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Abstract 

Modern textile industry experiences increased pressure for transition to a circular economy 

(CE) across the countries due to its high environmental impact and social sustainability 

concerns. The transition requires, besides technological innovations, the development of 

social structures and the engagement of various actors to develop and legitimize a common 

vision of the textile CE ecosystem (CEE) supporting a desirable sustainable future. This case 

study adopts socio-technical imaginaries and CEE conceptual lenses, and empirically 

explores textile CEEs from Finland and Lithuania aiming at sustainability. The study results 

represent the collective imaginaries of the textile CEEs business and institutional actors and 

their vision of technological advancement, markets and industrial development, regulatory 

changes, and actors` interaction at the ecosystem level. The findings reveal three major 

inconsistencies in the imaginaries: expectations of technological progress are higher than 

technologies real capabilities to close a loop of textile circulation; while economic feasibility 

of CE processes depends on a scale of business operations, scaled production can rise 

sustainability concerns; and transition to a CE can increase as well as decrease competition 

in the textile markets. Our findings on the socio-technical imaginaries are captured into a 

conceptual framework which contributes to the management literature on circular 

ecosystems and aims to support textile industry executives and policy makers in 

transitioning to the CE.  



 

 

  Page 2 (24) 
 

Keywords  

Circular economy ecosystem, textile industry, socio-technical imaginaries, case study, 

Finland, Lithuania 

Introduction  

Circular economy (CE) is an economic system that embraces the circulation of materials as 

well as the regeneration of natural systems (Velenturf and Purnell, 2021). CE focuses on 

decreasing the utilization of virgin natural resources and waste generation for sustainable 

production (Geissdoerfer et al., 2017) through reuse, repair, remanufacturing, and recycling 

of products and components (Korhonen et al., 2018). Transition to the CE is widely 

supported at international and national levels across the globe because CE contributes to 

(i) achieving the UN Sustainable Development Goals (SDGs) (SDGs, 2015), (ii) promoting a 

systemic industrial and societal transition in line with the European Green Deal (2022), and 

(iii) mitigating climate change effects caused by anthropogenic activity (Ellen MacArthur 

Foundation, 2019). CE transition often demands industries to transform their whole socio-

technical systems (Geels and Kemp, 2007; Dace et al., 2024), including structural changes 

in society, culture, technologies, economics, ecological, and institutional environment 

(Hahn and Tampe, 2021; Piila et al., 2022). However, this transition is complex and still 

requires the support of diverse institutional and public organizations in facilitating e.g., 

material flows, infrastructure development, and knowledge sharing (Dace et al., 2024; 

Ritzén and Sandström, 2017). To further understand the complex, systemic CE transition, 

this research combines two prominent theoretical lenses: CE ecosystems and socio-

technical imaginaries. 

First, an established way to address complexity in systemic change towards circularity is to 

apply an ecosystem perspective (Asgari and Asgari, 2021; Trevisan et al., 2022). Ecosystems 

conceptualize complex multi-actor systems of organizations, technologies, and institutions 

actors that collectively and interdependently produce ecosystem-level outcomes (Autio 

and Thomas, 2022; Jacobides et al., 2018) for business or societal targets (Uusikartano et 

al., 2020). The ecosystem perspective has recently been introduced under the concept 

circular economy ecosystems (CEE), where actors take various roles in achieving shared 

goals related to material circulation, and circular-oriented knowledge and value 

propositions (Aarikka-Stenroos et al., 2021; Aarikka-Stenroos and Ritala, 2017; Asgari & 

Asgari, 2021). However, as the CEE stream is only emerging (Aarikka-Stenroos et al., 2021) 

and real-world CEE ecosystems remain nascent, novel approaches need to be integrated 

for understanding and advancing the transition to CE in empirical real-life socio-technical 

ecosystem contexts (Trevisan et al., 2022). 
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Second, to legitimate circularity, institutions, businesses and public actors contribute by 

shaping narratives, visions and values in the CEEs (Bertassini et al., 2021). Therefore, we 

argue that understanding how the discourse around CE is constructed is important for 

interpreting public and institutional attitudes towards CE and providing guidance for 

policymakers and businesses navigating a systemic change towards a CE (Hermann et al., 

2022; Marjamaa and Mäkelä, 2022). Accordingly, we adopt a socio-technical imaginaries 

approach, which emphasizes the interplay of technology and societal change in realizing CE 

goals in ecosystems. This approach uses imaginaries as an instrument to explore both the 

present and the emerging pathways to the imagined futures (Friedrich et al., 2022). We 

need further understanding of the shared imaginaries of circularity among businesses to 

foster collaboration, align values, and drive sustainable innovation (Narayan and Tidström, 

2019). However, CE imaginaries remain underexplored, and rarely approached from the 

perspective of ecosystems to understand how diverse actors collectively envision a CE 

which, in turn, guides individual and collective strategy (Hermann et al., 2022; Narayan and 

Tidström, 2019).  

Building on the identified research gaps, this study aims to explore socio-technical 

imaginaries of key businesses and institutions embedded in industry-specific emerging 

CEEs. Consequently, we pose the following research question: How do ecosystem actors 

envision and pursue the socio-technical imaginaries of a future CEE development? 

Empirically, this qualitative research explores industrial change towards CEEs with the 

socio-technical imaginaries in the textile industry. Our empirical exploration is grounded in 

an extensive comparative case study based on interviews with diverse actors directly 

involved in the textile circulation in two national textile industry ecosystems: (i) Lithuania, 

where CE adoption is a logical next step for the well-established textile industry, and (ii) 

Finland, where the focus is on innovating circular business models for the textile industry.  

This study contributes to the scarce literature of CE regarding the discourse on the future 

of CE systems (Guzzo et al., 2021; Marjamaa and Mäkelä, 2022; Velenturf and Purnell, 2021) 

by shedding light on technological advancements and systemic social changes that are 

crucial in transiting to a sustainable CE. This research extends conceptual and empirical 

knowledge on CEEs as a specific type of ecosystem (Aarikka-Stenroos et al., 2021; Trevisan 

et al., 2022) and the diverse pathways for CEEs to develop in different socio-technical 

contexts (Trevisan et al., 2022). Finally, this study contributes to the conceptualization of 

socio-technical imaginaries (Friedrich et al., 2022; Hermann et al., 2022; Pfotenhauer and 

Jasanoff, 2017) when transiting to CE industries (Narayan and Tidström, 2019).  

Literature review 

Textile ecosystems transition towards a CE  
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The ecosystem concept enables considering the CE as a multi-level resource use system 

(Figge et al., 2023) where resource use, waste, emissions and energy losses should be 

integrated into closed energy and material flows (Geissdoerfer et al., 2017; Kirchherr et al., 

2017; Velenturf and Purnell, 2021). Aarikka-Stenroos et al. (2021, p. 261) define CEEs as 

“communities of hierarchically independent, yet interdependent heterogenous set of actors 

who collectively generate a sustainable ecosystem outcome”. Such sustainable ecosystem 

outcomes may focus on material, knowledge, and value flows (Aarikka-Stenroos et al., 

2021) in industrial operations (Harala et al., 2023), urban settings (Aarikka-Stenroos et al., 

2021), innovation (Bertassini et al., 2022), business (Kaipainen et al., 2023), and platform 

activities (Blackburn et al., 2023). Due to the diversity of ecosystems and their expected 

sustainability outcomes, various actors are needed, varying from companies, non-

governmental organizations, research institutions, cities and municipalities, and consumer-

citizens (Aarikka-Stenroos et al., 2021; Dziubaniuk at el., 2023; Kaipainen et al., 2023). The 

involved actors take different roles in activities and interactions to achieve the ecosystem 

outcome, which comes along with different opportunities and implications for the agency 

in the CEE, i.e., who takes an active role in shaping the CEE (Aarikka-Stenroos et al., 2021).  

The textile industry is one of the most polluting industries, with a lengthy supply chain, 

subject to mass environmental and social impacts (Dziubaniuk et al., 2024; Gardetti and 

Muthu, 2015), where not only the production but also the consumption produces waste 

(Saccani et al., 2023; Manickam and Duraisamy, 2019). The textile industry is characterized 

by intense competition that is forcing companies to look for solutions to innovate and 

operate profitably under considerable cost and innovation pressure (Dagilienė et al., 2023; 

Dziubaniuk et. al., 2023). The attention to sustainability and CE as well as digitalization and 

automation of operations has undoubtedly become a fundamental driver in the 

development of the textile industry during recent years (Gazzola et al., 2020; Blackburn et 

al., 2023). Regulations and policies also create a stimulus for textile companies to promote 

sustainable production, consumption and new business models (Dziubaniuk et. al., 2023; 

Dziubaniuk et al., 2024). For instance, the EU European Green Deal (2022) has a special 

focus on the textile industry and reorienting it to CE by promoting eco-design of the textile 

products that can be reused, repaired, or recycled (see European Environment Agency, 

2017). However, despite a variety of sustainability initiatives in the textile industry, radical 

changes toward CE are still delayed, and companies still face complex challenges in 

transitioning to CE with new circular business models (Abdelmeguid et al., 2022; Santa-

Maria et al., 2021). Thus, there is a need for the textile industry to innovate and scale up 

novel business models (Han et al., 2023; Kambanou et al., 2024; Todeschini et al., 2017) and 

insert CE thinking in product development processes such as eco-design for achieving more 

sustainability and closed cycles (Teixeira et al., 2023).  

The main actors in textiles CEEs are companies, non-profit and governmental organizations, 

municipal actors, research institutes and universities, policymakers and regulators, funding 
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providers, consumers, and media (Aarikka-Stenroos and Ritala, 2017; Dziubaniuk et al., 

2023; Fontell and Heikkilä, 2017). The textile CEE may include actors acting for e.g., 

extraction of raw materials, production, retail trade, consuming, renting, repairing, 

performing sales or exchanges through consumer-to-consumer (C2C) and C2B2C platforms, 

performing waste management, sorting, recycling, import and export of textiles, 

incineration and landfill of textile waste (Blackburn et al., 2023; Koszewska, 2018). The 

textile ecosystem actors typically face challenges such as a lack of intensives and interaction 

(Dagilienė et al., 2023; Dziubaniuk et al., 2024), uncertainties in knowledge sharing and 

communication (Fontell and Heikkilä, 2017), a lack of general awareness of CE and textile 

industry capabilities and mechanisms (Staicu and Pop, 2018). 

 Socio-technical imaginaries lens for the CE vision  

Technologies and innovations supporting circular material flows influence new 

consumption habits, business activities, and production (Koszewska, 2018; Manickam and 

Duraisamy, 2019). They also shape future perspectives of society on how systemic change 

toward circularity should be implemented (Marjamaa and Mäkelä, 2022). This imaginary 

reflects a desirable future and the ways of its achievement (Friedrich et al., 2022). Socio-

technical imaginaries can be defined as collective and institutional common understanding, 

or a vision of the desirable future social forms of life and order empowered by technologies 

(Jasanoff, 2015) which is “reflected in the design and fulfilment of nation-specific scientific 

and/or technological projects” (Jasanoff and Kim, 2009, p.120). Imaginaries embrace 

expectations, symbols, feelings, or ideas that guide the collective perception of society 

about the world (Pfotenhauer and Jasanoff, 2017). However, the imaginaries are not 

delimited to nation-specifics but can be applied to other organized groups such as business 

organizations, social movements, and other professional social structures. Imaginaries are 

extended beyond visions of what can be achieved through science and technology and can 

be implied to general societal focus on “how life ought or ought not to be lived” (Jasanoff, 

2015 p.4). Thus, imaginaries are not only institutionalized but rest in the public 

consciousness where a diversity of actors can shape evolving collective imaginaries (Huang 

and Westman, 2021).  

Management literature on imaginaries related to CE and associated innovations 

conventionally approaches the national level of technological advancement and societal 

transition to CE (e.g., Hermann et al., 2022; Narayan and Tidström, 2019; Marjama and 

Mäkelä, 2022), that leaves a room for research on specific industries and exploration of the 

phenomenon in industrial ecosystem settings. CE contradictory imaginaries underline the 

complexity and uncertainty of circular futures and solutions. Since CEEs involve a variety of 

business, institutional, and public actors, their collective imaginaries are grounded on their 

individual visions of the developments in the markets, social changes, innovations, and 

disruptive events that the ecosystem might experience in the future (Hooge and Le Du, 

2016). Exploration of these imaginaries supports understanding current industrial 
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challenges and the future strategic perspectives from perspectives directly involved in the 

ecosystem actors (Hermann et al., 2022; Narayan and Tidström, 2019). Thus, we set to 

empirically explore socio-technical imaginaries of various actors involved in the textile 

industry ecosystems transiting to CE.  

Methodology  

Case study settings 

Empirically, this case study explores the textile ecosystems in a two-country comparison 

suitable for discovering future imaginaries (Friedrich et al., 2022). As country-level studies 

are typical for exploring imaginaries (Hermann et al., 2022; Marjamaa and Mäkelä, 2022), 

we purposefully selected national CEE cases with differences in economic development and 

industrial specialization, namely Lithuania and Finland. In Lithuania, the textile industry is 

underlined in the national roadmap for industrial transition to CE (Dagilienė et al., 2024). 

The Lithuanian textile manufacturers are part of the international (mainly European) supply 

chains and work mainly on subcontracting (about 85% of production is exported). In 

Finland, textile CEE is characterized by a relatively small number of business actors who 

closely interact and collaborate particularly in B2B markets (Dziubaniuk et. al., 2023; Fontell 

and Heikkilä, 2017). Finland also proactively introduced a roadmap for 2035 to become a 

forerunner in the sustainable and knowledge-based textile industry (Kamppuri et al., 2021).  

Empirical data collection and analysis 

Empirical qualitative data was collected from 2020 to 2023 through interviews with the 

managerial representatives of business and institutional organizations face-to-face or via 

Zoom platform. Selected interviewees held responsibilities in the CE activities of their 

organization. The key themes of the interviews concerned: 1) the organization’s 

involvement and its role in a CE textile ecosystem; 2) organization’s collaborations for 

circularity; 3) current situation in the textile market and industry concerning circularity; 4) 

influences of technologies and sustainability regulation to the textile industry transition; 5) 

future of the textile industry development.  

From Finland’s side, semi-structured interviews were conducted with 1-2 persons per 

organization, in total: 20 interviews from 17 companies, governmental, non-profit 

organizations, research and education institutions directly involved in the textile 

circulation. From Lithuania’s side, 34 interviews were collected from the companies, 

regional waste management centers, municipalities, and non-profit organizations. 

Therefore, 54 interviews were conducted in both countries. The average duration of an 

interview was 70 minutes, with a maximum of 110 minutes. Interviewee anonymity was 

preserved by assigning reference codes: Cx – company, Ix – institution, and FI - Finland, LT – 
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Lithania. (Full list of the intervwees and their position/role in the organizaiton can be 

provided on demand).  

The interviews were analysed through content analysis conventional to qualitative studies. 

To identify the main themes in our data analysis, we followed the steps were: First, the 

interview transcriptions read to grasp the general meaning and to highlight the most 

relevant pieces of the texts. Second, the highlighted textual parts were reduced by selecting 

the most relevant ones to the first order concepts shaping imaginaries of textile CEE. Third, 

the second order themes were selected by following inductive reasoning. Finally, the 

second order themes were generalized into aggregate dimensions indicating focus of the 

imaginaries. Data analysis structure is represented in Figure 1.  

 

Figue 1. Data analysis structure 

Results  

Imaginaries of the technological solutions  

Lithuanian and Finish textile manufacturers are highly technologically developed, focusing 

on digitalization and adoption of innovations to reduce costs and increase productivity (eco-

efficiency strategy). For instance, Lithuanian textile companies identify themselves with 

product quality, innovations, technology development and a high-skilled workforce, which 

enable them to compete in international markets, but not without challenges. Finland is 

striving to become a forerunner in textile collection by establishing full-scale mechanical 
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and chemical recycling facilities (Kamppuri et al., 2021). Finland aims to develop a national 

textile recycling system with textile recycling plants playing a crucial role, such as company 

C1(FI) which performs mechanical recycling.  

According to the C2(FI) representative, the implementation of chemical recycling – 

particularly for cellulose-based textile fibres – is also regarded as crucial for the textile CEE. 

The commercialization of chemical recycling technologies is expected to increase the supply 

of recycled fibres on the market and therefore, make recycled fibres a more appealing 

option for textile manufacturers searching sustainable fibre alternatives. However, while 

small-sized companies in Finland recycle textiles outsourced to them from the large firms, 

Lithuanian small-sized companies have less capacity to engage in recycling.  

The main technological focus for enhancing textile circulation in Finland is on developing 

textile identification and recycling technologies, as stated by the interviewees C1, C2, and 

C5(FI) and the representatives from the research institutions. Lithuanian interviewees also 

confirm that an accurate fibre-level material identification is essential for separating 

different material compositions for recycling. Additionally, they report that new products 

would benefit from having trackable tags enabling electronic reading of product data. This 

highlights a need for automated material recognition technologies as “equipment is a big 

part of it all" I29(LT).  

Digital service platforms facilitating borrowing, renting or sharing of clothing are also 

expected to multiply. For instance, C4(FI), which offers clothing renting services, predicts 

the mainstreaming of ethical consumption as well as the renting of garments instead of 

buying new ones. Despite several online shops already provide renting services, a 

centralized digital platform is missing. Apart from the C2C and B2C markets, centralized 

platforms could also support the flow of textiles in the B2B market. In Lithuania, digital 

platforms are also becoming increasingly popular, especially in the second-hand clothing 

market which contributes to extending the lifetime of textiles. For example, Vinted, one of 

Europe's leading second-hand clothing platforms for consumers, allows end-users to share 

and resell used clothes. 

Imaginaries of market, industrial and regulatory changes 

The implementation of CE triggers changes in the market and textile industry. A 

representative of C2(FI) indicated that textile recycling is not a new thing, but the novelty 

lies in the fact that recycling is more often carried out for a larger market. Despite increased 

demand for recycled fiber, its volume of production is still not enough to satisfy the whole 

market and to lower prices for recycled materials compared to virgin ones. The 

representative of C7(FI) described an emerging stage of this business activity as “there is 

still no price for the recycled fibres and there's no marketplace.” Nevertheless, in both 

Finland and Lithuania, the demand for recycled fibre, predominantly, comes from large 

companies that produce textile products for both B2B and B2C markets. Customers` 
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demand for sustainable materials put more pressure on companies to implement 

circularity, according to the interviewees C3(FI), C4(FI) and C16(LT). 

Representatives of Lithuanian companies point to unbalanced market issues: companies 

outsourcing their textile production to Lithuania attempt to engage in CE but face a 

challenge of a low recycled raw material quality and that “perhaps, the arrival of quality 

recycled raw material to Lithuania has yet to happen" I28(LT). This issue creates a tension 

between economic efficiency and sustainability aspects. Thus, most textile manufacturing 

companies in Lithuania choose an efficiency path by further offshoring production to 

neighbouring countries with cheaper labour. To reduce production costs and stay 

competitive, Lithuanian textile manufacturing companies have to rely less on recycling 

innovation and more on outsourcing which is not really favourable to the future 

development of circularity. Additionally, products from recycled fibres are perceived to 

have a shorter life cycle. Due to high competition companies may prefer to avoid using 

these materials to preserv quality.  

Currently, Finland does not have a separate collection of household textiles but aims to 

implement it in the near future (Kamppuri et al., 2021), whereas Lithuania has already 

introduced containers for household textile collection in designated locations. Manual 

sorting and organized collection of textiles post-consumption remain the most challenging 

tasks due to high labour costs in Finland (Dziubaniuk et al., 2024; Fontell and Heikkilä, 2017). 

The interviewee of I3(FI) pointed out that only charity organizations, such as I8(FI), collect 

and sort textile garments but cannot reach an industrial scale. In Lithuania, a key challenge 

is the poor quality of used consumer textiles, making them difficult to reuse or recycle.  

Textile and fashion companies constantly monitor the regulatory environment that have a 

significant impact on their operations. Although the European Commission announced in 

2023 its intention to introduce a mandatory extended producer and importer responsibility 

principle for textiles in all the EU Member States, this regulatory change was not 

unexpected for businesses. Local regulations on textile waste are expected to change in 

Finland and Lithuania to achieve CE goals set by the EU European Green Deal (2022). Thus, 

both countries have developed directives such as the roadmap for 2035 in Finland 

(Kamppuri et al., 2021) and the Roadmap for Lithuania’s industrial transition to a Circular 

Economy (Dagilienė et al., 2024). One of the current regulatory challenges is that end-of-

life textile is not recognized as a source of raw materials in either Finland or Lithuania. 

Instead, it is treated as municipal waste.  

This study's interviewees highlighted that regulations should address issues relating to 

national and international standards, quality control of recycled fibres, and safety criteria 

of using post-consumption textiles as raw materials. The companies providing clothes 

renting services or serving at B2C markets are especially hoping for future legal incentives 

from the government such as tax relief. Such business actors in Finland are convinced that 
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“the legislation in Finland will accelerate this initiative [transition to CE]” (C8(FI)), as the 

systemic changes required to achieve a CE would affect “the whole society where laws and 

policies need to be changed” (C1(FI)). 

Imaginaries of ecosystem-level interaction  

A variety of actors operates in the Finnish and Lithuanian textile CEEs, including companies 

with different functions such as design, manufacturing, services, wholesalers and retailers, 

and organizations such as research institutions, municipal actors (cities, municipalities, and 

waste management companies), NGO sector, industrial associations, ministries, and 

consumers. The advancement of the textile CE in Finland has been driven by two national 

consortia that foster active public-private partnership to innovate collective solutions for 

the textile CEE of which one is interviewed for this study i.e., I1(FI). Similar, in Lithuania, the 

growing role of the state as a catalyst for the future transition to CE is important. 

Role of consumers is found critical for the future of textile CEE in both countries, as they 

drive demand and enable the closing of the textile material loop, as noted by interviewees 

C8, C9, and I8(FI). Hence, textile companies will need to further engage consumers including 

those who are not yet interested in sustainability issues in the development of textile CEEs.  

The key businesses driving the Finnish textile CEE are currently concentrated in the largest 

cities, but the future textile CEE would need to spread its operations and cover all the 

country through concerted efforts, determination, and collaboration. The collaborative 

environment in Finland is characterized by trust, transparency, and mutual knowledge-

sharing according to the interviews with representatives from C3, C6, I1, and I3(FI). In the 

Lithuanian textile CEE, actors tend to work independently indicating less collaboration. The 

interviewees attribute this to a lack of certain actors, such as recycling companies, in the 

textile ecosystem: "Another problem is a low number of companies in Lithuania that 

process textile waste" I13(LT), and "It takes time to build exclusive, trusted relationships 

with partners" C14(LT). Despite collective initiatives for textile circulation in both countries, 

many critical operations are still lacking such as systemic textile waste logistics or large-

scale yarn spinning and fabric/knit manufacturing.  

Another important future perspective is strengthening collaboration between textile 

companies working with popular B2C brands to modify the design of clothing to reduce 

fabric volumes or to make disassembly easier. In Lithuania, textile manufacturing 

companies, mostly producing for foreign brands, adhere to international standards across 

the entire value chain. Some brands request that CE practices are implemented and are 

ready to pay a premium for material efficiency.  

The textile industry has linkages with other Lithuanian and Finnish industrial sectors. For 

instance, synthetic fibres can originate from the plastic industry, where PET bottles are 

processed into fabrics. Particularly, end-of-life textile can be used in other sectors: the 
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construction industry could use synthetic or natural fibres as an insulation material, and the 

agriculture sector can use them as geotextiles for improving soil features. Additionally, 

transition of the textile industry to CE can make a strong contribution to alleviating various 

social problems by for example providing employment for and integration of socially 

vulnerable groups such as refugees and immigrants, young or elderly people. 

Socio-technical imaginaries summary 

The key findings of the imaginaries of CEE of the textile industry are summarized in Table 

1. 

Table 1. Socio-technical imaginaries of the textile CEE 

Category Socio-technical imaginaries Rationale 

Technological 
solutions (T) 

T1 Recycling (waste 
management) technologies 
will ensure full circularity of 
end-of-life textiles. 

 

- Flexible recycling solutions are expected to be 
developed that can handle mixed materials 
recycling. 

- Post-consumption industrial and consumer 
textiles that are currently incinerated or 
landfilled need to be reduced. 

- To achieve cost efficiency, technology has to 
enable mass production instead of small-scale 
production of recycled fibre. 

-   Recycling, sorting and digital support should form 
a system. 

T2 Recycling technologies 
will not completely close the 
loop. 

- Fabric complexity remains a challenge. 
- Limited number of times textiles can be 

recycled.  
- The quality of recycled fibres, textiles and 

products is hard to predict. 
- Unclear what technical characteristics products 

from recycled materials will possess. 
- International standards for recycled materials 

are lacking. 

T3 Eco-design focusing on 
fabric innovations, usage of 
recycled materials and 
enhanced durability and 
other the design 
interventions that close the 
loop will become 
mainstream. 

- The availability of recycled (secondary) 
materials and fibres will increase. 

- Product passports and other digital solutions 
will transfer knowledge from other lifecycle 
stages to designers.  

- New treatment technologies will create new 
design possibilities. 

- Development of “smart” textile: longer-lasting, 
durable, easy to repair textiles. 

T4 Investment in CE 
technologies will ensure 
eco-efficiency and materials 
recovery. 

- Innovations will receive financial and other 
support from governmental and research 
institutions. 

- Investment will encourage innovations for eco-
efficiency. 
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- Circular operations will reduce waste in 
production and create raw materials flow. 

T5 Investments in CE 
technologies pay off with 
mass production and 
potentially increase 
consumption. 

- While technology has evolved, small-scale 
operations pose financial challenges for 
technological adoption. 

- Lower return on investment in clean 
technologies in small-scale production. 

- Mass production may lead to increased 
consumption. 

T6 Services supporting used 
and end-of-life textile flow 
will be more digitalized. 

- More digital platforms will be developed to 
support production, consumption and the 
recycling of textiles CE by providing several 
different services. 

- Textiles will be enhanced with digital 
functionality e.g. sensors or tags. 

Market, 
industry and 
regulations 

(MIR) 

MIR1 Demand for 
sustainable textiles is 
expected to increase. 

- B2C and B2B market demand for sustainable 
materials and sustainable production solutions. 

MIR2 “Secondary market” is 
expected to expand. 

- Expanding repair/renewal services to prolong 
lifetime of textile products. 

- Textile products are manufactured from 
recycled feedstock. 

- New logistics solution for transporting small and 
heterogeneous textiles batches. 

MIR3 Competition in the EU 
textile market might 
decrease. 

- Tightened environmental regulations in the EU. 
- Higher labour and material costs in the EU. 
- Low willingness of consumers and companies to 

pay for sustainable products (cost-based 
purchasing decisions) 

- Coopetition among industry competitors will be 
mainstream to address infrastructure needs and 
advance technology rather than solely compete. 

MIR4 Competition in the EU 
textile market might 
increase. 

- Conscious consumers’ demand and preferences 
for sustainable textile products. 

- Sustainable innovations in production and 
products. 

- Compliance to a brand name. 
- Fragmented infrastructure of collection system 

is not favourable for developing coopetion 
among business actors. Tightened 
environmental regulations may foster CE and 
new businesses. 

MIR6 Textile CEE businesses 
will provide employment 
and other opportunities 
including for vulnerable 
social groups. 

- Employment for people with special needs. 
- More need for workforce both skilled and less 

skilled in textile production and waste 
management. 
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MIR7 Regulation of post 
consumption textiles and 
textile waste management 
will increase. 

 

- The EU policy will align national policies. 
- Extended textile producer responsibility 

schemas will arise and expand. 
- Increasing regulation coherence for CE practices 

(e.g., harmonise textile collection, sales of 
secondary materials, safety of materials). 

- Higher involvement of the public sector e.g., 
through knowledge sharing and education will 
ensure better management of consumer textile 
waste. 

- Regulation of export and import is expected to 
increase. 

MIR8 Product design and 
production processes are 
expected to be more 
regulated. 

- The EU policy will align national policies. 
- Regulations on textile products' traceability and 

product labelling 
- Using alternative materials and less chemicals. 
- Adopting cleaner production processes and 

ensuring transparency. 

Actors’ 
interaction in 

the CEE (A) 

A1 Textile CEE actors will 
change their roles and new 
actors will emerge in the 
ecosystem facilitation. 

- Institutional actors will support businesses' 
transition to CE by knowledge dissemination 
and research collaboration. 

- Promising linkages to other industries exist. 
- Established actors may switch their business 

models to new activities – engagement in 
recycling, collection or reuse of textile.  

- New actors supporting CE infrastructure will 
emerge e.g. logistics providers, digital 
marketplaces, recycling experts, textile repair 
providers). 

- Digital technologies improve actors’ 
collaboration. 

A2 Consumers' role will 
increase in the ecosystem. 

 

- Changes in consumers consumption patterns. 
- Consumers’ feedback importance will increase 

to shape demand for sustainable products. 
- Brands will drive changes to clothing design. 
- Digital technologies enable downstream actors’ 

participation. 

A3 Collaboration between 
private and public sectors 
for efficient CEE will increase 
as well as international 
business collaboration. 

- International standards of textile management 
need to emerge. 

- Development of collaborative environment, 
especially between neighbouring countries, to 
align countries’ specializations in textile 
production, recycling and design. 

- More CE projects between companies and 
institutions are expected for developing 
strategic partnerships between textile 
collectors, municipalities, recyclers and research 
community. 

- Digital technologies enable actors’ collaboration. 
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A4 Role of local companies 
and products will 
strengthen. 

- Demand for local textile products will increase. 
- Supply for local textile products will increase. 

Discussion 

Although the empirical data was collected in two different EU countries, most of the 

imaginaries are overlapping according to actors’ future expectations. Since socio-technical 

imaginaries are a vision of the future advances with technology (Jasanoff and Kim, 2015), 

innovation of textile recycling and digitalization of supportive services are found as driving 

elements of the CE transition, as highlighted in the previous studies as well (Dziubaniuk et 

al., 2023; Dziubaniuk et al., 2024; Franco, 2017). Companies and research institutions in 

Finland and Lithuania are working on multidisciplinary projects to increase the quality of 

recycled fibres and to develop innovations allowing the recycling of mixed composition 

textiles. While methods of textile recycling are gaining momentum at the markers (Franco, 

2017; Kamppuri et al., 2021), collection and sorting end-of-life textile remains a challenge 

especially in the high-wages countries. Separated collection of textiles from consumption 

is expected to become mandatory within the following decade in accordance with the 

European Green Deal (2022) and country-level regulations corresponding to the Roadmaps 

for CE transition (Dagilienė et al., 2024; Kamppuri et al., 2021). Governments can catalyse 

CE transition not only with regulations but also through funding allocation, initiatives and 

transition programs, and information campaigns (Dziubaniuk et al., 2024). They can foster 

CEEs by empowering research institutes to develop these socio-technical imaginaries. 

Surprisingly, few inconsistencies emerged from our analysis (see Table 1). First, 

inconsistency between T1 and T2 reflect societal goals to implement textile recycling 

technologies as enablers of full textile circularity, whereas the challenges of recycled fibres 

quality, lack of international standards and information about end-of-life textiles cause 

uncertainty of the industry development. The challenge of recycled materials utilization for 

production of high-quality products also remains. Despite the idealistic idea of all used 

fabric recycling, not every textile can be easily recycled or even incinerated (Parisi et al., 

2015). Thus, industrial development should be realistic while acknowledging that currently 

technologies cannot solve all challenges which also calls for more scientific projects and 

collaboration. Eco-design of the products can be one solution in this case (Teixeira et al., 

2023), where sustainability characteristics and recyclability are embedded product 

features. Orientation to eco-design and durability of textile products is also promoted by 

the EU Commission (European Environment Agency, 2017).  

Second, inconsistency between T4 and T5 reflects tension between investment into 

technologies for eco-efficiency of textile circulation, and economic feasibility of CE 

processes which can be reached in the large-scale production scope. Although innovations 



 

 

  Page 15 (24) 
 

may help to eliminate production waste and make recycling efficient, amounts of textile 

waste that needs to be recycled requires economies of scale (Franco, 2017). Increased 

industrial volume of recycling and production can potentially increase consumption due to 

lower costs of manufacturing and consequently of the final products. A gradual shift to eco-

efficiency from mass production and to small scale production may be needed in this case. 

Small-sized companies may gain power to serve reginal needs of material recovery and 

production without scarifying sustainability. Automation of processes and digitalization 

may aid to decrease operational costs (Gazzola et al., 2020; Blackburn et al., 2023) and drive 

value creation in the CEE (Trevisan et al., 2022). New business models also need to emerge 

to address textile CE (Abdelmeguid et al., 2022; Teixeira et al., 2023) - models that would 

be extended beyond recycling, borrowing, and repairing and developed to make textile 

ecosystem more connected with other industries, where recycled fibres can be used as raw 

materials. Cross-industry collaboration can also solve an issue of small markets for 

secondary recycled materials and to reach the industrial scale of their production. 

The third inconsistency between MIR3 and MIR4 concerns competition level that may 

change after the tightened regulations for CE within next decade. More environmental 

regulations may force some business actors to leave the markets or decrease their 

competitiveness compared to innovative businesses capable of adapting to consumer and 

business preferences for environmentally responsible products. On the other hand, 

emergence of new business actors, innovations and business models can stimulate 

competition in the textile industry (Dziubaniuk et al., 2023; Jia et al., 2020; Todeschini et 

al., 2017). Despite the textile industry being highly competitive (Dagilienė et al., 2023), 

companies may need to focus on collaboration and active engagement in the industrial 

ecosystem to share risks of market uncertainty (Dziubaniuk et al., 2023). This may require 

companies to rethink their approach to value chain management and adopt ecosystem 

thinking (Aarikka-Stenroos et al., 2022; Autio and Thomas, 2022) which, in our case, reflects 

transition to a CE.  

The following Figure 2 graphically summarizes the imaginaries and inconsistencies framing 

the CE transition in the textile industry discovered in this study.  
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Figure 2. Socio-technical imaginaries of textile industry towards CE transition. 

Two overarching observations can be made about these imaginaries - they are little 

consistent, and they lack ambition. While some efforts address aspects such as recycling 

technologies and the emergence of new actors, many critical elements are overlooked. For 

instance, social dimensions of circularity such as labour practices and community impacts 

in countries of production were limited in the data. Moreover, different actors often have 

varying interpretations of what circularity entails, with some imagining local and others 

global supply chains. To have well-functioning circular textile ecosystems, goals and 

strategies of actors need to be aligned through more consistent socio-technical imaginaries. 

Without alignment, efforts will be fragmented, and strategies are conflicting. Closing the 

loop of textiles circulation should not be pursued as a technological challenge of the 

industry (Genovese and Pansera, 2020; Corvellec et al., 2022) but as socially constructed 

practices within the industrial ecosystem (Geels and Kemp, 2007).  

Conclusions  

This study explores socio-technical imaginaries envisioned by the textile industry ecosystem 

actors from Finland and Lithuania regarding their understanding of crucial changes in 

industry and markets, regulations, technological solutions, and their role in the textile 

ecosystem aiming for a CE. Besides investigating the desirable collective vision, this 

research regards strategic aspects for companies, institutions, and society for an efficient 



 

 

  Page 17 (24) 
 

textile CEE. We find textile CEE imaginaries to be focused primarily on recycling 

technologies, eco-design, collaboration for innovations, societal changes in consumption 

and tightening regulations on waste management. We discover three inconsistencies 

among the projected imaginaries regarding the industry’s future: (i) inability to completely 

close a loop of textile circulation, (ii) a challenge to balance a scale of textile utilization with 

sustainability concerns and economic feasibility, and (iii) uncertainty regarding competition 

on the markets influenced by changes in regulatory environment.  

Combining CE ecosystems and socio-technical imaginaries lenses, this research adds to the 

literature on managing sustainable and circular production and consumption by supporting 

our understanding of industrial transition to CE and its conceptualization (Guzzo et al., 

2021; Corvellec, 2019; Velenturf and Purnell, 2021; Oskam et al., 2021). Here, discovering 

the national pathways in Finland and Lithuania contribute to understanding the diversity of 

possible pathways for CEEs to develop in different socio-technical contexts (Trevisan et al., 

2022). We shed light specifically to the understanding of CEEs that frequently emerge 

around innovations and societal changes for pursuing CE and sustainability (Aarikka-

Stenroos et al., 2021; Kaipainen et al., 2023; Trevisan et al., 2022). Particularly, uncovering 

the ecosystem-level interactions and unexpected inconsistencies in a conceptual 

framework (Fig 2) support the emerging CEE literature in defining the specificities of CEE 

(de Vasconcelos Gomes et al., 2024).  

This study has several practitioner contributions. First, the empirical case illustrates a need 

for international collaboration to efficiently manage circulation of textile flows. Specifically, 

companies of Nordic and Baltic regions can find this study inspiring in search for 

collaboration in the textile industry in pursuit of sustainability. Second, the study results 

indicate the upcoming changes in the legal regulations that may significantly affect 

companies engaged in a textile ecosystem. Thus, long-term strategic planning needs to 

consider the regulatory environment as well as global trends on textile waste management 

policies. Regarding policymakers in particular, this study indicates that companies may find 

it challenging to adapt to the rapidly changing regulations. Thus, policymakers need to 

consider the current level of technological development and companies’ capabilities to 

adapt their strategies to the future changes. Finally, developing an efficient textile 

ecosystem may require business actors engage in close collaboration or coopetition instead 

of rivalry for resources (Harala et al., 2023), that should include transparency and proactive 

actors’ actions to engage in the interaction.  

After discovering the socio-technical imaginaries and the related inconsistencies drawn 

from the study of textile CEE, future research could track the development of the studied 

CEEs in an ongoing process study or retrospectively to uncover what mechanisms will be 

implemented to bring about the envisioned imaginaries. Since different countries have 

different approaches to the post-consumption textile treatment, the future research could 

expand from Finland and Lithuania to explore other countries or regions. Socio-technical 
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imaginaries, conventionally investigated at the country level (Hermann et al., 2022; 

Marjamaa and Mäkelä, 2022), are explored in this study in the context of textile industry, 

whereas other industrial and institutional actors would benefit from the future vision 

exploration of their industries (Fratini et al., 2019). Despite the empirical focus on business 

and institutional actors in this study, we find the role of consumers for CE transition to be 

crucial. Therefore, exploration of how the consumers imagine the future of the textile 

markets, products and textile waste utilization could identify new directions for the circular 

production and consumption of the textile industry. 
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