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Abstract 
 
This study examines the barriers hindering the transition to a Circular Economy (CE) 
in Sardinian textile SMEs, a slow-fashion context characterized by artisanal, dura-
ble, and small-batch production. Through a multi-case study among five companies, 
twelve barriers were identified across a Balanced Scorecard (BSC) structure span-
ning the financial, customer, internal process, and learning and growth perspectives. 
Leveraging the DEMATEL technique, the cause-and-effect relationships among 
these barriers were mapped. The results show that “Difficult to increase turnover 
with more circular and exclusive products” and “Lack of supportive regulations” are 
the most prominent barriers, acting respectively as the strongest effect and the 
strongest cause in the system. These findings highlight the central role of economic 
viability and policy support in enabling CE adoption. The study also reveals that, 
despite strong structural alignment with CE principles, limited market incentives and 
financial constraints restrict deeper circular transformations. Methodologically, this 
work contributes by offering a relational understanding of CE barriers rather than 
isolated lists, providing clearer guidance for prioritizing interventions. The approach 
supports managers in integrating CE goals into strategic decision-making and un-
derscores the need for targeted regulatory and financial measures. 
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1. Introduction 
 

The transition to a Circular Economy (CE) is hindered by several barriers, 
including limited know-how, insufficient government support, weak supply-
and-demand ecosystems, and a limited sustainable organizational culture 
(Dorrego-Viera et al., 2025; Sinha, 2022). More broadly, CE transition bar-
riers form a complex system of interrelated factors that may also generate 
causal interactions (Santolin et al., 2023; Khan et al., 2022). Around the 
world, scholars have adopted diverse methodological approaches to structure 
cluster classifications of CE barriers (Rizos et al., 2016; Sinha, 2022), ana-
lyze internal relationships within these clusters (Khan et al., 2022), assess 
their relative importance in designing Circular Business Models (CBMs) 
(Urbinati et al., 2021), examine how they evolved during a global pandemic 
(Santolin et al., 2023), and explore the interplay of different enablers and 
elements in the context of the digital revolution (Dorrego-Viera et al., 2025).  

Despite the vast body of literature on the argument, there is a scarcity of 
studies addressing a specific industrial sector: the textile industry. This sector 
is estimated to be a $1.3 trillion market, making it the third-largest manufac-
turing industry worldwide after automobiles and technology (House of Com-
mons Environmental Audit Committee, 2019). It is projected to account for 
a quarter of the world’s carbon emissions by 2050 (Ellen MacArthur Foun-
dation, 2021), making the adoption of targeted environmental strategies and 
control mechanisms increasingly relevant (De Camillis et al., 2025). Addi-
tionally, fabric production requires enormous amounts of energy and water 
and often results in pollution from the chemical processes involved in textile 
manufacturing (Abbate et al., 2024; Hasanbeigi & Price, 2015). The sector 
is also characterized by strong consumerism, which poses significant chal-
lenges to achieving sustainability goals.  

In the context of barriers to CE transition in the textile industry, Laitala 
et al. (2021) found that the fast-fashion model, characterized by poor material 
quality and low prices, discourages consumers from extending the lifecycle 
of their products. Additionally, Huang et al. (2021) identified six key barriers 
that hinder companies in transitioning to a CE: low customer demand for 
recycled textile products, the absence of successful CBMs, challenges in col-
laborative innovation among supply chain partners, a lack of high-quality 
recycled materials, and high costs with low short-term economic benefits. 
From this list, Hartley et al. (2022) highlighted high production and market-
ing costs, along with a lack of consumer interest, as the most significant bar-
riers. This finding is corroborated by Maher et al. (2023), who observed sim-
ilar evidence in a multiple-case study. In a separate research, Dace et al. 
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(2024) presented a complementary perspective, revealing that, from a com-
pany’s standpoint, the lack of stakeholder collaboration is one of the most 
critical barriers. Furthermore, Schmutz & Som (2022) emphasized the short-
age of recyclers at the end of the textile lifecycle and the lack of technologi-
cal solutions for mixed-material recycling as additional key barriers. 

Despite the aforementioned literature, to the best of our knowledge, no 
studies have yet provided a strategic approach to CE barriers in the textile 
sector using a bottom-up cause-and-effect lens within a structured frame-
work. Accordingly, a strategy map of these barriers is still missing, although 
it could provide a comprehensive overview and enable a deeper understand-
ing of the challenges surrounding the CE transition. Our research addresses 
this gap by analyzing the specific context of Sardinian textile Small and Me-
dium-sized Enterprises (SMEs), which are renowned for their customized, 
niche, artisanal, and high-quality production (Zuddas & Cocco, 2024). These 
characteristics are common in slow-fashion ecosystems, whose CE-related 
barriers still require further investigation. Therefore, the paper responds to 
the following Research Questions (RQs): 
1. What are the main barriers faced by the Sardinian textile SMEs transi-

tioning to CE? 
2. How can these barriers be structured into cause-and-effect relationships 

to develop a strategy map for overcoming them? 
To answer these RQs, we employed a mixed-method approach. First, we 

conducted a multiple case study in Sardinia’s textile and apparel industry to 
understand the business ecosystem and identify the main barriers to CE tran-
sition. These barriers were then categorized according to the four Balanced 
Scorecard (BSC) perspectives: Learning and Growth, Internal Process, Cus-
tomers, and Financial (Kaplan & Norton, 1992, 2000, 2004). Second, the 
DEMATEL method was applied to the identified barriers, using input from 
nine practitioners and scholars to establish cause-and-effect relationships and 
develop a strategy map of CE barriers.  

The remainder of the article is organized as follows. Section 2 presents the 
theoretical background, Section 3 describes the methodology, Sections 4 and 5 
report and discuss the results, and Section 6 concludes with the main theoretical 
and managerial contributions, adding also the main limitations. 

 
 

2. The relevance of the CE transition to textile SMEs 
 
The CE offers a transformative approach to shifting textile SMEs toward 
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more sustainable and regenerative practices (Schmutz & Som, 2022), reduc-
ing pollution, energy consumption, and natural resource extraction while ex-
tending product lifecycles and contributing to carbon neutrality (Santolin et 
al., 2024). Implementing CE principles in the textile SMEs involves rethink-
ing how textile products are designed, produced, consumed, and disposed of 
(Alves et al., 2022). This includes strategies such as designing for durability, 
recyclability, and modularity; promoting repair, reuse, and rental business 
models; and improving recycling systems to close the material loop (Bukhari 
et al., 2018; Diddi & Yan, 2019; Jia et al., 2020). These practices aim not 
only to reduce waste and resource dependency but also to generate new forms 
of economic and social value, making the SMEs more resilient and innova-
tive in the long term. 

Circular approaches are especially relevant as consumer awareness 
around sustainability grows and regulatory pressure increases, particularly in 
regions like the European Union (Dorrego Viera et al., 2024; European Com-
mission, 2022; European Parliament, 2021). Brands are being pushed to 
demonstrate environmental responsibility, and CE provides a clear pathway 
for doing so (Saha et al., 2021). Embracing CE not only helps companies 
meet compliance demands but also builds brand loyalty and competitiveness 
in a rapidly evolving market (Wells et al., 2021). Moreover, the transition to 
CE supports the creation of localized, high-value jobs and stimulates inno-
vation in materials science, supply chain management, and digital traceabil-
ity (Chen et al., 2022; de Boissieu et al., 2021). In artisanal or niche sectors, 
such as those producing customized products, strategies like slow fashion 
and design for longevity align naturally with CE values (Bhandari et al., 
2022; Gasulla Tortajada et al., 2024). Thus, the CE is not just a solution to 
the textile industry’s environmental footprint but also a strategic opportunity 
for long-term value creation, differentiation, and resilience. 

However, as interest in the CE transition grows and its implementation 
advances, several barriers continue to emerge, making the achievement of 
the CE paradigm more difficult. In this context, SMEs may not only be 
strongly affected by these barriers but may also become key actors in over-
coming them, particularly due to the specific characteristics of slow fashion 
(Centobelli et al., 2022). Contributing to this discussion, the following sec-
tion presents up-to-date literature on the main sectoral barriers. 

 
2.1 Barriers to CE transition in textile SMEs 

 
The transition to a CE in the textile industry faces a complex array of 

barriers, many of which are deeply embedded in the industry’s traditional 
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linear business models (House of Commons Environmental Audit Commit-
tee, 2019). One of the most pressing challenges is the lack of supportive reg-
ulations and incentives that encourage companies to adopt circular practices. 
Many businesses, particularly SMEs, operate under tight financial con-
straints and lack access to subsidies, tax reliefs, or regulatory frameworks 
that reward sustainability or penalize waste (Hartley et al., 2022). As SMEs 
account for 60-70% of the World’s industrial pollution and, at the same time, 
represent 60-70% of employment (OECD, 2018), further exploration of this 
context becomes particularly relevant. Without external support, investing in 
circular solutions such as closed-loop production systems, sustainable mate-
rials, or product take-back schemes remains financially unviable for many 
SMEs (Jia et al., 2020). 

Technical limitations also pose substantial obstacles to CE implementa-
tion in the sector. For instance, the recycling of textiles is often constrained 
by material quality and composition (Leal Filho et al., 2019). Many recycled 
fibers do not meet the durability or aesthetic standards required for high-
quality garments, especially in industries producing customized, exclusive, 
or luxury products (Sandin & Peters, 2018). In addition, current recycling 
technologies are not always capable of handling mixed-material textiles or 
garments with chemical finishes, further limiting circularity (Schmutz & 
Som, 2022). This is particularly critical for companies that rely on top-tier 
product quality as a core part of their value proposition. 

Cultural and organizational resistance play a critical role in slowing down 
the transition. Many firms lack internal awareness, training, and leadership 
support for CE initiatives, resulting in a hesitant company culture that is slow 
to embrace change (Hartley et al., 2022). Employees may not have the skills 
or knowledge needed to integrate circular principles into product design, 
sourcing, or logistics (Jia et al., 2020). Furthermore, the absence of proven 
best practices within the industry, especially for niche or region-specific seg-
ments, leaves companies uncertain about which circular strategies are both 
effective and feasible (Fischer & Pascucci, 2017). Without clear guidance or 
success stories to follow, the path toward circularity remains unclear for 
many actors in the textile industry (Shirvanimoghaddam et al., 2020). 

Another significant barrier is the absence of standardized certifications 
and clear communication tools to demonstrate CE-related product attributes 
to customers (Dragomir & Dumitru, 2022). Despite growing consumer 
awareness about sustainability, many buyers still struggle to identify which 
products are genuinely circular due to greenwashing and inconsistent label-
ling (Adamkiewicz et al., 2022). This lack of transparency reduces market 
demand for circular products and discourages businesses from differentiating 
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themselves based on environmental performance (Mizrachi & Tal, 2022). 
Moreover, without widely accepted standards, it is difficult for companies to 
benchmark progress (Riso et al., 2026) or align with supply chain partners in 
developing circular processes (Bin Hameed et al., 2026). By the end, Table 
A1 in the Appendix presents a set of the main CE barriers collected from the 
literature.  

Solutions developed in other sectoral contexts may help support and clar-
ify the CE transition in the textile industry (Liu et al., 2023). In several in-
dustrial sectors, such as chemicals, plastics, and packaging, there are already 
well-established certifications related to the sustainable use of raw materials, 
such as FSC (Forest Stewardship Council) for wood and Cradle to Cradle for 
renewable materials, as well as certifications for post-consumer recycling 
and end-of-life product management (Niero et al., 2016; Schepers, 2010). In 
these sectors, research on lifecycle mapping and barriers to circularity has 
contributed to the development of clearer standards and certification 
schemes. Moreover, during our literature review, no studies were identified 
that map cause-and-effect relationships among CE barriers in the context of 
textile SMEs. Although the literature has extensively explained, identified, 
and clustered these barriers, a proper strategy map linking foundational bar-
riers to their effects is still lacking. This highlights the relevance of our study, 
which addresses this gap by proposing a strategy map of CE barriers in the 
textile SMEs.  

 
2.2 The Balanced Scorecard as a strategic management lens for analyz-

ing barriers to CE transition 
 
Despite the growing body of literature assessing the barriers to CE tran-

sition in the textile sector, most studies typically classify these barriers into 
technical, economic, institutional, or behavioral clusters (Kazancoglu et al., 
2020; Farrukh & Sajjad, 2024; Gomes et al., 2023; Hartley et al., 2022), 
which, although useful, remain largely descriptive and disconnected from 
managerial practice. Furthermore, within existing literature, only a few stud-
ies attempt to assess the interrelationships among the barriers (Hartley et al., 
2022; Rayhan et al., 2025; Wei et al., 2024). Considering these limitations, 
we propose the adoption of the Balanced Scorecard (BSC) as a structured 
framework to classify and evaluate the interconnections among CE barriers 
across the financial, customer, internal process, and learning & growth per-
spectives (Kaplan & Norton, 1992, 2000, 2004). The BSC provides a sys-
temic, strategy-oriented lens that translates organizational challenges into in-
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terrelated performance domains, thereby enabling a more integrated under-
standing of how different barriers constrain circular transitions. By aligning 
financial and non-financial perspectives, this approach bridges managerial, 
operational, and learning dimensions, allowing the identification of cause-
and-effect linkages among barriers related to organizational capabilities, pro-
cess design, stakeholder engagement, and economic outcomes (Balluchi et 
al., 2024; Madonna et al., 2024). Therefore, applying the BSC framework to 
cluster CE barriers addresses a conceptual gap in literature: it reframes frag-
mented categories of barriers into a coherent, theory-driven structure that 
supports both analytical rigor and managerial decision-making. This integra-
tion enhances the practical relevance of CE research and facilitates the design 
of strategic solutions to overcome barriers to CE transition at both manage-
rial and policy-making levels. 

 
 
3. Research method 
 

The study followed a two-phase methodological design. First, a multiple 
case study was conducted through interviews with top management from five 
textile SMEs in the Sardinia region to identify and describe the main barriers 
to CE transition in the Financial, Customer, Internal Process, and Learning 
& Growth perspectives. In the second phase, these barriers were analyzed 
using the DEMATEL (Decision-Making Trial and Evaluation Laboratory) 
method to illustrate the relationships among them under the BSC lens, gen-
erating a strategy map. 

 
3.1 Research Context and Case Selection  

 
Sardinia is an Italian island located in the Mediterranean Sea, character-

ized by a strong territorial identity, geographical insularity, and a distinctive 
socio-economic context. Its textile industry is renowned for customized, 
niche, artisanal, and high-quality production, being composed predominantly 
of SMEs (Zuddas & Cocco, 2024). Building on these historical roots, and 
reinforced by the regional sustainability agenda Sardegna2030, the sector 
has been advancing its development through CE initiatives (Sardinia Region, 
2021). This context is particularly suitable for investigating barriers to CE 
transition for three main reasons. First, Sardinian textile SMEs operate 
within a slow fashion ecosystem characterized by small-scale production, lo-
cal embeddedness, craftsmanship, product durability, and strong territorial 
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identity. Second, the sector faces specific constraints related to limited re-
sources, fragmented supply chains, and challenges in scaling CBMs. Third, 
the regional context offers an opportunity to examine how SMEs located in 
peripheral or insular areas approach CE transitions under conditions of geo-
graphical distance, market limitations, and dependence on local networks.  

To capture this regional particularity, we employed a convenience sampling 
approach (Seawright & Gerring, 2008) to explore common difficulties faced by 
Sardinian SMEs advancing the CE transition. The criteria for company selection 
were: (i) inclusion in the list of Sardinian textile SMEs from the Telemaco online 
system; (ii) the existence of a dedicated website containing references to sustain-
ability or CE initiatives; and (iii) the availability of top management to participate 
in interviews. These criteria ensured the inclusion of SMEs embedded in the re-
gion and with accessible secondary data (Eisenhardt, 1989). Using multiple data 
sources is essential for information triangulation, as it combines different inves-
tigative techniques to reduce single-source bias and enhance data credibility (Ei-
senhardt & Graebner, 2007; Santolin et al., 2026).  
 
3.2 First phase: data collection and CE barriers identification 

 
A total of ten companies were invited by email to participate in the study, 

with five accepting the invitation. This number aligns with the literature, as 
it is typically sufficient to achieve data saturation (Yin, 2003). Interviews 
with top management were conducted between February and May 2025, us-
ing a semi-structured questionnaire. Three SMEs were visited directly in 
their production facilities, where the interviews took place, and two were 
interviewed by telephone. Further details of these SMEs are available in Ta-
ble 1. 

 
Table 1 – The five selected SMEs 
 

Company Turnover Employees (n) Main sector 
A €0.5-1.0 million 11 interior textiles 
B €0.5-1.0 million 10 spinning mill 
C €0.1-0.5 million 15 interior textiles 
D €0.1-0.5 million 10 interior textiles 
E €1.0-5.0 million 17 textile production 

 
For data processing, we conducted a content analysis with a systematic 

coding approach to identify all relevant barriers (Dorrego-Viera et al., 2025). 
The coding began deductively, drawing on existing CE barriers literature 
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(see Table A1 in the Appendix), and was followed by an inductive phase to 
capture new or unexpected barriers (Azungah, 2018; Santolin et al., 2026). 
Secondary data (e.g., company websites) were cross-checked to ensure tri-
angulation and reduce single-source bias (Eisenhardt, 1989; Eisenhardt & 
Graebner, 2007). Multiple rounds of discussion within the research team 
were held to refine interpretations until consensus was reached (Tellis, 
1997). To be included, a barrier needed to be reported by at least two differ-
ent companies. Synonyms and similar words or phrases were clustered to-
gether during the interpretation of the interviews, resulting in unique barriers 
representing similar content. Table A2 in the Appendix provides a descrip-
tion of the coding process. This iterative process resulted in a consolidated 
set of CE transition barriers faced by the interviewed Sardinian textile SMEs, 
organized according to the BSC perspectives.  

 
3.2 Second phase: DEMATEL data analysis 

 
Considering the CE transition barriers identified in the first phase, we 

conducted a cause-and-effect analysis using the bottom-up logic of the BSC. 
This was operationalized using the DEMATEL method, a multicriteria deci-
sion-making technique that identifies interdependencies among system ele-
ments through a causal diagram (Wu & Lee, 2007). DEMATEL represents 
relationships using directed graphs that illustrate both direction and intensity 
of influence (Santolin & Nonemacher, 2024), relying on expert judgments to 
explore the relational structure among variables (Boutkhoum et al., 2021; 
Kumar et al., 2022). Rooted in graph theory, the method offers a visual and 
systematic approach to addressing complex problems (Huang et al., 2007) 
and is robust for ranking factors and modeling outputs (Asadi et al., 2022). 

Originally developed by the Battelle Memorial Institute (Gabus & Fon-
tela, 1972), DEMATEL converts qualitative data into quantitative results 
(Santolin et al., 2024). Its applicability to constructing causal maps within a 
BSC framework has been demonstrated in earlier studies (Acuña-Carvajal et 
al., 2019; López-Ospina et al., 2022), and it has been used to examine CE 
barriers in the textile sector (Kazancoglu et al., 2022; Wei et al., 2024). How-
ever, no studies have applied DEMATEL to illustrate CE barrier causality 
specifically from a BSC perspective. This approach provides both methodo-
logical novelty and managerial relevance by revealing hierarchical causal 
pathways, from foundational, learning-related barriers through internal pro-
cess and customer barriers up to financial barriers. Therefore, the DE-
MATEL method was used to examine the causal relationships among the CE 
barriers identified in the multiple case studies.  
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Nine experts from both practice (i.e., top management of SMEs providing 
managerial insights) and academia (i.e., researchers from Sardinian universities 
and research centers, contributing up-to-date knowledge) were selected to be in-
volved in the study. Given that CE remains an emerging field, small expert panels 
are acceptable (Urbinati et al., 2017), and the number aligns with DEMATEL 
recommendations of 5–10 experts (Huang et al., 2007; Kumar et al., 2022; Liu 
et al., 2023; Santolin et al., 2024).  

The minimum criterion for being involved as an academic expert was 
having published at least three papers related to CE in peer-reviewed journals 
over the last four years, demonstrating technical competence in the field. 
Scholars were selected through convenience sampling within our profes-
sional network. On the other hand, practitioners were selected from among 
those involved in the first phase of the study and were required to hold a top 
management position in their textile SMEs and have more than ten years of 
experience. Finally, we sought to ensure a balanced number of experts from 
academia and practice. Experts’ profiles are shown in Table 2.  

 
Table 2 – Profiles of the experts involved 
 

Id Occupation Years of experience Field 
1 Director 28 Textile 
2 Director 25 Textile 
3 Director 34 Textile 
4 Director 22 Textile 
5 Director 31 Textile 
6 Researcher 11 Sustainability 
7 Researcher 5 Sustainability 
8 Researcher 8 Sustainability 
9 Researcher 16  Sustainability 

 
After selecting the panel of nine experts, each expert assessed the degree 

to which each barrier influenced the others using a 0-4 scale, ranging from 
no influence to very high influence. To remain consistent with the BSC struc-
ture, only bottom-up relationships between adjacent perspectives were con-
sidered, while self-relations and top-down links were excluded (Acuña-Car-
vajal et al., 2019).   

The experts’ evaluations were aggregated and processed to capture both 
direct and indirect influences among barriers. This allowed the identification 
of barriers that mainly act as drivers of the system and those that mainly 
emerge as effects. Weak relationships were filtered out through a threshold, 
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so that only the most relevant links were retained in the final influence map 
(Tzeng et al., 2007).  

Finally, the barriers were positioned within their respective BSC perspec-
tives to build a strategy map. In this structure, Learning and Growth and In-
ternal Process barriers are interpreted as foundational causal barriers, while 
Customer and Financial barriers are understood mainly as downstream ef-
fects in the CE transition process. A step-by-step procedure for conducting 
the DEMATEL analysis is presented in Table A3 in the Appendix. 

 
 

4. Results  
 

Considering the five sampled companies, we identified twelve barriers to 
the CE transition in Sardinian textile SMEs, categorized according to the four 
BSC perspectives, as presented below. Subsequently, a strategy map of the CE 
barriers, generated by the DEMATEL analysis, is presented in Section 4.5. 

 
4.1 Financial Barriers (F) 

 
(F1) Lack of tax incentives and financial subsidies for CE practices ‒ Without 

adequate financial support, companies attempting to implement CE practices 
struggle to remain competitive. Restructuring production processes, sourcing 
sustainable materials, and establishing closed-loop systems require significant 
investments. This highlights the need for policy interventions, such as tax incen-
tives, financial subsidies, or other economic mechanisms, to enhance the finan-
cial competitiveness of CE practices and encourage more businesses to shift to-
ward sustainable production models. 

(F2) Costs of complying with Local Regulations ‒ Environmental laws in the 
European Union are more restrictive, requiring higher investments in facility ad-
aptations that are not mandatory in some other countries, particularly in the Global 
South. As a result, these adaptation costs have sometimes led to the closure of cer-
tain industrial services or the relocation of production to countries with less strin-
gent environmental regulations. This shift increases pollution in those regions, 
raises carbon emissions due to longer transportation distances, and creates an unfair 
competitive market. Some of the companies interviewed reported closing specific 
production lines and outsourcing them to companies in the Global South. 

(F3) Limited funding for the CBMs transition ‒ All five companies studied 
are SMEs, which often operate under tight financial constraints. These firms typ-
ically have limited access to capital and face difficulties in securing external 
funding, making it challenging to invest in the innovations, technologies, and 
process changes necessary for a successful transition to CBMs. 

(F4) Difficult to increase turnover with more circular and exclusive products 
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‒ The turnover of the companies has remained within certain limits, with signif-
icant difficulty in achieving consistent growth over time. The observed increases 
in turnover were not driven by circular product differentiation but rather by spe-
cific partnerships with new markets that did not require such differentiation. 
 

4.2 Customers Barriers (C) 
 

(C1) Limited demand for CE differentiation in products ‒ All companies re-
ported, to varying degrees, that finding new customers and effectively gaining 
market share through CE differentiation has been challenging. As a result, both 
business growth and progress toward CE implementation have been limited. 

(C2) Lack of certification or standardization to demonstrate CE differentiation 
to customers ‒ Without clear and recognized frameworks to validate their circular 
practices, the companies studied reported a struggle to communicate the added 
value of their efforts, limiting customer trust and market recognition. This barrier 
was pointed out as hindering the ability to leverage CE as a competitive advantage. 
 

4.3 Internal Process Barriers (P) 
 

(P1) Technical limitations in using recycled materials due to their lower qual-
ity ‒ This barrier was declared as particularly critical for all the companies, given 
them produce customized and exclusive products, which require the highest pos-
sible quality standards. The lower performance, appearance, or consistency of 
recycled materials makes it difficult to meet these expectations, limiting their 
adoption in high-end or niche product lines. 

(P2) Limited willingness of stakeholders to collaborate in the value chain ‒ 
All the companies reported difficulties in finding circular partners within their 
supply chain, as many suppliers continue to operate under a linear economy 
model (take-make-dispose), which often remains more financially viable than 
adapting to a circular production paradigm. 

(P3) Lack of best practices that have already demonstrated viability ‒ All 
interviewed companies expressed feeling somewhat lost in the CE transition. 
Without clear, proven examples to follow, particularly within their specific in-
dustry context, they face uncertainty about which strategies are both effective 
and feasible. This lack of guidance significantly hinders decision-making and 
slows the implementation of circular initiatives. 
 

4.4 Learning and Growth Barriers (A) 
 

(A1) Hesitant company culture ‒ Despite growing awareness of sustainability, 
there remains resistance or uncertainty within the studied companies when it comes 
to adopting new circular practices. This cautious mindset limits internal engage-
ment and slows down the cultural shift needed to fully embrace CE principles. 
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(A2) Lack of training and education ‒ The companies reported that employ-
ees often lack the necessary knowledge and skills to understand and implement 
circular practices effectively. This gap in capacity-building limits internal align-
ment and slows down the integration of CE principles into daily operations and 
decision-making. 

(A3) Lack of supportive regulations that provide advantages to companies 
implementing CE practices ‒ Without clear incentives or regulatory frameworks 
that reward circular initiatives, the studied companies struggle to justify the in-
vestment in CE practices. The absence of such support limits their ability to com-
pete, grow, and innovate within a circular economy. 
 

4.5 Strategy Map of the Identified Barriers  
 
Considering the twelve barriers identified in the case studies, they were 

assessed by the DEMATEL procedure, following the steps described in Sec-
tion 3. It resulted in the total relationship matrix 𝑇, shown in Table 3. Row 
and column sums were then computed to obtain the 𝑅 and 𝐷 values, as well 
as the prominence (𝑅௜ + 𝐷௜) and net cause (𝐷௜ − 𝑅௜), presented in Table 4. 
The threshold value 𝛼 was calculated as 0,032. All elements in Table 3 ex-
ceeding this threshold, restricted to adjacent perspectives in a bottom-up ap-
proach, were highlighted in bold, thereby filtering out minor effects and re-
taining only significant causal relationships for the strategy map.  

 
Table 3 – The total relationship matrix T 
 

  A1 A2 A3 P1 P2 P3 C1 C2 F1 F2 F3 F4 

A1 0,004 0,05 0 0 0,12 0,012 0,009 0,034 0,001 0,005 0,028 0,052 

A2 0,08 0,004 0 0 0,011 0,05 0,001 0,007 0,0002 0,002 0,004 0,066 

A3 0,19 0,18 0 0 0,19 0,05 0,125 0,128 0,108 0,053 0,126 0,163 

P1 0 0 0 0 0 0 0,04 0,006 0,0002 0,003 0,007 0,088 

P2 0 0 0 0 0,004 0,08 0,06 0,07 0,002 0,029 0,013 0,108 

P3 0 0 0 0 0,05 0,004 0,009 0,08 0,002 0,005 0,005 0,126 

C1 0 0 0 0 0 0 0,011 0,15 0,004 0,006 0,11 0,19 

C2 0 0 0 0 0 0 0,08 0,011 0,025 0,006 0,014 0,06 

F1 0 0 0 0 0 0 0 0 0 0,17 0,19 0,23 

F2 0 0 0 0 0 0 0 0 0 0,004 0,12 0,13 

F3 0 0 0 0 0 0 0 0 0 0,005 0,005 0,17 

F4 0 0 0 0 0 0 0 0 0 0,03 0,029 0,008 

Note: Bold values are equal to or higher than the threshold α. 
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In terms of net cause and net effect, the barriers within the Learning and 
Growth and Internal Process perspectives act as net causers, showing posi-
tive values. The former presents an average (𝐷௜ − 𝑅௜) of 0,44, while the lat-
ter shows an average of 0,07. Conversely, the Customer and Financial per-
spectives act as net effects, with negative averages of –0,07 and –0,35, re-
spectively. These results reinforce the suitability of adopting the BSC frame-
work as the structural basis for developing the map of barriers to CE transi-
tion in the Sardinian textile SMEs.  

The final map of CE transition barriers in Sardinian textile SMEs, struc-
tured according to the BSC framework, is presented in Figure 1. The arrows 
represent the bottom-up causal links between barriers whose values exceeded 
the threshold, starting from foundational barriers (net causers) and progress-
ing toward the effect barriers.  
 
Table 4 – The overall prominence and net cause 
 

  Di Ri Ri+Di Di-Ri 

A1 0,309 0,272 0,582 0,037 

A2 0,221 0,229 0,45 -0,007 

A3 1,315 0 1,315 1,315 

P1 0,144 0 0,144 0,144 

P2 0,366 0,371 0,738 -0,005 

P3 0,286 0,201 0,488 0,085 

C1 0,479 0,332 0,811 0,146 

C2 0,193 0,493 0,687 -0,3 

F1 0,592 0,142 0,734 0,45 

F2 0,247 0,319 0,567 -0,072 

F3 0,176 0,652 0,828 -0,476 

F4 0,067 1,385 1,452 -1,318 

 
As shown on the map, barriers with higher prominence (further to the 

right) indicate greater systemic importance. The top four are, in order: “Dif-
ficult to increase turnover with more circular and exclusive products”, “Lack 
of supportive regulations that provide advantages to companies implement-
ing CE practices”, “Limited funding for the CBM transition”, and “Limited 
demand for CE differentiation in products”. These can be understood as the 
most critical barriers to overcome for enabling the CE transition of the stud-
ied SMEs. The top two, moreover, are also respectively the most influential 
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effect and the strongest cause within the entire system, reinforcing their ex-
ceptional importance as barriers to the CE transition. This underscores the 
systemic relevance of economic viability and policy support in enabling a 
cultural shift toward circular practices. 
 
Figure 1 – Strategy map of the CE transition barriers in the Sardinian textile SMEs 

 
 
 

5. Discussions 
 

The main barriers align with previous studies (Hartley et al., 2022; Huang 
et al., 2021; Jia et al., 2020). However, due to the distinctive characteristics 
of the Sardinian textile industry, predominantly craft-based, artisanal, and 
oriented toward high-quality and customized production (Zuddas & Cocco, 
2024), some barriers commonly reported in the literature were not observed. 
None of the firms perceived high production costs of circular products or 
limited consumer awareness as major obstacles. This may be because cus-
tomers seeking exclusive or customized products often view CE attributes as 
a form of added value or differentiation (Gasulla Tortajada et al., 2024), alt-
hough their willingness to pay persists only up to moderate levels of circu-
larity (Boyer et al., 2021). Likewise, barriers typical of fast-fashion contexts 
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(e.g., low product quality and short lifecycles) were not identified, as Sardin-
ian products are characterized by durability and craftsmanship. The Sardin-
ian context can therefore be understood as a slow fashion system, where pro-
duction is shaped by high quality, artisanal techniques, and limited volumes 
rather than fast-fashion logics (Centobelli et al., 2022). According to the in-
terviewed firms, the island’s geography and low population density further 
intensify logistics costs, making high-value products the only economically 
viable option and reinforcing this differentiated, quality-oriented production 
model. Therefore, the implications of our research may also be transferred, 
to some extent, to other similar slow fashion ecosystems around the world. 

A key difference between our study and existing literature, and a novel 
contribution regarding CE barriers in the Sardinian textile SMEs, is the con-
sistent emphasis across all companies on the difficulty of attracting new cus-
tomers and expanding market share. This suggests that the customer segment 
willing to pay a premium for exclusivity and CE-related differentiation may 
be nearing saturation. As a result, firms face a trade-off (Santolin et al., 
2026): on the one hand, they could reshape production costs (e.g., reducing 
the cost of materials and inputs) or adjust their business model strategies 
(e.g., adopting Product-as-a-Service (PaaS) initiatives) to reach new markets; 
on the other hand, these changes could alienate their core high-end clientele 
who value exclusivity. Pursuing the first alternative would require replacing 
natural fibers and artisanal production with synthetic materials and more 
mechanized processes, introducing elements of fast fashion into what is cur-
rently a slow-fashion production system. Such an approach would reduce 
product circularity and should therefore be avoided. A more viable pathway 
may involve the introduction of PaaS initiatives as a complementary mecha-
nism for increasing revenue, particularly in Business-to-Business (B2B) con-
texts (Khitous et al., 2022). Because these products are already well known 
for their design for durability, PaaS solutions are compatible with the exist-
ing production model. A softer alternative would be to invest in branding and 
communication to strengthen product differentiation, though this requires fi-
nancial resources constrained by the company’s turnover.  

Despite this identified differentiation, the remaining barriers align with 
prior literature, providing a solid basis for deeper analysis using DEMATEL 
and allowing a comparison of our results with existing studies. DEMATEL 
allowed us to explore cause–and–effect relationships among barriers through 
a bottom-up BSC perspective, generating a strategy map that illustrates their 
interactions. Such an approach remains largely absent in the literature, un-
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derscoring the novelty of our results and offering a more comprehensive un-
derstanding of CE barrier enablement dynamics within the SMEs operating 
in the slow fashion. 

The findings of this study advance the understanding of how CE barriers 
interact within textile SMEs, offering insights that extend and complement 
existing literature. To contextualize these findings within the broader body 
of research, it is important to note that we did not identify prior studies that 
assess the relationships among CE barriers using a consistent and structured 
approach. However, Hartley et al. (2022), in their analysis of the Dutch tech-
nical and interior textiles industries, observed that regulatory barriers influ-
ence technical barriers, which in turn shape organizational culture. This pat-
tern partially aligns with our map, where regulatory barriers emerge as causal 
drivers that affect downstream barriers within the Internal Process and 
Learning and Growth perspectives. Such parallels reinforce the relevance of 
our approach and highlight the need to further explore cause–and–effect dy-
namics within CE transitions. 

A key difference, however, lies in the positioning of cultural barriers. 
Hartley et al. (2022) conceptualized culture as both an outcome and a rein-
forcing factor that feeds back into other barriers, creating a loop. In contrast, 
our study positions cultural barriers strictly at the base of the map, within the 
Learning and Growth perspective. This reflects the fact that the BSC does 
not support feedback loops but instead requires a clear, directional flow from 
foundational elements toward higher-level outcomes. Considering our find-
ings, we argue that cultural aspects function as causal barriers because the 
successful implementation of CE practices depends on fostering an organi-
zational environment aligned with circular thinking.  
 

 
6. Conclusions 
 

This study identified twelve key barriers to CE transition in Sardinian 
textile SMEs and revealed how they interact across organizational levels 
through a BSC-DEMATEL approach. The analysis shows that “Difficult to 
increase turnover with more circular and exclusive products” and “Lack of 
supportive regulations that provide advantages to companies implementing 
CE practices” are the most prominent barriers, functioning respectively as 
the strongest effect and the strongest cause in the system. This highlights the 
crucial role of economic viability and policy support in enabling CE adop-
tion. 
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The findings also reflect the specificity of the slow fashion, where dura-
bility and craftsmanship are already high, but market incentives for further 
circular differentiation remain weak. Although structurally aligned with CE 
principles, the studied SMEs face limited demand growth and financial con-
straints that restrict deeper circular transformations. For managers, the pro-
posed framework helps integrate CE objectives into strategic decision-mak-
ing. At the same time, for policymakers, it underscores the need for targeted 
regulatory and financial support to accelerate circular transitions in craft-
based industries. 

 
6.1 Theoretical, Managerial, and Policy Implications 

 
Our research advances the current body of literature, which has primarily 

focused on identifying and categorizing textile-sector barriers into common 
clusters (Dace et al., 2024; Hartley et al., 2022; Huang et al., 2021; Maher et 
al., 2023), by providing a relational perspective essential for developing more 
actionable, context-specific strategies. Through the DEMATEL analysis, we 
mapped the cause-and-effect relationships among the twelve identified CE 
transition barriers in Sardinian textile SMEs and established a ranking of their 
relative importance. Notably, “Difficult to increase turnover with more circu-
lar and exclusive products” and “Lack of supportive regulations that provide 
advantages to companies implementing CE practices” emerged as the most 
prominent barriers, while also being respectively the most influential effect 
and the strongest cause within the entire system. This relational understanding 
offers a significant new contribution to literature and to policymakers. 

Furthermore, the findings extend CE research by introducing a strategic 
management lens that connects organizational barriers with systemic out-
comes. Whereas most prior studies conceptualize barriers as static and do-
main-specific (Bhandari et al., 2022; Farrukh & Sajjad, 2024; Jia et al., 
2020), the BSC-based approach highlights their interdependencies and dy-
namic effects across learning, process, stakeholder, and financial domains. 
Relational understanding may provide a clearer basis for prioritizing inter-
ventions. This reframing helps bridge sustainability and performance man-
agement theories, showing that circular transitions depend not only on tech-
nological or regulatory conditions but also on the alignment of managerial 
capabilities, operational routines, and cultural aspects (Della Porta et al., 
2023). Hence, our approach enhances CE applicability by translating abstract 
barriers into strategic dimensions that can be monitored and managed 
through established performance systems, adding new elements to the emer-

Copyright © FrancoAngeli.  
E’ vietata la Riproduzione dell’opera e la sua messa a disposizione di terzi, 

sia in forma gratuita sia a pagamento. 
Il documento può essere concesso in licenza individuale o istituzionale.



Exploring barriers to circular economy transitions in textile SMEs 

29 

gent literature (Santolin et al., 2026). Consequently, it enables firms to inte-
grate CE goals into their existing control structures, identify leverage points 
across organizational layers, and design targeted interventions that reinforce 
circular practices. This theoretical integration provides a more actionable 
pathway to operationalize CE strategies and to assess progress through co-
herent, multidimensional indicators. 

Another significant theoretical contribution emerges from the focus on tex-
tile SMEs, particularly within the slow fashion context. This specificity has 
important implications for CE transition. In systems where products are al-
ready durable, artisanal, and produced in limited volumes, the added value of 
CE differentiation is less evident to consumers. Consequently, barriers such as 
“Difficult to increase turnover with more circular and exclusive products” and 
“Limited demand for CE differentiation in products” become more pro-
nounced. For financially constrained firms, these barriers reduce the incentive 
to invest in additional CE practices, potentially slowing or limiting their tran-
sition. Our findings highlight a paradox: although slow fashion firms are struc-
turally aligned with CE principles, weak market signals may hinder deeper 
circular transformations. This insight advances CE theory by showing how 
sectoral particularities influence both the types of barriers encountered and the 
strategic decisions firms make about the extent and pace of their CE transition. 

Moreover, the most salient barriers are systemic in nature, suggesting that 
an ecosystem-based approach is essential to drive the CE transition. In par-
ticular, the most relevant barriers are linked to customer purchasing behav-
ior, which can enable the shift toward CBMs but also depends on policy sup-
port. Policymakers can play a key role by providing incentives for both com-
panies and customers, thereby encouraging a broader transition toward cir-
cularity. 
 
6.2 Limitations and future research avenues 

 
This research is limited by the relatively small number of participating 

SMEs (five) and experts (nine), whose specialized backgrounds, while valu-
able, may not fully represent the broader diversity of perspectives within the 
textile sector. Their expertise could be complemented by insights from addi-
tional specialists, such as supply chain actors, policymakers, or sustainability 
consultants. Future studies should address these limitations by expanding the 
sample and adopting complementary methodological approaches, such as 
large-scale surveys or mixed-method designs, to validate and generalize the 
causal relationships identified in this study. 

Moreover, the study was conducted in the specific slow-fashion context 
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of Sardinia; therefore, any generalization to other contexts and geographical 
regions should be made with caution, avoiding the assumption that our find-
ings are universal. This also opens avenues for future research comparing CE 
barriers across different scenarios and regions, intending to establish differ-
ent barrier archetypes based on contextual factors. 

 
Appendix 

 
Table A1, Table A2, and Table A3 (www.sidrea.it/barriers-circular-economy-

transition). 
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