193 
agreement for knowledge protection, what can you say about that?  194 

Yes, this is true but you have to understand that there is process going on and we started this 25 years 195 

ago. No one has been talking about open source. So this is fairly new. And all the people talking about 196 
open source, have no idea how business are really working. How are you going to make innovations 197 
within a company and make innovations if they have to make it open source, difficult. And we see us 198 
on our position as an intermediate step. Because when I talked about the Wolford project that the 199 

consumer is asking for full transparency I would say in 10-15 years from now this will be normal. So 200 
the intermediate step is, how can you make the companies move? It is only on a non-disclosure. And 201 
this is why we are GmbH´s. We are not a Non-profit, we are not an association. They can grab us by 202 

legislation, they can take us to court if we make a mistake. That is why they are doing it. It is a business 203 
model but in 10-15 years it will not be needed anymore, because the world is changing. And there is one 204 
thing to criticise every model but to do it is something else. And if you look what is happening now with 205 

this new economy companies how they are behaving if you look at Facebook or Google. Is this what 206 
the consumer really wants? This is not open source at all. But that is what I mean. It is a transition period 207 
were we are going through. I think if the people who have been criticising it have been talking to us it 208 
would have helped. The most criticism we have is from the people of LCA because they see that their 209 

whole concept is falling apart. What are they doing? They have a line, linear thinking and at the end it 210 
is a garbage bin. Now they see, circular is coming up, that is the new topic. So they take a line and they 211 
make a circle out of it. But the garbage bin is still there. I think it is important to see that it is a 212 

development. And no one of these people, I mean it is fine that they criticise but what we have achieved 213 
today is that we have a certification scheme which is global. We have a certification scheme from a 214 
certification body which is non-profit. We have a certification scheme which is properly the most 215 

difficult and holistic certification scheme for products, that exists. It is not an eco-label it is a quality 216 
brand. What is the difference? If you look at the eco-labels and in textiles we have 450 eco-labels and 217 
the retailers have their own eco-labels. Why is a retailer making an eco-label? Because they only want 218 
to show what they would like to show. It is not independent. C2C is the certification which goes over 219 

all industries and over all products, this is a huge challenge. And I think we are able to make it. The 220 
second thing, the system is not designed as the old way of thinking based on limits. I you look at (?) for 221 
wood, we don´t set a limit like all the eco-labels do, “it should not exceed this limit and then it is ok”. 222 

We don´t want to have it in. That´s why we need transparency in the supply chain. Industry is forced by 223 
legislation to show on material and health data sheets all the materials which a difficult or problematic 224 
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above 1000 ppm which is equivalent to 0.1%. and we want 100 ppm which is 0.01%. If you have an 225 
iceberg you have the 1000 up here and the 100 down here and we show this transparency. One example 226 

PET bottle. It has 200 different chemicals. We are taking usually one day for a chemical to get the 227 
information and to assess the information and to bring it into the system. So for one small PET bottle 228 
you have 100 working days. This makes it expensive. What we are doing it that we are developing this 229 

positive list on chemicals and materials and dyes that they don´t have to be assessed anymore. So the 230 
certifications are becoming much cheaper. That is how we accelerate. Coming back to the PET bottle 231 
there is one catalyst to make the polymer. And this catalyst is a heavy metal. It is cancerogenic. This 232 

chemical is migrating. That means the chemical is moving into the drinking water. For C2C you can 233 
only get bronze level for PET bottles because it is cancerogenic. But the packaging is only a small 234 
amount, the big amount is textiles. 44 million tonnes per year. It is the biggest. Only 2 % are produced 235 
in Europe. So you see the role that Europe is playing here. And what we have is that the antimony 236 

through the dyeing process is going into the waste water which will become drinking water in the future. 237 
The other problematic is that when you wear polyester fabrics it is migrating to the skin. So you may 238 
understand now why you need this kind of radicalism and non-compromise goal otherwise you will 239 

never be able to get good products. The story is hardly ever told because media is not taking it up, 240 
universities are not taking it up. Danone has the goal that in 2022 the material for PET bottles will be 241 
from renewable resources. This is terrible because, Lego is doing the same, Ikea is doing the same, it is 242 

damn stupid because we will have social dilemmas because we are taking food away. Prices for food 243 
will increase. We had the same story in 2006 with the bio diesel. It is the same dilemma and we have 244 
not learnt and they are not listing. And they don´t take this toxic chemicals out. The whole dilemma it 245 
the big guys are only talking. They are making big noise but they never want to make it happen. They 246 

only care about the market share. If you are driving for market share you cannot accept innovation in 247 
your industry. Because than every competitor would have a chance to enter into the market. But what 248 
these companies are doing it they are looking for innovative companies and then they buy the company, 249 

they take the innovation and the innovation goes under the table. We are rebels, we want to build a better 250 
world. This is our drive. It shows a little bit a different approach to what we are doing and how we drive 251 
innovation. In every contract that we sign with the companies, we state that we are not going to make 252 

any claims on brands. We are not going to make any claims on patents. We are a knowledge trustee and 253 
innovation trustee. We are really trying to build innovations with the companies, with a network. They 254 
need networks otherwise innovation cannot happen but you need to find the right spirit of people. Who 255 
trust each other and who want to make the change happen. We had so many projects were companies 256 

just wanted to do C2C to prove it does not work. You have to understand, which fish in the sea are the 257 
ones you have to bring together to build something. What can we really do to make the change happen, 258 
that it really happens.  259 

  260 

9) Where do you see the fashion industry in 15 years?  261 

I have first another problem that I see that the educational industry is not really taking it up. The aspect 262 

of circular economy is not really taught at universities. It is not being taught at industrial designers. They 263 
are not taught to create a good product but in creation of this product it has to be included that these 264 
materials in the product can be made available in a good quality for other products to come. We have a 265 
model how to design products. The industrial designers start at point number 10, so I think this is a big 266 

element. Education needs to change. That is why we are putting a lot of efforts into education. So where 267 
will the fashion industry stand in 15 years? I think I am pretty positive. Because a new generation is 268 
coming. They understand the concept differently than my generation. I think you will ask for 269 

transparency. You will ask for real open source. And not that someone takes the money in the bag. I 270 
think we have now developed the materials and the elements that are needed to make the materials for 271 
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fashion. So making then this fashion visible and bring it to the market. We are now close to getting and 272 
industrial composting concept in the process where it is economically workable. So than we can close 273 

the loop for biodegradable polymers. We can close the loop for technical aspects and then I think we 274 
can build it. I think in 15 years from now I think it will be there. But as a major impact. The others who 275 
are not doing it will have some difficulties. Because when you look what is happening in the EU, with 276 

the EU commission with circular economy. I think we have been in the background quite a lot to support 277 
them, to make it really good. EMF has now taken it over because they were not willing to work with us 278 
because we are GmbHs. They were not able to take C2C because we needed to protect C2C as a brand. 279 

Because otherwise someone else would have come and made a brand and ask for a lot of money. So we 280 
said, this was in 2007, is a protected brand and there is a platform, we call it circle economy. Everyone 281 
can join, it is open, it is free, this is needed. But the ones who really want to make it happen, have to go 282 
to C2C. Because that is the quality definition. I think that is key, transparency is key, a platform is key, 283 

but the quality aspect has to be checked. Otherwise the consumer will not be happy.  So I think the 284 
tipping point will come in a couple of years. And then I think more or less everyone has to do it.  285 

 286 

        P: One more question? Do you work together with the EMF or do they have a different concept?  287 

I think it is integrated but you have to understand clear it is an NGO and it is backed by McKinsey. We 288 
cannot do parts of the business because we stayed GmbHs. We have supported government for 25 years. 289 

I think this has to be understood. You need to get that message. I think this is what you have to 290 
understand, and if you look at the MNC´s they are all talking about circular economy, only a few of 291 
them are really doing it. What I wanted to say is, you need a lot of efforts, you need a lot of energy to 292 
make this happen. And if it is just becoming a marketing message or a CEO talk it is not going to make 293 

the world any better. I think it is our responsibility that we are changing the world. Because we cannot 294 
continue how we do it right now. We have to develop as well the tools for businesses that they see the 295 
benefit. If they don’t see the benefit they are not going to do it. It is as simple as that. We have to think 296 

of the consumers. If you can get the products at a very transparent level where the consumer can see that 297 
these are the values the product is presenting and they correspond with my values that I have. I think 298 
than we can be happy, that should be the goal.   299 
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Appendix 7: Interviewee 7 

 

Interviewee 7: CALIDA AG 1 

 2 

 3 

1) Was sind die aktuellen Trends in Bezug auf zirkuläre Designstrategien in der Modebranche? 4 
 5 

Das Wort «zirkulär» beschreibt aktuelle, in der Branche zu beobachtende Strategien eigentlich schon 6 
fast wie von selbst. Denn das Wort «zirkulär» kann unter anderem zwei Dinge bedeuten: Zum einen 7 
«keine Steigerung», und zum anderen «wieder auf den Ausgangspunkt führend». Ganz kurz gesagt und 8 

in Bezug auf Kleidung und Textilen beobachtet man die Entwicklung zurück zum Natürlichen, zum 9 
Soliden, zu einer guten Qualität und einer Langlebigkeit. Von der Natur, für die Natur, zurück zur Natur 10 
- man setzt auf natürliche Materialien, fair hergestellt, frei von jeglichen Chemikalien, welche sich auf 11 

den Träger schädlich auswirken könnten. Meist sortenreine Materialien, welche dadurch wieder 12 
einfacher rezykliert werden können, sprich «wieder auf den Ausgangspunkt führend» zurückgewonnen 13 
werden. Fast Fashion und schnelle, kurzlebige Trends werden vermehrt kritisch hinterleuchtet. Man 14 

setzt wieder stärker auf minimalistisches, zeitloses, ungekünsteltes, gar nonchalantes und feines Design 15 
- deshalb auch der oben beschriebene Vergleich zur Wortdefinition «keine Steigerung». Es gilt im 16 
Hintergrund sorgfältig, gewissenhaft und mit dem Verantwortungsbewusstsein gegenüber Mensch und 17 
Natur die Fäden zu einer soliden Kleiderproduktion zu spannen. Von der Gewinnung des Rohstoffes 18 

über die Stoffherstellung und Ausrüstung bis hin zum Konfektionär, dem Vertrieb an den Endkunden 19 
und der Entsorgung des gebrauchten Artikels müssen alle Aspekte berücksichtigt werden.  20 

 21 

 22 

2) Betrachten Sie das Cradle-to-Cradle-Konzept als einen gängigen Ansatz für Modeunternehmen, 23 
um nachhaltiger zu werden? Warum/Warum nicht? 24 

 25 

Solche Prozesse sind immer im Hinblick auf die ganze Öko- Bilanz des betroffenen Produktes zu 26 
betrachten, wenn es darum geht, zu bestimmen, ob das Cradle-to-Cradle-Konzept tatsächlich ein 27 
möglicher, auch tatsächlich nachhaltiger Ansatz für ein Unternehmen ist. 28 

Die Idee und der Ansatz des Cradle-to-Cradle-Konzeptes sind aber sicher eine spannende und 29 
notwendige Challenge, auf welche man als Kleiderproduzent durchaus einmal einen Blick werfen sollte. 30 
Denn am Ende ist die Herstellung von den Rohstoffen und deren Entsorgung das, was einen grossen 31 

Teil des Fussabdruckes eines Kleidungstückes ausmacht. So gesehen ist es sicher eine Notwendigkeit, 32 
dass sich Modeunternehmen damit auseinandersetzen sowie allgemein mit der Frage, wie man diesen 33 
Fussabdruck minimieren und eine nachhaltigerer Produktion ansteuern kann. Die Idee eines 34 

zirkulierenden Kreislaufes kann dabei eine Hilfe sein. Inwiefern, oder wie vollständig ein Prozess des 35 
Cradle-to-Cradle-Konzeptes in einer Firmen- Strategie aufgenommen wird, ist wiederum, wie oben 36 
bereits erwähnt, und um den Bogen zu schliessen, im Hinblick auf die ganze Öko- Bilanz des betroffenen 37 
Produktes zu betrachten. Denn am Ende sollte der Mehrwert, sprich, die aufs Ganze ausschlaggebende 38 

Verbesserung in die Richtung einer nachhaltigeren Produktion, in einem wirtschaftlichen Verhältnis 39 
zum Aufwand vorab stehen. 40 
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 41 

 42 

3) Was waren die wichtigsten Herausforderungen für CALIDA im Designprozess zur Entwicklung 43 
von Kleidung anhand des C2C-Ansatzes? 44 

 45 

Oft vergisst man all die verschiedenen Bestandteile eines Kleidungstückes. Auch Wenn man ein nur 46 
«simples» weisses T- Shirt anhand eines C2C- Ansatzes herstellen will, merkt man schnell, dass das gar 47 
nicht so einfach ist. Denn um ein Shirt zu fertigen, braucht man nicht nur Stoff, sondern auch Fäden und 48 

Etiketten. Alle diese Komponenten C2C- zertifiziert zu entwickeln, war eine riesen Herausforderung für 49 
uns. Die Vorschriften, um ein Produkt als C2C zertifizieren zu dürfen, sind strikt. C2C heisst nicht nur, 50 
dass das Produkt am Ende kompostierbar sein soll, sondern auch, dass jegliche für das Produkt 51 
verwendete Chemie und Farbstoffe sich ebenfalls sicher in den biologischen Kreislauf zurückführen 52 

lassen, ohne die Umwelt dabei zu schädigen. Darüber hinaus soll der Artikel nicht nur gefallen und mit 53 
einem C2C- Label ausgestattet sein, sondern ebenso den Qualitätsansprüchen von CALIDA 54 
entsprechen. Nur so können wir gewährleisten, dass unsere USPs wie angenehme und natürliche 55 

Materialien, Langlebigkeit, perfekte Passformen sowie ausgezeichneter Tragekomfort erfüllt werden. 56 
Am Ende möchte man auch selber den Erwartungen der Firmen- ID gerecht werden. 57 

 58 

 59 

4) Was waren die größten Hürden bei der C2C- Zertifizierung Ihres Produktes? (Kosten/ Prozess/ 60 
die Verpflichtung, kontinuierlich ein "besseres" Unternehmen zu werden)? 61 

 62 

Hier ist wichtig vorweg zu sagen, dass man sich als Unternehmen, unabhängig davon, ob C2C- 63 
zertifiziert oder nicht, stetig weiterentwickeln muss, nur schon der Wirtschaft wegen.  64 

Wie die Weiterentwicklung in einer Firma intern aussieht, das ist dann wieder abhängig von der 65 

Strategie. Wir als Firma sehen den «Druck» oder die eigene Erwartung an uns und an unsere oben 66 
erwähnte Firmenphilosophie, etwas im Sinne der Umwelt und einer nachhaltigeren Produktion zu 67 
agieren, als Ansporn. Für uns ist dies ein Statement mit der Message, dass wir uns um unsere Umwelt 68 

und Ressourcen kümmern und uns mit diesen Themen auseinandersetzen. Wir sind an einer stetigen 69 
Optimierung interessiert und froh darüber, dass unser Kunde auf unsere innovativen Ideen miteinsteigt 70 
und uns anhand seines Feedbacks stetig fordert. Am Ende ist es eine «Win-Win-Situation». Aber bis es 71 
dahin kommt, ist es eine grosse Challenge, Produkte über die ganze Bandbreite hinweg so zu entwickeln, 72 

dass sie auch mit gutem Gewissen als C2C- verifiziertes Produkt vertrieben werden können. Viele Leute, 73 
welche firmenübergreifend zusammenarbeiten müssen, müssen am selben Strang ziehen, damit ein 74 
solches Produkt überhaupt entstehen kann. Dies ist nicht immer einfach, wenn man zusätzlich bedenkt, 75 

dass man ja auch unter Landesgrenzen überschreitenden und zeitlichen Konditionen arbeitet und 76 
entwickelt. 77 

 78 

 79 

5) Welche Fasern werden Ihrer Meinung nach am ehesten für die Massenproduktion verwendet? 80 
Denken Sie, dass einige dieser Fasern die Macht haben, die Modeunternehmen dazu zu bringen, 81 
sich zu einem der führenden C2C- Unternehmen der Branche zu entwickeln? 82 

 83 
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Auch hier ist es schwierig eine richtige bzw. eindeutige Antwort zu finden. Heute ist sicher die 84 
Baumwolle eine der meist verwendeten Fasern. Aber die Faserindustrie ist sehr aktiv und es werden 85 

vermehrt auf Cellulose basierende Fasern hergestellt, wie zum Beispiel das aus Holz gefertigte 86 
TENCEL. Der Vorteil dieser Faser ist, dass sie, in Vergleich zur Baumwolle, etwa deutlich weniger 87 
Wasser zur Herstellung braucht. Dadurch dass die Faser aus Holz hergestellt wird, konkurrenziert ihr 88 

Anbau nicht mit dem Nahrungsmittelanbau.  89 

Dennoch bleibt primär zu beachten, auch Bäume, der Rohstoff dieser Fasern, sind nicht unerschöpflich. 90 
Unabhängig von welcher Faser gesprochen wird, gilt es deshalb als Unternehmen hier den 91 

bestimmenden Hebel zu setzen. Das heisst sich zu fragen, wie gewinne ich meine Rohstoffe und wie 92 
versuche ich diese wieder optimal in den Kreislauf zurückzuführen. Und zwar so, dass ich meine 93 
verwendeten Fasern nicht immer wieder von Grund auf neu herstellen muss und somit immer wieder 94 
neue knappe Ressourcen gebrauchen muss. In diesen strategischen Überlegungen steckt die Kernidee 95 

und auch das eventuelle Erfolgskonzept einer Firma in der Verfolgung eines C2C- Ansatzes. Auf 96 
Rohstoffen aufbauen, welche zirkulär, konstant wieder auf den Ausgangpunkt zurückgeführt werden 97 
können, um dann wieder weiterverarbeitet zu werden. Dieses Erfolgskonzept ist in dem Sinne auf alle 98 

Fasern übertragbar. Marktreiter wird also nicht primär der Verwender einer spezifischen Faser sein, 99 
vielmehr wird der ausgeklügelte Umgang mit der Ressource ausschlaggebend zur Innovation und zum 100 
Erfolg beitragen. 101 

 102 

 103 

 104 

 105 

 106 

 107 

 108 

6) Sehen Sie aus Ihrer Erfahrung heraus, dass die verschiedenen Marken zusammenarbeiten, um 109 
gemeinsame Ziele zu erreichen? (z.B. Gemeinsame Lösungen bei der Entwicklung 110 
massenmarkttauglicher, runder Produkte) oder ist die Beziehung eher konkurrenzierend (z.B. 111 
betrachten Marken neue Designstrategien oder Technologien als Wettbewerbsvorteil)? 112 

 113 

Ein Kleidungstück beinhaltet derart viele verschiedene Materialien und Zutaten, dass eine Entwicklung 114 
eines Teiles anhand den C2C- Kriterien, als ein alleiniges Unternehmen gar nicht machbar ist. Man muss 115 

sich mit anderen Firmen zusammenschliessen, um da einen Schritt in eine neue umweltfreundlichere 116 
Richtung gehen zu können. Auch im Firmen- Zusammenschluss kann man Wettbewerbsvorteile erzielen 117 
und diese dann gemeinsam teilen. Die Entwicklung und Untersuchung an sich kann, auch wenn sie 118 

gemeinsam entsteht, in den einzelnen Firmen aus dem Zusammenschluss rückwirkend wieder neue 119 
Ideen und Ansätze entstehen lassen. Ein schönes Sinnbild wäre, dass jeder etwas von seinem Wissen 120 
und seinen Kräften in den Entwicklungstopf wirft. Am Ende entsteht ein Werk, aus dem jeder, der 121 

beteiligt war, sich diese Erkenntnisse heraus zieht, welche für ihn in weiterführenden Projekten und 122 
Ideen relevant sind. Ob die weiterführenden Projekte dann in einem neuen Zusammenschluss oder 123 
alleine passieren, ist nicht ausschlaggebend. Wichtig ist, dass man tatsächlich etwas aktiv tut, um positiv 124 
und im Einklang mit der Umwelt mitwirken zu können.   125 

 126 
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 127 

7) Wie wird die Modebranche in 10 bis 15 Jahren aussehen? 128 
 129 

Die Digitalisierung wird viele und grosse Veränderungen mit sich bringen. Jobprofile werden durch das 130 
verändert werden, Arbeitsprozesse werden optimiert. Gewisse Arbeiten werden wegfallen, aber durch 131 

neue Aufgaben ersetzt werden. Dieser Veränderung gilt es auch möglichst offen zu begegnen. Zu 132 
schauen, wie man sich selbst als Unternehmen, hinsichtlich der neuen Möglichkeiten, in eine innovative 133 
Richtung entwickeln kann. Dasselbe gilt für den Umgang mit den Ressourcen. Noch ist die Endlichkeit 134 

der Ressourcen vielleicht noch nicht überall spürbar. Aber das wird kommen und dann gilt es zu handeln. 135 
Die Not wird erfinderisch machen, manchmal muss es weh tun, bis man merkt, dass man es anders 136 
machen sollte. Für solche, welche die Notwendigkeit jetzt schon erkennen, steht fest, dass man 137 
zusammenhalten muss - die Firmen untereinander sowie die Kunden und Firmen. Dabei ist Transparenz, 138 

Kommunikation und Aufklärung ausschlaggebend. Alle Beteiligten - seien dies Entwickler, Produzent 139 
oder Endkunde - müssen bereit sein, ihren Teil dazu beizutragen. Dafür müssen sie wissen und 140 
verstehen, wofür und warum sie dies tun sollen. Man muss hinter einer Idee stehen können und davon 141 

überzeugt sein, um eine Innovation überhaupt realisieren zu können - sei dies zum Beispiel in der 142 
Anpassung von Qualität-Standards, Fertigungsprozessen, in der Regulierung von Preisen oder im 143 
persönlichen Kaufverhalten. Jeder kann und muss etwas zu einer verbesserten und 144 

umweltfreundlicheren Kleiderproduktion beisteuern. Dieser Wechsel vom «kann» zum «muss», wird in 145 
den kommenden Jahren noch deutlich allgegenwärtiger werden.  146 
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Appendix 8: Interviewee 8 

 

Interviewee 8: TRIGEMA Inh. W. Grupp e.K. 1 

 2 

1) What are the current trends regarding circular design strategies in the fashion industry?   3 

Well in the fashion area, we were one of the firsts to implement C2C in fashion. But now we more and 4 

also larger players like C&A. They started but there is generally still, what´s limiting us for example, is 5 
that there are still many products that are not recyclable or biodegradable yet. Therefore, the range of 6 
products you can offer in the fashion area are very limited.  7 

 8 

P: You have one C2C certified t-shirt at the moment, is that correct? 9 

B: We have a whole collection that is C2C certified. Because we still have a problem. Other companies 10 
have gold certificate but we use imprints in the back instead of a label but that cannot be gold certified 11 

yet. Other companies manage to get it geld certified but we don´t know how. 12 

 13 
2) Do you regard the cradle-to-cradle concept as a viable approach for fashion companies to 14 

become more sustainable? Why/why not?  15 

Yes, I think it´s a good approach but we have been part of C2C for 12 years now and it´s still difficult 16 
to get people to know about and understand what it means. Because often you get customers who say: 17 
Oh, you know, is this shirt going to dissolve while laying in my wardrobe? It´s the first…and our main 18 

market is Germany so for us, you know, “cradle-to-cradle” is an English wording so to sort of make 19 
people understand what it actually means and put their focus on it is quite a bit a long way to go but it 20 
is a good approach and as in other aspects of different industries as well I think it´s always good to have 21 

this recycling and dissolving aspect.  22 

 23 
S: But do you see that other labels such as “Fair Trade” or “Öko-Tex” are better known to the 24 

customer and sell better than C2C? 25 

Yes, definitely, definitely! Öko-Tex has been around for a long time and many customers, also 26 
internationally, can relate to the label. And Fair Trade as well because you get it in the food area and 27 
everywhere. And C2C, there is still, unless you are really into the ecologically living and fair and 28 

biodegradable and organic lifestyle, if you are not really into that and try to find lots of information on 29 
it, I think that C2C is not so easy to come about as a customer.   30 

 31 

3) What were the most important challenges for Trigema in the design process when designing 32 
clothes by following the C2C approach?  33 

For us, we always have to…we always want to offer lots of different colours. And every colour needs 34 

to be certified and that´s always quite a process and for us it´s always hard to find the colours. So, we 35 
are always kind of limited. So, design wise we want to do a lot but we are limited because we don´t have 36 
elastic waist band, the bottoms, for example, that´s why the polo shirts are only silver standard because 37 
the bottoms are not biodegradable because the one we had would melt if the iron would get too close 38 
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and that´s also not, yeah… And also, currently we cannot do printing or anything. That´s why we are 39 
limited in the styles we can offer at the moment.  40 

 41 
S: Do you think that you are also limited because you produce it all yourself? 42 

B: No, nono, within our production process we can implement anything we want. It´s just that we don’t 43 

have the suppliers. 44 

 45 
S: Is it kind of that every company has to find their suppliers themselves or is there any help 46 

from EPEA or others? 47 

B: They have or they want to have this collection of suppliers but currently it´s a bit, well yeahh…they 48 
have that library for suppliers of certain things, they are starting to build that in America from the 49 
“Fashion Positive Initiative” but I haven´t heard from it in a while. And also for us, as we know, for 50 

example, certain companies like C&A they use a label which we would like to use, which we were 51 
looking for it forever but apparently it´s somewhere but for other companies the interexchange between 52 
the different companies, their competitors is not so easy.  53 

 54 
4) What were the biggest obstacles when getting your product C2C certified (costs, the process, 55 

administration, the commitment to continuously become a “better” company)? 56 

The cost, it´s costly but also, we have to get all of our suppliers that supply us with products that fly into 57 
the cycle also need to get certified, and as you know, often they´re small companies and we are their 58 
only customer for these parts. So, for them it´s often not feasible to do the whole certification process 59 
and re-certify because they say: look, you are the only customer and there is not much demand and we 60 

have all these costs when we get certified. So, that´s one of the biggest issues, to find suppliers who are 61 
also willing to take part.  62 

 63 

P: Is it easier because you are 100% made in Germany? Does it make the process easier in 64 
terms of transparency and collaboration within the supply chain? 65 

B: Well because we make most of the things in-house anyway. That makes it easier for us because if we 66 

would have every level to get certified that would be even more difficult. But it´s just the basic supplies 67 
that we need, the colours, the yarn. The yarn is GOTS certified anyways, so that´s fine but the rest, even 68 
the small little things such as a threat, things that we can´t make ourselves. Though, I think, generally, 69 
it´s a good thing the whole thing, but it´s just, yeah the whole bureaucracy around it is yeah…  70 

 71 
5) Which kind of fibres, do you believe are most likely to be used for mass production? And do you 72 

believe that some of those fibres have the power to shift the fashion industry to become more 73 

circular?  74 

I think, Í m not a specialist in this area but I think as long as you have this recyclable polyester 75 
yarns/fibres, apparently currently it´s still not feasible. I mean it´s good to use recyclable polyester but 76 

the cost of recycling it is much more energy-intensive and costly than using new ones. So, the question 77 
is; do we really save and is it really beneficial to the environment because the energy costs are, that´s 78 
what I have heard, apparently higher. So, I don´t know. For us, we only use organic cotton, we don´t 79 
use any polyester or anything because we only, in our C2C line we only want to do products that are 80 

biodegradable, not recyclable.  81 
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 82 
P: Ok, so you don´t use Lyocell or any other synthetic fibres?  83 

B: No, we do in our other products but not in our C2C products. 84 

 85 
S: But is that an obstacle or hindrance if you cannot let your sports cloths be C2C certified 86 

because of that? 87 

B: No, because we said that if we want to do C2C, then we want to make it so that it is biodegradable 88 
completely and not just recyclable, because we cannot recycle it ourselves, so would have to send it to 89 

someone else.  90 

 91 
P: Okay, so that has something to do with the take-back programmes and everything like that? 92 

B: Yes. Also, I mean we often ask; why don´t we take back the things to be decomposed? To be fair, we 93 

never actually had any customer that asked specifically if we would take it back. I have never heard of 94 
a customer that said: okay, I put it on my compost and it´s now gone. But then we also always want to 95 
have the long-lasting. Okay, we had it for 12 years now so there are probably some items that might 96 

have been biodegraded but I don´t know. We want to have then…we don´t want someone to wear them 97 
just for a year and then get rid of it. 98 

 99 

6) From your experience, do you see that the different brands collaborate to achieve common 100 
solutions (e.g. economies of scale to design circular products suitable for the mass market) or 101 
is the relationship rather competitive (e.g. brands regard new design strategies or technologies 102 
as a competitive advantage)?  103 

It depends. It depends I think. We collaborated with other companies as well. I think it just depends. 104 
Sometimes it works better, sometimes it doesn´t.  105 

 106 

S: Can you elaborate a bit more because you said sometimes you are trying to get what C&A 107 
can do, like they have bottoms that work or other have the label imprinted, so there is no external 108 
help from EPEA or any other companies? 109 

B: There is. But the thing is that we are certified in Europe and C&A was certified in the US and I think 110 
there might be a bit of a problem between those two institutions.  111 

 112 
P: Ok, but if you have new innovations, with regards to circularity, then you would also rather 113 

protect that knowledge instead of sharing it because you have to protect it? 114 

B: No, we are open to sharing it with other companies because we know that for our suppliers, for them 115 
to continuing selling those products that we need, for them it´s better to have more demand. And for us, 116 

okay C&A is a competitor but they are more mass production, they are more international and 117 
everything. They have a completely different sort of business strategy than we do. So, we don´t really 118 
see them as direct competitor in this area. And also, we have large brands that also promote C2C it 119 

creates more awareness.  120 

 121 
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P: Not even in the sense that, for example, if you have a supplier for C2C bottoms, you are not 122 
afraid that a company like, for example, C&A would just buy those bottoms on a more 123 

competitive price or something like that? 124 

B: Could be, but then they would have also larger quantities that they would also need.  125 

 126 

S: Do you see that within the fashion industry and the other brands; do you see that they are 127 
aware of the C2C certification process? Is there interest from their perspective or do you feel 128 
like you are alone? 129 

B: Nono, there are other companies that are sort of starting. I mean, I guess you are in contact with Mr. 130 
Kälin, right? – Yes – Ok, so I mean that he is in touch with other brands who want to install it as well, 131 
maybe he has told you about it, I just don´t want to say names in case he has not mentioned any. – Yes, 132 
understandable - So, I think there is an interest. It´s just that the certification process, I guess, is not so 133 

easy, especially if you have your production spread across various countries and locations.  134 

 135 
S: But do you still regard that C2C is a good business model or also a good business case, 136 

despite that it is not so well known amongst the customers so far? 137 

B: Yes, it is. Because it makes you also re-think the things you use and how you use them and the 138 
processes you have within the company. It also makes a company to re-think their own processes and 139 

you can sort of adopt certain things even in the far normal lines. It´s at the moment with the C2C process 140 
we cannot, for example, finish the t-shirts or fabrics in such a way that the colours last so long or that it 141 
doesn’t shrink so much. So, if you buy, for example, buy a standard blue t-shirt and you buy a C2C blue 142 
t-shirt, the colour would fade easier and quicker in the C2C version. Also, have the certain aspects that 143 

you have to communicate to the customer. 144 

 145 
S: Yes, I was just wondering, do you communicate to your customer, who buy C2C products 146 

differently than to your normal customers or do you believe that your customers are more aware 147 
of all that anyways and the will understand it? 148 

B: Well we do have on display leaflets and such things but usually the main thing is that if people know 149 

C2C then they buy it but often our customers buy this range because we say it´s organic. And then when 150 
they talk about the shop assistant or when they find more information about it online then they see; ok 151 
it´s biodegradable and it also says on the product that it is C2C certified, but if they don´t know what 152 
C2C is, then they usually buy it because it´s organic cotton.  153 

 154 
7) What do you think, how will the fashion industry look like in 10 to 15 years?  155 

Well I guess it also depends on the consumers. When they feel more responsible and so. It also depends, 156 

especially with these recycle things you know, for us we often make the basics that last for a few years 157 
and it´s not like a trend that you can say; ok I will wear it 5 times and then I will get rid of it. So, I think 158 
it´s also a re-thinking process for the customers to say; ok of course I want to be trendy but do I always 159 

need to buy so much and then throw it away? I think that also plays into the whole circular economy 160 
effect.  161 

 162 
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S: So, do you see that the customers become more aware and ask more for what they are wearing 163 
or is that hard for you to tell because you were always known as a very sustainable company 164 

anyways? 165 

B: I think for us it´s difficult but one example, now they introduced the new thing on plastic bags that 166 
you are not allowed to or that you shouldn´t give them away for free but we do still give them away free 167 

of charge but we have recycled plastic bags in the shops and now that you know, in general started 168 
charging for them or stated saying “bring your own bag”, we realized a lot of customers say: “we don´t 169 
need a bag” or “we brought our own bag”. So, the plastic bag consumption has dropped rapidly in the 170 

past 2-3 years. So, I think, if there is a general approach from many companies, to sort of make customers 171 
aware, but then you also have to offer of course clothes and things that last longer because if you have 172 
a t-shirt that you can only wear for 4-5 times and then it looks like rag, of course you need to buy a new 173 
one. I think it´s always a difference of how the general audience acts, how other companies act, how the 174 

governments implement and then I guess it will slowly get there.   175 

 176 
S: Are you as Trigema in some kind of initiatives or collaborations with other companies or 177 

firms or institutes? 178 

B: No, just like in C2C but not in any others. We were in the “Textilbündnis”, but we left that because 179 
we had to certified certain things that are common and normal in German and that would have been so 180 

much work for us and we said you know we adhere to European laws so we cannot prove that we adhere 181 
to them. So, without having someone especially employed to do all that, we had to leave that. But 182 
otherwise we are not in any other collaboration.  183 

 184 

S: So, you are going to continue your way with being C2C certified and see it as a good business 185 
case?  186 

B: Yes, yes of course! We are hoping to be gold certified soon but the only thing that is stopping us 187 

from getting gold certified is that label.  188 
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Appendix 9: Interviewee 9 

 

Interviewee 9: Wolford AG 1 

 2 

1) P: And my first question would be what are the current trends regarding circular design 3 
strategies in the fashion industry at the moment?  4 

A: Yeah, I mean in general, in the fashion industry, when you look at what people are doing is that I 5 
would say the big brands they all are talking about sustainability, they are talking about circular economy 6 
but what you see at the end is that they are like H&M they are collecting clothing but they do not really 7 
know what to do with that and they are sponsoring several events like this Copenhagen Fashion Summit, 8 

I was there last year and they are really trying to do things  but in my opinion it’s not so easy for them 9 
for the big brands it’s more difficult than for the smaller ones.  10 

What I’ve heard in the presentations of different big brands is that they are always talking about… that 11 

only big brands can change the world but I have a little bit different opinion for that. So I even think 12 
smaller brands like Wolford    we are a 150 million company that even we can move things. And this is 13 
what we try to do or what we are trying to do is with our Cradle-to-Cradle project. We started already I 14 

would say more than 4 years ago really to develop hosiery and bodywear for either biological or 15 
technical circle. 16 

I think you are familiar with the Cradle-to-Cradle approach. 17 

P: Yes, yes, we are. 18 

A: Yeah in general, so we really… I could tell you talk about a little bit story we did if you like. 19 

P: Yes please.  20 

A: Yeah so we founded 4 years ago a consortium for the project because in our region in Vorarlberg  we 21 

have really the complete supply chain for doing hosiery or lingerie so we are having here the fabric 22 
produced we are having for the ribbons we have the dyer and in parallel to that we have everything 23 
internal in Wolford so we are knitter and we are dyer and we have our sewing department and everything 24 

so we started with 12 different companies that were producers but even Research Institute it was 25 
Fachhochschule Vorarlberg to the guy for the Cradle-to-Cradle certification and to get information and 26 
there were a lot of dyeing producing… producer for labels, producer for clothes and all these things.  27 

And then we started the project that we said we want to develop, design product for the circular economy 28 

and the first thing was we started with the biological circle and we had really big problems with that 29 
because I would say the chemical industry they are not ready yet for that journey so they offer what they 30 
have and they are not really willing to develop special dye stuff for that. So it’s really limited and… but 31 

in this consortium we even had a yarn producer. We have a very close collaboration to a Japanese fibre 32 
producer and they developed yarns for this biological circle and even our partner is Lenzing from Austria 33 
for the Mirco modal.  34 

And first we had the development of a tight but this was not possible now because of durability because 35 
we said we want to have the same hand feel, the same softness, the same durability as a normal Wolford 36 
product and for this biological circle the development we did not achieve this target now we changed 37 
and now we are really on a good way to launch the first two products in September this year which will 38 

be a legging and a pullover. 39 
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P: Are both designed for the biological cycle?   40 

A: Both designed for the biological cycle with the fiber inside we have Hoiker and we have the infinito 41 

from Lauffenmühle and the mirco modal from Lenzing and so we have to mention that all the 42 
components are in this product have never been in that combination in any other products with it before. 43 
So we had to really change all the ingredients in the dyeing, in the knitting we even had to track for the 44 

certification so this will be gold certified Cradle-to-Cradle gold it’s the first legging and pullover in the 45 
world so we really have to check the oil even for the knitting machine if it is possible to get the 46 
certification with this oil for example.  47 

 48 

P: Okay, wow. Do you also have a product which is designed for the technical cycle because 49 
what we figured out so far is that brands who have or which have certified Cradle-to-Cradle 50 
certified products rather focus on the biological cycle and maybe you can share your experience 51 

why is that is it because of difficulties of a lack of technology to recycle the materials from the 52 
technical cycle or is it a take back system?  53 

A: No it’s… we have nearly finished the development for the product so for tights when we talk about 54 

tights then especially when we go into fine accounts like 10 to 20 den then you really need the technical 55 
circle and here we have the development nearly finished. So this is even possible to do is another 56 
challenge so you can for example because you can only use the de polymite for that the polymite fix and 57 

but this is even possible and we from the time being we think that the first type we will launch really 58 
with the food? part like a pantyhose will be in the technical circle. And why do people or you know 59 
these Cradle-to-Cradle t-shirt cotton t-shirt I mean the biological cycle is… I mean 100% cotton t-shirt 60 
is not really a big invention.I think the ancient Romans they had the cotton t-shirt there is only the thing 61 

that you are not allowed to use some polyester sewing material things and even the dye stuff you have 62 
to check but we are not going for the cotton because we think that for the sustainability thought the 63 
cotton is not good because of the water consumption even all the poison they need for the field so we 64 

think that it is more sustainable when you have really a clean production on either oil based fiber or if 65 
you go for Lenzing for viscose for the micro modal the  where you take out from wood the cellulosic 66 
and having a very clean production we think it’s more positive for the environment.  67 

 68 

P: Okay and I would also like to ask a second question because in the beginning you mentioned 69 
that you think it’s more difficult for large brands to become circular and maybe you can 70 
elaborate a little on that why do you think it’s… is it the reverse supply chain logistics or also 71 

technologies that are missing?  72 

A: Yeah a very clear reason for that is when I try to develop a legging for example, I know my yarn 73 
supplier I can go there I know him very well, I know the guy who is doing the ribbon, I know if I buy 74 

the fabric I know the fabric supplier is 20 kilometers from here and 3 kilometers I have the dyer or I do 75 
the dyeing by myself or the fabric by myself but if I have really a global sourcing line it’s really 76 
completely difficult really to secure that I know what the guys in Bangladesh are adding to that dyeing 77 

or what they add for the machinery or… so really to keep this I mean it’s a big challenge for them to 78 
secure all the human things so for Kinderarbeit and all these things so they have a amada of people only 79 
to secure this and this is much more difficult when you have a global sourcing and when I have my 80 
partners in the region even I mean we have this Japanese partner but there I am there for 2 times a year 81 

and seeing all this and knowing all the people and they have even in Germany they have people so then 82 
it’s for the smaller for the more local it’s much more easier to do this instead of you have really this 83 
global system I think this is one of the main reason.  84 
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2) P: Yeah, yeah that makes sense so in general, would you regard the Cradle-to-Cradle approach 85 
or the Cradle-to-Cradle concept as a viable approach for fashion companies to become more 86 

circular or is it too complex?  87 

A: No I am quite sure that what we are doing is like a so called Leuchtturm project so because we are 88 
very small so we are nobody in the global fashion industry or textile industry so there is really… but we 89 

think that this system if it is developed once, or if you have really the dye stuff if you have the fiber, if 90 
you have the way of doing it this can be really transformed to a bigger audience or bigger producer 91 
because at the end when you did all the development and research and really the selection of the dyestuff 92 

and everything it does not really cost more or it’s only a change of thinking because textile industry is 93 
used to or over a century they are mixing everything together what they think is good so they do polyester 94 
and cotton and everything in one product and when you have men’s shirt it’s written on the label 100% 95 
cotton but you have inside of the collar there is something then you have the thread for sewing, then you 96 

have buttons and everything and this is everything mixed so nothing is 100% cotton so that is… and if 97 
this is really in the head of even for the big brands then it can really in my opinion change the business 98 
and even change a little bit of the world regarding the environment pollution because the textile or the 99 

fashion industry including shoes and leather is the second largest environment polluter in the world after 100 
the oil business. And this not many people know maybe but this is true and when we look at all this 101 
waste and I think the biggest thing for this circular economy and Cradle-to-Cradle is not to product 102 

waste and not to use the raw material which is at the end for the upcoming generations is gone.  103 

So this is really a system where we can really this one liter of oil we are using making 500 tights and we 104 
can really keep this in circle for 97% and this is really… because in the past Wolford was always we are 105 
using 70% oil based fiber so for a company like us it’s difficult to talk about sustainability in this case 106 

the only thing what we did in the past is for sure that our production is very clean, we are producing in 107 
a water source area so near lake Constance the Bodensee and all these things and we are really working 108 
on durability so that a 10 den tight lasts 10 days and not like from competitor one day so the consumption 109 

is only 10% and I think going back to your first question what is the industry doing at the moment for 110 
the sustainability, I think the first step. The Cradle-to-Cradle is really ten steps ahead the first step should 111 
be in my opinion really to stop that fast fashion that you really buy something for wearing one time or 112 

two times the quality is so low because the raw material you are using for that is the same as you are 113 
doing a high quality product it’s not a big difference but when you produce only for one time or two 114 
times wearing really the consumption is much higher and I think this is the first thing they have to 115 
change these big brands and the Cradle-to-Cradle is the next step in my opinion for them. 116 

 117 

3) P: Yeah you just mentioned the durability of your products and said that it was a challenge 118 
when designing for Cradle-to-Cradle maybe you can say a bit in general so what were the most 119 

important challenges when you designed the products for the Cradle-to-Cradle?  120 

A: Yeah the biggest challenges were first to try to get the same touch so that you really get the fiber 121 
which has the same hand feel when you wear it. Then in the beginning there was no fiber available no 122 

elastic fiber so without elastane we cannot do anything so we started the project without knowing that 123 
there will be maybe an elastane for the biological circle so we did not have all the ingredients when we 124 
started but despite this we started and we thought okay we will see so really to get all the attractive and 125 
all the positive things what we have in the Wolford product to get in that new product was really a big 126 

challenge. And then the second big hurdle was the dyeing because there were nearly no colors available 127 
at that time so that really because you have always… there is a list of materials which is allowed.  128 
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And this list was in the beginning very, very short and so we had to ask this EPEA to say are we allowed 129 
to use this color type x so and then they checked and this takes a very long time and it’s costs are intense 130 

so this list is growing and this makes it more easy for upcoming new other people when they try to go 131 
this way that really this list is growing but this was for us as a leader or how to say we want to be first 132 
is much more difficult and then when we solved this dyeing problem so we were really close to start 133 

production and then we found out that durability was not given. So we developed normally a tight which 134 
we wanted to launch with 50 den and for 50 den we know that Wolford products they last… they wear 135 
it over years and this product we had really broken fiber and pilling and things like this after three to 136 

four times wearing and this we found out after the wear trials and then we had really to change our 137 
concept because we did not want to launch a product which has not the same positive adjectives like we 138 
have on our normal products let’s say. 139 

And so we had really to change because even for example our when you talk about challenges our head 140 

of the dyeing lab he had to invent all the recipes and all the things for dyeing and he said he was like 141 
when he was in his education so he knew nothing he did not know… he took this dye stuff and combined 142 
it with this and this he did not know how will be the color fastness. We had big problems with color 143 

fastness. Then this fiber is based on polyester and polyester normally you can only dye higher than 100 144 
degrees but the tights produced they normally use polymide and polymide we dye on atmospheric so 145 
with an open system. So these were all challenges we did not have the machine for dyeing at that point 146 

so we had really to change you have really to change your production which does not mean that it’s 147 
getting worse or the product but you have to change and you have to really transform your thinking and 148 
your design in to that Cradle-to-Cradle thinking. 149 

And there you need really for example the label there was when we started or I think now it’s maybe 150 

one year ago there were the first printing colors certified gold in the world it was one year ago. So before 151 
it was not possible to make you know the tights are in the packaging so we could not make and even 152 
when we wanted to do the tights in gold certified even the packaging should be certified because having 153 

the packaging the same way as the product and the packaging is waste and this we did not want to do 154 
but we knew that there are no printing colors and still there is no paper available gold certified. So this 155 
is all in development and you have to wait and now we hope that we will have packaging for the product 156 

launch in September. All these things are… and here you really have to sometimes you have to close 157 
your eyes and continue running without looking left and right because otherwise you would stop because 158 
you say okay there is a problem, there is a problem, there is a problem so it’s a little bit idealismus you 159 
need but I am really convinced that we will be able to launch the product in September with all the 160 

difficulties.  161 

 162 

4) P: Wow that sounds really good and I mean it’s really closely connected I guess to the design 163 

and challenges but specifically looking at the certification process with all its steps and 164 
assessment body and everything, would you say that there are also obstacles in terms of costs 165 
or the administration or the process so…. 166 

A: Yeah I mean for sure when you are working on a project nobody did before, you have to ask for 167 
every single ingredient and we have I do know by heart but I think we have a list of 300 single ingredients 168 
we had to certify we had to ask for the okay. Some had to be certified specially individually some of 169 
them they were still certified and at the end yeah I would say the organizational thing with the 170 

certification they tried to keep very easy. So really, they came for one or two days checking the whole 171 
production everything all the ingredients but it was really to get all these ingredients certified it took us 172 
I would say more than two years. So this is really a long process and you need a long breath to do it and 173 
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because I know that several different companies try to do bras in Cradle-to-Cradle and most of them 174 
they stopped or all of them they stopped. 175 

And what helped us for sure is that we have in Austria this FFG which means 176 
Forschungförderungsgesellschaft so this is from the government this is where you get money for a 177 
project like this so and this was even a project supported by the Austrian government by the FFG and 178 

this really helped us even for the financial things. 179 

 180 

5) P: And in the beginning, you already talked about the consortium you are a part of but in general 181 

would you say there is a collaboration between brands to accelerate the change towards a 182 
circular economy or would you rather say it’s a competitive relationship in terms of seeing this 183 
as a competitive advantage and staying ahead?  184 

A: I mean there is a big change maybe you saw or you heard that I am talking very open. So I do not 185 

really keep secret which fiber we are using and all the things so I had a lot of speeches about this project 186 
in Paris, in Vienna, in Berlin so a lot of different places and we think that this is for sure a help for our 187 
brand to be more sustainable to become better known for that so that’s why we are talking very open 188 

but we think that even to really to change thinking that this topic is really open and I think we have to 189 
help each other that we really for sure I want to be… now I want to be first and want to have this 190 
advantage of being first to become more known but I think this behavior of keeping everything secret 191 

has to change for that and that’s why I think even brands can collaborate in the future for this project or 192 
for this Cradle-to-Cradle thinking that we can really get a change in thinking. And this I think I do not 193 
call now Falcke to ask them if they want to know everything from our project but we are very open with 194 
telling people who is working on that and which fiber and with this Lenzing so there is… and we really 195 

want to tell the story when we launch a product that we really… things I am telling you that we really 196 
talk about it and that we make it really transparent because we think even that thinking on products that 197 
you really mention what is in the product. 198 

This becomes more and more going into the head of the people and that really makes it transparent. And 199 
I think for a brand like us because we really know every person who is doing something for our product 200 
and we have to talk about it that we really know it. That we can say this is coming from ? this is ten 201 

kilometers from here and here we have Svarowski which is coming from them and this is coming from 202 
them, so I think this is really something which is changing in our days. 203 

 204 

6) P: And what would you say are the concrete actions that need to be taken in the near future for 205 

achieving like the transformation to a circular… 206 

A: I think the key word is collaboration. So, this is really the thing that you have to collaborate very 207 
close together. So, we had meetings every week with these 12 different partners. So we met all the time 208 

we said what’s the status here, how can we do this then we saw that not everybody understood really 209 
the meaning of this so they said I had the experience we developed a fabric with this biological approach 210 
and then they added other fibers they said ah we added now polymide 66 because the other yarn was not 211 

available so we added this but it will be the same so nobody will recognize, this does not work so this 212 
thinking you have really to have very close collaboration that really every stakeholder can understand 213 
what we are doing and that is this close collaboration this can even work in a worldwide supply chain 214 
but it’s for sure more difficult. Because I do not have everybody to reach within the next one hour so 215 

this is but I think this… when you really when you say the collaboration is my target number 1 you can 216 
even achieve that as big brands with a global sourcing system.  217 
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 218 

7) P: Yeah and having a look into the future so what do you think how long will it take and how 219 

will the fashion industry look in let’s say 10 to 15 years?  220 

A: Yeah, I mean I cannot say it globally how fast they are and but I think this wheel will be turning 221 
faster and faster. We said that we want to do… that we want to change our production within the next 222 

ten years that we have 50% of our product in producing in the circle or in the circular economy.  This is 223 
one target we said we want to launch the first product this year this was what we said two years ago so 224 
we could keep this and really this fifty percent within latest 10 years. I think this is globally not possible, 225 

but I think it could be globally could be 10% maybe which could be really good but this is only from 226 
my side not with big research but this is what my feeling is. 227 
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Appendix 10: Interviewee 10 

 

Interviewee 10: Cradle to Cradle Products Innovation Institute (C2CPII) 1 

 2 

1) P: Well so our first question would be what are the current trends regarding circular design 3 
strategies in the fashion industry at the moment?  4 

T: Good question well for design I am not so sure because I am not involved in that but I do know that 5 
for sourcing there is definitely a trend towards more sustainable products and an increased volume of 6 
recycled content like recycled cotton, recycled polyester, and many of the brands have set themselves 7 
really high standards to reach in the coming years to increase the amount of sustainable materials or 8 

even recycled materials and besides that but that doesn’t relate really to the question we can see that 9 
there is a tremendous amount of innovators thinking of new materials, designing new materials that 10 
come from for instance food production by products that are based on let me say like full leather based 11 

on collagen all these kind of innovations. 12 

You will find most of them for instance on the Global Change Award of H&M but also on Fashion for 13 
Good are really… yeah there’s a lot going on, on that field. 14 

 15 

P: And what about technologies for example in terms of recycling technologies or something 16 
like printing laser printing, do you see any trends towards that?  17 

 18 

T: Printing I am not so sure, but I do know quite a lot about recycling technologies for one there is a big, 19 
big project that is going to fiber sort I am not sure if you have heard of it. 20 

P: No, I don’t think so no.  21 

T: Okay, the fiber sort is a sorting machine let me say that is able to detect the material composition of 22 
garments that are collected from garment collection schemes. So now usually without… so this machine 23 
is still under development but in a traditional way when garments are collected and sorted this is all a 24 

manual process and you can imagine how time consuming that is and also how difficult it is to sort for 25 
recycling because if humans need to sort they look for garments that can be sold in the second-hand 26 
market and they do not sort so much for recycling.  27 

And if we want to recycle second hand or used garments the waste streams need to be pure so they need 28 

to be solely polyester, solely wool, solely cotton in order to be recycled and this is something that is 29 
very hard to do for humans. This machine that’s been developed is developed exactly for that reason to 30 
do that in an automatic way. I think there is even a YouTube video where you can see that there are 31 

garments on a conveyor belt and they are being scanned and then this scanner is connected to a really 32 
big database and will tell the composition of the garments and will then blow it out into one of the 33 
baskets. And this way creating pure waste streams that can be recycled. 34 

So this is one technology that’s on the sorting side and then there are a number of technologies under 35 
development innovations really for the chemical recycling of garments. And this will handle the problem 36 
of mixed materials in a different way. So the fiber sort is really good as a feed stock selection procedure 37 
for mechanical recycling but at the same time there’s innovations for chemical recycling where garments 38 

of any composition… I am going to generalize this because innovation is different of course but where 39 
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we can say that garments with a mixed composition of materials like polycotton through a chemical 40 
process can be separated into pets, monomers or polymers and a cellulose material.  41 

That way again creating pure streams that can be used for up cycling.  42 

P: Okay but it’s probably not available on an industrial scale, yet right?  43 

T: None of them no none of them. So we have done a due diligence process with a number and we keep 44 

on doing that where we select the most promising chemical recyclers and we discuss this with our plus 45 
members to determine which one we think is the most… again so most promising and which one we 46 
want to support in upscaling.  47 

 48 

2) P: Okay that makes sense and in general if we talk about the Cradle-to-Cradle concept in 49 
particular would you say it is a viable approach for fashion companies to become more 50 
sustainable?  51 

T: Oh absolutely because the Cradle-to-Cradle standard is so rigorous and that is absolutely the reason 52 
why we believe that if you truly want to make circular fashion, Cradle-to-Cradle is the only way to go 53 
because as you certainly know we look at the five attributes: material health, material reutilization, water 54 

stewardship, renewable energy and social fairness and no other standard looks at all of these aspects and 55 
no other standard at the same time has five levels as this path of improvement because we believe that 56 
you can do it all at once but we do believe that the human intention needs to be there to keep improving 57 

and this is exactly what the Cradle-to-Cradle standard is all about.  58 

And we notice also a tremendous uptake in our certification of course now a few big brands have 59 
certified their products and the materials and because of that it of course it helps our mission towards 60 
circular fashion.  61 

 62 

P: But would you say that this complexity and yeah that you have it on all different levels is also 63 
a challenge because it’s quite hard to achieve and is really, really complex?  64 

T: Of course, it’s something that the company or the people that are pursuing certification need to be 65 
aware of and they need to have a certain determination and backup within their company to go through 66 
this because it is of course… it is hard work we know but it pays off it definitely pays off and it is the 67 

only way that we can guarantee that we have safe and healthy materials in a circular economy.  68 

Because a circular economy in our eyes… a circular economy for fashion cannot be an economy where 69 
we circulate materials or products that are toxic or contain substances of concern we don’t want to 70 
circulate those over and over again. That is not a healthy circular economy. At the same time, we don’t 71 

want to make products that are perfectly healthy and super sustainable and made with the most expensive 72 
organic cotton etc. and with sustainable dyes and then end up incinerate it. 73 

Neither one of that solution is perfectly circular in our eyes and the Cradle-to-Cradle standard handles 74 

those two topics right from the start.  75 

 76 

P: So, when we talk about the chemical processes for separating cotton and polyester that isn’t 77 

a process that could be Cradle-to-Cradle certified right because polyester is quite toxic, and 78 
cotton is usually also at least dyed or finished with some toxic chemicals.  79 
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T: Actually, no it can be certified, the thing is though that none of the innovations is at a far enough 80 
stage for us to do so but we do not certify the input or the process, we certify the output and if the output 81 

is a pure cellulose, it can be perfectly certified.  82 

 83 

3) P: Okay that makes sense. And when fashion brands are designing their clothes by following 84 

the Cradle-to-Cradle approach what would you say are the main challenges or the most 85 
important challenges?  86 

T: The most important or yeah the biggest challenge is material health. That is where usually a few tiers 87 

of the supply chain have to be involved to find out all of the chemicals and all of the ingredients that go 88 
into a product and this can be challenging because this information usually is not available with the 89 
brands and they have to involve their suppliers and they are not always willing to share because they 90 
maybe not seeing the benefit right from the start.  91 

So that we find can be challenging and therefore we think it’s really important to make sure that the 92 
suppliers really are onboard and understand the meaning and understand the importance and then if you 93 
have a team that’s really dedicated to it, it can all be done because all the information is available it’s 94 

just making sure that you can gather it and start working with it. And then so the first thing is really 95 
gathering all of this information and secondly, it’s screening this information understanding which of 96 
these ingredients or chemicals are of concern and then the next phase is optimizing it, phasing out any 97 

toxic chemicals. So it’s a three step approach.  98 

 99 

4) P: Okay, I see and then yeah when we are talking about the Cradle-to-Cradle certification 100 
process so would you see that there are any obstacles in terms of cost or the process or some 101 

internal administration problems within the companies what do you think about that?  102 

T: No, no, I don’t see any problems. It’s like I said it’s a matter of commitment really and we can 103 
definitely see that the commitment towards sustainability and especially circular economy is reaching 104 

now also the CEO suites. So the CEOs and the higher management. So it becomes easier from 105 
sustainability people to work on these kind of projects and of course there’s costs involved but it’s also 106 
because a lot of work is involved and it’s not something that you only do once again it really requires a 107 

long term commitment. Does that answer your question?  108 

 109 

5) P: Yes, definitely. When we talk to different brands also and other stakeholders in that area and 110 
often we heard the most important point should be collaboration in terms to achieve common 111 

solutions. So from your experience would you say that different brands are working together to 112 
achieve common solutions or is the relationship rather competitive?  113 

T: It’s absolutely happening, and I think no I know that that is the only way that circular economy can 114 

come about and circular fashion can come about is through collaboration and it’s the buzzword 115 
everybody speaks about collaboration and we for instance with Fashion Positive we have a plus 116 
membership that you might have seen on our webpage where we have a group of brands they are… I 117 

am just naming a few it’s G star, H&M, Kering, Marks and Spencer, Eileen Fischer and another few.  118 

And they together really together work on certifying pre competitive materials so what is being done is 119 
together with these brands we are looking at the focus materials which materials do they use in high 120 
volume and if we would certify them have a really big impact and we have determined the top ten 121 
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priority materials and together we are reaching out to suppliers to the global suppliers of these materials 122 
and explaining them why certification would be super beneficial and that these brands are behind that. 123 

So I think that’s a perfect example of collaboration amongst brands in the fashion industry.  124 

 125 

P: And with regard to the consumers, do you see that the consumers are becoming more aware 126 

of Cradle-to-Cradle because what we experienced so far that many were saying okay it’s kind 127 
of lacking the marketing approach and the awareness. So people rather buy a T-shirt because 128 
it’s organic cotton than because it’s Cradle-to-Cradle certified because they don’t really know 129 

the concept.  130 

T: Yes, I must agree unfortunately and this is something that the institute has taken up and my job is 131 
now also I am becoming the director of stakeholder engagement to tackle exactly that issue because in 132 
fact, the standard is quite difficult to understand and we must find ways to translate that to consumers 133 

and we will do a better job at supporting the certification holders so the brands in communicating with 134 
their consumers. So the institute where I work at will not be starting a consumer campaign but we need 135 
to provide all certification holders with better tools and easy tools that they can use to communicate with 136 

their networks or with their consumers so that people start to understand why Cradle-to-Cradle is so 137 
important and why it’s a very good label to look out for.  138 

 139 

6) P: And besides raising consumer awareness, what would you say are the actions that need to 140 
be taken in the future for achieving the goal of a circular fashion industry?  141 

T: In general, it requires everything, this is a silly answer but it does because it requires not only certified 142 
and perfectly healthy and safe materials because if in the end there’s no good recycling structure or 143 

logistics structure then none of that is going to become circular. So it needs… it’s like a big machine 144 
and it seems like all the wheels in the machine need to start turning. If only one of the wheels starts 145 
turning, it doesn’t grab. I am not sure if I am explaining myself understandably but… so on all fronts I 146 

believe the developments must continue the innovations must continue for it to happen it cannot be only 147 
one piece of the puzzle that keeps developing because for instance if chemical recycling is going to 148 
happen, but there is not enough collection of materials then it’s not working right so it has to happen on 149 

all fronts.  150 

 151 

P: Yeah that makes sense, but don’t you think it’s a rather difficult approach especially with 152 
regards to the complexity of the global fashion industry I mean this industry is huge and the 153 

companies have thousands of suppliers and yeah how do you think that could be achieved and 154 
what do you see like how long it will take.  155 

T: That’s a good question and of course in the scheme of things it seems like maybe undoable or… but 156 

everything is doable we just have to take it one step at a time and just as an example 20 years ago when 157 
paper was recycled for the first time you had paper that looked brownish and you could see the fibers in 158 
it and it was more expensive than white paper people were like why should I buy that but now if you 159 

buy recycled paper for printing, it’s the same price as normal paper, a virgin paper it looks perfectly 160 
white so some things just need time and I do see that the fashion industry is much more complex than 161 
the paper industry but it is possible. And I think again the buzzword here the keyword is collaboration 162 
and I think that the work that we do especially with the uptake now by the brands and the plus 163 

membership all the work that’s happening there is really going to make an impact. It won’t be tomorrow, 164 
it won’t be next month, but it is happening we definitely see that. 165 
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7) P: Okay and so when we look at the future what would you say will have changed within the 166 
let’s say next ten to fifteen years?  167 

T: A lot of things will have changed. I think there will be a much wider choice of fully sustainable and 168 
fully circular clothes out there because now of course that’s super limited but I think that will have 169 
changed and the basis for that will be the materials collection that you can find on our webpage so if 170 

you go to FashionPositive.org you can find the materials collection or the library as we call it and that 171 
is a growing library of certified products and materials where brands and designers can choose products 172 
from and design a circular garment. 173 

So there will be much more of that, there will be a wider range for consumers to choose from and the 174 
consumer will be aware of what they buy and how important it is to buy circular fashion we can already 175 
see that there is so much happening and that the millennials they make much more sustainable choices 176 
they think about where garments come from they think about how often they wear them, if they really 177 

need it so there’s already… this mind shift is already taking place but of course it takes a generation.  178 

P: So it’s also about transparency right so… 179 

T: Definitely yes definitely if you are not transparent the consumer is not going to trust it and will not 180 

be inclined to buy and it requires transparency across the supply chains to work together to have this 181 
collaboration it’s all about that yes.  182 
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Appendix 11: Interview Guide 

 

Circular Economy in the Fashion Industry – Master´s Thesis Interview Guide 

 

1) What are the current trends regarding circular design strategies in the fashion 

industry?   

 

 

2) Do you regard the cradle-to-cradle concept as a viable approach for fashion 

companies to become more sustainable? Why/why not?  

 

 

3) What were the most important challenges for your company in the design process 

when designing clothes by following the C2C approach?  

 

 

4) What were the biggest obstacles when getting your product C2C certified (costs, the 

process, administration, the commitment to continuously become a “better” 

company)? 

 

 

5) Which kind of fibres, do you believe are most likely to be used for mass production? 

And do you believe that some of those fibres have the power to shift the fashion 

industry to become more circular?  

 

 

6) From your experience, do you see that the different brands collaborate to achieve 

common solutions (e.g. economies of scale to design circular products suitable for the 

mass market) or is the relationship rather competitive (e.g. brands regard new design 

strategies or technologies as a competitive advantage)?  

 

 

7) What do you think, how will the fashion industry look like in 10 to 15 years?  
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Appendix 12: Table of Findings 

 

Theme  Code ID Lines  Quotes 

Consumers Awareness 1     

Consumers Awareness 2     

Consumers Awareness 3 121 Of course there is a growing consumer segment that is aware 

of environmental issues (…) 

Consumers Awareness 4 68-69 Thinking about what do you need to be happy, how much 

growth do we need, are there substitutions for globalisation 

or could I produce it myself sometimes. 

Consumers Awareness 5a 44-45 No, I think they want to be leaders and also consumers are 

becoming more demanding. So probably business as usual is 

going to be bad business and they are seeing this already. 

Consumers Awareness 5b 50-51 (…) for various reasons, both from environmentally reasons, 

from brand perspective and from customers demanding more 

sustainability. 

Consumers Awareness 6 11-12 Because than I think the consumer will be aware that all this 

environmental stuff can as well look luxurious. 

Consumers Awareness 7 69-71 Wir sind an einer stetigen Optimierung interessiert und froh 

darüber, dass unser Kunde auf unsere innovativen Ideen 

miteinsteigt und uns anhand seines Feedbacks stetig fordert. 

Am Ende ist es eine «Win-Win-Situation». 

Consumers Awareness 8 158-161 I think it´s also a re-thinking process for the customers to say; 

ok of course I want to be trendy but do I always need to buy 

so much and then throw it away? I think that also plays into 

the whole circular economy effect. 

Consumers Awareness 8 170-172 So, the plastic bag consumption has dropped rapidly in the 

past 2-3 years. So, I think, if there is a general approach from 

many companies, to sort of make customers aware, (…) 

Consumers Awareness 9     

Consumers Awareness 10 129-136 Yes, I must agree unfortunately and this is something that the 

institute has taken up and my job is now also I am becoming 

the director of stakeholder engagement to tackle exactly that 

issue because in fact, the standard is quite difficult to 

understand and we must find ways to translate that to 

consumers and we will do a better job at supporting the 

certification holders so the brands in communicating with 

their consumers. So the institute where I work at will not be 

starting a consumer campaign but we need to provide all 

certification holders with better tools and easy tools that they 

can use to communicate with their networks or with their 

consumers so that people start to understand why Cradle-to-
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Cradle is so important and why it’s a very good label to look 

out for. 

Consumers Awareness 10 172-174 So there will be much more of that, there will be a wider 

range for consumers to choose from and the consumer will be 

aware of what they buy and how important it is to buy 

circular fashion we can already see that there is so much 

happening (…)  

Consumers Transparency 1 34-35 But to have transparency in the value chain is very important 

for the consumer and also for the industry and this is much 

easier if you produce in the EU. 

Consumers Transparency 2     

Consumers Transparency 3     

Consumers Transparency 4     

Consumers Transparency 5a     

Consumers Transparency 5b     

Consumers Transparency 6 41-44 And the condition was, you need to show what you are going 

to do with it. So a clear message. I think if we are looking 25 

years back, today the consumer is much more educated what 

it is all about. They are asking questions, not primarily 

always the right question but they are asking questions and 

they are really looking for transparency. And I think a big 

challenge is which company can really provide transparency 

to fulfil the needs of the consumer. 

Consumers Transparency 6 199-200 Because when I talked about the Wolford project that the 

consumer is asking for full transparency I would say in 10-15 

years from now this will be normal. 

Consumers Transparency 6 135-137 We want to have full transparency, and the most difficult 

thing these people are doing within the circular economy is 

that they are trying to optimize one element out of the cycle. 

They are not going to challenge the entire cycle. 

Consumers Transparency 6 165 With C2C you can get the transparency. 

Consumers Transparency 6 268-270 I think I am pretty positive. Because a new generation is 

coming. They understand the concept differently than my 

generation. I think you will ask for transparency.  
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Consumers Transparency 6 166-169 If you have full transparency what is really in there you can 

reduce the inspection checks dramatically. You can even 

change the processes and eliminate some processes. Where 

you can save costs. So there are a lot of cost benefits that are 

feasible with C2C. 

Consumers Transparency 7     

Consumers Transparency 8     

Consumers Transparency 9 194-196 (…) that we make it really transparent because we think even 

that thinking on products that you really mention what is in 

the product. This becomes more and more going into the 

head of the people and that really makes it transparent.  

Consumers Transparency 10 178-180 Definitely yes definitely if you are not transparent the 

consumer is not going to trust it and will not be inclined to 

buy and it requires transparency across the supply chains to 

work together to have this collaboration it’s all about that 

yes. 

Consumers C2C Consumer 

Understanding 

1     

Consumers C2C Consumer 

Understanding 

2 26-28 And it challenges the marketing team to think about how to 

communicate to customers a complicated story. C2C’s 

strength is that covers most sustainability issues, but 

customers do not have a holistic understanding of the 

sustainability challenges in apparel. 

Consumers C2C Consumer 

Understanding 

2 82-83 End customers need to understand the value of the C2C 

standard. This is the same challenge for all product standards.  

Consumers C2C Consumer 

Understanding 

3     

Consumers C2C Consumer 

Understanding 

4 154 It’s too abstract, it’s not a benefit for the consumer. But if 

you would say, that´s the first black t-shirt that also sensitive 

people can wear and you won’t get allergies from it, that is so 

much better but nobody is selling that. 

Consumers C2C Consumer 

Understanding 

5a     

Consumers C2C Consumer 

Understanding 

5b     

Consumers C2C Consumer 

Understanding 

6     

Consumers C2C Consumer 

Understanding 

7     
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Consumers C2C Consumer 

Understanding 

8 26-30 Öko-Tex has been around for a long time and many 

customers, also internationally, can relate to the label. And 

Fair Trade as well because you get it in the food area and 

everywhere. And C2C, there is still, unless you are really into 

the ecologically living and fair and biodegradable and 

organic lifestyle, if you are not really into that and try to find 

lots of information on it, I think that C2C is not so easy to 

come about as a customer. 

Consumers C2C Consumer 

Understanding 

8 149-153 (…) usually the main thing is that if people know C2C then 

they buy it but often our customers buy this range because we 

say it´s organic. (…) but if they don´t know what C2C is, 

then they usually buy it because it´s organic cotton.  

Consumers C2C Consumer 

Understanding 

8 119-120 And also, we have large brands that also promote C2C, it 

creates more awareness. 

Consumers C2C Consumer 

Understanding 

8 16-17 Yes, I think it´s a good approach but we have been part of 

C2C for 12 years now and it´s still difficult to get people to 

know about and understand what it means 

Consumers C2C Consumer 

Understanding 

8 18-20 (…) our main market is Germany so for us, you know, 

“cradle-to-cradle” is an English wording so to sort of make 

people understand what it actually means and put their focus 

on it is quite a bit a long way to go. 

Consumers C2C Consumer 

Understanding 

9     

Consumers C2C Consumer 

Understanding 

10     

Consumers Values and 

Demands on Fashion 

1     

Consumers Values and 

Demands on Fashion 

2     

Consumers Values and 

Demands on Fashion 

3     

Consumers Values and 

Demands on Fashion 

4     

Consumers Values and 

Demands on Fashion 

5a     

Consumers Values and 

Demands on Fashion 

5b 88-90 Because there is big focus now on organic cotton, which 

hardly doesn´t exist and no one really buys cotton that is a 

key thing I think. Because you buy clothes or you buy 

fashion. 

Consumers Values and 

Demands on Fashion 

5b 70-72; 

74-76 

In the end it has to do with fashion and it has been tried 

before to make cloths more long-lasting or sustainable or 

being able to change the cloths. […] So, it has been tried and 

it´s not easy because fashion is fashion and it’s in his whole 

essence that it keeps changing. I don´t really see how it can 
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be done. Of course, it has to be done on the design level but 

from a designer´s perspective it´s very complicated. 

Consumers Values and 

Demands on Fashion 

6 44-45 But the consumer can choose what kind of values does 

correspond to my values to my personal values. 

Consumers Values and 

Demands on Fashion 

6 296-298 We have to think of the consumers. If you can get the 

products at a very transparent level where the consumer can 

see that these are the values the product is presenting and 

they correspond with my values that I have. 

Consumers Values and 

Demands on Fashion 

6 67-68 Because this is crucial in fashion, it is about function and you 

need stretch. The consumer wants it, so we have developed a 

biodegradable elastomer. 

Consumers Values and 

Demands on Fashion 

7 53-57 Darüber hinaus soll der Artikel nicht nur gefallen und mit 

einem C2C- Label ausgestattet sein, sondern ebenso den 

Qualitätsansprüchen von CALIDA entsprechen. Nur so 

können wir gewährleisten, dass unsere USPs wie angenehme 

und natürliche Materialien, Langlebigkeit, perfekte 

Passformen sowie ausgezeichneter Tragekomfort erfüllt 

werden. Am Ende möchte man auch selber den Erwartungen 

der Firmen- ID gerecht werden. 

Consumers Values and 

Demands on Fashion 

8     

Consumers Values and 

Demands on Fashion 

9     

Consumers Values and 

Demands on Fashion 

10     

Industry Trends 1 84-90 Today there is a booming technology called digital printing. 

It has a growth of more than 30% a year and that’s coming 

now because that is much more sustainable you don’t need 

water for your treatment you don’t need harsh chemicals. For 

instance when you were producing jeans in the past when 

you want to fade some of the colour way then they have used 

chlorine and such harsh chemical now they use laser. That’s 

new and more sustainable technology. You have of course to 

invest in laser technologies but then you also have another 

way to design what you have done before with chemicals. 
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Industry Trends 2 4-14 The only meaningful circular design strategy by a major 

brand/retailer is C&A C2C Certified™ GOLD product range. 

These products are the closest to being suitable for a circular 

economy. Major brands/retailers are also using recycled 

materials, which they believe is a circular design strategy. 

But, only if the materials are not blended and the products are 

free from hazardous chemistry (e.g. rPET has residue of 

antimony-trioxide catalyst, and some evidence suggests that 

this is a carcinogen). Other efforts include using 100% 

natural materials, including natural dyes or non-toxic 

synthetic dyes (e.g. Dystar’s C2C Certified™ dyes, which are 

platinum for material health) – Freitag is a good example. 

And finally, others see design for longevity as a circular 

design strategy, but I would say that this is only a step in the 

right direction. Reducing product obsolescence doesn’t mean 

that the product can be used in a biological or technical cycle. 

It just means we are using fewer resources. But, there is no 

qualification on the material health of those resources. 

Industry Trends 2 68-69 The 90% of the brands/retailers that are not reputation-

sensitive need to start implementing sustainability strategies. 

Industry Trends 3 8; 22-27 So there are a few companies that are experimenting with 

new business models and the way we see it. […] Mostly this 

evolves around business models like rentals, so there you 

have companies like rent a run way, like Y closet, who 

actually, I think they went public and are worth hundreds of 

millions of dollar already. So rental companies, than you 

have other companies experimenting with warranties like 

Nudie Jeans that give you a life long warranty on your jeans 

and therefore, boost brand loyalty. Because you stick with 

that brand for a longer time. Then there are companies with 

buy back and send back options. 

Industry Trends 3 41-49 The second one actually feeds more into the production area. 

So for example here you have Nike that have what they call, 

the “making app”. That provides designers with information 

on what´s the impact of the materials that I am choosing, are 

there recycling technologies available for that particular 

material etc. And then thirdly there are, that is just my 

feeling, but there is a massive trend towards valorising 

materials from other industries. And that is something that 

you probably have seen in the report. That’s orange fibre for 

example that take orange peels and extract the cellulose and 

can create new fibres from it. And then on the plastic side 

you have recycled PET. For example yesterday Adidas 

launched their new shoe “… for the ocean” which is made 

from ocean waste. There is a massive wave towards utilizing 

waste from other industries. 

Industry Trends 3 108-110 For example poly cotton blend seems to be a quite popular 

topic to tackle for innovators and there are a lot of companies 

researching this and it seems like in the future we will have 

this. 
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Industry Trends 4     

Industry Trends 5a 12-13 And I feel that at least the big companies are investing a lot 

of money to all kind of initiatives, like on research on how 

could we separate different fibres and create new material. 

Industry Trends 5b 5-9 Well I haven’t focused on this but the fashion industry is 

getting more and more aware that the whole circular thinking 

has to start by design. I think they are well aware of that and 

how to design cloth in order for it to be prolong the usage for 

example better quality whatever, but on the same hand we 

also know that it´s currently easier to recycle fibres that are 

not mixed but the fashion industry is not really interested in 

having not-mixed fibres. 

Industry Trends 5b 53-56 So, it´s only one third that actually have a sustainability 

policy. So, there is not that many fashion brands that actually 

do something. And out of that one third that has a 

sustainability policy, not all of them have a clear definition or 

have spent much time, work or money on that policies. 

Industry Trends 5b 31-33; 

35 

Of course, we are mostly focused on H&M at the moment 

and it is a big company and they do have the funding, so if 

they see something interesting they will definitely buy a 

share of that and see if it is going to work. […] When they 

see an interesting thing, they try to invest in that.  

Industry Trends 5b 14 (…) which in a way is: how can we continue business as 

usual with better technology. 

Industry Trends 6 4-5 There are some companies making a lot of noise that there 

are going to go for that approach but it is not really easy.  

Industry Trends 6 24-25 I think you should be really careful who is getting the credit. 

And not the one who are making a big noise. 

Industry Trends 6 23-24 Where they had to submit some money and basically, they 

are now in this community but basically they are not doing 

anything. 

Industry Trends 7 8-12 Ganz kurz gesagt und in Bezug auf Kleidung und Textilen 

beobachtet man die Entwicklung zurück zum Natürlichen, 

zum Soliden, zu einer guten Qualität und einer Langlebigkeit. 

Von der Natur, für die Natur, zurück zur Natur - man setzt 

auf natürliche Materialien, fair hergestellt, frei von jeglichen 

Chemikalien, welche sich auf den Träger schädlich 

auswirken könnten. 

Industry Trends 7 14 Fast Fashion und schnelle, kurzlebige Trends werden 

vermehrt kritisch hinterleuchtet. 

Industry Trends 7 134-137 Noch ist die Endlichkeit der Ressourcen vielleicht noch nicht 

überall spürbar. Aber das wird kommen und dann gilt es zu 

handeln. Die Not wird erfinderisch machen, manchmal muss 

es weh tun, bis man merkt, dass man es anders machen sollte. 

Industry Trends 8     
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Industry Trends 9 5-8 I mean in general, in the fashion industry, when you look at 

what people are doing is that I would say the big brands they 

all are talking about sustainability, they are talking about 

circular economy but what you see at the end is that they are 

like H&M they are collecting clothing but they do not really 

know what to do with that (...)  

Industry Trends 10 5-12 (...) but I do know that for sourcing there is definitely a trend 

towards more sustainable products and an increased volume 

of recycled content like recycled cotton, recycled polyester, 

and many of the brands have set themselves really high 

standards to reach in the coming years to increase the amount 

of sustainable materials or even recycled materials and 

besides that but that doesn’t relate really to the question we 

can see that there is a tremendous amount of innovators 

thinking of new materials, designing new materials that come 

from for instance food production by products that are based 

on let me say like full leather based on collagen all these kind 

of innovations. 

Industry Transition 1 96-97 Of course this is still in the pre up-scale phase but it is 

coming now and the investments are coming too. 

Industry Transition 1 69-70 It has taken a long time in the industry for more than 20 years 

in the beginning it was very slow but now the snowball is 

really running. 

Industry Transition 1 113-115 That is the drawback here right now that it is not so cheap as 

what we have right now. But is has the potential to become 

cheaper. You have the technology and the materials it is just 

a matter of scaling up. 

Industry Transition 1 65-69 That’s one part of it but there is a lot of new technology new 

chemistry, more sustainable chemistry, right now there is a 

boom of new products in the market and when I have the 

contact to all chemistry suppliers for textile industry, all are 

coming with new products every second month and more 

sustainable products. There is a lot going on right now 

because all the industry have taken a move and that’s up 

running now. 

Industry Transition 2     

Industry Transition 3 50-54 I am not saying they are the most sophisticated strategies but 

again when the foundation was founded 17 years ago circular 

economy when you googled it you will get around 70.000 

hits on google today is into the hundreds of millions or even 

billions. We are only in the beginning of the journey and I am 

sure that in the next years the more designers experiment the 

more we will have new and innovative ways of designing for 

circularity. 

Industry Transition 4     

Industry Transition 5a     
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Industry Transition 5b 40-43 I think they can see a risk, a risk for their business, because 

there will be resource scarcity, we can’t grow as much cotton 

as much as they might want to. So, it is a big risk and also the 

environmentally impacts such as the climate change are 

going to be a risk for businesses, so I think it’s mostly from 

that perspective. It´s not like a saving the planet activity.  

Industry Transition 6 284-285 So I think the tipping point will come in a couple of years. 

And then I think more or less everyone has to do it.  

Industry Transition 6 207-208 It is a transition period were we are going through. 

Industry Transition 7 145-146 Dieser Wechsel vom «kann» zum «muss», wird in den 

kommenden Jahren noch deutlich allgegenwärtiger werden. 

Industry Transition 8     

Industry Transition 9     

Industry Transition 10     

Industry Supply Chain 1     

Industry Supply Chain 2 30-32 The meaningful impact on a fashion company is if they strive 

for GOLD or PLATINUM, and if they choose to have their 

whole supply chain audited, rather than just the final 

manufacturer. 

Industry Supply Chain 2 37-39 (…) they gain a deep understanding of the investment that 

each entity is making and they create a deeper understanding 

of what needs to change in their business to scale circular 

business models. 

Industry Supply Chain 3     

Industry Supply Chain 4     

Industry Supply Chain 5a 63-64 Yeah, our colleagues were working together with Houdini 

this Swedish sports cloths company and they already being a 

small one, they had very big difficulties what is there in their 

supply chain. 

Industry Supply Chain 5b 58-59 Which is further complicated by their value chains being so 

big and complicated that they can´t really control their own 

value chain. 

Industry Supply Chain 5b 87-88 So, there are so many steps in the value chain that is also 

going to be on multiple levels when it comes to geography or 

chemicals used. 

Industry Supply Chain 5b 148-151 But I don´t really see that because it is a big global system 

and they estimate that 1 out of 6 is employed in the fashion 

industry globally. So, it´s a very big industry and how do you 

transform such a big and complex system in ten years? 

Industry Supply Chain 6 164-165 Because they have no clue about supply chains. They have no 

clue what kind of chemicals are in their supply chain.  
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Industry Supply Chain 6 51-52 And you need them at Gold level for the C2C certification 

because if you don´t have gold level, so what.  

Industry Supply Chain 7 18-20 Von der Gewinnung des Rohstoffes über die Stoffherstellung 

und Ausrüstung bis hin zum Konfektionär, dem Vertrieb an 

den Endkunden und der Entsorgung des gebrauchten Artikels 

müssen alle Aspekte berücksichtigt werden. 

Industry Supply Chain 7 75-77 Dies ist nicht immer einfach, wenn man zusätzlich bedenkt, 

dass man ja auch unter Landesgrenzen überschreitenden und 

zeitlichen Konditionen arbeitet und entwickelt.  

Industry Supply Chain 8     

Industry Supply Chain 9 78-83 (...) they have a amada of people only to secure this and this 

is much more difficult when you have a global sourcing and 

when I have my partners in the region even I mean we have 

this Japanese partner but there I am there for 2 times a year 

and seeing all this and knowing all the people and they have 

even in Germany they have people so then it’s for the smaller 

for the more local it’s much more easier to do this instead of 

you have really this global system I think this is one of the 

main reason. 

Industry Supply Chain 10 85-89 (...) the biggest challenge is material health. That is where 

usually a few tiers of the supply chain have to be involved to 

find out all of the chemicals and all of the ingredients that go 

into a product and this can be challenging because this 

information usually is not available with the brands and they 

have to involve their suppliers and they are not always 

willing to share because they maybe not seeing the benefit 

right from the start. 

Industry Supply Chain 10 90-92 (…) we think it’s really important to make sure that the 

suppliers really are onboard and understand the meaning and 

understand the importance and then if you have a team that’s 

really dedicated to it (…) 

Industry Collaboration vs. 

Competition 

1     

Industry Collaboration vs. 

Competition 

2 37 They have to create deep collaboration between all value 

chain members (…) 

Industry Collaboration vs. 

Competition 

3 100 This has to be a collaborative and systemic effort.  

Industry Collaboration vs. 

Competition 

3 123-129 But we are gathering companies from across the industry that 

want to work together on these issues. Lets say we have 

H&M and Zara, and Nike and Adidas, so the big, big brands 

that are competitors working together one these issues. And 

on certain issues they already are. There are initiatives like 

ZDC, (zero discharger chemicals), there is the better cotton 

initiative (the sustainable apparel coalition) so there are 

initiatives where these brands are actually working together 

and what we bring is the systemic view into the discussion 

because the initiatives the brands are working on at the 
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moment are a bit like patches, so they only tackle one 

particular problem. 

Industry Collaboration vs. 

Competition 

4 96-99 Or the other way around; I know start-ups that have 

important players in the supply chain and say: ok, let´s be 

honest, I cannot tell them which factory is able to 

manufacture this, because they will make an offer to my 

manufacturer and then H&M is taking over the whole factory 

and they will not produce for my small label anymore. 

Industry Collaboration vs. 

Competition 

4 76-77 So, I would say for the small ones, there I see a lot of 

collaboration, also with bigger players. 

Industry Collaboration vs. 

Competition 

4 99-103 (...) you have to be realistic - I am a big fan of cooperation 

but on the one hand you have to be optimistic as well as a 

start-up that has something special, you cannot exchange on 

everything. It´s an interesting question to ask; where is open 

source or where is not open source knowledge transfer 

important and in which areas is a little bit of disclosure, 

unfortunately, necessary. 

Industry Collaboration vs. 

Competition 

5a     

Industry Collaboration vs. 

Competition 

5b 138-140 It´s a trend that sustainability should be open source but I´m 

not sure. 

T: But at the same time, they are investing their money to 

sort of research that has patents. 

Industry Collaboration vs. 

Competition 

6 153-155 That is innovation. We are changing the market. But the 

competition out there is not admiring it. They are fighting it. 

It is competition. There are not only good guys out there. 

Industry Collaboration vs. 

Competition 

6 196-198 (…) we started this 25 years ago. No one has been talking 

about open source. So this is fairly new. 

Industry Collaboration vs. 

Competition 

6 245-250 The whole dilemma is that the big guys are only talking. 

They are making big noise but they never want to make it 

happen. They only care about the market share. If you are 

driving for market share you cannot accept innovation in 

your industry. Because than every competitor would have a 

chance to enter into the market. But what these companies 

are doing it they are looking for innovative companies and 

then they buy the company, they take the innovation and the 

innovation goes under the table. 

Industry Collaboration vs. 

Competition 

7 73-75 Viele Leute, welche firmenübergreifend zusammenarbeiten 

müssen, müssen am selben Strang ziehen, damit ein solches 

Produkt überhaupt entstehen kann. 
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Industry Collaboration vs. 

Competition 

7 115-120 Man muss sich mit anderen Firmen zusammenschliessen, um 

da einen Schritt in eine neue umweltfreundlichere Richtung 

gehen zu können. Auch im Firmen- Zusammenschluss kann 

man Wettbewerbsvorteile erzielen und diese dann 

gemeinsam teilen. Die Entwicklung und Untersuchung an 

sich kann, auch wenn sie gemeinsam entsteht, in den 

einzelnen Firmen aus dem Zusammenschluss rückwirkend 

wieder neue Ideen und Ansätze entstehen lassen. 

Industry Collaboration vs. 

Competition 

7 137-140 Für solche, welche die Notwendigkeit jetzt schon erkennen, 

steht fest, dass man zusammenhalten muss - die Firmen 

untereinander sowie die Kunden und Firmen. Dabei ist 

Transparenz, Kommunikation und Aufklärung 

ausschlaggebend. Alle Beteiligten - seien dies Entwickler, 

Produzent oder Endkunde - müssen bereit sein, ihren Teil 

dazu beizutragen. 

Industry Collaboration vs. 

Competition 

8 51-53 (…) certain companies like C&A they use a label which we 

would like to use, which we were looking for it forever but 

apparently it´s somewhere but for other companies the 

interexchange between the different companies, their 

competitors is not so easy. 

Industry Collaboration vs. 

Competition 

9 185-191 (...) we think that this is for sure a help for our brand to be 

more sustainable to become better known for that so that’s 

why we are talking very open but we think that even to really 

to change thinking that this topic is really open and I think 

we have to help each other that we really for sure I want to 

be… now I want to be first and want to have this advantage 

of being first to become more known but I think this behavior 

of keeping everything secret has to change for that and that’s 

why I think even brands can collaborate in the future for this 

project or for this Cradle-to-Cradle thinking that we can 

really get a change in thinking. 

Industry Collaboration vs. 

Competition 

9 204-205 I think the key word is collaboration. So, this is really the 

thing that you have to collaborate very close together. 

Industry Collaboration vs. 

Competition 

9 211-214 that is this close collaboration this can even work in a 

worldwide supply chain but it’s for sure more difficult.  

Because I do not have everybody to reach within the next one 

hour so this is but I think this… when you really when you 

say the collaboration is my target number 1 you can even 

achieve that as big brands with a global sourcing system. 

Industry Collaboration vs. 

Competition 

10 112-114 It’s absolutely happening, and I think no I know that that is 

the only way that circular economy can come about and 

circular fashion can come about is through collaboration and 

it’s the buzzword everybody speaks about collaboration (…) 

Industry Recycling 1     

Industry Recycling 2 52-55 Operational challenges: Improving year on year to keep your 

certificate, e.g. for material reutilisation, you have to show 

progress towards getting the materials back from your 
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customers and recycling them back into clothes or products 

of higher value. 

Industry Recycling 3 30-34; 

38 

(...) they learn how there clothes should be designed to be fit 

for circularity. So they learn about, where to we have quality 

issues. Do we have certain clothes that break at the same area 

all the time so we can fix that and that feed back in now we 

are talking about the design strategies. So how can we 

increase the quality of our clothes and when people send it 

back how can we valorise the value that is still in the clothes. 

[...] recycling, the ultimate recycling need to be in line with 

design. 

Industry Recycling 3 66-67 You have a C2C t-shirt and you wear it for half a year and 

then you put it on the compost. That is not valorising the 

material to the fullest, to the maximum. 

Industry Recycling 3 85-93 Then there is today a massive lack of recycling technologies. 

There is mechanical recycling and then there is chemical 

recycling. Mechanical recycling hasn’t change in 250 years. 

It is still the same process. You rib the clothes apart and then 

you respin them into yarn but this yarn is of lower quality 

and that makes brands hesitant to use them because they 

don´t want that stuff to break within a couple of days. And if 

you look at fibre blends there are no recycling technologies 

available today on and industrial scale, there are available on 

lab scale but not on industrial scale that any company could 

utilize and say, look we have polycotton blends, we can 

separate it and win back the cotton, win back the polyester. It 

does not exist. That is a massive challenge, there is a huge 

innovation gap that need to be overcome. 

Industry Recycling 3 101-102 Which is low collection rates. In Germany collection rates 

are quite high but if you look at the world wide collection it 

is super low. 

Industry Recycling 4     

Industry Recycling 5a     

Industry Recycling 5b 120-127 So, you have losses in all stages in the value chain. So even if 

we have a fibre that we keep recycling we are going to have 

losses to up to 50% throughout the value chain. So, it´s not 

going to solve the problem with creating one t-shirt and just 

keeping that t-shirt in a loop in a way because the next time 

you can only make half a t-shirt. T: If you actually then think 

that the whole demand for clothes is growing a lot. So, we 

might end up having the same situation as we have now. 

C: Yes, in 30 years or so we might need as much new fibres 

as we need today, even if we keep recycling them at the best 

we can. 

Industry Recycling 6 75-77 And then they have to show a take back system. This is a big 

hurdle. And then you have to show some solutions for 

bringing the materials back into the cycle. 
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Industry Recycling 7 92-95 Das heisst sich zu fragen, wie gewinne ich meine Rohstoffe 

und wie versuche ich diese wieder optimal in den Kreislauf 

zurückzuführen. Und zwar so, dass ich meine verwendeten 

Fasern nicht immer wieder von Grund auf neu herstellen 

muss und somit immer wieder neue knappe Ressourcen 

gebrauchen muss. 

Industry Recycling 8 79-81 For us, we only use organic cotton, we don´t use any 

polyester or anything because we only, in our C2C line we 

only want to do products that are biodegradable, not 

recyclable. 

Industry Recycling 8 88-90 (…) we said that if we want to do C2C, then we want to 

make it so that it is biodegradable completely and not just 

recyclable, because we cannot recycle it ourselves, so would 

have to send it to someone else. 

Industry Recycling 9 59 I mean 100% cotton t-shirt is not really a big invention 

Industry Recyling 9 103-104 So this is really a system where we can really this one liter of 

oil we are using making 500 tights and we can really keep 

this in circle for 97% (…) 

Industry Recycling 10 28-31 (...) waste streams need to be pure so they need to be solely 

polyester, solely wool, solely cotton in order to be recycled 

and this is something that is very hard to do for humans. This 

machine that’s been developed is developed exactly for that 

reason to do that in an automatic way. 

Industry Recycling 10 35-39 So this is one technology that’s on the sorting side and then 

there are a number of technologies under development 

innovations really for the chemical recycling of garments. 

And this will handle the problem of mixed materials in a 

different way. So the fiber sort is really good as a feed stock 

selection procedure for mechanical recycling but at the same 

time there’s innovations for chemical recycling where 

garments of any composition. 

Industry Recycling 10 44-47 None of them no none of them. So we have done a due 

diligence process with a number and we keep on doing that 

where we select the most promising chemical recyclers and 

we discuss this with our plus members to determine which 

one we think is the most… again so most promising and 

which one we want to support in upscaling. 

C2C Lacking Knowledge 1 40 The biggest obstacle right now is lack of knowledge. How to 

make the right qualities. 

C2C Lacking Knowledge 2     

C2C Lacking Knowledge 3     

C2C Lacking Knowledge 4 27-28 So, first of all there is the lack of knowledge, which materials 

exist, like really the material database is missing.  
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C2C Lacking Knowledge 4 33-36 But there are other techniques of how to combine two pieces 

of textile together. And those new techniques are not very 

known either. Then there are ways how you can use mono-

materials and not different textiles, how to keep it a mono-

material at the end, with different procedures. But this 

knowledge is not very spread as well. 

C2C Lacking Knowledge 5a     

C2C Lacking Knowledge 5b     

C2C Lacking Knowledge 6 262-265 I have first another problem that I see that the educational 

industry is not really taking it up. The aspect of circular 

economy is not really taught at universities. It is not being 

taught at industrial designers. They are not taught to create a 

good product but in creation of this product it has to be 

included that these materials in the product can be made 

available in a good quality for other products to come. 

C2C Lacking Knowledge 7     

C2C Lacking Knowledge 8     

C2C Lacking Knowledge 9 139-141 And so we had really to change because even for example 

our when you talk about challenges our head of the dyeing 

lab he had to invent all the recipes and all the things for 

dyeing and he said he was like when he was in his education 

so he knew nothing he did not know (...) 

C2C Lacking Knowledge 10     

C2C Material Challenges 1 41 (…) then you have polyester as the major of all textiles (..) 

C2C Material Challenges 2 46-48 Material blends (e.g. creating fabrics that perform like 

poly/cotton/elastane blends, but are 100% biodegradable), 

sourcing affordable non-toxic/hazardous dyes and 

finishing/performance agents. 

C2C Material Challenges 2 49-50 Designing the product so that the technical and mechanical 

materials (e.g. metal buttons and zippers from jeans) can be 

separated at end of use. 

C2C Material Challenges 3 82-85 So you have poly cotton, you have wool acrylic, you have 

poly (….) you have all sorts of different materials blended 

together. That is definitely a big challenge because the blends 

make the materials cheaper and that caters on the cost 

pressure that comes on these companies. So that is definitely 

one challenge. 

C2C Material Challenges 3 135-136 (…) because you can´t chemically recycle cotton back into 

cotton because you destroy the cellulose structure of it (…)  

C2C Material Challenges 3 80-82 First of all, most companies are under immense cost pressure 

today. If we look at the material composition of your clothes 

today there will be some sort of blend materials. It is quite 

rare that you get non-blened materials and then it is 

expensive. 



178 
 

C2C Material Challenges 3 142-145 However, polyester is still cheap and prevalent that I don’t 

see it going anywhere, but there is the big big issue of 

microfibre shading. So in order to make polyester there needs 

to be a redesign to make it innovative so it does not shad 

microfibre and that accounts for all the plastic fibres, nylon, 

acrylic, polyester. 

C2C Material Challenges 3 134-137 (...) there is a fibre called Lyocell, which is a cellulose based 

fibre and that will be the output of many recycling 

technologies, because you can´t chemically recycle cotton 

back into cotton because you destroy the cellulose structure 

of it and that means the output of these recycling 

technologies will be Lyocell. 

C2C Material Challenges 4 36-39 So, you know, like every step of the material selection is 

already a challenge. Then the procurement itself is a 

challenge as well. Because there are only a few suppliers and 

it’s not so easy to find out who is the supplier for a specific 

thing, let´s say you want to make a t-shirt and you need a 

button: where to find a C2C button. 

C2C Material Challenges 4 32-33 Then the threat is crucial to be C2C too. 

C2C Material Challenges 5a     

C2C Material Challenges 5b 85-86 Cotton is not per se good or bad. It has to do where it is 

sourced from and how it is grown or cultivated or if it was 

irrigated or not or if it was in an arid area or not and how it 

was shipped and how it was dyed. 

C2C Material Challenges 5b 97-100 I think there are fabrics that can be used but it´s unlikely 

because cotton is so subsidised and it´s a big industry, it´s a 

really really big and important global industry so it´s hard to 

take shares from cotton. And polyester is so far so cheap. 

And also, because it´s made from what we consider a by-

product, even if there were more sustainable choices, I think 

it´s unlikely that it will outgrow cotton or synthetic fibres. 

C2C Material Challenges 5b 104-106 So, there is basically no fibre that is sustainable from all 

perspectives. And in the end, it also has to do with how much 

we consume and the speed of fast fashion. 

C2C Material Challenges 6 118-119 If you look into the fashion industry they are all using cotton-

polyester sewing yarns – no go. 

C2C Material Challenges 6 149-150 60% of the entire textiles, being produced globally are a 

cotton polyester blend – no go in C2C. 

C2C Material Challenges 6 144-146 An example, you know since when polyamide and polyester 

is available? – Before the second world war. And these 

materials have not been developed or designed to be kept in a 

loop. 

C2C Material Challenges 6 179-181 If you look at a bra, it consists of up to 40 elements and every 

company is using their raw material supplier, their chemical 



179 
 

supplier, their dye supplier, they are mixing something 

together and at the end you build the bra. 

C2C Material Challenges 6 52-54 Then you need to develop all the little accessories like 

buttons, like sewing threads, like zippers and all that kind of 

stuff. That is a lot of work and nobody really wants to take 

that workload on. 

C2C Material Challenges 6 231-233; 

238 

Coming back to the PET bottle there is one catalyst to make 

the polymer. And this catalyst is a heavy metal. It is 

cancerogenic. This chemical is migrating. That means the 

chemical is moving into the drinking water. […] The other 

problematic is that when you wear polyester fabrics it is 

migrating to the skin. 

C2C Material Challenges 7     

C2C Material Challenges 8 34-38 For us, we always have to…we always want to offer lots of 

different colours. And every colour needs to be certified and 

that´s always quite a process and for us it´s always hard to 

find the colours. So, we are always kind of limited. So, 

design wise we want to do a lot but we are limited because 

we don´t have elastic waist band, the bottoms, for example, 

that´s why the polo shirts are only silver standard because the 

buttons are not biodegradable because the one we had would 

melt if the iron would get too close. 

C2C Material Challenges 8 10-12 Because we still have a problem. Other companies have gold 

certificate but we use imprints in the back instead of a label 

but that cannot be gold certified yet. Other companies 

manage to get it gold certified but we don´t know how. 

C2C Material Challenges 9 27-30 And then we started the project that we said we want to 

develop, design product for the circular economy and the first 

thing was we started with the biological circle and we had 

really big problems with that because I would say the 

chemical industry they are not ready yet for that journey so 

they offer what they have and they are not really willing to 

develop special dye stuff for that. 

C2C Material Challenges 9 34-37 And first we had the development of a tight but this was not 

possible now because of durability because we said we want 

to have the same hand feel, the same softness, the same 

durability as a normal Wolford product and for this biological 

circle the development we did not achieve this target now we 

changed and now we are really on a good way. 

C2C Material Challenges 9 60-66 (...) but we are not going for the cotton because we think that 

for the sustainability thought the cotton is not good because 

of the water consumption even all the poison they need for 

the field so we think that it is more sustainable when you 

have really a clean production on either oil based fiber or if 

you go for Lenzing for viscose for the micro modal the where 

you take out from wood the cellulosic and having a very 
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clean production we think it’s more positive for the 

environment. 

C2C Material Challenges 9 122-132 (...) so we started the project without knowing that there will 

be maybe an elastane for the biological circle so we did not 

have all the ingredients when we started but despite this we 

started and we thought okay we will see so really to get all 

the attractive and all the positive things what we have in the 

Wolford product to get in that new product was really a big 

challenge. And then the second big hurdle was the dyeing 

because there were nearly no colors available at that time so 

that really because you have always… there is a list of 

materials which is allowed. And this list was in the beginning 

very, very short and so we had to ask this EPEA to say are 

we allowed to use this color type x so and then they checked 

and this takes a very long time and it’s costs are intense so 

this list is growing and this makes it more easy for upcoming 

new other people when they try to go this way that really this 

list is growing but this was for us as a leader or how to say 

we want to be first is much more difficult (...) 

C2C Complexity 1     

C2C Complexity 2 18-19 Cradle-to-cradle is a product standard that looks at the final 

manufacturing company and all of the materials used in 

processing at the final manufacturing stage and in the final 

product. 

C2C Complexity 2 57-58; 

63 

Getting senior level buy-in, as the margins are not as high as 

non-C2C products (this is only because a) the C2C 

assessment costs are very high (…) if demand were higher, 

then costs would go down. 

C2C Complexity 2 58-62 (...) they are working with factories that are not 

manufacturing entirely with C2C products, so still need to 

heavily treat/clean their wastewater, unlikely to have 100% 

on-site renewable energy installed, and have to create 

separate operating lines for C2C – just not as efficient as it 

could be, and 3) the dyes are more expensive because they 

are produced in small volumes – if demand were higher, then 

costs would go down. 

C2C Complexity 2 82 End customers need to understand the value of the C2C 

standard. This is the same challenge for all product standards.  

C2C Complexity 3     

C2C Complexity 4 115-117 Because in the fashion industry there are other labels that are 

well known and have a signal link to the end users. C2C is 

not well known yet and doesn´t have a link to the end user 

yet. People don´t know what it is about, still. 
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C2C Complexity 4 114-115 the certification; for small labels I would say for small labels 

it is definitely the cost. 

C2C Complexity 4 125-127 I think it´s about internal argumentation as well, like: why 

would we need that? And if you use it to really boost your 

legal compliance, for instance, then it´s very hard to facilitate 

the process of the certification in a way that you are very 

innovative. 

C2C Complexity 4 133-137 Often the companies take an existing product and they want 

to make it C2C. You have a t-shirt and you want to have it 

C2C afterwards. That’s possible but then you need other 

suppliers and then you have other hindrances like you have to 

wait for the contract of the yes is over and then you need a 

new contractor and he will supply you with new C2C 

certified dyes. 

C2C Complexity 4 137-143 Once you want to step up in the milestone plan, you really 

need another way of managing these projects. You need the 

ok internally to really think about other processes, other 

machines or even other business model how to sell your 

cloth. Think about Mud Jeans. They are offering a product 

service system which is essential to make a system change 

because we really need some business models to keep the 

materials in the loop. Not only selling them normally but 

really having some system to keeping them in the loops. 

Doing something like this need a change in the internal 

management and I think that´s lacking. 

C2C Complexity 4 160-164 So, in all the Benelux countries you would get a three-pack 

of C2C towels for about 10€. They only said that they´re 

good quality but they didn´t had to communicate C2C to the 

end users because they were at Aldi buying towels, you 

know, they wouldn’t care what the certificate says or not. But 

Aldi itself was convinced, because they could say like: our 

towels are high quality, because our towels are C2C, that’s 

the highest quality you can find in textile. 

C2C Complexity 5a     

C2C Complexity 5b     

C2C Complexity 6 58-65 A big problem as well is looking into production of the 

fashion. In the sense of C2C. So there will be no 

contamination. We were once looking into a company that 

were doing fashion products for children. We looked at this 

very carefully and we saw that the manufacturer who planned 

to do this was producing raincoats for fisherman. PVC, no 

go. And the contamination of PVC with children wear- 

nightmare. This is what I mean. You really have to audit, so 

really have to make site visits. You have to see that all the 

elements that are integrated, that the production is clean and 

then you have to look into the marketing story. What kind of 

message do they make? 
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C2C Complexity 6 96-97 If we would have made a compromise before we would have 

never get it. That is the point. 

C2C Complexity 6 215-217 We have a certification scheme which is properly the most 

difficult and holistic certification scheme for products, that 

exists. It is not an eco-label it is a quality brand. 

C2C Complexity 6 229-231 What we are doing it that we are developing this positive list 

on chemicals and materials and dyes that they don´t have to 

be assessed anymore. So the certifications are becoming 

much cheaper. 

C2C Complexity 7 46-53 Oft vergisst man all die verschiedenen Bestandteile eines 

Kleidungstückes. Auch Wenn man ein nur «simples» weisses 

T- Shirt anhand eines C2C- Ansatzes herstellen will, merkt 

man schnell, dass das gar nicht so einfach ist. Denn um ein 

Shirt zu fertigen, braucht man nicht nur Stoff, sondern auch 

Fäden und Etiketten. Alle diese Komponenten C2C- 

zertifiziert zu entwickeln, war eine riesen Herausforderung 

für uns. Die Vorschriften, um ein Produkt als C2C 

zertifizieren zu dürfen, sind strikt. C2C heisst nicht nur dass 

das Produkt am Ende kompostierbar sein soll, sondern auch, 

dass jegliche für das Produkt verwendete Chemie und 

Farbstoffe sich ebenfalls sicher in den biologischen Kreislauf 

zurückführen lassen, ohne die Umwelt dabei zu schädigen.  

C2C Complexity 7 114-115 Ein Kleidungstück beinhaltet derart viele verschiedene 

Materialien und Zutaten, dass eine Entwicklung eines Teiles 

anhand den C2C- Kriterien, als ein alleiniges Unternehmen 

gar nicht machbar ist. 

C2C Complexity 8 16-18 Yes, I think it´s a good approach but we have been part of 

C2C for 12 years now and it´s still difficult to get people to 

know about and understand what it means. Because often you 

get customers who say: Oh, you know, is this shirt going to 

dissolve while laying in my wardrobe? 

C2C Complexity 8 59-62 The cost, it´s costly but also, we have to get all of our 

suppliers that supply us with products that fly into the cycle 

also need to get certified, and as you know, often they´re 

small companies and we are their only customer for these 

parts. So, for them it´s often not feasible to do the whole 

certification process and re-certify because they say: look, 

you are the only customer and there is not much demand and 

we have all these costs when we get certified. So, that´s one 

of the biggest issues, to find suppliers who are also willing to 

take part. 

C2C Complexity 8 68-70 (…) even the small little things such as a threat, things that 

we can´t make ourselves. Though, I think, generally, it´s a 

good thing the whole thing, but it´s just, yeah the whole 

bureaucracy around it is yeah…  
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C2C Complexity 9 9-10 they are really trying to do things but in my opinion it’s not 

so easy for them for the big brands it’s more difficult than for 

the smaller ones. 

C2C Complexity 9 88-98 (..) we think that this system if it is developed once, or if you 

have really the dye stuff if you have the fiber, if you have the 

way of doing it this can be really transformed to a bigger 

audience or bigger producer because at the end when you did 

all the development and research and really the selection of 

the dyestuff and everything it does not really cost more or it’s 

only a change of thinking because textile industry is used to 

or over a century they are mixing everything together what 

they think is good so they do polyester and cotton and 

everything in one product and when you have men’s shirt it’s 

written on the label 100% cotton but you have inside of the 

collar there is something then you have the thread for sewing, 

then you have buttons and everything and this is everything 

mixed so nothing is 100% cotton so that is… and if this is 

really in the head of even for the big brands then it can really 

in my opinion change the business and even change a little 

bit of the world regarding the environment (...) 

C2C Complexity 9 109-115 (...) what is the industry doing at the moment for the 

sustainability, I think the first step. The Cradle-to-Cradle is 

really ten steps ahead the first step should be in my opinion 

really to stop that fast fashion that you really buy something 

for wearing one time or two times the quality is so low 

because the raw material you are using for that is the same as 

you are doing a high quality product it’s not a big difference 

but when you produce only for one time or two times 

wearing really the consumption is much higher and I think 

this is the first thing they have to change these big brands and 

the Cradle-to-Cradle is the next step in my opinion for them. 

C2C Complexity 9 156-158 (...) here you really have to sometimes you have to close your 

eyes and continue running without looking left and right 

because otherwise you would stop because you say okay 

there is a problem, there is a problem, there is a problem so 

it’s a little bit idealismus (...) 

C2C Complexity 9 165-173 I mean for sure when you are working on a project nobody 

did before, you have to ask for every single ingredient and 

we have I do know by heart but I think we have a list of 300 

single ingredients we had to certify we had to ask for the 

okay. Some had to be certified specially individually some of 

them they were still certified and at the end yeah I would say 

the organizational thing with the certification they tried to 

keep very easy. So really, they came for one or two days 

checking the whole production everything all the ingredients 

but it was really to get all these ingredients certified it took us 

I would say more than two years. So this is really a long 

process and you need a long breath to do it and because I 

know that several 
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different companies try to do bras in Cradle-to-Cradle and 

most of them they stopped or all of them they stopped. 

C2C Complexity 10 51-57 Oh absolutely because the Cradle-to-Cradle standard is so 

rigorous and that is absolutely the reason why we believe that 

if you truly want to make circular fashion, Cradle-to-Cradle 

is the only way to go because as you certainly know we look 

at the five attributes: material health, material reutilization, 

water stewardship, renewable energy and social fairness and 

no other standard looks at all of these aspects and no other 

standard at the same time has five levels as this path of 

improvement because we believe that you can do it all at 

once but we do believe that the human intention needs to be 

there to keep improving and this is exactly what the Cradle-

to-Cradle standard is all about. 

C2C Complexity 10 63-66 Of course, it’s something that the company or the people that 

are pursuing certification need to be aware of and they need 

to have a certain determination and backup within their 

company to go through this because it is of course… it is 

hard work we know but it pays off it definitely pays off and it 

is the only way that we can guarantee that we have safe and 

healthy materials in a circular economy. 

C2C Complexity 10 67-69 (…) a circular economy for fashion cannot be an economy 

where we circulate materials or products that are toxic or 

contain substances of concern we don’t want to circulate 

those over and over again. That is not a healthy circular 

economy. 

C2C Complexity 10 101-103 It’s like I said it’s a matter of commitment really and we can 

definitely see that the commitment towards sustainability and 

especially circular economy is reaching now also the CEO 

suites. So the CEOs and the higher management.  

C2C Required Actions 1 106-109 It is a world wide phenomenon but of course it will take time 

you can look on our self we want to very cheap materials and 

when you invest in new technology and new materials and 

local produced materials not produced as cheap as the big 

volume materials and therefore we should also be willing to 

pay a little bit more. 

C2C Required Actions 2 70 We need circular business models implemented by a few 

major brands/retailers 
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C2C Required Actions 3 150-155 (...) there will be new technologies and new business models, 

especially new business models, new rental schemes. 

Something like where is the Netflix for clothing, where you 

every three days you get a new pack of clothes you send 

them back and forth you always have a changing wardrobe, it 

is always exciting. I see new innovative business models, 

there will be definitely new recycling technologies that will 

enable to keep the materials valorised for longer time.  

C2C Required Actions 4 171-173 And I would hope, I would really hope that some intelligent 

players will change the value chain in a sense that there are 

some players that could really influence the whole global 

value chain. 

C2C Required Actions 4     

C2C Required Actions 5a     

C2C Required Actions 5b     

C2C Required Actions 6 109-111 So now we have available the chemistry, the dyes and the 

fibres basically for all the material which are used in the 

textile industry. That’s the basics but it took 20 years. Now 

we have to integrate it into the supply chain. 

C2C Required Actions 6 169-172 And as well the innovation costs are not costing more than 

any other innovation project. You have to bring in the 

concept, you have to bring in the way of thinking of C2C and 

you have to bring in the holistic approach. If you are not 

looking at the holistic approach you are only producing eco 

junk. 

C2C Required Actions 6 272-275 We are now close to getting and industrial composting 

concept in the process where it is economically workable. So 

than we can close the loop for biodegradable polymers. We 

can close the loop for technical aspects and then I think we 

can build it. I think in 15 years from now I think it will be 

there. 

C2C Required Actions 6 282-283 But the ones who really want to make it happen, have to go 

to C2C. 

C2C Required Actions 6 295-296 We have to develop as well the tools for businesses that they 

see the benefit. If they don’t see the benefit they are not 

going to do it. It is as simple as that. 

C2C Required Actions 7     

C2C Required Actions 8 138-140 Yes, it is. Because it makes you also re-think the things you 

use and how you use them and the processes you have within 

the company. It also makes a company to re-think their own 

processes and you can sort of adopt certain things even in the 

far normal lines. 
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C2C Required Actions 9 11-14 they are always talking abou that only big brands can change 

the world but I have a little bit different opinion for that. So I 

even think smaller brands like Wolford we are a 150 million 

company that even we can move things. And this is what we 

try to do or what we are trying to do is with our Cradle-to-

Cradle project 

C2C Required Actions 9 218-220 I cannot say it globally how fast they are and but I think this 

wheel will be turning faster and faster. We said that we want 

to do… that we want to change our production within the 

next ten years that we have 50% of our product in producing 

in the circle or in the circular economy. 

C2C Required Actions 10 140-147 In general, it requires everything, this is a silly answer but it 

does because it requires not only certified and perfectly 

healthy and safe materials because if in the end there’s no 

good recycling structure or logistics structure then none of 

that is going to become circular. So it needs… it’s like a big 

machine and it seems like all the wheels in the machine need 

to start turning. If only one of the wheels starts turning, it 

doesn’t grab. I am not sure if I am explaining myself 

understandably but… so on all fronts I believe the 

developments must continue the innovations must continue 

for it to happen it cannot be only one piece of the puzzle that 

keeps developing because for instance if chemical recycling 

is going to happen, but there is not enough collection of 

materials then it’s not working right so it has to happen on all 

fronts. 

C2C Required Actions 10 153-154; 

157-159; 

161-162 

(…) everything is doable we just have to take it one step at a 

time. […] now if you buy recycled paper for printing, it’s the 

same price as normal paper, a virgin paper it looks perfectly 

white so some things just need time and I do see that the 

fashion industry is much more complex than the paper 

industry but it is possible. [...] It won’t be tomorrow, it won’t 

be next month, but it is happening we definitely see that.  
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