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1 Introduction 

The global textile industry is facing a paradigm shift. Current production of clothing 

is unsustainable, both environmentally (Niinimäki et al., 2020) and ethically 

(Majumdar et al., 2020), and consumers are starting to demand more climate-

friendly solutions (Granskog et al., 2020) with impending legislation expediting the 

process. Globally, clothing and footwear production is responsible for around a 

tenth of all global emissions, in addition to requiring massive amounts of water and 

polluting the environment in the form of microplastics and dyes (European 

Parliament, 2020). Still, only around one percent of current clothes ends up being 

used as raw material for new products of the same economic value (Ellen MacArthur 

Foundation, 2017). This small figure is partly attributable to the challenges of 

collecting, sorting and recycling textiles, but also to the lack of economic incentives 

and responsibilities for companies and societies to do so (Pucker, 2022). The focal 

company of this thesis, Infinited Fiber Company, has created a process innovation, 

making the recycling of garments and textiles into a new fiber possible. In doing so, 

the company has overcome a significant technological barrier to reaching a more 

sustainable, circular economy in the textile industry. 

However, implementing an innovative technology into the established and 

traditional textile industry and their complex supply chain, is far from simple task, 

especially as a single fashion brand can leverage hundreds (Adidas, 2021; Shen, 

2014) or even thousands of suppliers (Inditex, 2022; PVH, 2021). This 

fragmentation of the supply chain is just one among many hindrances for an 

industry’s transition towards a circular economy model. These factors include 

financial, structural and other operational barriers (Ritzén & Sandström, 2017) and 

ones relating to attitudes, values and know-how (van Keulen & Kirchherr, 2021), 

but also factors specific to the textile industry, such as challenges in designing 

sustainable clothing and improving the collection of used clothes (Kazancoglu et al., 

2020). Due to the problems being present on multiple steps of the value chain and 

the cooperation (Autio & Thomas, 2014) required for solving this sustainability 

challenge (Dahlbo et al., 2017), it is useful to look at the industry’s transition from 
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a distinct perspective, encompassing multiple organizations centered around a 

specific challenge or task. 

One such perspective is the concept of innovation ecosystems introduced by 

Adner (2006). He defines them as “the collaborative arrangements through which 

firms combine their individual offerings into a coherent, customer-facing 

solution.” (Adner, 2006, p. 1). Other definitions emphasize the innovativeness in 

this set of players; they include a focal platform or offering, around which closely 

related firms are organized to deliver value through innovation (Autio & Thomas, 

2014). Granstrand and Holgersson (2020) consider innovation ecosystems to 

consist of actors, activities, and artifacts that are linked through various relations 

and governed by institutions, all relevant for the “innovative performance” 

(Granstrand & Holgersson, 2020, p. 3) of an actor or a set of actors. In the case of 

Infinited Fiber Company and the surrounding ecosystem, the company is a focal 

technology supplier connected to a variety of organizations in manufacturing, 

(reverse) logistics, retail, and regulation, each with their own pains, but also gains, 

in the shift towards circularity. 

The main aim of this thesis is to shed light on these aforementioned challenges 

and barriers faced by different ecosystem actors moving towards circularity in the 

textile industry. Better understanding of these actors’ motivations and struggles will 

provide valuable information on what the ecosystem could look like and how an 

innovator could position itself in it. Whereas circular economy and innovation 

ecosystems have a wealth of prior literature published on them, a combination of 

these concepts is noticeably less studied. Examining multiple ecosystem actors 

during this shift from the perspective of a focal company is what constitutes to the 

novelty of this thesis. 

The interviews are also an opportunity to form a broader understanding of the 

motivations and relationships between organizations. Which challenges can they 

influence themselves and where is an ecosystem-wide effort required? Contrarily, 

being pioneers in this circularity shift the companies must also see significant 

benefits in it, worth enduring the negative sides for. What are the motivations that 
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drive their sustainability efforts and effectively make them a part of the ecosystem? 

What are the most significant opportunities a circular model enables them to 

pursue? A better understanding of the innovation ecosystem’s struggles and 

opportunities will allow the players to better coordinate their circularity efforts 

whether it be forming new partnerships, redirecting material flows, or adopting 

innovative technology. To gain understanding of these explorative questions, the 

first research question is: 

RQ1: What are the key challenges are organizations facing in the textile 

industry during the transition towards circularity? 

These challenges or barriers can be further analyzed based on the role of a given 

ecosystem actor. An existing division into roles was made by Dedehayir and others 

(2018), where the authors studied organizations during the birth of an innovation 

ecosystem, making it very applicable to the case study of this thesis. The roles 

identified by the authors were leadership, direct value creation, value creation 

supporter and entrepreneurial roles. Another perspective into innovation 

ecosystems is the focal firm, supplier, customer and complementor approach 

(Adner & Kapoor, 2010). Valkokari and others (2017, p. 15) used an “Ecosystem 

Role – Ecosystem Border” matrix for classifying both startups and established 

companies, where the role was denoted either as “hub”, meaning a central actor in 

the ecosystem, or “spoke” for adopters and stewards. Despite their differences, all 

these classifications identify similar roles of leading actors, innovative actors and 

supporting actors. The responsibility is not divided equally among these ecosystem 

organizations (Autio & Thomas, 2014). Thus, understanding the differences in how 

organizations view challenges based on their role following position in the 

ecosystem is important as it helps organizations leverage the power of ecosystems, 

both individually and collectively, but also explains the dynamics of ecosystems 

further. In the context of the buyer-driven textile industry (Gereffi & Memedovic, 

2003), brands and their suppliers might look at the circular ecosystem from rather 

different perspectives. The exploration of these dynamics is worded as the second 

research question: 
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RQ2: How does the innovation ecosystem position effect the challenges 

perceived by an organization in the textile industry’s circularity transition? 

Insights from the answers to research questions 1 and 2 are bound to have 

strategic implications to the case company of the thesis. It is a relatively small 

company in the trillion-dollar textile industry (Global Fashion Agenda, 2019) and 

has limited resources.  This will shape the company’s ecosystem strategy, which 

refers to the way a focal firm approaches the alignment of partners and how it 

secures its place in the ecosystem (Adner, 2017). The ecosystem strategies of 

incumbent, large companies have been studied (Bosch-Sijtsema & Bosch, 2014; 

Robaczewska et al., 2019), but research is scarce on SMEs or startups (Visscher et 

al., 2021).  As part of the analysis and results section of this research, some general 

strategic recommendations can be given on how to ensure the success of the focal 

firm in the innovation ecosystem. 

RQ3: What strategic implications do ecosystem challenges faced by other 

actors have on the focal case firm? 

Answers to these research questions are achieved by qualitatively interviewing 

multiple textile industry organizations, both within and beyond the international 

circular textile ecosystem of which the case company is a part of. The interviews are 

then coded, starting with open coding (Strauss & Corbin, 1998) with repeated 

observations consolidating into larger themes and further into overarching themes 

(Gioia et al., 2013) that describe the challenges organizations are experiencing in 

the midst of a transition. Insights derived from the results are analyzed in the 

context of current strategic management and ecosystem literature. As the empirical 

data for this thesis is mostly acquired by interviewing organizations close to the case 

company, Infinited Fiber Company, the results are somewhat limited to this specific 

textile innovation ecosystem and the sample might represent companies that are 

overly enthusiastic about circular economy. Thus, the challenges uncovered might 

not be applicable to organizations at large. However, these challenges will still need 

to be solved in order for circular ecosystems and business to materialize. In 

addition, most roles in the ecosystem, such as reverse logistics, are present in nearly 
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all circular economies and their views are certainly relevant to the circular 

transition at large. 

The structure of the thesis is as follows: in the next chapter, literature central to 

the topic will be analyzed. This includes circular economy, potential challenges and 

barriers to it, innovation ecosystems and the roles within, as well as a brief 

introduction to the textile industry with an emphasis on its global value chain. After 

the background chapter, the methodology of the thesis will be described in more 

detail. This is followed by the results of the qualitative interviews. The penultimate 

chapter of the thesis discusses implications of the results, to both the entire 

ecosystem as well as an innovator and its strategy. To conclude, the last chapter of 

the thesis summarizes the work, presents its limitations and lists the most 

prospective avenues for future research.  
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2 Background 

This chapter covers the most relevant topics explored in prior literature. The 

chapter begins with the introduction of the concept of circular economy, especially 

in terms of the challenges that the adoption of circular (business) models poses. To 

better understand the business environment of the case company, the notion of 

innovation ecosystems is introduced. In these ecosystems organizations have 

varying roles, and prior literature in this area is covered. Lastly, the textile industry 

and its current sustainability efforts are reviewed, including current solutions to 

circular solutions in the industry, mainly textile recycling. This gives context to the 

case company and its innovation when empirical data is analyzed. 

2.1 Circular economy 

The literature review commences with circular economy – a term that is 

increasingly present in the media and publications made by academia and private 

companies alike. Despite the prevalence of the term, its meaning remains 

ambiguous, especially in the scientific community. The section first covers elements 

central to circular economy, followed by barriers in its adoption. Finally, circular 

business models are discussed in section 2.1.3.  

2.1.1 Definition 

The environmental movement is usually considered to have emerged in the 

1960s, when waste was starting to become a visible issue. This led to the 

introduction of circular economy (CE) in the 1980s as an umbrella term to describe 

methods employed to reduce the extent of the, still dominating, linear model of 

taking virgin material to manufacture products and generating waste when 

disposing of said products. (Blomsma & Brennan, 2017) At the early stage, focus of 

practitioners and scholars was more on the efficiency of industrial processes and 

economy (Stahel, 2020), i.e. industrial ecology, which concerns the energy and 

material flows of industrial systems (Sariatli, 2017). Research cumulated on topics 
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such as waste prevention, material efficiency and dematerialization (Geissdoerfer 

et al., 2017). The imminence of the global climate crisis has since shifted the term 

to cover the complete life-cycle of products and a more numerous set of strategies 

to advance CE (Blomsma & Brennan, 2017).  The discussion on CE has reached a 

societal level as part of the sustainability discussion, and while the two concepts 

share similarities, like interdisciplinarity and legislation as a central 

implementation tool, CE emphasizes the economic system and its actors more 

(Geissdoerfer et al., 2017). Currently one of the most prominent and widely 

circulated definitions of CE was made by Ellen MacArthur Foundation (2013, p. 8): 

“A circular economy is an industrial system that is restorative or 

regenerative by intention and design. It replaces the ‘end-of-life’ 

concept with restoration, shifts towards the use of renewable energy, 

eliminates the use of toxic chemicals, which impair reuse, and aims for 

the elimination of waste through the superior design of materials, 

products, systems, and, within this, business models.” 

As a result of an analysis of 114 definitions of circular economy, Kirchherr and 

others (2017) noticed that the term “economic” was one of the most frequently 

appearing in these 114 articles, and recycling was mentioned more often than 

reducing consumption. According to critics, CE agenda is too heavily influenced by 

economic and technical discussion, which limits its usefulness and might actually 

be misleading about its positive impact (Corvellec et al., 2022). However, focusing 

on the economic aspect of CE brings with it a level of concreteness, which facilitates 

the operationalization of the term. (Geissdoerfer et al., 2017) In the context of this 

thesis’ circular textile industry, the CE term offers a solid theoretical basis for 

analyzing the circularity transition. CE as a concept is still in a state of evolution 

and will be shaped by multiple challenges, such as cultural and thermodynamic 

ones (Korhonen et al., 2018).  

Another perspective into CE is through frameworks created around this umbrella 

term (Blomsma & Brennan, 2017). A prominent category is the R-frameworks (e.g. 

King et al., 2006; Potting et al., 2017), which introduce multiple strategies for 
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implementing CE during different phases of the lifecycle of a product, such as 

reduce, reuse, recycle and recover (4R). Most attention has been hitherto paid to 

ways of efficient material recycling, and less on how to reduce its amount in the first 

place (Ghisellini et al., 2016). The 4R framework was followed by an extended, 9R,  

framework by Cramer (2014), featuring a wider, more granular selection of 

circularity strategies in three categories: product manufacturing and purchasing, 

extending product lifespan and useful application of materials (Potting et al., 2017). 

The 9R framework is visualized in Figure 1. Unlike the name suggests, the ten 

circularity strategies are listed from 0 to 9 in an order of decreasing circularity and 

priority, starting from refusing consumption or manufacturing of a product to 

recovering energy, but losing material, when disposing of a product. Innovation 

driving CE transitions also influences these CE strategies unevenly: the importance 

of core technology – i.e. technology related to the product itself, its material or 

manufacturing process – innovation increases the lower the priority for a CE 

strategy. To the contrary, innovation in business models, enabling technology and 

broader socio-institutional change increase the lower the R number of the CE 

strategy. (Potting et al., 2017) 

Figure 1: The different circular economy strategies according to the 9R framework, 
adapted from Cramer (2014) and Potting and colleagues (2017). 
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In order to function as intended, circular economy requires the cooperation of a 

network of organizations working together, with a new set of rules and regulations 

supporting it (Geng et al., 2019). CE has gained the most traction in China and the 

European Union (Murray et al., 2017).  Still, only a fraction (6% in 2005) of global 

waste produced is circulated back into use or recycled. In addition to not being 

financially sensible, major contributors to such a low rate are the usage of waste as 

a means of energy production and the net growth of socio-economic stocks as more 

resources are used in the world’s economies. (Haas et al., 2015) On a company-level, 

systemic issues are compounded by a varying set of challenges faced by 

organizations. These are further uncovered in the following section. 

2.1.2 Challenges 

As the majority of companies and other organizations have been operating in a 

linear economy regime for decades or more, the transition to circular economy will 

likely pose significant challenges and barriers to them. These have been explored by 

multiple articles in various settings: industry, type of company and region.  

Ritzén and Sandström (2017) examined earlier literature for barriers in the CE 

transition and summarized them into five categories: financial, structural, 

operational, attitudinal and technological barriers. In addition to challenges 

directly related to CE itself, such as implementing solutions to close a material loop 

or ensuring reverse logistics work, the authors distinguished barriers that concern 

the integration of CE into the operations of a company. Most notably these concern 

the uneven distribution of circularity efforts and responsibility between the 

sustainability function and the rest of the company as well as the difficulties in 

integrating the supply chain into CE. (Ritzén & Sandström, 2017). In a similar vein, 

Ormazabal and others (2018) divided barriers to CE experienced by Spanish small 

and medium enterprises (SMEs) into hard barriers and human-based, or soft, 

barriers. The former can be overcome with monetary or technological means, while 

the latter originate from human resources, be it end-customer behavior or top 

management decision related to CE. Van Keulen and Kirchherr (2021) distilled CE 

barriers into four categories: values, technology, business cases and governmental 
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policies. They also noted that depending on the situation, some barriers, like 

consumer awareness, can act as enablers instead, expediting the CE transition.  

However, not all barriers and challenges hindering the CE transition have an 

equal negative impact. Based on interviews with over 200 businesses, government 

officials and other experts, in addition to the higher costs and large investments 

required for circular operation, cultural issues were deemed as the most pressing 

barriers to CE. This included a companies’ cultures, consumer attitudes but also 

interorganizational communication in the value chain. Least pressing barriers, 

according to the interviewees, were incomplete data on the impacts of CE, the 

quality of circular products and constrained funding for projects (Kirchherr, 

Hekkert, et al., 2017). In the academic literature, however, technical factors (35%) 

are most often raised as CE barriers, with social, regulatory and economic barriers 

being mentioned in similar proportions (de Jesus & Mendonça, 2018). As a 

synthesis of the relevant literature (de Jesus & Mendonça, 2018; Kirchherr, 

Hekkert, et al., 2017; Ritzén & Sandström, 2017; van Keulen & Kirchherr, 2021; 

Brown et al., 2019), Figure 2 is presented, displaying the commonly mentioned 

categories of CE barriers, their division into hard or soft barriers as well as concrete 

examples.  

Figure 2: Categories of barriers to circular economy. 
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Barriers and challenges of CE have also been explored in the context of the textile 

industry. One study identified 25 different barriers to CE under topics like 

management, labor, design challenges and materials based on a focus group study 

(Kazancoglu et al., 2020). The authors highlighted integration and collaboration 

throughout the supply chain as the most important category of barriers for 

management to pay attention to. Challenges in this category include material 

traceability along the supply chain, transparency and collaboration in developing 

circular products. (Kazancoglu et al., 2020) Another article investigated CE 

implementation among several incumbent European textile companies, some of 

which were in a buyer-supplier relationship and discovered that, in addition to 

aforementioned factors, negotiation power imbalance in the supply chain can also 

affect CE efforts. An instance of this is a dynamic they identified in the supply chain, 

where circularity demand is placed on fiber manufacturing and garment retail, and 

the “sandwich spectators” i.e. intermediary product manufacturers are less involved 

(Franco, 2017, p. 842).  Furthermore, it is ultimately not the consumers who drive 

CE change, but the central industry players. (Franco, 2017) This might pose 

problems for smaller companies trying to initiate or further a CE transition. 

2.1.3 Circular business models 

Circular economy, while far from straightforward to adapt, does provide 

organizations with tangible benefits that can profoundly impact the core business 

of a company. Most notably for firms, as circularity leads to less material usage, 

adopting a CE perspective often lowers the costs of production, leading to increased 

profitability (Ormazabal et al., 2018). Lower resource utilization then leads to lower 

negative environmental impacts (Sehnem et al., 2019), unless production rebounds, 

i.e. increases in response to lower production costs (Zink & Geyer, 2017). Other, 

more societal, benefits include social benefits attributable to additional job creation 

and a more democratic access to products via e.g. increased sharing (Bressanelli et 

al., 2021), leading to improved well-being of communities (Sehnem et al., 2019). 

How then, can companies navigate the barriers described in the previous section 

and tap into the benefits of CE?  
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One approach to doing this is adopting circular business models (CBMs). 

Circular business models are essentially ones that encompass CE strategies, such as 

cycling material, extending product life, intensifying its use and dematerializing 

(Geissdoerfer et al., 2020). Their performance is also assessed on how well they 

slow, narrow or close resource loops (Bocken et al., 2016).  Linder and Williander 

(2017) emphasize the origin of the (economic) value creation of these business 

models and that in CBMs it is retained in products even after use. Another 

differentiator from linear business models (LBMs) are the monetary flows: in LBMs 

costs and revenues are each experienced only once during a product’s lifecycle, 

whereas in CBMs they incur continuously in every cycle (Linder & Williander, 2017, 

fig. 2). One well-studied instance of CBMs is a product service system (PSS), where 

ownership of a product remains with the resource pool provider and the customer 

instead pays for the access to this pool. Well-known examples are e.g. laundromats 

and various ridesharing applications, however, PSSs are not yet adopted at large. 

(Piscicelli et al., 2015)  

Circular business models are the result of circular business model innovation 

(CBMI), which covers the process and transition from an LBM to a CBM. As such, 

business model innovation for circular economies is an integral factor for evolution 

of various industries towards a circular economy (Geissdoerfer et al., 2017). 

Literature has also identified four distinct types of CBMI based on whether it 

happens inside a company or externally and whether they affect the company’s core 

business or are an addition to its portfolio (Geissdoerfer et al., 2020). External 

collaboration and communication is highlighted in literature on CBMI (Bigliardi & 

Filippelli, 2021) and in case studies where groups of companies experimented on 

new CBMs (Bocken et al., 2018). However, it is not always that each organization 

will equally contribute towards a common goal. Van Keulen and Kirchherr (2021, 

p. 11) even state that “First of all, the role of the focal company as a matchmaker 

and motivator, was perceived to be crucial for the organization and continuation 

of the experiments.” In this thesis, these dynamics are especially important in the 

context of circular innovations. In the next chapter, the concept of innovation 
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ecosystems is introduced, and they allow for the examination of relationships 

between organizations working on innovative solutions. 

2.2 Innovation ecosystems 

The concept of innovation ecosystem is introduced in this chapter, along its 

development and dynamics. Attention is paid to the etymology of the term 

“ecosystem” as its use in business and management literature is not without its 

caveats. As definitions of innovation ecosystems vary and no consensus exists, the 

elements which are applicable to the case company and central to the interpretation 

of the results, are discussed. Section 2.2.2 covers the various roles an organization 

might have in an innovation ecosystem. In section 2.2.3, challenges and barriers to 

ecosystems are first presented, followed by strategies to mitigate them.  

2.2.1 Concept 

The concept of innovation ecosystems (IE) started gaining attention after an article 

by Adner (2006), where they were defined as “the collaborative arrangements 

through which firms combine their individual offerings into a coherent, customer-

facing solution.” (Adner, 2006, p. 98) They are closely related to and preceded by 

business ecosystems (BE), a term introduced by Moore (1993), describing a 

company’s competitive environment as a dynamic environment of funders, 

suppliers and customers. This was a departure from the earlier, more static 

perspective on companies; compared to traditional value or supply chains, 

ecosystems can include a broader range of actors, like financial institutions, 

technology providers and regulators (Autio & Thomas, 2014). However, BEs exist 

to mainly capture value, whereas IEs mostly create value (Gomes et al., 2018). At 

the other end of the spectrum are entrepreneurial ecosystems, which aim at more 

drastic knowledge generation through the interaction of entrepreneurs, sometimes 

even individuals. (Scaringella & Radziwon, 2018, table 3). Unlike many other types 

of ecosystems, IEs are usually not limited by the geographical proximity of actors 

taking part in them, but instead they centered around a certain innovation or 

innovative organizations (Autio & Thomas, 2014; Granstrand & Holgersson, 2020). 
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In contrast to many other (eco-) systems of innovation that are often viewed 

through the “triple helix” model – a structure consisting of academia, industry and 

government introduced by Etzkowitz and Leydesdorff (1995) – innovation 

ecosystems are more shaped by markets and competition (Ritala & Almpanopoulou, 

2017). This does not mean that governments, regulators, and other institutions do 

not influence or take part in the ecosystem, as they certainly do, but they are 

perhaps less central and just one actor among many. 

The term ecosystem has been increasingly studied in business literature during 

the past few decades (Scaringella & Radziwon, 2018; Thomas & Autio, 2012), and it 

has been used to describe the growing interconnectedness of innovation – a 

complex and uncertain phenomenon (Kline & Rosenberg, 2009) – and business 

(Ritala & Almpanopoulou, 2017), accelerated by megatrends such as globalization 

and increased sharing of information around the world. Innovation ecosystems can 

also be viewed as a balancing act between a research economy and a commercial 

economy. The former produces breakthrough innovations that financially boost the 

latter, which in turn funds research. (Jackson, 2011) The mutual reliance between 

actors and the continuous evolution of the system could also justify using the term 

derived from natural sciences (Ritala & Almpanopoulou, 2017). In their article titled 

“Strategy as Ecology” Iansiti and Levien (2004, p. 69) compare companies in a 

business ecosystem to individual species fighting for survival and “sharing the fate 

of the network as a whole.” The ecosystem also differs from more traditional value 

and supply chains, due to its more complex relations between organizations than 

vertical and linear ones, in both IEs (Autio & Thomas, 2014) and BEs (Peltoniemi 

& Vuori, 2008). Efficient communication and governance are clear indicators of 

successful IEs (Durst & Poutanen, 2013). 

Since the emergence of the concept, the exact meaning of IEs remains 

ambiguous. More recent definitions have highlighted the importance of the 

innovation as an activity or as a description of an organization, something which 

was not mentioned initially in (Adner, 2006). The definition by Autio and Thomas 

include this complexity in their definition for innovation ecosystem (2014, p. 3): “a 

network of interconnected organizations, organized around a focal firm or a 
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platform, and incorporating both production and use side participants, and 

focusing on the development of new value through innovation.” A more recent 

attempt at defining the concept was made as a synthesis from 21 definitions in prior 

literature by Granstrand and Holgersson (2020, p. 3). Their proposal is:  

“An innovation ecosystem is the evolving set of actors, activities, and 

artifacts, and the institutions and relations, including complementary 

and substitute relations, that are important for the innovative 

performance of an actor or a population of actors.” 

Artifacts here refer to products and services, various resources, material and 

otherwise, but also to the ecosystem’s various inputs and outputs, like innovations 

(Granstrand & Holgersson, 2020). The inclusion of complementary or 

collaborative, and substitute or competitive relations, better conveys the nature of 

innovations, as they are often replacing or competing with another existing product 

(substitutes) and are usually the most valuable as part of a larger whole 

(complements). This complementary relationship and challenges external to the 

focal firm in ecosystems was studied by Adner and Kapoor (2010). They tested their 

hypotheses in the semiconductor lithography (printing circuits on wafers) industry 

over several generations and came to the conclusion that a complementors’ and 

suppliers’ challenges have a direct impact on the performance of the focal firm 

(Adner & Kapoor, 2010), highlighting the interconnectedness in innovation 

ecosystems. This interdependency can also stem from numerous other factors 

including common goals, compatible value propositions or a shared technology 

(platform) used by the actors (Aarikka-Stenroos et al., 2021). 

The definition of Granstrand and Holgerson (2020) captures these 

dependencies, as well as the institutional aspect of the ecosystem. It also 

acknowledges the temporal dimension; innovation ecosystems can look very 

different at different points in time. All the while, it offers conceptual flexibility to 

interpretation of results in the context of the case company in the textile and apparel 

industry. For example, the actor-activity-artifact approach allows the innovative 

product of an innovator to be separated to its own artifact, with its dedicated 
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relations to the rest of the ecosystem. Substitution is also integral in a CE transition: 

the objective is to replace resource-intensive, linear products and this will likely 

have its implications in the ecosystem. This applies in the textile industry as well. 

Thus, this definition is chosen as the lens through which IEs are studied in this 

thesis. 

2.2.2 Actors 

As innovation ecosystems span across multiple organizations, all working towards 

the delivery of an innovative value proposition, it is fruitful to examine the different 

roles organizations are assigned or assume in an innovation ecosystem. It is more 

often the latter, as ecosystems usually lack governance structures (Dedehayir et al., 

2018).  The role of an actor will likely not only shape the challenges the firms are 

likely to face, but also their relations between other actors and the activities they 

perform. The definition of Autio and Thomas (2014, p. 3) refers to companies in 

“production” and “use side”, centered around a “focal firm or platform”. This 

distinction between central or innovative companies and others is also present in 

other articles as well, whether they are called focal companies (Adner, 2017), 

complementary innovators (Scaringella & Radziwon, 2018) or actors that perform 

innovatively (Granstrand & Holgersson, 2020). The inclusion of one or more 

innovative actors is a factor that separates innovation ecosystems from the business 

ecosystem literature. 

Another influential role in ecosystems and one that repeatedly appears in 

research is an ecosystem or platform leader, which is central to the ecosystem’s 

development (Moore, 1993; Gawer & Cusumano, 2014). Examples of platform 

leaders are often larger corporations like Apple and Wal-Mart (Moore, 1993) with 

significant resources at their disposal. Their main objective is to enable the 

aforementioned innovators to perform, increasing the value of their offering while 

preserving competition between these innovators or, in other words, 

complementors to their products (Gawer & Cusumano, 2014). Often, purely due to 

their influence and the extent of their resources, these keystone organizations have 

a significant impact on ecosystem performance by connecting other actors in it and 
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by supporting novel technology generation made by others (Iansiti & Levien, 2004). 

In the textile industry, some global apparel companies could be analogous to 

platform leaders since they bring together the manufacturing side and retailers with 

their designs and brand. 

These two most prominent categories of actors are supported by a host of other 

organizations, which are more specialized and sometimes referred to as “niche 

players”. They generate value with their offering which is then utilized by other 

ecosystem actors and customers. (Mäkinen & Dedehayir, 2012) This leader role has 

a significant potential upside, but it does not come without its drawbacks. In fact, 

the leaders are reliant on the value generated by niche players using the platform as 

platforms face competition too. Therefore they must foster trust among the whole 

ecosystem and even sacrifice the company’s interest for the one of the ecosystem 

(Cusumano & Gawer, 2002). At the aggregate level, niche players often form the 

majority of all innovations and value generated in the ecosystem by complementing 

the offering of the platform leader (Dedehayir & Seppänen, 2015). The groups of 

innovators and niche players might have some overlap, since innovators are not 

mentioned in the literature that mentions niche players. But especially in 

traditional industries, not all niche players should automatically be considered 

innovative as their specialization and competitive advantage might arise from other 

factors, such as geographical location. A study by Xu and others (2020) 

differentiated these organizations based on their centrality in the network into 

niche and commodity players.  

The roles, along with the entire composition of the ecosystem, change over time. 

Moore (1993) identified four stages in an ecosystem’s evolution: birth, expansion, 

leadership and renewal or death of an ecosystem. As ecosystems are complex with 

numerous actors and interdependencies, “… the emergence of an ecosystem is a 

complex feat in itself.” (Almpanopoulou et al., 2019, p. 6358). Since the textile 

industry is still in the beginning of its circularity shift, the early phases of an 

ecosystem – and the roles during that time – are the most interesting in the light of 

this thesis’ objectives. Dedehayir and others (2018) reviewed literature covering 

innovation ecosystem formation and formulated four groups for actors’ roles: 



27 

 

leadership, direct value creator, value creation supporter and entrepreneurial roles. 

These groups and the roles within are presented in Table 1. The leadership group 

also includes the role of dominator, which aggressively shapes the ecosystem by 

acquiring and merging other actors in it. The direct value creation group includes 

suppliers and complementors providing the ecosystem with key components and 

complements, often being processed by assemblers. Users, whether individuals or 

organizations, also belong to this group. 

In addition to ecosystem leaders and innovative suppliers and complementors, 

Dedehayir and others (2018) list value creation support roles, which strengthen the 

ecosystem by generating various types of knowledge and by creating relationships 

between the ecosystem and the external environment. These supporting actors are 

often universities, research institutes or industry associations. The last ecosystem 

role group is entrepreneurial roles, actors of which are especially active during the 

earlier phases of ecosystems. The group includes entrepreneurs as startup 

companies or individuals, sponsors, e.g. corporates or investment funds, that offer 

monetary and other type of support as well as regulators, which can support 

innovative initiatives through creating a favorable legislative environment. The 

listing is rudimentary: not all roles mentioned here are present in every ecosystem, 

one actor can assume more than one role, and activities are not limited to the ones 

showed here. Adding the layer of ecosystem roles into the examination of challenges 

of organizations will provide more rigor to analyzing the results. 

By empirically analyzing six ecosystems – albeit only North American, massive 

internet-based businesses such as Google and Salesforce – Thomas and Autio 

(2013) were able to identify four distinct activities related to ecosystem emergence; 

resource activities cover organizational, financial, contractual and human 

resources. Developing and delivering the central technology is covered in 

technological activities. Institutional activities are confined to the ecosystem, and 

they often shape roles and responsibilities, as well as a common identity. Context 

activities reside on the other side of the ecosystem boundary: they are often 

undertaken by regulators, competitors and the public arena. (Thomas & Autio, 
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2013) To ensure an ecosystem can engage in these activities effectively and navigate 

internal and external uncertainties, an ecosystem strategy is required. 

 
Table 1: Roles during innovation ecosystem birth from Dedehayir and others (2018). 

  

Group Role Activities Example actors 

leadership   

 ecosystem 

leader 

governance, making partnerships, 
managing platform and value 

multinational corporates, 
large technology 

platforms, marketplaces  

 dominator integrating ecosystem via mergers 
and acquisitions 

large corporation with 
bargaining power 

direct value creation   

 supplier producing key components, 
technologies and services 

semiconductor 
manufacturer 

 assembler assembling components, 
processing information 

assembly factories, health 
services 

 complementor delivering compatible 
complements, leveraging 
platform/core product 

content/software 
producers,   

 user specifying a need, purchasing 
product, giving feedback 

consumers, community 
members, customers of 

software company 

value creation support   

 expert generating knowledge, consulting, 
transferring technology 

universities, research 
institutions 

 champion building ecosystem, enhancing 
network  

industry associations, 
startup events or 

associations 

entrepreneurial   

 entrepreneur venturing, setting up a network, 
coordinating cooperation 

startup companies, 
individual entrepreneurs 

 sponsor supporting ventures, supplying 
resources, purchasing and co-
developing offering 

funders, corporations’ 
innovation centers, high-

net-worth individuals 

 regulator reforming economic and political 
environment, reshaping legislation 

national governments, 
the European Union 
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2.2.3 Ecosystem strategy 

Whereas previously companies were studied more as individual organizations 

battling over market share and striving for competitive advantage, the 

interorganizational connections in an ecosystem currently form a fundamental part 

of a company’s strategy. These networks allow for sharing risks and provide 

learning opportunities, but at the same time their rapid evolution might leave some 

companies worse off. (Gulati et al., 2000) Adner (2017, p. 47) described ecosystem 

strategy being “… defined by the way in which a focal firm approaches the 

alignment of partners and secures its role in a competitive ecosystem.” From a 

strategic perspective, one of the most integral characteristics of an ecosystem is the 

increased reliance on other actors, which introduces several strategic risks. The 

interdependence risk is one of three risks in ecosystems identified by Adner (2006), 

the other two being initiative risk, which is the project risk present in internal 

projects as well, and, integration risk related to how a solution propagates to other 

organizations throughout a value chain. These risks should therefore be addressed 

in an ecosystem strategy. 

Additional key considerations for an ecosystem strategy have been listed by 

Jacobides (2019). In addition to deciding which role to assume, an organization 

should be aware of the needs of its ecosystem cooperators and how it can help them 

create value. Concretely, how the ecosystem should admit participants is also a 

strategic choice, both collectively and for each participant separately; should the 

ecosystem be open in order to make it easy for any actor to participate in it, or 

should access be restricted to organizations that have been thoroughly vetted? Are 

members permitted to join other ecosystems? (Jacobides, 2019) These decisions 

directly impact the attractiveness of the ecosystem and the level of commitment 

required from organizations to become a member.  

Ecosystem strategy is not, however, limited to an ecosystem’s composition or its 

rules. In a business ecosystem context, Teece (2007) viewed ecosystem strategy 

through a dynamic capabilities perspective: organizations that are adept at sensing 

opportunities and threats, seizing them and reconfiguring themselves afterwards 
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are often successful in ecosystems. Not only are they successful in an ecosystem but 

are in fact able to shape it. Notable activities and processes enabling these dynamic 

capabilities in the framework are facilitating tapping into and managing innovation 

of other actors, extending outward search for novel opportunities beyond the 

immediate proximity of actors in an ecosystem and building trust via effective 

communication as well as minimizing agency issues. (Teece, 2007) Dynamic 

capabilities are especially crucial for ecosystem leaders, as they are often best 

positioned to create a common vision among participants during ecosystem 

emergence through sensing, as well as forming bonds between actors by 

establishing rules and agreements in the ecosystem by employing their seizing 

capabilities (Foss et al., 2022). This will help the ecosystem navigate its 

environment and be more adaptable towards change coming from both outside and 

within the ecosystem. 

 These endogenous and exogenous factors of ecosystem development raise a 

myriad of considerations. In the case of innovation ecosystems, technological 

change, which happens both within and outside the ecosystem, is a significant factor 

affecting the development of an ecosystem. (Mäkinen & Dedehayir, 2012) 

Endogenously, companies might need to adapt their own offering to match this 

improved development and to avoid bottlenecks (Adner & Kapoor, 2010), while 

exogenous development might need expanding the ecosystem or changing the value 

proposition more drastically. 

By analyzing the ecosystem strategies of 98 industrial companies, Visscher and 

others (2021) discovered two separate layers to their innovation ecosystems: 

explorative and exploitative, each warranting separate strategies for leaders to 

manage. The former is more collaborative in nature and often employs various open 

innovation practices to test out novel value propositions with a wider range of 

actors. The latter is more rigid, more often built around a platform and have more 

concrete roles for its participants. The authors stated that “Mature innovation 

ecosystem strategies mostly took into account both layers. The layers were 

complementary, and well-orchestrated strategic activities could create a ‘flying 

wheel’ of aligned opportunity recognition and value creation.” (Visscher et al., 
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2021, p. 626) In the case of circular textiles, the explorative layer of an ecosystem 

and its associated strategies are probably more appropriate, as no ecosystems have 

yet reached production at high volume.  

For a smaller company or a complementor, the ecosystem strategy differs from 

an incumbent’s due to their limited influence and resources. In their ecosystem 

strategy, complementors often emphasize their relationship with the ecosystem 

leader, and ensure that they are compatible with the most valuable platforms in the 

ecosystem. (Mäkinen & Dedehayir, 2012) Due to conflicting interests of an 

ecosystem leader, this can be difficult. An example of this is the disruptor’s 

dilemma: an innovator that disrupts an industry might negatively affect 

incumbents’ business, but at the same time the innovator needs their support in 

bringing their innovation to the broader market (Ansari et al., 2016). To soften this 

detrimental effect, the disruptor must carefully consider how its offering creates 

value to other ecosystem members as well.  

2.3 Circular economy innovation ecosystems 

To conclude the background section of this thesis, circular innovation ecosystems 

are discussed. It is an important lens for interpreting the results, as many of the 

organizations interviewed already act in a circular ecosystem. Some examples from 

the textile industry are covered, as well as the basic information on the case 

company. 

2.3.1 Characteristics 

Studying business and innovation ecosystems in conjunction with circular economy 

is a novel area of research (Konietzko et al., 2020). To separate CE ecosystems from 

traditional ecosystems is the desired output, a “… sustainable ecosystem outcome, 

defined as a system-level outcome typified by circular processes of recycling, reuse 

and reduction.” (Aarikka-Stenroos et al., 2021, p. 261) Therefore, it is the 

sustainability of the value proposition – achieved by employing the circular 

strategies presented in Figure 1 –  that defines CE ecosystems and separates them 
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from other ecosystems. Under this term, the authors further identified three 

distinct categories of CE ecosystems based on key activities, objectives, and flows: 

material flow, knowledge flow and value flow ecosystems. Material and knowledge 

flow ecosystems are more regionally limited, as the former circulate energy and 

material for industrial purposes whereas the latter aim to further the understanding 

on CE as well as foster ventures and collaboration between actors in a region. The 

third category, value flow ecosystems are characterized by their delivery of value in 

a sustainable manner, leveraging CE and its actors comprising of focal actors, 

complementors and suppliers. It is value flow ecosystems that can manifest as 

innovation ecosystems as their output is a novel, sustainable value proposition. 

(Aarikka-Stenroos et al., 2021) Like with previously mentioned traditional 

organizational ecosystems, only a subset of CE ecosystems are CE innovation 

ecosystems. 

As mentioned in section 2.1.2, the lack of transparency and cooperation occur 

multiple times in the literature exploring barriers and challenges to CE. Circular 

innovation ecosystems address this deficit directly as, similarly to traditional IEs, 

cooperation and reliance on other actors of the ecosystem is central. It was one of 

the three guiding principles of circular ecosystem innovation proposed by 

Konietzko and others (2020) to achieve greater circularity. The article highlights 

central activities derived from interviews in a sustainable mobility ecosystem and 

they include partner selection, aligning both firm-specific and common interests as 

well as iterative testing of the circular product with real, committed customers. 

Emphasized in  a CE ecosystem is “reframing the meaning of resources” (Konietzko 

et al., 2020, p. 9), where existing norms and notions of resources are disconnected 

from them and novel, more circular ones are tested according to the circular value 

proposition. In the case of textiles and apparel, this could mean rethinking the 

ownership of a garment or the role of garment care and repair. 

This integral role of collaboration stems from the fact that the more radical the 

innovation, the deeper collaboration is usually required. (Brown et al., 2019) 

Improving the sustainability of products’ materials or a process phase can usually 

be done just by the focal firm and its suppliers but creating entirely new market 
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opportunities through e.g. closed-loop recycling or even broader societal change by 

normalizing clothing rental, is rarely possible without the involvement of a 

multitude of partners. For new markets, at minimum the supply chain needs to 

adapt to this, and the object of systemic innovation is, by definition, delivering an 

innovation output that actors could not have done themselves (Brown et al., 2019, 

tbl. 1). The adoption and innovation required by other actors and change in 

economic structures that is present in more traditional innovation ecosystems 

(Adner, 2012) is therefore even more integral in CE ecosystems. This makes adding 

an ecosystem perspective on top of a product or service and business model 

perspective even more valid for CE ecosystems. 

2.3.2 Examples in the textile context 

Of the different types of CE ecosystems mentioned by Aarikka-Stenroos and others 

(2021), the circular textile ecosystem mostly resembles a value flow -based system, 

with the value proposition based on waste being used as material with a quality 

comparable to a virgin one, and actors spread on a geographically large area, along 

the value chain of traditional textile and apparel production. Although no circular 

textile ecosystem is currently operating at a commercial scale, they have been 

researched and even piloted by multiple stakeholders. In a report by Fontell and 

Heikkilä (2017, fig. 9), the user is made an central actor in the authors’ model of the 

ecosystem. Multiple circular loops of repairing, re-using and recycling pass through 

the consumer as they make decisions and partly. This model highlights the need for 

a more proactive end-user; not only do they need to dispose of their textiles by 

correctly sorting them, but also preferably take re-usable items to second hand 

stores and repair their clothes to maximize their lifespan (Fontell & Heikkilä, 2017). 

However, reaching this mature ecosystem requires solving multiple technical, 

regulatory, and economic incentive challenges. 

Thus, modeling the current, nascent ecosystem would need to include a broader 

range of actors. Initiatives currently exploring these less developed ecosystems are 

often institutionally driven, like the Telaketju project coordinated by VTT, involving 

almost thirty organizations as partners. Its objective is to multilaterally strengthen 
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the circular textile ecosystem by working on product and material development, 

consumer attitudes, business models but also ecosystem building and 

communications. (Heikkilä et al., 2021) These varied areas of research are shown 

below in Figure 3. 

 

Figure 3: Main research activities, requirements and effects in the Telaketju project, from 
Heikkilä and others (2021). 

Whereas the Telaketju consortium has its partners mainly from Finland 

(Heikkilä et al., 2021, fig. 5), a Europe-wide initiative exists in the form of the New 

Cotton Project. It involves organizations from along the supply chain to envision 

and illustrate a closed-loop instance of a circular economy in textiles (New Cotton 

project, 2022). Supported by the EU’s Horizon 2020 program, the New Cotton 

project simulates a value chain with all relevant stakeholders included and “… acts 

as a window to investigate the actual implementation of an international 

ecosystem …” (Moreira & Niinimäki, 2022, p. 28). The case company has taken part 

in both projects mentioned above. 
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2.4 Textile industry 

This section starts with a summary of the textile industry and some contemporary 

trends. Next, its dynamics are analyzed from a value chain perspective, especially 

in terms of decision-making power. Following that is a description of the 

environmental impacts current textile production causes, followed by an overview 

of current methods of textile recycling that further circularity in the industry.  

2.4.1 Development 

The textile industry is a very traditional one with prehistorical roots: the earliest 

evidence of manufactured fibers is from 30 000 BCE (Lavoie, 2009). The industry 

remained fragmented until the 18th century when machinery was automated with 

steam power. Larger factories first appeared in England and then were adopted 

globally. (Abrahart & Whewell, 1999) Currently, just the global apparel and 

footwear industry is valued at around two trillion dollars (Global Fashion Agenda, 

2019) and its future looks bright: current signs indicate a swift recovery from the 

pandemic (McKinsey & Company, 2021) and longer-term projections anticipate 

stable growth, both in terms of money (Global Fashion Agenda, 2019) and fiber 

volume (Textile Exchange, 2021). However, this development has not been done 

sustainably. 

During the past century, production has aggressively moved to countries with 

lower production and labor costs, mainly Asian countries like China, India, 

Bangladesh and Vietnam (Rasiah & Ofreneo, 2009). The region accounts for 6% of 

the global textile exports, with China alone being responsible for a staggering 40% 

of clothing exports in 2015 (ILO, 2017). The poor conditions of workers in these 

countries have been under constant criticism from NGOs and public organizations 

(D’Ambrogio, 2014), especially after the deadly accident of Rana Plaza in Dhaka, 

Bangladesh, where over a thousand people died when a garment factory collapsed 

(Sinkovics et al., 2016). In addition to the environmental ramifications, social 

injustice is certainly a glaring issue of the industry as well. 
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Apparel represents a majority of the entire industry; in Europe, roughly 80% of 

textile products are clothing (Köhler et al., 2021, fig. 34). Between 2000 and 2015, 

clothing sales nearly doubled to over 100 billion units yearly. At the same time, 

clothes are used fewer times before being discarded. Utilization is negatively 

correlated with income: in the US, the utilization rate is just 25% of the global 

average and it has dropped by 70% in China with a rapidly growing middle-class 

(Zhou & Hu, 2021). (Ellen MacArthur Foundation, 2017) This relationship directly 

accelerates the accumulation of waste and the pace of production. 

A contributor to both increased sales and lower utilization is fast fashion. Driven 

by increased competition and more demanding consumers, brands and retailers 

started to introduce cheaper clothes in more frequently changing collections in the 

1990s, touting exclusivity and scarcity while avoiding costly markdowns. (Bhardwaj 

& Fairhurst, 2010) Whereas previously retailers would have two seasonal ranges, a 

fast fashion company might produce twenty. Zara, one of the world’s largest fast 

fashion retailers, can bring a garment from concept to market in just three to five 

weeks instead of the usual lead time of five to six months. (Aftab et al., 2018; Crofton 

& Dopico, 2007). This model is taken to the extreme in ultra-fast fashion, where 

companies use social media to gauge interest in different styles and deliver their 

products in just two weeks (Camargo et al., 2020). A prime example of this is Shein, 

which stocks an order of magnitude more products compared to other fast fashion 

companies, first in small batches to measure demand before ramping up 

manufacturing. The just-in-time model and a flexible supply chain enables the 

company to keep prices low and attract customers, albeit with questions arising on 

working conditions and wages (Eley & Olcott, 2021). Whether ultra-fast fashion is 

a more permanent direction for the industry or merely a temporary trend, remains 

to be seen. 

Consumer demand plays an integral role in the development of fast fashion and 

it may now curtail it as consumers are more likely to consider environmental 

impacts when buying clothes (Granskog et al., 2020). Brands’ sustainability efforts 

have an immediate effect on consumer perception and trust (Neumann et al., 

2020), which in some situations can lead to better financial returns. However, the 
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obscurity into the supply chain and lack of information are some of the factors 

preventing consumers from making more sustainable choices (Pereira et al., 2021). 

Sometimes these intentions do not translate into behavior: even though consumers 

are aware of sustainability, it is not reflected in their buying decisions as much 

(Heiny & Schneider, 2021) or it is not applied to fashion consumption at all (Joy et 

al., 2012). Further accelerating the fast fashion trends is mass communication that 

propagate new trends to consumers (Barnes & Lea-Greenwood, 2006). However, 

information on sustainability of the entire industry can be propagated there as well. 

2.4.2 Global value chain 

A global value chain (GVC) “describes the full range of activities that firms and 

workers perform to bring a product from its conception to end use and beyond.  

(Gereffi & Fernandez-Stark, 2016, p. 7). The concept is an extension to the widely 

influential value chain introduced by Porter (1985), but adds to it a global 

dimension, comprising of value generation fragmented across actors in multiple 

locations with power distributed asymmetrically among them (Jones et al., 2019). 

This makes GVC a suitable framework for analyzing the textile industry. 

The first actor in the textile GVC is often the producer of raw materials, whether 

that material be cotton, oil for synthetics, wood pulp or, increasingly, textile waste. 

The two largest cotton producers by a large margin are China and India, where it is 

grown often by small family-run farms (FAO & ICAC, 2015). This is in stark contrast 

to, e.g., viscose production, where wood pulp is turned into a cellulosic fiber in a 

high chemical load process (Wilkes, 2001), and where five of the largest companies 

command two thirds of the entire production capacity (Statista, 2018). The output 

form this phase is usually fibers, which are characterized by a high length-to-

thickness ratio, flexibility and fineness (Hearle, 2011). Fibers are then either spun 

into yarns, which are woven or knitted into a fabric, or in the case of a non-woven 

material, the fabric is made directly from the fiber thermally, chemically or 

mechanically. (Şen, 2008) Fabrics are then made according to a multitude of 

different parameters, such as thickness as well as different stitching and tightness 

related metrics. These in combination with the finishing of the fabric have a 
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significant impact on the features of the final fabric, such as breathability and water 

resistance. (Cubric et al., 2013) 

Figure 4: Simplified illustration of the value chain of the textile industry. 

These different fabrics are then cut, sewn together and trimmed (cut, make, trim; 

CMT) according to the design of the product and buttons, zippers etc. are attached 

(Appelbaum & Gereffi, 1994). The design can be made by the buying brand of the 

product, but many suppliers have original design manufacturing (ODM) 

capabilities, where they design the product as well (Cattaneo et al., 2010, p. 174). E-

commerce has not only offered competing, alternatives to traditional retail, but has 

also presented manufacturers in the GVC the opportunity to connect with 

consumers directly to establish original brand manufacturing (OBM) companies in 

e.g. China (Li et al., 2019), something previously mainly reserved for larger 

companies. 

Global commodity chains can also be divided into producer- and buyer-driven 

ones. In the latter, buyers coordinate large, decentralized supply chains, often in 

regions with low labor costs. (Gereffi, 1999) The low barriers to starting a textile 

company coupled with strong brands make apparel an “… ideal industry for 

examining the dynamics of buyer-driven value chains.” (Gereffi & Memedovic, 

2003, p. 5). This is reflected in the number of suppliers some of the largest brands 

have in their supply chain: hundreds (Adidas, 2021, p. 116) or even over a thousand 

(Inditex, 2022, p. 159; PVH, 2021, p. 64). This structure created by increased 

globalization is sometimes referred to as “the global factory” (Buckley, 2009), and 

it places clear implications for the governance of the value chain in question and 

subsequently any ecosystems that include these actors. 
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Gereffi and others (2005, p. 89) have identified five different governance types 

of GVCs, ranging from a market situation (lowest power asymmetry) to a hierarchy 

with a single integrated company throughout the entire value chain. The apparel 

industry has moved from holding suppliers “captive” towards a relational value 

chain, characterized by a relational supplier between the lead firm and component 

suppliers. Relational suppliers can sometimes overtake activities from the lead firm, 

such as design, producing samples and quality testing. (Gereffi et al., 2005) This 

lessens the power a single firm can exert over its supply chain, and allows for the 

profits to accumulate more evenly (Buckley & Strange, 2015). This power 

distribution affects the circularity transition of the industry and specific innovation 

ecosystems as well: influential brands must actively pursue sustainable 

opportunities to enable change, which often puts them in positions of leadership. 

2.4.3 Environmental sustainability 

The global apparel industry was responsible for around four to seven percent of 

global emissions in 2016 (Berg et al., 2020; Östlund et al., 2019). Some estimates 

even place the current figure at one tenth of global emissions (European 

Parliament, 2020; Niinimäki et al., 2020). The industry also requires a lot of water: 

roughly 20% of industrial water pollution comes from textile processing, especially 

dyeing (Kant, 2012). The washing of synthetic clothes, roughly sixty percent of 

products sold, releases one third of all microplastics into the world’s oceans 

(Boucher & Friot, 2017). It must be noted that as the industry has not had a lot of 

regulation until recently, accurate and comprehensive data is hard to find, and in 

some cases, does not even exist (Lanfranchi & Cline, 2021). For example, cotton 

farming water use differs vastly between regions and these figures are not directly 

comparable due to differences in rainfall, freshwater and irrigation systems to 

mention a few (FAO & ICAC, 2015). The overarching consensus in various sources 

used in this thesis is that current textile production places undue stress on our 

planet and that multiple aspects of it must radically change for it to become 

sustainable.  



40 

 

One avenue to steer this change is through legislation. The most comprehensive 

and progressive regulation currently being planned is the European Union’s 

Strategy for Sustainable and Circular Textiles. It would, among other things, impose 

mandatory longevity design requirements, prohibit the destruction of leftover 

inventory and extend producer responsibility for textile waste as well as making 

sorting of textile waste mandatory by 2025 in all member states. (European 

Commission, 2022a) An average European Union citizen currently consumes 26 

kilograms of textiles annually. However, as most textiles and their raw materials are 

imported from outside the region, mainly Asia, three quarters of greenhouse gas 

emissions occur outside the EU. (European Environmental Agency, 2019) This 

limits the effectiveness of EU-specific legislation. More governance is needed to 

accelerate the sustainable transition (United Nations Environment Programme, 

2020), especially in regions most affected by textile production.  

Some progress is already visible in the industry at large: while global production 

of apparel increased by 75% between the years 2000 and 2015, emissions rose by 

only 30%, hinting at increased efficiency in the industry (Peters et al., 2021). 

Unfortunately, the current pace of emission reductions does not seem to be 

sufficient. The current trajectory of sustainability efforts would curb the emissions 

at 2.1 billion tons, surpassing the Paris Agreement’s 1.5-degree pathway by 100%. 

(Berg et al., 2020) A study made on the environmental impact of apparel in Sweden, 

showed that by doubling the life of a garment will reduce its carbon footprint by 

half. If, in addition, renewable energy is used in production and the consumer walks 

to the store, the footprint drops by 78%. (Sandin et al., 2019) This is a good 

showcase on the positive impact end-customers can have. 

2.4.4 Textile recycling methods 

Of the 26 kilograms of textiles a European consumes on average, 11 become waste 

each year (European Environmental Agency, 2019). Globally, more than two thirds 

of all textiles bought end up in landfills or incinerated, while only around 15% are 

recycled (Ellen MacArthur Foundation, 2017; EPA, 2018; Shirvanimoghaddam et 

al., 2020). And from this 15%, only a fraction is remade into clothes again, as most 
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of the material is downcycled into products of lower value, like insulation or rags 

for various purposes. In the end, textile-to-textile recycling only accounts for less 

than one percent globally (Ellen MacArthur Foundation, 2017). In Finland the 

numbers are not significantly higher: roughly one fifth of textiles are collected and 

just a few percent of the total were recycled (Dahlbo et al., 2017). It is estimated that 

rising raw material prices and inefficiencies in textile recycling are an opportunity 

to capture up to 500 billion dollars in additional value (Ellen MacArthur 

Foundation, 2017). This gap between the current state of recycling and the 

opportunity it presents is currently being addressed by multiple innovations in the 

market, including Infinited Fiber Company’s solution. 

The tens of millions of tons of textile waste accumulate from different streams 

along the value chain. Two main categories of waste are pre-and post-consumer. 

(Pensupa et al., 2017) The former is generated before consumption, e.g., leftover 

scraps or unsold inventory, whereas the latter is generated by the consumer. Due to 

collection, sorting and hygiene considerations, pre-consumer waste is more easily 

recyclable (Lau, 2015). Material composition also affects the recyclability of a 

product. Fibers are commonly categorized between synthetic (e.g. polyester, 

acrylic), plant (e.g. cotton, hemp) and animal fibers (e.g. wool, silk). (Roos et al., 

2019) This section mainly focuses on the recycling of the first two, since animal 

fibers only make up around one percent of the global fiber production. (Textile 

Exchange, 2021) There are currently two textile recycling methods: chemical and 

mechanical recycling. 

Chemical recycling of synthetic polymers such as polyesters, starts with 

depolymerization of the matter with chemicals at a high temperature (Miao et al., 

2021), followed by the purification of monomers before being made into polymers 

again (Roos et al., 2019). As cotton is very cellulose-rich (90-95%), its chemical 

recycling process starts with turning it into cellulosic pulp, which is then dissolved, 

and the resulting liquid spun through microscopic nozzles to form fibers. This 

regenerated cellulosic fiber maintains some properties of the fiber it was made out 

of, like breathability and feel in hand. (Ma et al., 2019) With both synthetics and 

cotton, chemical recycling’s efficiency is sensitive to impurities in the input waste: 
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removing them complicates the process and increases the financial and 

environmental footprint (Roos et al., 2019). 

Mechanical recycling is based on shredding cut fabric into fibers, which can then 

be spun into yarns. However, re-dyeing is often required, even if the incoming 

material is sorted based on color. Mechanical recycling is applicable to almost any 

textile, even some blends (Roos et al., 2019). Polymers can also be mechanically 

recycled by melting and spinning them into longer filaments (Harmsen et al., 2021). 

A major downside of mechanical recycling is that it shortens the fibers’ length, 

limiting its quality and its further recyclability. Mechanically recycled fibers usually 

need to blended with virgin materials to be used in products and they are often 

downcycled. (Piribauer & Bartl, 2019) An even lower-value alternative to 

downcycling is energy recovery, usually by incineration. An overview of various 

material flows of textiles, including recycling methods, is displayed in Figure 5.  

 
Figure 5: Textile industry's circular material flows, modeled after Sandin and Peters (2018). 
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Textile recycling is a complicated endeavor with advances in technologies and 

business models still required before it becomes attractive to organizations in the 

ecosystem. For it to be viable, an entire logistics chain for the collection, sorting and 

separation of textiles needs to be established with minimal additional emissions 

(Dahlbo et al., 2017). Currently textile sorting is done using near-infrared 

spectroscopy (Blanch-Perez del-Notario et al., 2019) or even manually, which 

makes it significantly less efficient. Material blends are also posing difficulties for 

adopting recycling methods (McKinsey & Company, 2021; Silva et al., 2014). And 

while textile recycled or circular materials are a necessary part in a sustainable 

textile economy of the future, it cannot be the only measure adopted. This is due to 

the fact that in addition to raw material production, a substantial part of the lifecycle 

emissions of a single piece of clothing accumulate from processing the raw material, 

treating and finishing a fabric as well as washing the piece of clothing (Niinimäki et 

al., 2020; Rana et al., 2015). Thus, advances must be made in multiple topics to 

truly further the sustainability of the industry. 

2.4.5 The case company 

Infinited Fiber Company was founded in 2016 and currently employs around 60 

people in its pilot facilities and office in Finland. The company’s innovation, based 

on the research of Finnish oil refiner Neste in the 1980s, enables chemical recycling 

of clothing. The process takes as input cellulose-rich textile waste – mainly cotton, 

but also other cellulosic fibers such as viscose – and turns it into regenerated fibers. 

From a technical perspective, the process can support a wider range of cellulosic 

inputs, e.g. cardboard and crop residues. At the core of this process is carbamation, 

where the cellulosic material is exposed to urea, turning it into a powder. This 

powder can then be dissolved and the resulting liquid is wet-spun, where it 

crystallizes into a fiber, similarly to other cellulosic fibers. (Infinited Fiber 

Company, 2022) The output fiber of this process can be seen in Figure 6. The 

process uses significantly less harmful chemicals than conventional methods, like 

viscose production, and the regenerated fiber is of high quality and can be used in 
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many different types of products to replace traditional fibers such as  cotton. It can 

also be recycled multiple times (Lassila, 2022). 

 
 

Figure 6: Regenerated Infinna fiber from textile waste. Picture by Mali (2020). 

The company is collaborating with multiple notable brands in the textile industry 

such as H&M and Adidas (Zalando, 2021). It is currently in a scale-up phase with a 

pilot production facility used for smaller batches and testing. The next milestone 

for the company is to build a commercial-sized factory with an annual capacity of 

30 000 tons in Kemi, Finland. The company has signed purchase agreements worth 

over 100 million euros for the fiber to be produced at the factory. (Lassila, 2022) 

However, in the longer term, the company aims to license its technology to current 

large fiber manufacturers and other industrial companies (Infinited Fiber 

Company, 2021). Pursuing this strategy allows the innovation to be put into wider 

use and have a larger transformative effect on the textile industry as a whole. Like 

mentioned in subchapter 2.3.2, the case company currently participates in multiple 

ecosystems exploring the circularity of textiles as an innovative technology 

provider.  
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3 Methodology 

This chapter covers the making of the empirical part of this thesis. First, the 

methods employed are discussed and their selection justified. Then, the collection 

of data is explained in further detail: the sample, procedure and other aspects of 

data collection are described. Lastly, analysis done on the data is introduced to help 

better understand findings in the following chapter. 

3.1 Theoretical framework 

The empirical part of this thesis is based on qualitative interview data. The main 

approach for this work is grounded theory (GT), where data is collected and 

analyzed simultaneously and where theory and hypotheses are often constructed 

based on the data rather than earlier literature. GT also places little restrictions on 

the data collection and analysis methods. The method is discussed in more detail in 

e.g. (Flick, 2014, pp. 153–159). The exploratory nature of this topic as well as the 

limited resources master’s theses often have, make grounded-theory approaches 

suitable. 

An instance of GT is the Gioia method, where data is collected from semi-

structured interviews and then coded into 1st- and 2nd-order themes. Then 

relationships between these themes and overarching dimensions are studied. If 

needed, earlier literature can be leveraged to support emerging patterns or theories. 

(Gioia et al., 2013) As this study concerns a unique industry with its own 

composition and dynamics, prior research and knowledge acquired by the case 

company will likely prove to be useful. 

As the innovation ecosystems, circular economy, and challenges related to its 

adoption are all well studied topics, another method that can be utilized to bridge 

gaps in current theoretical understanding is theory elaboration (TE), introduced by 

Fisher and Aguinis (2017). TE offers rigor into advancing theoretical understanding 

of concepts, their applicability in different contexts and relations between them. As 

circular economy barriers based on ecosystem role has not been very extensively 
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studied, a TE tactic to investigate the relationship between these two concepts could 

be employed. Structuring these specific relations between concepts aims to improve 

explanatory and predictive power of the theory (Fisher & Aguinis, 2017, tbl. 3), 

which is among the chief contributions of this thesis. 

3.2 Data collection 

Data for the empirical part of this thesis was collected through semi-structured 

interviews. They were chosen as the collection method as they are “well suited for 

the exploration of the perceptions and opinions of respondents regarding complex 

and sometimes sensitive issues and enable probing for more information and 

clarification of answers.” (Barriball & While, 1994, p. 330) As topics such as 

barriers in circular economy transition and business model innovation are multi-

layered issues with no right or wrong answer, semi-structured interviews were 

appropriate and allowed for more probing on e.g. CE challenges faced by a certain 

company. However, these topics still had enough prior knowledge (Kallio et al., 

2016) so that a semi-structured approach was merited. 

In total, 15 interviews were conducted. The sample of interviewees included 

companies that have a variety of positions in the textile industry: fashion brands, 

yarn spinners, textile manufacturers as well as textile waste logistic companies and 

retailers. If possible, more than one organization representing each role was 

interviewed to make the results are more generalizable. Also included are industry 

associations, which represent a larger base of companies adding validity to the 

sample. The sampling strategy adopted, as mentioned in (Robinson, 2014), was a 

hybrid of convenience sampling – as some of the organizations were already 

working with the case company – and stratified sampling, in order to cover 

organizations outside of the case company’s proximity and ecosystem. 

All but one of the interviews were conducted over the internet through 

communication platforms such as Microsoft Teams or Zoom. The duration ranged 

from 40 minutes to roughly one hour. One participant answered the questionnaire 

in writing, which left less room for further questions. Three interviews were 
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conducted in Finnish and the rest in English. The interview was divided into three 

sections: introduction, circular transition and role of the focal company. Answers to 

the introductory questions helped understand the operational and business models 

of the organization in question, as well as assign it an ecosystem role. The 

companies were also asked on their current circular initiatives for further 

background information. The circular transition section investigated the main topic 

of this thesis; the challenges circular economy presents organizations with. 

Potential opportunities were also discussed. The last question concerned the 

potential actions a focal technology provider could take to help the interviewee’s 

organization in the circular transition. The complete interview questions can be 

found in Appendix A. As the interviews were conducted online, most were recorded 

for later notetaking to complement rudimentary notes on key points written during 

the interview. The basic structure of the interview changed very little during the 

interviewing process which lasted a couple of months; minor adjustments were 

made based on comments made by the interviewees to avoid the questions being 

misunderstood. 

Geographically the sample was quite heterogenous, as it included organizations 

from the Nordics, Central and Southern Europe as well as Eastern and Southern 

Asia. The respondents usually had a background in sustainability, innovation or 

sales roles. Some were experts in materials or design, and a couple of companies 

were represented by a member of the top management team. Most interviews were 

with just one person, but a few interviews had more than one participant, which 

made the interviews more discussive in nature and participants complemented each 

other’s’ answers.  
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Table 2: Description of the sample organizations. 

3.3 Data analysis 

The first analysis step was to identify the ecosystem positions leveraging prior 

literature in Section 2.2.2, such as the division of roles made by Dedehayir and 

others (2018), shown in Table 1. Each organization interviewed were then placed in 

one of the positions, based on answers to the first questions in the interview as well 

as public data available online, such as company websites.  The number of different 

positions was kept low in order for each position to be adequately represented and 

Organization Description Respondent(s) 

Waste  
manager A 

A company sorting and processing textile 
waste, operates in Europe 

account manager, senior 
circularity specialist 

Apparel  
company A 

A global clothing brand in the mass mar-
ket segment 

sustainability expert 

Apparel  
company B 

A multinational sports apparel company innovation manager 

Apparel  
company C 

A smaller European fashion brand focus-
ing on sustainability 

material leader,  
apparel designer 

Apparel  
company D 

A large apparel company with multiple 
brands in the mass market 

sustainability and innova-
tion manager 

Supplier A 
A chemical and machinery supplier for 
the textile industry, based in Asia 

managing director 

Supplier B 
Multi-industry conglomerate, supplies 
machinery and manufactures textiles 

business development 
manager 

Investor A 
Multi-industry conglomerate, supplies 
machinery. Funds textile ventures 

head of  European textile 
operations 

Manufacturer A Fiber producer operating in Asia head of sustainability 

Manufacturer B  Yarn spinner based in Europe CEO, materials expert 

Manufacturer C European textile manufacturer R&D manager 

Association A 
A trade association representing mem-
bers in the textile industry to institutions 

sustainability advisor 

Association B 
A trade association representing mem-
bers in the textile industry to institutions 

sustainability expert 

Retailer A 
A large online retailer of apparel, also 
has its own brands 

sustainable business man-
ager 

Consultant A A process industry consultancy company 
managers industrial solu-
tions, CE experts 
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the challenges experienced by organizations compared. This added reliability to the 

responses to Research question 2. 

The following phase of the analysis process was to formulate a comprehensive 

picture of all the challenges these organizations identified in the interviews. They 

were coded according to the Gioia method (Gioia et al., 2013). These more specific 

challenges were then combined into higher-level themes. The coding was done in 

the ATLAS.ti software. Around seventy initial codes were identified from the 

interviews. They were then further distilled into eight 2nd order themes, such as 

“inadequacy of reverse logistics” or “misaligned incentives” as per the data structure 

in Figure 7.  Once all the challenges were coded and in the right themes, they were 

contrasted with roles of the respondents’ organizations. Information revealed 

during this step of the analysis process gave answers to Research questions 1 and 2.   

Lastly, having better understood the challenges and potential barriers these 

actors were facing the initial transition to CE, it was worthwhile to contrast these 

with the opportunities organizations recognized. Did actors pursue CE more 

actively, and omit or disregard challenges, if they estimated to benefit significantly 

doing so? Were some actors benefiting or looking to benefit more than others? All 

of the above was used as a catalyst when formulating guiding principles for the 

ecosystem strategy and overall role of the focal company in the discussion section 

of the thesis. The same section also provides answers for Research question 3. 

  



50 

 

 
Figure 7: Data structure for the perceived challenges related to circularity. 
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3.3.1 Ecosystem position of organizations interviewed 

In order to answer Research question 2 and gain a more comprehensive 

understanding of the challenges experienced by the ecosystem and the dynamics 

related to the change towards CE, it is worthwhile to investigate whether an 

organization’s position in an ecosystem has an effect on what challenges they 

perceive as most pressing. Due to the limited size of the sample (N = 15), separating 

actors according to more precise roles, according to e.g. the classification of 

Dedehayir and others (2018), would present reliability issues. Instead, a more 

general classification of ecosystem position is used.  

Using the various frameworks presented in Subsection 2.2.2 for classifying 

ecosystem actors, we can identify certain more established positions in the 

ecosystem. Ecosystem leaders is a concept that appears repeatedly in the literature 

(Dedehayir et al., 2018; Foss et al., 2022; Gawer & Cusumano, 2014), no matter the 

type of ecosystem. These actors often have a significant influence over the 

ecosystem via e.g. a platform to which other contribute to. In the fashion and textile 

industry an analogy of this platform could be the brand power of international 

apparel companies. They often leverage ODM or even OBM models (see Subsection 

2.4.2) in its production as the market is buyer-driven. Leadership is therefore the 

first of the ecosystem position considered in the results. 

Closely linked to – and often cultivated by – ecosystem leaders are 

complementary innovators (Adner, 2006; Scaringella & Radziwon, 2018; Visscher 

et al., 2021) who leverage innovations and platforms in their own offering, 

increasing the value of both. Closely linked are suppliers that provide other actors 

with components and process materials (Dedehayir et al., 2018; Gomes et al., 2018). 

Both complementors (such as textile waste collectors and sorters) and suppliers 

(apparel manufacturers), in the case of the textile industry are often located in the 

global supply chains of the industry, warranting a second ecosystem position. 

However, ecosystems contain heterogenous participants (Thomas & Autio, 

2020), and many are not involved directly in the value chains but contribute 

through others means, either economically via e.g. investments (Dedehayir et al., 



52 

 

2018) or through non-economic means such as research and institutions 

(Almpanopoulou et al., 2019; Mercan & Göktaş, 2011). The objective of these 

organizations is to support the ecosystem and they can be found in the textile and 

apparel ecosystem as well; regulators, investors and industry associations all 

contribute to the industry’s circular transition. Albeit it contains actors that differ 

significantly from one another, they all contribute to the ecosystem indirectly and 

have a similar interest in seeing it prosper. Thus, the third ecosystem position is one 

of ecosystem support. 

Another way to visualize and distinguish between leadership, supply chain and 

supporting positions is to map them in the ecosystem. In the context of this thesis, 

it is the closed-loop circular textile ecosystem. It is also visualized in e.g. (Heikkilä 

et al., 2021, fig. 9; Janmark et al., 2022, fig. 5). Below, in Figure 8, is an example 

representation of organizations in the ecosystem of closed-loop circular textile 

economy with their respective ecosystem position, denoted by a different color. 

Supply chain roles are mostly along the material flow of the ecosystem, whereas 

support roles are not, and leadership roles might be, through a retailer’s platform, 

a brand-owned store or an apparel company’s garment factory. 

Some of the interviewees’ organizations are in a business relationship with one 

another or connected in another way, but most are not. Thus, they represent 

multiple innovation ecosystems that are emerging to address circularity demands, 

centered around certain organizations and/or technologies. This representation is 

simply one example of the circular ecosystem, and one that does not yet exist at 

scale. The roles are not definite, and for example, an apparel company might have 

material flowing through or responsibilities in the reverse logistics might be 

consolidated to a fewer number of actors. This should, however, clarify these 

distinct positions and to help understand the results which are covered in the 

following chapter. 
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Combining the interview results with information available online, all 

organizations in the sample can be assigned a leadership, supply chain or support 

position. Waste manager A provides an essential service for a circular value chain 

to materialize; it collects and processes textile waste and manages a part of reverse 

logistics. As these services are essential for a circular ecosystem to materialize and 

a part of the material loop i.e. value chain, it is assigned a supply chain ecosystem 

position. Manufacturers A, B and C are also directly operating on the product in 

different phases of its manufacturing process and, by definition, are in a supply 

chain position as well. Other actors designated the same position are Suppliers A 

and B. They produce chemicals and machinery, respectively, both of which are 

required in the production of circular apparel. They are not along the direct circular 

value chain of a recycled garment, unlike Manufacturers A to C, but their material 

and economic involvement is required as part of the multi-layered supply chain. 

Figure 8: A representation of a closed-loop circular textile value chain and ecosystem. 
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The sample includes four apparel companies. They are all global companies with 

extensive supply chains. Apparel company A has numerous well-known brands and 

participates actively in various sustainability initiatives as well as pilots them in its 

storefronts. Apparel company B is of similar size but specializes in sports clothing. 

Apparel company D has, like Company A, a portfolio of brands that it owns. It sells 

its products in its own stores but also through other retailers. Apparel company C 

differs from the others in its size and also its founding principles, as it was founded 

on the principle of sustainability. It actively develops sustainable innovations in 

materials and supporting technologies, involving its supply chain in the process. 

However, even with their differences, all these companies coordinate other 

companies, including their supply chain, have significant resources at their disposal 

to develop the ecosystem, and foster innovations in the industry. The last is done by 

piloting both internal and external innovations in their production, a type of a 

platform. Hence, they are all in a leadership position.  

Akin to leading brands, Retailer A has a significant position in the textile 

industry. However, Retailer A’s platform is an online marketplace for apparel. The 

company also leverages it to experiment with alternative, more sustainable business 

models such as takeback and resale models. Platform management is one of the 

tasks of an ecosystem leader and companies such as Amazon and Alibaba are 

mentioned as examples in the e-commerce business (Dedehayir et al., 2018) to 

which Retailer A could be compared to. It is therefore also in a leadership position. 

Investor A’s involvement in the circularity transition of the industry was through 

investments into promising ventures. Thus, they support the ecosystem by backing 

some of its actors financially, but they are not responsible for orchestrating the 

entire ecosystem, thus the position that most accurately describes Investor A is the 

one of support. Trade and industry associations’ main objective is to represent their 

members and influence the regulatory environment to further growth. Dedehayir 

and others (2018, tbl. 4) mention that “building connections and alliances between 

actors” describes the activities of ecosystem champions. As the support of 

associations is indirect and they mostly interact with their members and 

institutions, their ecosystem position is a support one. Consultant A is a 
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multinational company providing consultation in engineering and the process 

industry. It helps ecosystem actors with its knowledge and expertise. It is also 

designated a support ecosystem position. 

Ecosystem positions for each organization interviewed are visible in Table 3 

below. These three groups of approximately equal size are worth studying, as they 

each have their own operating model and likely different objectives in the ecosystem 

as well. Consequently, this might lead to contrasts in the perceived CE challenges 

between these groups. Additionally, understanding this dynamic would help 

establishing a clearer dialogue between these actors, something that could expedite 

sustainable practices in the industry. 

Table 3: Ecosystem positions of sample organizations. 

Organization Ecosystem position 

Waste manager A supply chain 

Apparel company A leadership 

Apparel company B leadership 

Apparel company C leadership 

Apparel company D leadership 

Supplier A supply chain 

Supplier B supply chain 

Investor A support 

Manufacturer A supply chain 

Manufacturer B supply chain 

Manufacturer C supply chain 

Association A support 

Association B support 

Retailer A leadership 

Consultant A support 
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4 Results 

This chapter covers the results of this thesis and what direct implications they have. 

First, a closer look is taken at challenges these organizations are experiencing. This 

is followed by analyzing the difference in organizations experiencing said 

challenges, based on their ecosystem position. These sections aim to answer 

Research questions 1 and 2. Lastly, an innovator’s supportive actions are discussed, 

providing the basis for discussing the implications in the following chapter. The 

various sections of this chapter are organized per the three aggregate dimensions of 

the data structure (Figure 7). 

4.1 Perceived challenges in the CE transition 

In this section, perceived challenges of interviewees are explored in more detail 

based, each aggregate dimension constituting its own subsection. This includes 

synthesis of interview answers and direct quotes from interviewees. 

4.1.1 Interorganizational inertia 

The first aggregate dimension for the data concerns interaction between 

organizations, whether it was between businesses and institutions on regulatory 

matters, actors being transparent on e.g. their climate impact, or the dynamic 

between an ecosystem leader trying to coordinate a part of the ecosystem. 

As the industry has been subject to relatively little regulatory scrutiny during the 

past few prosperous decades – mostly thanks to moving production in developing 

countries (Shishoo, 2012) – for any self-sustaining circular economy models to 

materialize, institutional support is needed. This was affirmed by the interviews and 

the overall opinion was that multiple pieces of legislation are needed. As the 

organizations interviewed are either based in Europe or work in the value chain 

producing a share of its products to the market, EU’s initiatives in the union’s 

Strategy for Sustainable and Circular Textiles (European Commission, 2022a) were 

mentioned often in the data. Currently proposed regulatory initiatives include 
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design requirements (e.g. material, quality, reusability), banning the destruction of 

unsold inventory or returned garments as well as more stringent requirements for 

disclosing information about a product to the customer. Retailer A summarized the 

role of regulation – and their mechanism of incentivizing to do the right thing –   

aptly:  

“This is why we need to change, all that is happening around us. We 

still need even more incentives from the outside. From the regulators 

and governments to say, ‘You cannot operate like this anymore’ or 

maybe the other way around [reward companies that comply].” 

(Retailer A) 

As a concrete example of regulation, banning items of poor quality was 

something interviewees tended to agree on. Apparel company C mentioned the 

negative influence of ultra-fast fashion and its infamous online channels, and how 

it should be curbed with regulation. Supplier B’s interviewee also hoped for more 

laws based on the recyclability of products and said that their company was 

lobbying for such regulation. As an example, they mentioned the New York Fashion 

Sustainability and Social Accountability Act. This law would require businesses in 

New York that have global sales in excess of 100 million dollars to disclose their 

supply chain and environmental, social and governance (ESG) practices and failure 

to comply would risk significant fines (Hudson et al., 2022). “That is one possible 

action, but it is not enough, and New York is just now considering it.” (Supplier B) 

Even though the calls for more legislation were common among the interviewees, 

the relationship with regulation also had another aspect to it. In addition to it being 

requested for, uncertainty around future legislation was also seen as a challenge. 

Retailer A mentioned extended producer responsibility, directives on waste and the 

sustainable product initiative, which all are on the EU level and in the current state, 

remain ambiguous: 

“And they are in this consultation phase, but I must say that there is 

still quite a lot of confusion in the industry on what does this actually 
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mean for us. […] we know that they are being worked on and hopefully 

in the near future, we can have some clear direction also from on the 

EU level on what this actually would mean.” (Retailer A) 

A share of the criticism related to regulation was directed at how it was 

communicated and what was expected of companies. Comparing the availability of 

recycled materials and the scalability of current technologies with the regulatory 

ambitions, Association B deemed that “In this light, requirements for circular 

materials in products seem impossible to meet.”, voicing the concerns of its 

member organizations. One interviewee even called these unpredictable regulatory 

changes and consequences of unsustainable practices “attacks of legislation” 

(Apparel company D), but still said that they might nudge companies into sourcing 

more sustainable raw material and acknowledged that they might: 

“It will be an investment into the future [investing in more circular 

fibers] If we support now, other brands will also support which will lead 

to more and more fiber being produced which can drive down the price. 

[...] it is a little bit of a chicken and an egg problem.”  

(Apparel company D) 

Some regulation seemed to also hinder the progress of CE in textiles, such as laws 

on waste and more specifically, end-of-waste (EOW) processes. The latter describe 

the circumstances under which waste can again become a product or a raw material, 

and EOW criteria commonly require there to be market demand and limit harmful 

effects on the environment (European Commission, 2022b). Waste manager A 

related a concrete issue arising from waste regulation: “If we want to import or 

export textile waste from different countries […] we need to figure out the waste 

legislation of each country separately before we can build value chains with them.” 

Expert A also mentioned waste regulation hindering limiting the potential of waste, 

as getting permits might steer companies to just instead dispose of the waste.  

Transparency is central in circular economy, as actors must be able to verify the 

material in the loop and thus ensure a positive- impacts, according to Apparel 
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company C. Transparency is also closely linked to regulation, as it is being enforced 

by institutional actors through lawmaking. An example of this is New York’s 

proposed act mentioned above, but many informants also noted that CE would 

require organizations to be more open in their operations, both internal and in the 

value chain. Waste manager A says that the key difference between a circular and a 

linear economy is that “Circular economy requires openness that is not present in 

a linear model, where you hide your supply chain and try to include as much 

margin as possible into the selling price for the next company in the value chain.” 

Instead, actors should be more open in communicating about their operations and 

opportunities. As an example, Expert A mentioned that companies are not keen to 

sharing information about their side streams, even though it could be mutually 

beneficial for it to be used as material by another company. 

An issue of transparency was mentioned multiple times in connection with the 

global supply chain. Supplier B called for increased visibility into the supply chain, 

especially as the vast majority of emissions, use of chemicals and infarctions on 

working conditions originate in this web of companies. Apparel company A went 

further and said that the supply chain not being transparent reduces companies 

sustainable and circular efforts and, in the worst case, enables greenwashing. 

Supplier B highlighted the brands’ influential position there, successfully 

exemplified by their role in the improvement of factory conditions across Asia 

following infractions – mainly Rana Plaza – that came to light. Similar openness to 

and from the supply chain would be needed to progress CE as well. Apparel 

company C shared a positive learning experience during their supply chain 

verification process: 

“[Despite the company’s small size] In the end, everybody is learning a 

lot from us. There is not a single supplier in our supply chain that I 

know of who is not seeing [dealing with] us as a big challenge but also 

a great opportunity to improve themselves. They will say ‘you're a pain 

in the ass, but in the end, we are happy because we learned so much.’” 

(Apparel company C) 



60 

 

Transparency is also negatively impacted by the absence of common standards 

in the industry for reporting impact, circularity or other metrics of production and 

products. Apparel company A said: 

“Transparency is a challenge, and the fact that there is a lack of 

industry-wide standards. That everyone does whatever they kind of 

want, some are really trying. But if you describe [the impact] and report 

in different ways, it’s obviously very hard for the customer to make a 

good decision.” (Apparel company A) 

The third and final second order theme under the dimension of 

interorganizational inertia was ecosystem coordination. Apparel company B 

recognized that “[…] finding partners who are in this for the long run and not 

short-term gain.” is one of the key obstacles for them to overcome. Apparel 

company C also mentioned the limited influence a single brand of similar size can 

have on the supply chain: 

“To convince the supply chain to change top-down, it’s never easy, 

because there we are just a small player. But if we connect to the 

growers [of raw material] directly to companies like Lenzing [large 

fiber spinner] and connect the dots from both sides of the supply chain, 

we can really drive change further.” (Apparel company C) 

 Investor A also mentioned coordinating companies to be a significant challenge, 

especially establishing the reverse logistics part of the value chain comprising of the 

retailer, collector, sorter and processor of textiles and textile waste. These actors 

would need to have a common understanding of objectives of circularity to 

collaborate. Adding the global dimension to this makes it even harder: “You know, 

the manufacturer is located in Bangladesh, the material supplier in China, spinner 

in a different place.” (Investor A) In addition, this form of collaboration is 

something most traditional textile companies are not used to, put in words by 

Association B: 
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“It’s not you ask your average supplier: ‘Can you give me material with 

20% recycled content?’ You might still work with traditional suppliers, 

but also with other players to reach out agreements and come up with 

solutions; the sorter, the recycler, maybe you need to align with 

authorities. […] So, the challenge is that we might still be in a 

traditional preconception on how to deal with this, but we need 

collaboration beyond [the traditional].” (Association A) 

So this challenge constitutes not only from the struggle of interorganizational 

coordination, but it also being done on novel domains. This will require changes in 

the organizations, namely in sourcing. Expert A said that “Sourcing needs to 

operate with a different objective in mind, which is a significant departure from 

the current way of doing things.”, referring to the traditional goal of minimizing 

the cost of inbound materials. Organizations as well as employees should re-

evaluate the values that they base their work in. Many interviewees highlighted the 

responsibility of apparel brands in the change due to their powerful position in 

connection with the supply chain. However, a bottleneck the brands faced was 

coordinating with innovative providers that could supply them with circular 

material at scale. Apparel company B described the situation from a brand’s 

perspective:  

“In Europe, sustainability and circularity have come on everybody’s 

radar in the last two years. And it’s now seen as an important point that 

need to be factored into business models. And you know, everybody’s 

trying to play catch up [since] recyclers are talking about having 

sufficient capacity available in 2025 […] and you’ve got to secure 

feedstock, make plants run efficiently. You start one big conveyor belt 

and you’ve got to make sure that everybody’s involved.” (Apparel 

company B) 

Retailer A offered a similar view on the dynamics between corporations and 

innovators of circular solutions: “Everyone is looking for the same solution. What 

we see in the industry already, is that we, companies that actually want to do 
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something, are talking to the same partners because there aren’t that many that 

provide these solutions.” Retailer A continued on to say that if brands’ actions are 

not coordinated, it might lead to inefficiencies and limited impact due to siloing.  

“So, I hope for the direction that we all consolidate our efforts and 

establish this bigger system, and not just these smaller one-brand kind 

of systems, because that’s what’s needed to actually enable circular 

economy at scale. But let’s see if that works out.” (Retailer A) 

Coordination is also required to make a significant impact, since circular 

innovations need to function and be adopted on a broad enough scale. Association 

B offered their opinion of a sufficient extent: 

“The challenge of the textile industry is a global one, solutions need to 

have an impact on that level and need to be replicable. Only solving 

problems in one small country won’t be enough, they need to be 

addressed at least on a continent-level.” (Association B) 

Overall, most ecosystem actors interviewed see this coordination of 

organizations as a necessary challenge to be overcome. However, making this more 

difficult is the lack of prior experience in the industry, the geographical 

decentralization of the supply chain as well as the imbalance between solution 

providers and companies that require them. Expectations are on brands or other 

leaders to solve this. 

4.1.2 Market-related motivators 

The second overarching dimension emerging from the interview data is the various 

motivators that make CE less desirable for potential adopters. They might be 

financial or value-based and might arise from within actors or be a result of the 

environment in which they operate. They can also influence the circular product 

market by suppressing demand, such as lack of consumer interest in and 

willingness to pay for circular products, or limiting the supply of products, like 

higher costs and insufficient investments. These factors are often interconnected, 
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but together they have contributed to the limited size of the circular apparel 

industry. 

Organizations repeatedly mentioned the consumers’ role in helping shift the 

industry’s trajectory to being more sustainable. At the center of this discussion was 

the habits and values of shoppers. Apparel company A stated that explaining 

circularity and related concepts to customers in a way that would make them accept 

an increased price of the end product, is a difficult task. This is especially 

challenging with the large, price-conscious segment of consumers as it is ultimately 

their decision on what to purchase. 

“You can educate, inspire and engage by talking about how to wash less, 

to repair instead of throwing away et cetera. But there again, you have 

very little control over if that happens or not. You can just provide as 

many options or opportunities as possible.” (Apparel company A) 

 Association B voiced similar thoughts of price and comfort driving many 

purchase decisions. Apparel company C said that education is important but needs 

to be done right; avoiding finger pointing gets the message across clearer. 

Manufacturer A also mentioned the fast fashion model and how it has been adopted 

by consumers and thus normalized, leading to overproduction and waste. Supplier 

B sees that consumers should be made more aware of the material compositions of 

products and to achieve this they should “understand the manufacturing label to 

[realize] how a t-shirt is made or can be made.” Only then will they have the 

knowledge to demand for more sustainable clothing, Supplier B concluded.  

However, not all interviewees subscribed to the view that simply education will 

be enough to change consumption habits. Association B mentioned consumers’ idea 

of low-quality circular products as a hindrance towards adoption. However, 

sustainable technologies are still early in their development and shoppers might 

have had bad experiences with these early iterations of more sustainable products, 

making this conception somewhat unfounded with current products. To offer an 

alternative reason behind low demand, Retailer A said that consumers actually are 
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often aware of sustainability, they are just not willing to pay the price premium for 

it. They also mentioned that changing the way people consume is a time-consuming 

process with multiple stages, and should also supported with legislation and 

regulation:  

“Looking at ourselves, it takes a long time to change habits. First, 

educate ourselves, change our way of thinking maybe, then change a 

habit and actually start doing this this new thing. There are quite many 

steps people need to take. […] How can we work towards creating these 

solutions that are easy to use and incentives for people to use them and 

to think differently about these topics?” (Retailer A) 

Misaligned incentives was another category that organizations felt hindered the 

switch to a CE model. This included multiple factors, including institutional, 

economical as well as operational ones. A significant, overarching theme here is the 

vastly more attractive business of conventional textile production compared to a 

circular or at least, more sustainable operation. Both Apparel companies A and B 

mention that in their operations, short-term goals and financial indicators used 

make it harder to develop circular business. Apparel company A summed it up: 

“We have such short-term goals, right. Everything is very much looked 

into return on equity. If you’re a public company or a listed company. 

So how are you going to drive this? I mean you are not going to see 

profitability [for sustainable/circular products] within the first years.” 

(Apparel company A) 

This something that impacts the whole financial system at larger, agreed by 

Apparel company A as well. In the absence of this, institutional support, such as 

government subsidies could be helpful in initiating business. Based on the 

interviews, however, it seems that this is lacking as well in many regions. Investor 

A describes the conundrum from their perspective: “The majority of the 

stakeholders cannot make money, so the government would need to encourage 

this more, in order for more companies to form and be involved in the value chain.” 
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Supplier A said that private funding is significantly more important than grants and 

other funding given out by the government or NGOs, the latter being hard to secure. 

This support can take many forms. A prominent one is making the use of 

renewable energy attractive to producers and at the same time decouple the 

industry from fossil energy, as its use severely limits the feasibility of CE and 

sustainable solutions. Manufacturer B said that “energy at this stage  [innovating 

towards circularity] of the company is very, very important.”, while also referring 

to the political dimension of renewable energy and the destabilizing effect of the 

eventual fossil energy cutoff. Supplier A also mentions that the availability of 

renewable energy is limited for the time being, and upcoming projects are mainly 

driven by private companies, reducing the impact smaller supply chain 

organizations can have.  

By far the most frequently mentioned motivators were related to the challenging 

economic outlook of the various circular business models. Extrinsic in nature, this 

stemmed – according to many of the interviewees – from a combination of a 

multitude of factors. Higher prices of raw materials, lower availability of trained 

workforce, lower demand for circular products and the resulting lower profit 

margins were frequently brought up. An interviewee from Association B 

summarized the current situation:  

“There is the question of what everything costs, and as long as the 

traditional and linear model of virgin raw materials is cheaper, it makes 

it very hard for companies to choose and operate in the more expensive 

circular fashion.” (Association B) 

This sentiment was shared by many; multiple interviewees referred to the high 

prices of material made from recycled textile waste. Price was especially crucial to 

apparel companies interviewed; it would impact their already thin margins as well 

as reduce their sales volumes due to the price-sensitivity of consumers regarding 

circular products. Reasons for the higher material price were numerous. Among 

them a more optimized supply chain, which would incur significant changing costs. 
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Supplier A said: “Companies are not always prepared to change their ways of 

operating or machinery optimized for cheap virgin material.”  

Expert A also mentioned some companies trying to profiteer from side streams 

in many industries: “Companies are reluctant to give out information about their 

side streams. […] They are used to paying for waste disposal, but if another party 

stands to benefit from their waste, they want to get compensated well for it.” This 

further limits the availability of feedstock and ups the price. Additionally, the 

processing itself is expensive as described by Expert A: 

“Recycling is expensive. Waste is not being circulated on a larger scale, 

because oftentimes it is cheaper to just incinerate it. This is purely due 

to the fact that waste is waste, as a heterogenous material it is hard to 

deal with, it might be contaminated, dirty and have foreign objects in 

it.” (Expert A) 

The current rising energy prices and a rapid inflation also led to companies being 

reluctant in using more sustainable and circular materials. These increased costs 

also affected the demand side. Association A said that “Obviously demand is 

unstable, because during the pandemic not a lot of products were bought, and 

consumption was low. Just in general, the current outlook for the for businesses 

in the EU is not favorable.” Manufacturer C said that the industry itself is rather 

risky and cyclical, something that can cause fluctuations in demand. From a 

business-to-business perspective, Manufacturer A said that market take-up has 

been slow. Apparel company B elaborated the rationale of large buyers: 

“The big successful retail organizations like Walmart, Decathlon and 

Primark, price is very, very sensitive for them. So they’ve got this 

difficult balancing act that they’ve got to get the best prices but also be 

seen as sustainable. So their efforts will be a little bit diluted.” (Apparel 

company B) 

Instead, a more pressing challenge can be found in the form of a shortage of 

expertise. Association A and Expert A both mentioned that as the industry might 
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experience a partial revival in Europe and North America, the regions’ lack of 

trained textile professionals might further restrict recycled material production 

capacity. Upskilling programs and getting experts from other regions, mainly Asia, 

are not sufficient in their current state. 

Higher supply costs and a limited demand have notable ramifications to the 

competitive dynamics of the industry. Apparel company A summarized their 

situation,  in a concise manner: “We [the company] who are trying to do good are 

competing with companies that don't. Companies that just think about margins, 

profitability et cetera, and have no sustainable agenda.”  

4.1.3 Lack of circular processes 

The third aggregate dimension is the lack of established processes during a 

product’s circular lifecycle in the textile and apparel industry. This absence is visible 

throughout the value chain, but especially in two phases: in reverse logistics, 

meaning collection, sorting and processing, as well as in production of circular 

garments, including designing for circular material and making products based on 

these designs.  

The challenges in reverse logistics start already in the collection phase. Especially 

apparel brands were vocal on the topic. Apparel company D did not think retail 

could solve this on its own, with used garments being collected in stores through 

their takeback programs:  

“[Regarding] post-consumer waste as well as pre-consumer waste, 

there’s a need for cooperation and alignment in the industry to figure 

out more ways from point A to B. Initial takeback programs are not the 

answer I think, but they are a great tool to educate consumers that used 

garments have value.” (Apparel company D) 

Recouping enough textiles back proved to be an issue for the circularity aspirations, 

according to Apparel company B:  



68 

 

“Takeback programs are not providing you with volume scalably. If 

you’re selling a hundred percent and you get back five percent through 

the scheme, it’s not going to help you achieve your sustainability goals. 

You need a massive amount, at least 50, 60, 70 percent back. Then 

making that a reality in terms of how do I collect 70 percent of what I 

sell and then recycle that?” (Apparel company B) 

The next phase in the reverse logistics process is sorting the collected waste, 

which poses its own challenges. Current sorting solutions most are labor-intensive 

and only a few automated, albeit rudimentary, facilities exist, according to Apparel 

company D. Investor A emphasized the importance of sorting for fiber recycling and 

regeneration processes: “You guys [Infinited Fiber] can reproduce cellulosic 

material. But polyester, nylon, wool and silk are often available mixed with 

cellulosic fibers, and you have to eliminate those materials. That is challenging, 

and currently not many people could do it.” Manufacturer B also mentioned 

separating materials in this phase to be tough with learnings to be achieved: “We’re 

used to in the industry and universities to combine different types of materials to 

achieve a certain performance. Now we need to have this reverse engineering of 

materials with different behaviors, different temperatures and get them to 

separate.” 

All these aforementioned factors – collection, sorting and processing –  

contribute to the poor availability of recycled material for use in production, a 

significant gripe companies experience. In the interviews, companies from Apparel 

companies to Manufacturers identified the limited capacity of innovative recycling 

methods to be the bottleneck. Combining this with the global logistics often 

required exacerbates the difficulties in getting the material to be processed. Investor 

A considered “grouping” in the value chain as the biggest problem the textile 

industry is facing when it comes to CE. They explained this further: “Involving a 

supply chain of the textile industry from the retailer back to the collector, sorter 

and recycler. […] Can only a few companies or countries can achieve these things? 

No. Because the industry is complicated and diversified internationally.” Apparel 

company B explained this in more detail:  
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“So your takeback schemes could be in Europe or America but you need 

to get the goods back to where you’re making them. […] Is it close to 

your takeback schemes or are you still okay to ship goods halfway 

around the world to recycle? All the parameters you need to review and 

balance.” (Apparel company B) 

With the processes regarding circular products themselves, lower product and 

material quality, which can negatively impact production as well as hamper the 

positive climate impacts of circular products, were also mentioned as a challenge of 

its own. Expert A summarized a paradox of the circular economy of textile in the 

following words: “If we want circular economy to work, we should use our clothes 

longer, which requires improved quality. However, at the same time, we are using 

lower quality, recycled fiber to achieve this.” Association B said that while it is the 

only technology to be mature enough for commercial purposes, mechanically 

recycled fiber quality is not sufficient for many companies. “You have recycled 

polyester from plastic bottles or recycled cotton, which are not of sufficient quality 

for many products. […] What is the compromise then? Do you include recycled 

material in your product and accept the lower quality or do you go with virgin 

materials?” 

Manufacturers interviewed also had their worries on product quality. 

Manufacturer C said that “Mechanically recycled material are of low quality, not 

good enough for lighter yarns.” Additionally, for technical textiles to be used in 

professional clothing for their properties such as electrical insulation or fire 

retardancy, recycled materials are not sufficient, Manufacturer C concludes. It 

should be noted, however, that many of these complaints concerned mechanically 

recycled fibers, which is the most common type of circular material available. 

To improve both material quality and recyclability, more attention should be 

paid to the process of designing clothes, especially from a material science 

perspective. How clothes are designed naturally impacts their recyclability, and 

apparel companies can make the separation of materials simpler as they have 

control over e.g. material and finishes used for products. Supplier B described the 
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situation in their markets in Asia: “Companies are trying to catch up to European 

or American companies, collect the waste and express to the society [circularity’s 

importance]. Even though it is collected, most of the waste cannot be recycled, 

because it is not pure.” Products consisting of a single material are certainly easier 

to recycle, but Manufacturer B believes that the consumers’ demand for new styles 

and more personalized products will ensure that products with multiple materials 

continue to thrive, despite their lower recyclability.  

“We need to improve on this knowledge in the reverse way to separate 

the materials after we use the goods. […] We think that this is the only 

solution in the future. Because we are going to dress, we want different 

things. […] Mainly in the women’s market, but men also take a lot of 

care in their looks” (Manufacturer B) 

Apparel company A agreed with the importance of the design phase, but also 

acknowledged that it is a complex issue: “The design phase is also crucial. And I 

mean, the material, some mechanically recycled cotton has such short fibers that 

lots of holes might appear. The customer returns that garment and then it just goes 

in the recycling bin. What have you achieved then?” 

4.2 Effect of ecosystem position on CE challenges 

Depending on whether an interviewee’s organization assumed a leadership, supply 

chain, or support position in the ecosystem, their perceived challenges had some 

variability. Both in terms of how often a second order challenge theme was 

mentioned as well as what aspect of said theme was emphasized by the 

organizations in different positions. The leadership, supply chain and support 

positions had five, six and four representative organizations in the sample, 

respectively. In this section, these are covered  

Additionally, these groups had 98, 83 and 89 codes related to CE challenges, 

respectively. Below, in Table 4, each 2nd-order theme is linked with a list of 
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ecosystem positions, sorted in a descending order by the relative frequency of each 

position’s members mentions of that given theme. 

Table 4: Ecosystem positions by relative frequency of challenges. 

4.2.1 Interorganizational inertia 

In themes related to the first aggregate dimension, interorganizational inertia, 

actors in a leadership position had experienced relatively more challenges than  

supply chain actors. Especially regulation and its development surrounding it were 

of concern to ecosystem leaders. Actors in leadership roles also highlighted the 

uncertainty surrounding it with potentially negative implications as well, whereas 

actors in the other two positions mostly focused on the need for more of the 

regulation. This is likely related to them being increasingly responsible of the 

products entering the market under the new legislation, such as extended producer 

responsibility, where they would have to pay for products’ end-of-life costs (Boiten, 

2022). This situation is likely to result in higher costs and lower profits, thus 

prompting objections from the leadership actors.  

Aggregate dimension 2nd-order theme  
Ecosystem positions ranked in order of 
relative frequency of codes (1st in bold) 

Interorganizational 
inertia 

Regulatory obstacles leadership support* 
supply  
chain* 

Insufficient  
transparency 

leadership 
supply  
chain 

support 

Ecosystem  
coordination 

leadership support 
supply  
chain 

Market-related 
motivators 

Consumer values and 
habits 

leadership 
supply  
chain 

support 

Misaligned incentives 
supply 
chain 

leadership support 

Poorer economic  
outlook 

support 
supply  
chain 

leadership  

Lack of circular pro-
cesses 

Inadequacy of reverse 
logistics 

leadership support 
supply  
chain 

Deficiencies of circular 
material 

supply 
chain 

support leadership 

  * = tied 
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In a similar vein, actors in a leadership role mentioned challenges related to 

coordinating the ecosystem more often. These brands and retailers were mostly 

focusing on finding partners willing to collaborate and securing capacity for circular 

material production. Leadership organizations were also pressured by other actors 

regarding this coordination as most comments by supply chain actors were on large 

apparel companies changing their way of doing things. Again, a common regard 

seems to be that influential brands should guide the ecosystem at large towards 

circularity. Support organizations were also concerned of ecosystem coordination, 

while highlighting the scope of this coordination, both in terms of types of 

organizations and its geographical extent. This interest of the support actors might 

stem from their objectives regarding the ecosystem; for example, associations’ 

modus operandi is to represent its members, mostly in the supply chain, towards 

institutions, and ensuring coordination for the ecosystem is likely a critical objective 

in this. Other support actors, such as investors, will want their portfolio investments 

to be networked in the ecosystem. In contrast, supply chain organizations had a 

lower interest towards ecosystem coordination. Whether there is causality or not, 

the supply chain’s worries might be partially externalized to some of the support 

organizations in the ecosystem. 

As for transparency, leadership and supply chain actors mentioned it 

approximately equally often, and more frequently than the support actors of the 

ecosystem. Both leadership and supply chain parties emphasized the need for 

transparency in the manufacturing part of the supply chain, as most of the 

emissions and other negative impacts of production originate there. Compared to 

organizations in a support position, these more operative actors in the ecosystem 

might also benefit from the increased potential to report their own environmental 

impacts as well as be able to make more informed decisions on materials or longer-

term investments, resulting in transparency being a higher priority for these two 

groups of actors in the ecosystem.  
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4.2.2 Market-related motivators 

The second aggregate dimension concerned motivators furthering or inhibiting CE 

change. Interviewees from all three ecosystem positions had rather similar stances 

on the consumers’ role: acknowledging their current habits and preferences – 

especially regarding price – driving their consumption, but also identifying any 

opportunities for educating these actors. Consumer-related challenges were also 

mentioned equally by organizations in all three groups. One reason could be the fact 

that each interviewee not only represents their organization, but also takes the role 

of a consumer, leading to a more universal understanding of the challenges 

associated to that role. 

A marked difference can be seen in incentives for CE; the supply chain was 

significantly more vocal on the lack of incentives in the industry compared to 

organizations in leadership or support roles. This criticism included the poor energy 

mix, where the industry relies heavily on fossil fuels and renewable energy is 

scantily available, the difficulty of getting public funding for CE initiatives as well 

as the destructive impact of fast fashion models. Brands in leadership positions 

mentioned short-term, often financial, goals and objectives as the main incentive 

that drives towards less sustainable production. Support organizations mentioned 

both, non-sufficient government support and the financial incentives currently 

advocating for linear models as being the main challenges in this regard. The supply 

chain’s vocality could indicate that the group is currently the least incentivized to 

change their operations and would therefore need support, in terms of e.g. access 

to renewable energy and support in investments to new machinery. These negative 

consequences are rarely felt by the apparel brand at the end of the multi-layered 

supply chain. 

In contrast to the lack of incentives, support organizations were active on 

challenges related to the poor economic outlook of CE and covered a multitude of 

factors related to its economical attractiveness: lacking supply of material, 

fluctuating demand, cost and macroeconomic factors such as inflation. They were 

also concerned on the availability of skilled workforce, something organizations in 
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the other two groups did not mention. Supply chain actors mentioned production 

costs, low demand and the high costs of the end material as the most notable 

challenges to make circular products viable economically. However, leadership 

actors focused almost solely on end product price and the sensitivity to it, of both 

B2B buyers as well as consumers. This group also had the lowest number of 

mentions in this topic. These observations would seem to further indicate that it is 

in fact the supply chain actors that are the most worried about their business being 

changed by circular products. This could be due to increased costs that, in their 

position are hard to transfer to their selling price. 

4.2.3 Lack of circular processes 

Of the two last second order theme challenges, the interviewees from leadership 

and support ecosystem positions mentioned challenges related to reverse logistics 

more often than ones of circular products. These two groups of actors emphasized 

viewed these issues from the perspective of the availability of textile waste as raw 

material, and the limited capacity of recyclers. As these organizations rarely deal 

directly with the recycled material, it might lead to their attention being on the more 

visible part of the reverse logistics process: the inputs and outputs. 

Supply chain actors were more concerned with the sorting phase of reverse 

logistics as well as with products that are hard to recycle due to their materials. 

Manufacturer B even directly called for apparel brands to be mindful of their 

product designs: “… the brands have to design products to be more recyclable and 

help the whole industry. To make the job [of recycling] easier while we don’t have 

solutions to take out different materials from one product.” Design of apparel does 

impact, albeit indirectly, the amount of recyclable textile waste, and the design 

process should therefore be in the interest of leaders to improve upon. 

Supply chain actors were also the most vocal group on challenges posed by 

circular material and product quality. They mentioned the varying quality of 

different waste sources and its impact on what level of quality can be achieved for 

the material. Leadership actors mentioned quality issues in interviews less. Again, 



75 

 

it is the supply chain, or more precisely the manufacturing part of the supply chain, 

that has to directly deal with the recycled material, whereas brands – depending on 

their circularity ambitions – can perhaps be more selective on which more 

sustainable material to use in their products.  

4.3 Supportive actions of innovators 

As the final question in the interview structure, interviewees were also asked how 

an innovative technology provider in the ecosystem could support their 

organization in the CE transition. The respondents’ suggestions were varied, both 

in terms of content and how specific they were. Below, they are grouped according 

to the aggregate dimensions of the data structure (Figure 7) of their respective 

circular economy challenge. 

4.3.1 Interorganizational inertia 

In actions regarding interorganizational inertia, a prominent suggested course of 

action was for the innovative company to take an active role in shaping the 

ecosystem by bringing in more organizations and connecting existing ones, directly 

addressing the issue of unclear ecosystem management. Association B said that 

“Many innovative companies have fostered the international discourse 

significantly and at the same time, have received a lot of visibility. Even a small 

company’s potential is recognized and its role significant.” Different actors 

interviewed certainly had identified this potential and ways to leverage it. Retailer 

A related a key problem from a brand’s perspective:  

“Okay we’ve agreed to use a circular fiber in a product, but how do we 

actually do it. The industry is quite traditional and [brands] often only 

work with the first tier of the supply chain. […] Companies would like 

to work with yarn suppliers since it is very crucial with innovative 

materials […] to create this new quality.” (Retailer A) 

To attempt to solve this situation, Retailer A goes on to say that the innovator 

could connect brands with the subsequent layers of the supply chain – i.e. fiber, 
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yarn and fabric manufacturing. Manufacturer A also called for “bilateral and multi-

stakeholder partnerships regarding the development of technologies”, where an 

innovative suppliers’ role would be central. A similar proposition was made by 

Apparel company C, which mentioned that multiple brands could be connected as 

part of a roundtable through the technology of an innovator. Expert A 

acknowledged the need for reaching agreements between actors, that it is difficult, 

and that currently there is no clear leadership for circular textiles. 

Some interviewees also called for an innovator to help increase transparency in 

the ecosystem. Increased and more open sharing of knowledge was commonly 

proposed. Supplier A said that at this point in the development of CE, common 

development efforts and transparency among the ecosystem is paramount so that 

companies can adjust their processes to be the most suitable with one another. 

Expert A also mentioned transparency as a crucial part of ecosystem cooperation 

and sharing information: “Companies trusting one other as each have their own 

area of expertise. But they shouldn’t just compete on price or demand adherence 

to a strict specification, but instead look at building the value chain from a broader 

perspective.” Apparel company B said that there is already information sharing 

between brands and fiber companies in terms of monomaterial designs to increase 

recyclability of products. 

From a sustainability perspective, the lack of transparency has serious 

ramifications, as emissions are harder to locate, quantify and verify. Therefore, 

Apparel company D mentioned that impact data on a circular solution would be 

valuable to them: “Something that’s also important is to show data that is backing 

up the different claims. Having a set of indicators that you can then measure in 

your processes to back up claims that we might do on garment-level.” Apparel 

company D said that this would also be very important in the traditional supply 

chain of the industry, but current implementations are still far from providing 

accurate product-level data. 
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4.3.2 Market-related motivators 

To address the numerous shortcomings of the current market environment 

regarding circularity, many ecosystem actors interviewed mentioned external 

communications with an innovator. The topics of communication consisted mostly 

of messages with an educational purpose, or with the aim of B2B sales or adoption. 

Apparel company A recognized the potential in educating customers on textile 

sustainability together: “To get together, talk about it. Changing mindsets 

together, if [the message] comes from both sources, it becomes more credible and 

more understandable.” This would require the innovator to have a presence 

towards consumers as well, something that is currently rare for a company in the 

textile supply chain to have. 

However, not all communication initiatives proposed were aimed the end-

customer. Supplier A also mentioned educating the supply chain together: “To have 

some symposiums or seminars to promote it to customers [yarn manufacturers] 

and show that this is the yarn that is coming up. What it looks like, what is going 

to be on the market.” Manufacturer B said that communication of a partnership 

could be mutually beneficial, as the manufacturer would be more interesting to its 

customers due to its sustainable offering and the innovator could gain new licensees 

for its technology. Waste manager A also suggested that communication should be 

directed towards changing the mindset towards all material and especially waste. 

Getting suppliers and manufacturers to see the benefits of circular business models, 

especially economical profits in the longer term, would perhaps see their 

preferences shift from the optimized linear production towards a circular one. 

However, this might be hard to achieve solely with educational content, but 

concrete actions such as investments are likely to be needed. This would likely call 

for the involvement of institutional and other ecosystem support actors. 
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4.3.3 Lack of circular processes 

As an innovative technology provider is often a novel actor in an ecosystem aiming 

for CE, many responses and ideas from interviewees were related to operational 

changes and adjustments made to the existing supply and value chains. These 

would directly address the third aggregate dimension of challenges, the lack of 

circular processes. Apparel companies deemed made material supply and logistics 

the highest priority: “What helps us a lot is having the material on time as the 

whole production schedule [rests on it].” (Apparel company C) Apparel company A 

considered scale as the most integral factor: 

“The best way for an innovative company like this is […] to be able to 

scale as much as possible, but also make it easy for people to implement 

the solution all over the world. We produce fabric in many Asian 

countries, so that’s one thing to adapt to the supply chain of these 

companies as well. Because obviously, you don’t want to have lots of 

transportation and emissions as well.” 

As a concrete tool for an innovator to proliferate its technology, Apparel company 

A mentioned technology licensing agreements. Other interviewees, mainly apparel 

companies, also highlighted various contracts to be made between an innovator and 

the rest of the ecosystem. Apparel company C said that takeback agreements, where 

innovators could utilize the waste collected by consumer-facing brands, could be 

helpful. The interviewee from Apparel company D said that they off-take 

agreements – in which a company commit to buying a certain amount of material 

– made by larger companies would help in driving investments. However, buying 

raw material directly is a novelty for many brands: 

“It’s difficult in the fashion industry, since we purchase the garment 

and it’s a very long way from fiber. There might be three or five 

middlemen in between. So sometimes it might be hard for us to say: 

‘We’ll have 500 kilos’ and we are committing to that, it’s not easy as a 

fashion brand to do that.” (Apparel company D) 
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The agreement and process should therefore take this into consideration as well 

as be attractive pricewise. To add to this, Expert A said “Agreements between actors 

in the ecosystem will have an essential role; agreeing how things are done, for 

what duration, and what contractual penalties there are. Agreements are very 

complicated in ecosystems.” An innovator should therefore ensure that the 

contractual process for its technology, trademark and other property could be easily 

accessed and completed by other actors, while still keeping intellectual property 

safe. 

From the perspective of the supply chain, Manufacturer B suggested increased 

collaboration in order to increase material quality and thus lower one barrier to CE: 

“These innovative companies, we need to help them with our knowledge and 

spinning techniques, in this first comparison that they will have with the virgin 

materials and recycled materials.” This included small quantities of material for 

them to run tests on and a working feedback channel. In return for improving 

material quality, Manufacturer B said that they would appreciate preferential access 

to recycled material from a recycler once capacity had increased. Manufacturer B 

said that guidance or a “Dos and don’ts” list on how to handle the material would 

be helpful. Manufacturer C had similar experiences from knowledge sharing to 

increasing the quality of circular material, which has now reached a level the 

manufacturer did not believe it would. 
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5 Discussion 

This thesis has examined the challenges experienced by textile ecosystem members 

in the face of a circular economy transition. Possible future implications to 

innovative actors are discussed in this chapter, answering Research question 3. 

Literature on ecosystems and ecosystem strategy is leveraged to support these 

findings and propositions. The chapter is concluded with covering the limitations 

of the thesis and what potential avenues for future research exist. 

5.1 Implications 

The challenges experienced by the sample organizations around the ecosystem are 

similar to what previous research (de Jesus & Mendonça, 2018; Kirchherr, Hekkert, 

et al., 2017; Ritzén & Sandström, 2017) have discovered. A summary of the main 

categories – technological, economical, institutional and cultural – was presented 

in Figure 2, and it shares multiple similarities with the bottom-up built data 

structure using the Gioia method (Figure 7).  Yet, some differences to prior works 

exist. One major challenge, especially for leadership actors, was ecosystem 

coordination. The 2nd-order theme concerned orchestrating the value chain from 

both current and novel actors as well as doing this scalably. The current poor 

visibility into the supply chain that is perhaps characteristic to the textile industry 

could amplify this challenge. However, precisely this type of coordination challenge 

was not established, at least in the prior literature used for this thesis. Ritzen and 

Sandström (2017, p. 9) mention “unclear responsibility distribution” , Kirchherr 

and others (2017, p. 8) refer to “Willingness to collaborate in the value chain” and 

van Keulen and Kirchherr (2021, p. 3) describe the barrier of “Company only thinks 

within own company realms and own industry.”, but none of these perhaps 

capture the extent of the coordination challenge presented here. 

The main discoveries of this work concern how the challenges are distributed 

among actors in the ecosystem. This distribution is perhaps more likely to exhibit 

more variance than a list of the challenges themselves based on the industry, as the 
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composition of the industry, the readiness of key technologies and, for example, the 

awareness of end users are unique for each industry striving for circularity. 

Literature reviews of CE barriers have concluded that technical barriers are 

mentioned most often in literature (de Jesus & Mendonça, 2018), but that is not the 

case here; instead, economic and market related challenges were most frequently 

mentioned. Furthermore, they seemed to affect the supply chain actors the most, 

and leading organizations seemed less threatened by them. This result was 

somewhat surprising, as it would seem logical that large multinational corporates 

would be very vocal about their shrinking profit margins. 

A pattern emerging from the interviews is the one of unclear ecosystem 

coordination without a proper structure to develop or discuss common, ecosystem-

spanning CE efforts. Clothing brands in leading positions often only deal with first 

tier suppliers, but not further in the supply chain. At the same time, these suppliers 

down the supply chain, including raw material production, would need to improve 

their manufacturing capabilities to include these new materials into their product 

portfolio. Moreover, this should often be done according to brands’ designs and 

requirements as they are often the most aware of consumer preferences. However, 

a linkage between these groups of organizations is not established, and these needs 

currently go unmet. This has clear implications to innovators in the ecosystem: 

acting as an orchestrator, perhaps one among many, to facilitate this sharing of 

information between these parties. 

This conclusion was supported by multiple interviews in the sample. Multiple 

organizations – Retailer A, Manufacturer A and Apparel company C – all mentioned 

the innovator with regard to forming partnerships or connecting organizations. 

Retailer A goes on to say that the innovator could connect brands with the 

subsequent layers of the supply chain – i.e. fiber, yarn and fabric manufacturing. 

Manufacturer A also called for “bilateral and multi-stakeholder partnerships 

regarding the development of technologies”, where an innovative suppliers’ role 

would be central. A similar proposition was made by Apparel company C, which 

suggested a roundtable event among brands to be established. 
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Figure 9: The identified opportunity for collaboration between leadership, innovator and 
supply chain. 

These results suggest there might be demand for a structure or process for 

ecosystem actors to share information through as well as connect and collaborate 

with one another. This dynamic is visualized in an element often present in 

ecosystems (Dondofema & Grobbelaar, 2019; Wareham et al., 2014) above, with the 

leadership and supply chain organizations at either side. Potential resources 

identified by the results, as well as by the case company, are denoted with arrows 

flowing from and to both groups of actors. The innovator would provide the 

recycling technology with its own technological specifications and requirements to 

be met. The ultimate goal for this cooperation would likely be the reconfiguration 

of the resources each group of actors possesses; ensuring that product designs 

created by leaders, using the novel circular material by the innovator, are 

compatible with the manufacturing capabilities of the supply chain. A similar lack 

of information exchange in the beginning-of-life of circular products is also 

identified by Mangers and others (2021). The authors attribute this to CE not being 

applied holistically. Implementing such a structure or process would introduce a 

new artifact to the ecosystem by the definition of Granstrand and Holgersson 

(2020). Like mentioned by the interviewees, it could be an event, such as an 

educational seminar, or a more permanent structure, in the form of a roundtable. 
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The artifact could take the form of a platform, an element often present in 

ecosystems (Dondofema & Grobbelaar, 2019; Wareham et al., 2014), making the 

innovator a more central actor. 

Introducing a collaborative artifact into the ecosystem, irrespective of the 

potential orchestrator, poses certain strategic questions regarding the rules for 

collaboration, such as how openly is knowledge shared among participants and how 

competitors or substitute producers are treated. Adopting an ecosystem structure 

does not automatically lead to open sharing of information (Paasi et al., 2020), and 

most orchestrators of ecosystems based on open innovation practices are more 

established companies with significant resources (Cusumano & Gawer, 2002; 

Rohrbeck et al., 2009; Visscher et al., 2021). Thus, it might be reasonable for an 

innovator to cooperate with another actor to have the most significant impact in the 

ecosystem. These rules often become legally binding in contracts, the signing of 

which was also mentioned as a source of frustration for some interviewees. Thus, 

the contractual process for collaboration – multi- or bilateral – should be made as 

low of a barrier as possible. 

This new type of collaboration would also encompass many competing actors in 

order for technological and market developments to be employable on a larger scale. 

Based on the interviews, such coopetitive relationships, where firms are competing 

and cooperating at the same time (Walley, 2007), are uncommon in the textile and 

apparel industry. However, the rapid regulatory developments and changes in 

perceptions might require actors in the industry to engage in novel types of 

relationships. And often, the sooner innovative products developed in an ecosystem 

get closer to the market, their development becomes more closed. This is one 

difference between the explorative and exploitative innovation ecosystems 

identified by Visscher and colleagues (2021). The need for new types of cooperation 

was also voiced in the results by some of the interviewees, such as Retailer A and 

Association A, saying that a more coordinated approach beyond the conventional 

organizations is needed. This addition of actors such as waste processors, waste 

collectors and manufacturers using technologies provided by the innovator, will 

likely profoundly change the distribution of value among participants. 
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5.2 Limitations 

This research is subject to limitations related to its methods, sample and 

conclusions that can be drawn. Throughout the work, the textile industry has been 

mentioned as a central area of research, but many sources used refer to either 

“textile”, “apparel” or “fashion”. This deliberate choice was made to be able to 

include a greater number of sources, as reports on clothing companies and the 

fashion industry are plentiful. Even though it constitutes a majority of the textile 

industry and the two are interconnected, there are some differences. For example, 

the textile industry is usually more capital intensive and automated to a higher 

degree (Nordås, 2004). 

The interview sample itself might not be a very accurate representation of the 

industry, as many actors interviewed contacted were either through the case 

company or public programs exploring circularity. Thus, these companies and other 

organizations are probably more involved in CE projects and thus likely to 

experience a different set of challenges compared to the industry at large. However, 

at least some of these challenges could still be relevant for laggards that adopt CE 

practices later on. This selection of the sample limits the applicability of the findings 

at the industry in general at its current state. Noteworthy is also the 

underrepresentation of the supply chain and reverse logistics parts of the value 

chain. Many actors, such as waste collector and processor, yarn spinner and fabric 

manufacturer, are only represented by a single organization in the work.  Having 

multiple data points for these parts of the value chain would allow for mapping 

challenges based on a more specific position of the organization.  

Another limiting factor related to the sample is the variability of the respondents’ 

positions within their respective organization, as it was not possible to control it 

within the resource limitations of this thesis. The interviewees are mostly from the 

sales, sustainability and product development functions, with a few executives in 

the sample as well. This multitude of roles is likely to lead to different challenges 

considered as pressing by the interviewees. However, when interviewees had 
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different backgrounds, they were quite easily noticeable, as many interviewees 

emphasized circularity challenges related to their field 

5.3 Further research 

With CE being an integral part of the larger sustainability transition in the light of 

climate change, and many innovations enabling circularity through ecosystems, 

additional research is certainly warranted. This research would have practical 

applications as well, since its results might help accelerate commercialization of CE 

innovations through better understanding of ecosystem dynamics. 

As mentioned in the limitations above, the sample of this thesis is lacking in 

certain aspects. Investigating ecosystems and their challenges with a broader 

sample, with multiple organizations representing each step of the value chain would 

add to the validity of the results. Additionally, if an entire, functioning innovation 

ecosystem could be studied, it would help better understand relationships between 

individual organizations in an ecosystem. However, this might be difficult to 

achieve, as CE is only starting to be adopted in many industries and geographical 

locations. One option could be to investigate ecosystems from industries where CE 

integration is further on, such as utilities and consumer goods (García-Sánchez et 

al., 2021). After benchmarking ecosystems in this context, some learnings could be 

transferred to the textile industry as well. 

In this thesis, the challenges were studied qualitatively with semi-structured 

interviews featuring open-ended questions. Combining these results with 

challenges and barriers identified in the literature would allow for a quantitative 

analysis into the topic; perhaps identifying the most pressing challenges by asking 

potential interviewees to rank these in order, or perhaps conducting a regression 

analysis on the impact of these challenges into ecosystem performance. However, 

in order to do this reliably, a reliable metric for the performance of an actor or an 

ecosystem would need to be established. In the case of innovation ecosystems this 

might be difficult as the ecosystem output takes many forms (Thomas & Autio, 

2020) and commonly agreed performance indicators do not exist (Graça & 
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Camarinha-Matos, 2017). Furthermore, an innovative value proposition or 

business model might only materialize at once, after a long period of time. 

From the perspective of an innovative technology provider, it could be insightful 

to review instances where an innovator successfully brought its CE solution to the 

market, similarly to how Ansari and others (2016) studied the video recorder 

company TiVo in the U.S. television ecosystem. These could be related to licensing 

and other contractual approaches as well as how innovators positioned themselves 

with ecosystem leaders; did they cooperate closely with a single company or work 

in collaboration with multiple leaders, taking advantage of their unique position. 

This could also help shape the nature of the proposed collaborative artifact in the 

ecosystem. Finding common success factors would provide managerial 

implications, not only for the innovators, but for decision-makers in the entire 

ecosystem to realign its structure to better support the new modes of business. 
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6 Conclusions 

This thesis set out to discover the challenges organizations face in the textile 

industry that is transitioning towards circularity (RQ1). Using the Gioia method, 

three aggregate dimensions of challenges were uncovered: interorganizational 

inertia, market-related motivators and lack of circular processes. The first concerns 

relationships between organizations, the second relate to economic factors as well 

as supply and demand, while the last category concerns circular processes of 

recycling and reverse logistics. The challenges were mostly in line with prior 

literature, albeit some characteristics of specifically the textile industry were visible. 

The ecosystem position of an organization and its effect on these challenges was 

also evaluated as part of the work (RQ2). Three ecosystem positions were 

distinguished based on the activities and attributes of an actor: leadership, supply 

chain and support. Ecosystem leaders such as brands and retailers were more 

concerned on the coordination of the ecosystem as is their role as well as the limited 

scalability of reverse logistics and current recycling solutions. The supply chain 

actors saw the economic factors more often as a challenge: the lack of incentives to 

switch to CE as well as the increased cost of material were frequently mentioned. 

Ecosystem support organizations were relatively more concerned on high-level 

challenges related to the economic attractiveness of CE and the shortcomings of 

reverse logistics. 

These results have implications for an innovative technology provider in the 

industry (RQ3). The interviews revealed a disconnect between apparel brands and 

suppliers besides the first tier and in the sustainable design of apparel was observed 

in the interviews. Some interviewees called for the innovator to co-develop the 

technology and products made with regenerated fiber. This is an opportunity for an 

innovator to assume a more central role in the ecosystem through a potential 

collaborative artifact in the ecosystem. The potential reorganization of actors 

around innovative technologies could perhaps be representative of the textile 

industry of the future, one which conforms to our planet’s limited resources.  
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Appendix A. Interview questionnaire for data collection 

Introduction 

How would you describe your role in the textile/clothing industry? 

In short, what is your organization’s current business model 

How do you deliver value to your customers? (value proposition) 

 

Circularity transition 

In what capacity is your organization taking part in the circularity development of 

the industry? 

Do you need to rethink your business model for circular economy? If yes, how 

What are the most significant opportunities (financial or otherwise) for your 

organization in the transition to circularity? 

What are the most important challenges you have encountered? 

Which other organizations/actors would you need to aid you in solving these 

challenges? 

Overall, what is the current biggest challenge in the circular transition of the textile 

and clothing industry? (Internal or external) 

 

The focal company’s role 

In your opinion, how can/should an innovative technology provider (in this case, 

Infinited Fiber Company) support your organization in the circularity transition? 


