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Abstract 
 
Isaac, Roman (2018) Restitching the Common Thread: The Potential of Closed Loop 
Recycling in the Textile and Clothing Industry for Regional and Entrepreneurial 
Resilience in Northern Portugal 
 
Human Geography, advanced level, master thesis for master exam in Human 
Geography, 30 ECTS credits 
Supervisor: Ida Andersson 
Language: English 
 
 
This master’s thesis explores how stakeholders in the textile and clothing industry (TCI) 
perceive the potential of closed loop recycling (CLR), a circular economy (CE) strategy, 
for entrepreneurial and regional resilience in Northern Portugal. Since textile and clothing 
production globally contributes significantly to breaching the planetary boundaries and 
increases social inequalities, a transition towards sustainable business practices is needed. 
Simultaneously, the depletion of natural resources intensifies the TCI's vulnerability. 
Hence, an industrial transition to increasing resilience and sustainability is necessary to 
cope with challenges of the 21st century. To gain an understanding of how stakeholders 
perceive the potential of CLR a theoretical framework is developed. It is then used to 
analyse stakeholder as well as cognitive maps, which are graphical representations of an 
actor's view on the system of textile and clothing production based on circularity. These 
are merged into a stakeholder map giving a holistic overview of the effects CLR has on 
the relationships among stakeholders in Northern Portugal's TCI. The thesis shows that 
stakeholders in the TCI perceive CLR to positively influence entrepreneurial as well as 
regional resilience in Northern Portugal as it increases cooperation, reduces dependencies 
on virgin materials and suppliers, as well as facilitates innovation. 
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1 Introduction 
 
The industrial revolution and with it economic growth have enabled the world's 
population to grow from mere 0,9 billion people in 1800 to 7,4 billion 2015 (Roser and 
Ortez-Ospina 2017). Population growth and today's unprecedented wealth, especially in 
countries of the Global North, has been made possible by exploiting fossil fuels and other 
natural resources. Whilst this system production and consumption has led to wealth and 
prosperity for many, it has been based on overusing the world’s natural resources and the 
burning of nearly all fossil fuels. Indirect effects of the extractive economy include the 
pollution of land and aquatic systems as well as anthropogenic climate change (Steffen et 
al. 2005: 81).  
 
To secure that economic activity would no longer undermine the livelihood of current 
and future generations the World Commission on Environment and Development 
(WCED), also known as Brundtland Commission, made the most widely used definition 
of sustainability by describing development as sustainable if it is 'to ensure that it meets 
the needs of the present without compromising the ability of future generations to meet 
their own needs' (WCED 1987: Art. 27). Despite efforts to change economic activity it is 
argued that human activity is not only diminishing the worlds resources, but affecting the 
‘functioning of the Earth System’ (Steffen et al. 2005: 83). Hence, Crutzen (2002) has 
pointed out that we are now in the new geological epoch of the Anthropocene. This notion 
was further systematised by Rockström et al (2009) who coined the term planetary 
boundaries, which 'define the safe operating space for humanity with respect to the Earth 
system' Rockström et al. 2009: 472). To stay within the planetary boundaries a transition 
towards the sustainable use of resources is needed (John et al. 2016: 219). One way of 
pursuing this transition is by transforming resource flows towards circularity.  
 
The socalled Circular Economy (CE) concept is also reffered to in the Sustainable 
Development Goals (SDGs) formulated by the United Nations (UN) in 2015 as one 
strategy to reach sustainability (EMF 2013, UN 2015). SDG 12 aims at not only reducing 
environmental impacts within production and consumption by calling for more efficient 
resource usage, but also aims at considerably minimising waste by 2030 through 
‘prevention, reduction, recycling and reuse’ (UN 2015: SDG 12). Hence, a transition 
towards circularity in production and consumption is one strategy to transition the 
economy towards sustainability.  
 
Whilst progress towards more sustainable alternatives in the transport and agriculture 
sector has been made in the past decades the textile and clothing industry (TCI)1 is only 
slowly changing. Potentially being the second most polluting industry in the world, 
subsequent to the oil industry, the current patterns of clothing consumption and 
production need to be transformed to stay within the planetary boundaries. A transition 
towards more sustainable resource use in the TCI could be reached through the 
implementation of closed-loop recycling (CLR), which describes the ongoing circulation 
of materials within the same product cycle (Payne 2015: 111).  

                                                
1 For the purpose of simplicity, the term textile and clothing industry (TCI) will be used synonymously 
for the production of textiles, clothing, apparel, footwear and accessories in this paper.  



Restitching the Common Thread: The Potential of CLR for Entrepreneurial and Regional 
Resilience 

 3 

 
Formerly being an industry built on regional supply chains, textile and clothing 
production has become a globalised business and is now one of the world’s largest 
industries with approximately 60-75 million employees globally (Clean Clothes 
Campaign 2015: 1). Whilst the production of textiles and clothing leads to environmental 
impacts through the use of chemicals, water and farming, their shortened use has 
increased the landfilling of products (Muthu 2017: 6-7).  
 
For the TCI climate change has influenced its functioning due to droughts, poor cotton 
yields, market volatilities or political instability. It is therefore necessary, as SDG 9 
claims, to ‘build resilient infrastructure, promote inclusive and sustainable 
industrialization, and foster innovation’ (UN 2015: SDG 9). Transitioning a globalised 
industry or solely a single company based on global supply chains poses a major 
challenge. As the second largest textile and clothing producer, following Italy, and due to 
strong competition from elsewhere Portugal needs to prepare its TCI for the challenges 
ahead, as Amador and Opromolla (2009) argue.  
 
In the region of Northern Portugal, or Região Norte in Portuguese, textile, clothing and 
footwear production have always been traditional industries. Albeit global competition 
the industry’s major advantage lies in its strong knowledge and skill base as well as the 
proximity to the European market, one of the largest consumer bases for textiles and 
clothing. Therefore, innovation, high quality products and sustainable production can 
serve as ways for the industry to adapt to future challenges. Transitioning the region’s 
TCI towards sustainability and resilience moreover contributes to fulfilling the aims 
formulated in SDG 11, which fosters reducing the environmental impact of citizens, 
minimise air pollution as well as building strong ‘economic, social, and environmental 
links between urban, peri-urban and rural areas’ (UN 2015: SDG 11).  
 
The implementation of theoretical concepts such as the CE and CLR in the real world is 
often difficult. Therefore, this paper tries to explore how those actually working in the 
TCI perceive the potential of CLR for their industry and the region of Northern Portugal. 
 
1.1 Research Questions 
 
To understand how CLR could pose a transformative pathway for stakeholders in the 
Northern TCI towards sustainability and resilience on the regional, national and 
international level this paper is based on the multi-level perspective (MLP) on transitions 
in socio-technical regimes (Geels and Schot 2007).  
 
Geels and Schot (2007) identify three different levels of transition: 'niche-innovations, 
socio-technical regimes and socio-technical landscape' (Geels and Schot 2007: 399). 
Hence, actors on these different levels, such as politicians, activists or entrepreneurs, can 
influence changes. Change within the socio-technical landscape, which forms the over-
arching system, can be described as slow (Geels and Schot 2007: 400). However, a 
transition can also be achieved through the emergence of niche innovations. With regards 
to the production of textiles the socio-technical regime is the TCI as such. Hence, niche 
innovations on the entrepreneurial level can contribute significantly to a transition of a 
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socio-technical regime on the regional or national level (ibid.). The invention of the 
automobile for example changed the way traffic was organised and roads were built. 
  
With reference to the MLP this paper seeks to understand closed-loop recycling (CLR), 
an integral part of the circular economy (CE) concept, is perceived by the stakeholders of 
the system of textile and clothing production in the region of Northern Portugal. 
According Freeman (1984: 46) a stakeholder is defined as 'any group or individual who 
can affect or is affected by the achievement of the organization's objectives'. These 
stakeholders could be 'persons, groups, neighborhoods, organizations, institutions, 
societies, and even the natural environment' (Mitchell et al. 1997: 855). By understanding 
how stakeholders perceive CLR's potential it is to see whether this innovation could 
positively affect regional as well as entrepreneurial resilience. Investigating how a socio-
technical innovation could contribute to regional resilience may seem odd, but as Hobson 
(2016) points out little research on questions ‘of the CE, closed loop manufacturing and 
industrial ecology’ has been conducted in the field of geography so far (Hobson 2016: 
92).  
 
Building on the notion that niche innovations can contribute to systemic change the 
following research question (RQ) as well as several sub-questions were developed:  
 
Table 1: Research question and sub-questions 

 
RQ 

How do stakeholders in the Northern Portuguese textile and clothing industry (TCI) 
perceive the potential of closed-loop recycling (CLR) for regional as well as 
entrepreneurial resilience? 
 

 
Sub-

questions 

-How do stakeholders in the Northern Portuguese TCI understand issues of 
sustainability concerning the production of textiles and clothing? 
-How do stakeholders perceive CLR with regards to their material sourcing? 
-How do stakeholders view entrepreneurial resilience in Northern Portugal's TCI?  
-How could a circular TCI contribute to regional economic resilience in Northern 
Portugal? 
 

 
To answer the research question as well as the sub-questions this paper follows a twofold 
aim: 

• Firstly, building a theoretical framework to assess the effects of CLR in the TCI 
on entrepreneurial and regional resilience.  

• Secondly, understanding how stakeholders in the Northern Portuguese TCI 
perceive these effects. 

 
Whilst the framework is built on theories and concepts such as resilience, sustainability, 
global production networks, the circular economy, and closed loop recycling, an 
understanding of the stakeholders' perception is gained through interviews on one hand 
and the mapping of the spatial distribution of relationships among actors in Northern 
Portugal’s TCI. Therefore, several methods will be employed and laid out in chapter two. 
Before an outline of this paper is given below. 
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1.2 Outline 
 
From here on this paper will be structured as follows. Whilst chapter two will describe 
the methodology and methods used, the third chapter will lay the foundation for the 
theoretical framework by bringing together different concepts and theories. Chapter four 
will look into the current system of textile and clothing production. The fifth chapter will 
introduce Northern Portugal and the importance of the TCI for the region 
 
The sixth chapter will link the previously discussed concepts and theories into one 
cohesive framework and show how the implementation of CLR relates to entrepreneurial 
and regional resilience. Chapter seven then deals with the findings from the interviews as 
well as spatial dimension of material flows portrayed in the cognitive maps. Based on the 
theoretical framework deducted from the literature, chapter eight will discussion and 
analyse how stakeholders perceive the potential of CLR for entrepreneurial and regional 
resilience. Chapter nine will reflect on these results and chapter ten will form the 
conclusion. 
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2 Methodology and Methods 
2.1 Methodology 
 
This paper is based on the epistemological position of Interpretivism as the research 
question aims at understanding how actors within the TCI of Northern Portugal perceive 
the impact of CLR on their entrepreneurial as well as regional resilience. Interpretivism 
is refers to the notion that social sciences should aim at understanding human behaviour 
rather than explaining it (Bryman 2016: 26-28). In line with this notion the methods 
applied in the empirical part of this paper aim at understanding how stakeholders see the 
system of sustainable textile production in the region of Northern Portugal.  
 
Secondly, the methods employed in the empirical part are in line with the ontological 
position of constructivism also referred to as constructionism, as this paper refers to the 
ability of entrepreneurs within the TCI to influence the system of production and regional 
resilience through their decision to implement CLR (Bryman 2016: 29). Constructivism 
relates to the notion that social reality is ‘not only produced through social interaction, 
but (…) (is) in a constant state of revision’ (ibid.). Hence, the constructivist approach 
accounts for the capability of individuals to shape the social reality around them while 
Interpretivism seeks to understand it. Thus, this paper follows a qualitative research 
approach with the goal of understanding how stakeholders perceive the potential of CLR 
for entrepreneurial and regional resilience in the Northern Portuguese TCI.  
 
Furthermore, the research approach of this paper is deductive meaning that theoretical 
insights gained through the theoretical framework will be compared with the findings of 
the empirical part (Bryman 2016: 21). Therefore, after a thorough literature review, which 
looks into the relevant theories and concepts, a code system will be derived to analyse the 
data gained in the empirical part. The applied three-step method approach will be 
explained in below. 
 
2.2 Methods  
 
To understand how actors within Northern Portugal’s TCI perceive the potential of CLR 
as well as their views of a system in change, the three-step methods approach consisting 
of narrative literature review, semi-structured qualitative interviews and cognitive 
mapping was chosen. Whilst the narrative literature review is used to build the theoretical 
framework, the interviews and cognitive maps aim to understand the stakeholders' 
perception. Cognitive mapping complements the data gained in the interviews as it adds 
a graphical representation of the geographically dispersed material flows in the sourcing 
network of Northern Portugal's TCI. In the following each method will be explained. 
 
2.2.1 Narrative Literature Review 
 
To lay the theoretical foundation for the qualitative assessment a narrative literature 
review was conducted. The narrative review was chosen rather than a systematic review, 
as it seeks to generate an overview 'through a reasonably comprehensive assessment and 
critical interpretation of the literature' (Bryman 2016: 91). In contrast to a systematic 
literature review, which seeks to eliminate a researcher’s bias by applying objective 
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standardised keywords to find literature, a narrative review can be used to follow the 
researchers interest in deepening knowledge and understanding the relevant concepts and 
theories (ibid.).  
 
Conducting a narrative literature review served several aims within this project. Firstly, 
the definition of key concepts and laying out the current debate was crucial to define the 
theoretical basis. Secondly, the literature review aimed at synthesising different concepts 
from diverse knowledge fields, which have not been brought together in this form. 
Thirdly, the literature review aimed at defining the research gap, which this paper will try 
to fill.  
 
Researching literature was done using popular search engines such as Google Scholar, 
Web of Science and Scopus as well as Stockholm University’s online database (Elsevier 
B.V. 2018; Web of Knowledge 2018; Google Inc. 2018; Stockholm University 2018). 
The literature research was based on several keywords associated to the research question, 
such as: resilience, regional resilience, sustainability, doughnut model, circular 
economy, textile industry, closed-loop recycling, global production networks, Portuguese 
textile industry. Using the selection function in Web of Science, papers were sorted 
according to their relevance, whether they were published in geography, social science, 
or sustainability science journals and their number of citations. The literature found was 
then assorted according to the themes within the different sub-chapters and analysed to 
build a theoretical framework for the empirical part, as no sole overall applicable theory 
was found. The results of the narrative literature review as well as the literature analysis 
are found in chapter 3, which deals with concepts and theories.  
 
2.2.2 Semi-Structured Interviews 
 
The interviews with stakeholders in the Northern Portuguese TCI industry were used to 
gain an understanding of how they perceive the potential of CLR for entrepreneurial as 
well as regional resilience, whilst the narrative literature review built a theoretical 
framework for assessment. The main aim of interviews is to develop an understanding of 
the 'experience of other people and the meaning they make of that experience' (Seidman 
2006: 9). As the interviews conducted should be comparable regarding theories and 
concepts touched upon in the narrative literature review, it was important to facilitate an 
open conversation whilst using a guideline to ensure that key issues were not missed. 
Therefore, semi-structured interviews were conducted with the stakeholders (ibid.).  
 
Moreover, an interview guide was constructed to ensure that relevant questions were 
asked as the data quality highly depends on the depth of the conversation. Not only must 
the questions fit the research aim, but need to be open-ended and not lead to certain 
answers (Bryman 2016: 471). Generating an interview guide started with framing the 
general research area to find out what the interviews should touch upon. Secondly, the 
author brainstormed on the research questions connected to that research area. These 
research questions determined the interviews’ topics and thereby lead to specific 
interview questions. Hence, the interview topics were connected to sustainability, the 
sourcing of materials, CLR, the Portuguese TCI as well as regional and entrepreneurial 
resilience. Several interview questions could touch upon each pre-set topic. When the 
questions were formulated it was time to review them according to whether they fit the 
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research topics. Moreover, a pilot guide was developed and tested. Through testing 
difficulties in the formulation of questions became apparent and lead to the reconstruction 
of these. The process of constructing an interview guide is shown in figure 1 and was 
followed by the author to ensure that the interview guide was touching upon all relevant 
topics. 
 

 
Figure 1: Constructing an interview guide (own illustration based on Bryman 2016: 470) 

Two interview guides were developed using the process displayed above as the author 
aimed at interviewing a wide range of stakeholders. The interview guides are shown in 
appendices I and II. Furthermore, it was important to phrase questions in an easily 
understandable language as the interviews were conducted in English and most 
interviewees were not English native speakers. To ensure the interviewees answers could 
be put into context a fact sheet was filled in before each interview, which included the 
interviewee's position and type of organisation. 
 
As the TCI is a secretive business in which manufacturers try to keep product 
developments, production methods as well as supplier relations secret from other 
manufacturers. The interviews were therefore anonymised, and the author signed a non-
disclosure agreement if requested by the interviewee (European IPR Helpdesk 2018). 
Moreover, this secrecy paired with little time and sometimes low interest in being 
interviewed, made it difficult to get into contact with manufacturers in the industry. 
Potential interviewees were reached in two ways. Firstly, contact with suppliers and 
manufacturers was made through the author’s contact person at a sustainable clothing 
brand based in Berlin. Having a personal contact made it possible to interview people 
who were otherwise not willing to talk to outsiders as they feared industrial espionage. 
Secondly, representatives from companies, consulting firms, the regional government, 
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several technology institutes, and universities were contacted via e-mail. An online 
research was conducted to find suitable experts who worked for companies involved in 
the production of sustainable textiles or in governing institutions. 
 
The semi-structured interviews exercises were conducted by the author in person or via 
Skype if interviewees did not have time for a meeting or were located elsewhere. With 
the consent of the interviewees the interviews were recorded and transcribed using the 
oTranscribe software (oTranscribe 2018). Afterwards, the transcripts were analysed 
within the MAXQDA software using previously set codes, which is more closely laid out 
in chapter 2.2.4 (Bryman 2016: 581; MAXQDA 2018).  
 
2.2.3 Introduction of Interviewees 
 
In total 18 e-mail enquiries as well as contacts made through the author’s personal contact 
at a Berlin based sustainable clothing brand led to seven in-depth interviews. These were 
conducted with a total of nine interviewees. Due to this twofold approach the choice of 
experts to interview was both intentional and at random. The industry representatives 
contacted through the Berlin based sustainable clothing brand were unknown to the author 
prior to the interviews and asked to have their identities as well as their company name 
concealed. Contact with the other interviewees was made by the author via e-mail. These 
were the only enquired experts that replied to e-mails and were willing to be interviewed. 
Unfortunately, no representative of a governing institution replied to the e-mail enquiries. 
Nevertheless, the experts interviewed had different positions within the Northern 
Portuguese TCI as they were either managing a production site, i.e. for shoes, clothing, 
or cork soles, developing products and working with different suppliers as brand 
employees, or working with a diversity of actors as a consultant and strategist. 
 
All interviews, except one, were conducted in person and at the interviewee’s workplace 
by the author. One interview was done via Skype due to time issues. Moreover, the 
interviews were recorded, transcribed and coded using the MAXQDA software. The 
categories and codes used are presented in the following sub-chapter.  
 
Table 2 gives an overview of the interviewees, their position within the company, the 
company’s business or name, it’s location, and the interviewee’s tasks as well as 
professional responsibilities. It is to note that all interviewees are representatives of 
companies involved in the production of sustainable textiles and clothing. The 
enumeration of interviewees is made according to the number of interviews (1-7) 
conducted. If an interview was done with two interviewees, this is indicated by the 
attribute a or b. 
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Table 2: List of Interviewees 

Interviewee Position Company Location Profile 

1 General Manager/ Product 

Developer 

Shoe Manufacturer Northern Portugal - product development 

- production management 

2 Co-Owner Shoe Manufacturer Northern Portugal - product development 

- resource management 

3 Co-Owner Sustainable Clothing 

Brand 

Berlin, Germany - product research and development 

- supplier acquisition 

- distribution to shops 

4a Production Manager Sustainable Clothing 

Brand 

Stockholm, Sweden -supply chain management 

-product development 

-supplier contact 

4b Material Developer Sustainable Clothing 

Brand 

Stockholm, Sweden -material development 

-recyclability  

5 CEO Cork Sole Producer Northern Portugal -general management 

-product development 

-supplier management 

6a CEO Textile Producer Northern Portugal -general management 

-product development 

6b Product Manager Textile Producer Northern Portugal -product development 

7 Process Manager for Sustainable 

Production 

Research Institute for 

Textile Technology 

Vila Nova de Famalicão, 

Portugal 

-research on circular economy and sustainable 

production 
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2.2.4 Deductive Code System 
 
To assess the data gained in the semi-structured interviews a deductive code system based 
on the theories and concepts discussed in chapters three, four and five was developed. 
The code system consists of 34 specific codes, which are organised in 6 categories. A 
detailed description of the categories and codes as well as the literature reference 
connected to them is shown in appendix III.  
 
When conducting qualitative research using unstructured or semi-structured interviews, 
large texts are being generated through the transcription of recorded data. Whilst 
transcribing is very time consuming, it not only allows to examine what is said by the 
interviewee in more detail, but reuse the data and minimises the researcher’s bias 
(Bryman 2016: 479). Moreover, transcribing makes it possible to compare certain text 
sections among different interviews. Here, the method of coding plays a major role. 
Similarly to coding in quantitative research, coding of qualitative data aims at structuring 
data and eliciting the information it contains (Bryman 2016: 245, 581). However, coding 
in qualitative research can be based on both inductive as well as deductive codes. In 
contrast to research based on grounded theory, where codes are derived from the 
empirical data gained within interviews, the coding system used in this paper is derived 
deductively as codes and categories are based on the theory and concepts of chapters three 
and four. 
 
The code system is transferred to MAXQDA 12, a data analysis software, which facilitates 
the coding of text segments within the transcripts as well as the comparing of those 
(MAXQDA 2018). Moreover, the software allows to assign colours to each code and 
mark certain sentences within the transcripts in one or several colours making it possible 
to compare text fragments containing more than one type of information. 
 
The codes derived from the literature review are organised in the categories circularity 
and CLR, regional resilience, entrepreneurial resilience, entrepreneurial resilience, 
sustainability, current production, and criticism as it is this paper's aim to understand how 
stakeholders of the Northern Portuguese TCI perceive the transformation towards 
circularity and its effects on regional as well as entrepreneurial resilience. Codes in the 
sustainability category are used to highlight the interviewee’s knowledge on challenges 
concerning the planetary boundaries and resource depletion as well as different 
sustainability strategies.  
 
Whilst the categories concerning CLR and production focus on the measures taken by the 
industry, both resilience categories are used to structure information on the effects of 
these measures. Since not all information given in the interviews can be categorised with 
pre-set codes, a category called other is used to assort all new information and insights.
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2.2.5 Cognitive Mapping 
 
Cognitive mapping was employed as the third method in this paper to record the spatial 
dimension of relationships among actors within Northern Portugal's TCI and represent 
them graphically. Based on the ontological position of constructionism, cognitive 
mapping aim at the elicitation of a person's individual mental model. As Jones et al. point 
out 'mental models are cognitive representations of external reality' (Jones et al. 2011: 2). 
Used as a tool ''cognitive mapping' is the process through which a person acquires, stores, 
codes, and recalls information about the world' (ibid.). Hence, every individual carries an 
internal model of how, based on previous experience, socialisation, etc., the world around 
him or her is structured. Whilst these mental models affect our decision-making and 
behaviour, they also limit our 'ability to represent the world accurately' (Jones et al. 2011: 
6). Concerning the aim of this paper cognitive mapping could help the interviewees to 
contemplate how the implementation of CLR would change the geographical origins of 
their material sourcing.  
 
Furthermore, people tend to keep these mental models to themselves and only share parts 
of their world conception when being interviewed. Therefore, the application of cognitive 
mapping aims to serve as a vehicle to elicit information from the interviewee and allow 
them to reflect on relationships that they may have not actively thought about. Hence, a 
cognitive map (CM) serves as the spatial representation of a mental map on paper or 
whiteboard. By drawing their thoughts onto paper, the interviewees are enabled to 
envision what the system or problem they are keeping in mind looks like. CM was first 
developed by American psychologist George Kelly who laid the foundations for CM in 
his book A Theory of Personal Constructs (1955) (Jones et al. 2011: 2).  
 
Having been used in various fields of research and professions (Eden 1988: 2), CM can 
serve a variety of different aims, such as:  

• structuring complex problems, displaying complex systems (Eden 1994: 264), 
• integrating knowledge from different levels (Jones et al. 2011: 264), 
• overcoming individual knowledge barriers when working in groups or teams 

(ibid.), 
• strengthening team-members will to collectively solve problems (Eden 1988: 2), 
• or developing 'more socially robust knowledge' (Jones et al. 2011: 6). 

 
Whilst cognitive mapping could hence be used to strengthen collective efforts in a team, 
this paper solely aims at employing the method to generate a graphical recording of the 
individual's perspective on the Northern Portuguese TCI.  
 
Furthermore, the two main ways of applying cognitive mapping can be characterised as 
direct and indirect elicitation (Jones et al. 2011: 6). Whilst indirect elicitation 
approaches, such as the transect walk method or consensus analysis, generate maps based 
on written or spoken text (Jones et al. 2011: 7-8), direct elicitation approaches request 
interviewees to bring their thoughts onto paper by drawing 'a diagrammatic 
representation of their mental model, using pictures, words, and symbols' (Jones et al. 
2011: 6). Approaches of direct elicitation include 'Conceptual Content Cognitive Map 
(3CM)' and 'participatory modelling' (ibid.). However, within this paper the fuzzy 
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cognitive mapping (FCM) method is applied, since it is commonly used in the modelling 
of complex systems and enables the researcher to combine a variety of views from 
interviewees whose thoughts are not easily quantifiable (Özesmi and Özesmi 2004: 45). 
 
The process of FCM is divided into several steps, but ultimately aims at creating a 
holistic system's map, which includes a diverse range of perspectives and makes it 
possible to quantify the relationships among certain parts or actors of this system if 
desired. To gain this knowledge Özesmi and Özesmi (2004) follow a nine-step approach:  
 

Table 3: FCM process (own table based on Özesmi and Özesmi 2004: 50) 

Step Content Process 
1 drawing of individual cognitive maps  
2 determination of sample size  
3 coding of individual maps  
4 combination of individual maps into stakeholder map  
5 analysis of maps' structure  
6 analysis of differences and similarities  
7 simplification of stakeholder maps for comparison  
8 analysis of maps through 'neural network computation'  
9 simulation of options within created system's map  

 
Applying this process to the TCI in Northern Portugal leads to the construction of a 
stakeholder map. This will depict a more accurate representation of the TCI and the 
relationships with in it than by simply referring to the actors’ individual cognitive maps, 
as these are restricted by individual biases and individual insights (Özesmi/ Özesmi 
2004: 50). However, it is to be noted that a cognitive map, individual or stakeholder maps 
only depict a system at a certain point in time and does not represent processes and 
changes within the system. 
 
The cognitive mapping exercises were conducted with the interviewees from different 
companies and institutions after the short semi-structured interviews. The interviewees 
were handed a large blank sheet of paper and asked to note the main stakeholders 
contributing to the current production system. Changing the supply chain through CLR 
may be a contributing factor to entrepreneurial and regional resilience. Therefore, 
industry related interviewees were asked to sketch their current supply chain and note 
how and where CLR could change it. Once completed, the interviewees were asked to 
draw arrows indicating the relationships between different stakeholders according to 
their impression of what the system of textile production looked like. Thereby, the 
interviewees visualised their personal perspective on the system of production in 
Northern Portugal’s TCI with specific relation to their business or organisation. The 
cognitive mapping instructions as well as questions asked can be found in appendices I 
and II. 
 
The cognitive mapping exercise was done subsequently to conducting the interviews. In 
total five individual maps were generated. Whilst all other maps were drawn by the 
interviewees, one was drawn by the author since the interview was conducted via Skype. 
All five individual maps can be found in appendix IV. In the next step the individual 
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maps were digitalised by the author using the Kumu software (Kumu 2018). Within 
Kumu the individual cognitive maps were remodelled and then merged into a stakeholder 
map. Whilst the individual maps indicate how each interviewee perceives the system of 
textile and clothing production as well as the implications through CLR, the stakeholder 
map shows differences and highlights synergies between the different individual maps. 
It can be found in chapter 7.2. Before proceeding with presentation of data in the 
empirical part, chapter three will look into the major theories and concepts used to assess 
the data, while chapter four will describe the structure of textile and clothing production 
and specify its negative environmental impacts. 
 
Despite the thorough planning of methods and conducting of research, this paper is 
limited in concerning its methods their reach.  
 
2.3 Reflections on Methods 
 
The methods employed in this paper were the narrative literature review, semi-structured 
interviews and cognitive mapping. Despite the current debate on the CE, little academic 
literature was found on circular practices in the TCI. Therefore, some of the literature on 
the CE and CLR was not taken from peer-reviewed journals or publications and may thus 
not be as reliable as the academic literature used. In contrast, an abundance of scientific 
literature was found on the concepts of sustainability, planetary boundaries, resilience 
and the TCI. Therefore, one could argue that the literature used was not comparable as it 
did not meet the same scientific standards.  
 
Secondly, the deductive code system, which was used to structure and assess the 
interview data, was derived based on the author's preferences. Hence, the codes were 
based on a theoretical framework, but could still miss important evidence and be subject 
to the author's bias (Bryman 2016: 583-584). Similarly, the inductive codes as well as the 
paragraphs coded were selected based on the author's subjective interpretation of the 
interview data. Since the TCI in Northern Portugal is, as already noted above, quite 
secretive in order to protect product or material innovation, finding interviewees was 
challenging. Furthermore, conducting interviews in English may have influenced the 
results, since all interviewees were non-native speakers and therefore sometimes unable 
to express exactly what they thought. Thus, future research could include a translator or 
constructing interview questions more easily understandable.  
 
Thirdly, the cognitive mapping exercises led to several difficulties. For one, 
communicating how cognitive mapping worked and what aim it pursued was challenging. 
For further research this could be prevented by constructing a more thorough instruction 
prior to conducting cognitive mapping exercises. Due to the difficulties in communicating 
the aim of this exercise very different maps were generated. It was therefore challenging 
for the author to compare maps that were either focussed on a certain product's material 
flows or on the system of textile and clothing production in Northern Portugal as such. 
Hence, the author was unable to follow the entire FCM approach described by Özesmi 
and Özesmi (2004: 50) and therefore did not weigh the relationships among actors, but 
solely combined the individual maps into one stakeholder map. Nonetheless, the 
cognitive mapping exercise gave a vital impulse to the interviews, allowed the 
interviewees to reflect upon their system perception and highlighted the relationships 
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between actors in different geographical locations by illustrating the material flows within 
and out of the Northern Portuguese TCI.  
 
2.4 Limitations 
 
This paper is subject to several limitations, both on the project level as well as on the 
systemic level of the research subject. However, these limitations do not influence the 
validity of the methods or the findings of this paper. 
 
First of all, various limitations concerning the research design apply to this project. For 
one, this project is limited concerning its external reliability as the narrative literature 
review as well as the interpretation of findings from interviews and cognitive mapping 
exercises are influenced through decisions made by the author (Bryman 2016: 383-384). 
Thus, in contrast to other methods, such as the systemic literature review, using a 
narrative literature review is limiting the sources used to what is found by the author in 
an iterative process.  
 
Whilst the narrative literature review has moreover proven to successfully build a 
theoretical framework based on the concepts of sustainability, resilience, GPNs, CE and 
CLR, the empirical findings as well as the discussion and analysis have shown that 
knowledge creation and transfer in inter-firm relations play a major role in the 
implementation of CLR in the Northern Portuguese TCI. Being based on circular loops 
as well as the creation and transfer of knowledge, regional sourcing of materials in 
Northern Portugal's TCI serves as prime examples of a cluster. Using the cluster theory 
could thus have been beneficial to this paper (Steinle and Schiele 2008: 5). According to 
Porter (1998), 'clusters are geographic concentrations of interconnected companies and 
institutions in a particular field' (78). Moreover, clusters are crucial to the competitiveness 
of companies as the 'local business environment' partially determines how productive a 
company can be (Porter 1998: 80). Based on the insights gained in the empirical part, the 
cluster theory could have contributed to determining whether CLR can increase 
competitiveness of businesses in Northern Portugal's TCI and improve the low-tech 
clusters of Portugal by introducing new production methods.  
 
Moreover, a transfer of the study's findings to another context is not possible as the 
research is restricted to a specific region. On one hand this allows the author to dig deep 
into the changes taking place within this system. On the other hand, the project thereby 
limits possible implications of the findings for other regions. This is important to note as 
the majority of the world's textile production is placed in South East Asia (Dicken 2011: 
304).  
 
Finally, this paper only looks at the implementation of a specific technology in the TCI 
of Northern Portugal. Hence, the research is not only limited to a geographic entity, in 
this case the regional level, but also to a small part of the TCI in Northern Portugal. Whilst 
no valid data on the actual number of sustainable textile and clothing producers in the 
region could be found, the literature review as well as the interviews conducted indicate 
that sustainability may be a growing topic amongst manufacturers but is not incorporated 
into production in many businesses yet. Moreover, when conducting qualitative research 
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including interviews it is of great importance to reflect on how research can be done in 
an ethical manner.  
 
2.5 Ethical Considerations 
 
Especially with regards to sensitivity of the information provided by the interviewed 
stakeholders it is extremely important to reflect upon the ethical implications of this 
research. Treating stakeholders as well as the information provided with consideration 
implies to respect the interviewees' privacy, not harm them in any way, i.e. through 
exposure to stress, and make sure everyone consents with participating in the interviews 
(Bryman 2016: 125-128). If demanded by the interviewee the researcher will sign a non-
disclosure agreement (NDA), which is to ensure that no confidential data about company 
or product developments will be made publicly available (European IPR Helpdesk 2018). 
Additionally, all transcripts of interviews will be anonymised to ensure that information 
relevant for this study is gained whilst privacy of interviewees is being protected (Bryman 
2016: 133). 
 
However, it is equally important to note that the cooperation with real-world actors does 
not influence the author's academic independence. Therefore, the author has and will not 
receive any form of benefit, neither financial nor material, by any of the stakeholders 
interviewed within this project. Furthermore, the author strictly followed guidelines for 
academic writing to live up to academic standards concerning referencing sources and 
avoiding any form of plagiarism (Bryman 2016: 112-117). 
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3 Literature Review 
3.1 Overshoot, Planetary Boundaries and Human Activity 
 
According to Steffen et al. (2005) economic growth has led to unprecedented prosperity, 
but resource intense lifestyles particularly in the Global North impact the Earth's system 
significantly. Aside of energy, agriculture, fishing, forestry, transport and recreation, the 
manufacturing industries are a major contributor to large scale resource extraction and 
emission of GHG. Driven by globally increasing consumption, the production of goods 
has led to 'large environmental impacts, including the emissions of air and water 
pollutants and other wastes' (Steffen et al. 2005: 84). However, this development was 
mainly caused by underlying and more complex drivers such as a diverse demand for 
food and consumer products or and increased mobility. 
 
The impact leading to overusing the Earth's carrying capacity was defined by 
Wackernagel et al. (2002: 9268) as overshoot, which describes the 'extent to which human 
area demand exceeds nature's supply' annually. The overshoot concept was later 
incorporated in the planetary boundaries concept by highlighting that human activity was 
breaching certain ecological thresholds such as the nitrogen cycle, climate change and 
biodiversity loss, which have been breached extensively. Similarly the status of ocean 
acidification, change in land use, global fresh water use, and the phosphorus cycle is 
described as critical (Rockström et al. 2009). Most importantly the concept describes the 
'safe operating space for humanity', in which human activity does not overuse the world's 
resources and depletes the planet's natural sinks (Rockström et al. 2009: 472).  
 
Exceeding the boundaries will furthermore have significant impact on the resilience of 
the Earth' system as well as its subsystems (Steffen et al. 2015: 8). It is argued that if 
humanity does not change current modes of production, consumption and mobility, the 
livelihoods of millions of people are being endangered through biodiversity loos, 
freshwater shortages etc. Hence, it is necessary for humankind to change its activities not 
only to stay within the earth's safe operating space, but ensure the functioning of the 
Earth's provisioning systems, which have supported human development throughout 
history. 
 
Despite having adequate knowledge about causes and effects of overshooting the 
planetary boundaries, little has happened to not only protect the planet but ensure the 
survival of the human species, as demonstrated by Ripple et al. (2017: 1028) in the World 
Scientists' Warning to Humanity, which calls for immediate action through, amongst 
others, a stop to deforestation, a reduction of food waste, more environmental education, 
a fast transition to green technologies and renewables, and a revision of the current 
economic system in order to minimise inequality. Thus, concrete actions can influence a 
societal transition towards sustainability, which is explained below.   
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3.2 Sustainability Discourse  
 
Albeit being used frequently in everyday life the term 'sustainability' is subject to several 
and quite diverse definitions. Based on the Brundtland Commission's sustainability 
definition, which was described in chapter 1.1, several dimensional conceptualisations 
have emerged to account for the different sub-systems: society, environment and 
economy (Michelsen et al. 2016: 15-16). Adding to these three dimensions, some 
conceptualisations also count culture as an independent fourth dimension (Michelsen et 
al. 2016: 17). Folke et al. (2016: 4) however argue that 'the economy is a subsystem of 
society, in turn a subsystem of the biosphere', whilst the notion of three equal dimensions 
is often criticised to giving too much weight to the economic dimension. Built on the 
planetary boundaries, British economist Kate Raworth (2017) developed the doughnut 
model, shown in figure 2, as a more inclusive and holistic sustainability approach in 
comparison to the concepts based on three or four dimensions. The doughnut accounts to 
the Earth system's perspective whilst providing a guideline for how the economy to serve 
people and not harm the planet (Dearing et al. 2014; Folke et al. 2016). As shown in 
figure 2 it describes the planetary boundaries on the outer ring, but refers to the social 
needs of humans, such as water, food, energy, housing, social equity or peace and justice, 
indicated through the inner ring. It thereby combines the planetary boundaries with the 
three-dimension model by defining the ‘safe and just space for humanity’, hence the space 
in which economic activity can take place, in between the ecological and the social 
foundation (Raworth 2017: 44).  

 
Figure 2: 'The doughnut of social and planetary boundaries' (own illustration based on Raworth 2013) 
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According to the doughnut model, economic activity, like all human activity, needs to 
ensure access to the ‘basics of life’, shown in the inner circle, whilst not breaching the 
planetary boundaries (Raworth 2017: 45). Taking the ecological overshoot as well as the 
social shortfall seriously, implies profound changes to the way business is done in the 21st 
century regarding the use of natural resources and the treatment of employees, for 
example through greater inclusion in decision making processes, fairer wages, gender 
equality or safe working conditions. Respectively, textile production must neither breach 
the ecological ceiling through emission of pollutants nor undermine the social foundation 
through exploitation of workers by paying too little wages or forcing them to work 
overtime for example. Due to the inclusion of social as well as ecological factors, this 
paper will refer to the doughnut model when using the term sustainability from here on.  
 
To reach sustainability, three strategies can be followed. These focus on the material 
flows within the economic system and are based on 'reducing their consumption 
(sufficiency), increasing their productivity (efficiency), or replacing them with renewable 
resources (consistency)' (Michelsen et al. 2016: 25). In today's global capitalist economic 
system efficiency is the most commonly used strategy, as it leads increasing profits whilst 
the sufficiency strategy is conflicting with the capitalist paradigm of economic growth. 
Furthermore, efficiency will lead to relative decoupling, hence the minimisation of 
greenhouse gases (GHG) for a specific product, but has not yet been proven to reduce 
overall emissions (Jackson 2009: 68-77).  
 
The efficiency strategy also serves as the main strategy used towards entrepreneurial 
sustainability, which is of relevance since this paper looks at minimising environmental 
impacts in textile and clothing manufacturing businesses, as it describes the relationships 
between eco-effectiveness, socio-effectiveness and economic effectiveness (Schaltegger 
et al. 2016: 89-90). Whilst effectiveness describes the absolute impact concerning each 
sustainability dimension, efficiency only looks at the relative impact of a measure in 
relation to the input. Considering that, with reference to the doughnut model, sustainable 
development aims at staying within the planetary boundaries, efficiency can possibly not 
lead to reducing overall impacts as Jackson (2009) and Raworth (2017) argue. 
 
Similarly, increasing efficiency does lead to a reduction of redundancy. Redundancy is 
however needed in complex systems, such as an industry, to be able to adapt to outside 
shocks. Reducing redundancy will make a system 'more vulnerable to shocks and 
disturbances' (Walker and Salt 2006: 7-9). For a regional economy, such as Northern 
Portuguese, redundancy is crucial as a diversified economy is able to absorb shocks more 
easily than one solely focussing on one type of industry. To minimise vulnerability, 
businesses, regions and societies must be able to adapt to changing social, economic and 
ecological circumstances. A transition towards sustainability is therefore influenced the 
adaptability to change, which is described through the term resilience and will be further 
defined in the following chapter. 
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3.3 Resilience Thinking 
 
Human life depends on functioning ecosystem services, which are based on complex and 
interdependent natural systems, as Folke (2006: 253) highlight. Giving credit to the 
notion of complexity, the term resilience was first introduced into ecology by Holling 
(1973: 17) who noted that 'resilience determines the persistence of relationships within a 
system and is a measure of the ability of these systems to absorb changes of state 
variables, driving variables, and parameters and still persist'. Hence, a resilient system is 
able to absorb outside shocks whilst remaining in function (Walker and Salt 2006: 1). To 
account for human dependency on natural systems for food, air, water, etc., the resilience 
concept was developed further and transferred to the social sciences by encompassing the 
social dimension of human interaction. The term 'social-ecological resilience' hence 
describes 'the capacity of social-ecological systems to deal with disruptive change' 
(Olsson et al. 2014: 2).  
 
Social-ecological systems describe the interlinked fields of action between humans and 
nature through agriculture, forestry, or exploitation of resources for example (Walker and 
Salt 2006: 11). Thus resilience in these implies the ability to adapt 'in ways that continue 
to support human well-being' (Folke et al. 2016: 2). Within this context adaptability refers 
to the human ability to innovate or enhance current practices, whilst transformability 
refers to changes towards new and not yet used practices (ibid.). With reference to the 
aim of this paper the implementation of CLR could therefore be described as a form of 
adaptability, whilst the shift to a CE is clearly a transformation of the current system. The 
connection between resilience thinking and the implementation of CLR within the textile 
industry will be further explained in the intermediate conclusion chapter six.  
 
Furthermore, social-ecological resilience is based on the two major notions of thresholds 
and adaptive cycles. A threshold can be described as the barrier crossed by a system in 
change, which has then undergone a regime shift. These changes and crossings of 
thresholds on the other hand are part of the adaptive cycle, which describes the phases in 
which a system is undergoing change. These phases are characterised as: 'rapid growth, 
conservation, release, and reorganization' (Walker and Salt 2006: 11). Understanding how 
transformation within social-ecological systems is organised in adaptive cycles can help 
to foster sustainability and build resilience within the specific system (Allen and Holling 
2008: 6). 
 
Designing processes within the textile industry according to the concept of adaptive 
resilience is therefore more useful than simply following the notion of increasing resource 
efficiency to gain sustainability (Chapman 2015: 76-77). On the global level the TCI 
industry has undergone several phases within the adaptive cycle. However, the question 
arises what relevance the concept of social-ecological resilience has for the regional and 
the entrepreneurial scale. 
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3.3.1 Regional Resilience 
 
On the regional level the resilience concept encompasses the social, political and 
economic systems that shape a specific region. Thus, several approaches to adapting 
resilience within the regional context have been presented by Christopherson et al. (2010). 
On one hand the 'equilibrium' based approach, which describes resilience through the 
phases of 'pre-shock, shock and post-shock'. On the other an 'evolutionary approach', 
which addresses the dimension of space as it argues that space is ultimately constructed 
through 'human action and social relations' (Christopherson et al. 2010: 4).  
 
Swanstrom (2008: 10) gives a holistic definition by stating that a 'resilient region would 
be one in which markets and political structures continually adapt to changing 
environmental conditions and only when these processes fail, (...), is the system forced to 
alter the big structures'. Despite the fact that this definition places regional resilience 
solely on a market driven capitalist system, it accounts to human agency to influence 
regional resilience through adaption to changing conditions. Adaption can furthermore 
concern different systemic processes. On one hand, regional resilience concerns 
decreasing regional vulnerability to environmental risk caused by disasters, such as 
hurricanes, flooding or drought, and the ability of regions to deal with their consequences. 
On the other, regional resilience addresses the risks to regional development caused by 
the region's embeddedness in a larger political or economic structure, i.e. the nation state 
or the world market (Christopherson et al. 2010: 5).  
 
When assessing a region's resilience, one can focus on the social, environmental and 
economic adaptability. This paper however deals with perception of stakeholders within 
the Northern Portuguese TCI and therefore focusses on the economic implications of the 
regional resilience concept.  
 
3.3.2 Regional Economic Resilience 
 
Similar to the concept of regional resilience, dissents on the definition of regional 
economic resilience exists. Whilst all approaches include the notion of economic growth 
as central to their definition of regional economic resilience, differences concerning the 
purpose of increasing economic resilience within a region differ (Martin 2012: 2).  
 
Based on the equilibrium approach described above, Hill et al. (2008: 3) argue for an 
economic resilient region as a region 'whose post-shock growth rate is at least as high as 
its pre-shock growth rate and that achieves its pre-shock level of economic performance 
within a specified time period'. This definition is therefore mainly concerned with the 
regions ability to generate economic growth and describes this as 'shock-resistance' (Hill 
et al. 2008: 3-4). This approach, also referred to as 'engineering resilience', has been 
criticised for falling short of accounting for the complexity of systems within regions, 
which are affected through economic, political and ecological circumstances on various 
scales (Martin 2012: 4).  
 
Regional economic resilience can further be assessed by a region's ability to absorb 
systemic shocks, return to its previous state and/ or change its development path to adapt 
to change. Shocks to the regional economic system, also referred to as 'hysteresis', can 
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ultimately influence the economic structure within a region by changing 'the behaviour 
of economic agents, change the sectoral composition of the economy and set the economy 
on a new trajectory of path-dependent development' (Martin 2012: 7-8). Hence, outside 
shocks, i.e. a financial crisis or a sudden price rise for the main commodity needed within 
a region’s economy, can either lead to the failure of whole industries or to the 
development of new technologies or practices, which will push the region’s economy to 
a new trajectory. Considering the changes in the global textile industry, regional 
economic resilience in Northern Portugal is therefore highly dependent on the sectoral 
resilience of the local textile industry. 
 
A third notion accounts for dynamics within processes as Martin (2012: 10) defines 
regional economic resilience as 'the capacity of a regional economy to reconfigure, that 
is adapt, its structure (firms, industries, technologies and institutions) so as to maintain an 
acceptable growth path in output, employment and wealth over time'. Furthermore, this 
ability to adapt depends on the innovative capacity of enterprises and firms in the region.  
 
Moreover Martin (2012: 12) notes that, based on the concept's outline, regional economic 
resilience depends on the four interrelated dimensions resistance, recovery, re-
orientation and renewal. Whilst resistance describes the ability of an economy to 
withstand shocks, recovery refers to the ability to bounce back. Whether and how quickly 
a region resists and recovers depends on the degree of its vulnerability. Structural change 
after a systemic shock is described as re-orientation, while renewal indicates how quickly 
a regional economy can return to its growth path. Figure 3 shows that all four dimensions, 
each in its own box, are interrelated. Moreover, regional economic resilience is reached 
through an interplay of all four dimensions and is characterised through a region’s 
economic structure, competitiveness, innovation system, skill base, entrepreneurial 
culture, institutions, and economic governance (Martin 2012: 11-12). With regards to the 
TCI this would mean that resilience within a textile and clothing producing region is 
based on specific technical know-how, the industry’s competitiveness with other market 
players, the support from local institutions for the TCI in the region, as well as the 
innovative capacity of entrepreneurs and businesses. 
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Figure 3: Four dimensions of regional economic resilience (own illustration based on Martin 2012: 12) 

Finally, regional economic resilience can be described through adaptive cycles. When 
transferring the adaptive cycles model to the regional level the exploitation phase can be 
characterised by using the 'competences of individual firms, the skills of local workers, 
institutional forms and arrangements' and the like. The second phase of conservation, in 
which connectedness among actors is high, can be described through the 
'interdependencies among local firms, including supply inputs, horizontal interfirm 
division of labour in production, local networks of trust, knowledge spillover, formal and 
informal business associations' (Simmie and Martin 2010: 33). After a shock, the regional 
economy enters the reorganisation phase, which includes innovation on the institutional 
and entrepreneurial level, whilst being dependent on investments and learning new skills. 
When applying the adaptive cycles to the regional economic level, it becomes apparent 
that regional economic resilience is highly dependent on individual entrepreneurs and 
their ability to adapt to change and innovate. Hence, regional economic resilience within 
the Northern Portuguese textile industry depends on decisions made on the 
entrepreneurial scale. 
 
3.3.3 Entrepreneurial Resilience 
 
In contrast to resilience on the regional level, entrepreneurial resilience is often narrowly 
defined as resilience of the entrepreneur's personality. Hence, it describes the 
entrepreneur's ability to overcome obstacles hindering the development of their enterprise 
through acquiring 'the knowledge, abilities and skills to help them face the uncertain 
future with a positive attitude' whilst being reliant on their own resource base (Ayala and 



Roman Isaac, Department of Human Geography, Stockholm University 

 24 

Manzano 2014: 127). This narrow definition however neglects outside factors influencing 
the successfulness of enterprises such as the embeddedness in local networks or a 
diversified production.  
 
Especially for small- and medium sized enterprises (SMEs), which will be the main 
interviewee group within this paper's empirical part in chapter five, outside factors, such 
as cash-flow or lack of credit options, increase the companies' vulnerability (Pal et al. 
2014: 411). However, SMEs show a higher degree of resilience if they are able to 
innovate and are flexible enough to quickly change their production whilst continuing to 
learn about customer and market demands. For SME's to gain entrepreneurial resilience, 
five drivers have been identified: material resources, financial resources, social 
resources, network resources, and intangible resources, which describe altruistic activity 
(Pal et al. 2014: 412). These five drivers of resourcefulness, together with 'dynamic 
competitiveness' as well as 'learning and culture' factors enable an SME to become 
resilient. 
 
Furthermore, entrepreneurial resilience, especially in the producing industries, is highly 
dependent on the supply chain. Within textile production the supply chain is often widely 
spread across geographical borders as well as organisational levels, as suppliers and sub-
suppliers are located in different countries. However, supply chain resilience is 
incompatible with the overall paradigm of increasing efficiency within the production 
process to lower costs and increase profitability. Resilience in this context is understood 
as making the supply chain adaptable and flexible in case of an outside disturbance or an 
internal error. To minimise risks concerning the availability of materials or manufacturing 
processes entrepreneurs must act against the economic paradigm of efficiency. This can 
be achieved through four steps. Firstly, supply chains must be engineered, hence designed 
to become more resilient. Secondly, supply chains must be based on collaboration among 
several manufacturers as well as suppliers and made visible to each party of the process. 
Thirdly, agility, the ability to quickly adapt to change, plays a major role and is achieved 
through making the supply chain visible and increasing velocity between the supply chain 
parts to quickly change production patterns. Finally, a 'supply chain risk management 
culture' needs to be established to facilitate decision making (Christopher and Peck 2004: 
1-11). 
 
When applying the concept of regional resilience to the textile industry it is to highlight 
that economic resilience is partially based on the resilience of individual entrepreneurs. 
Since entrepreneurs are currently dependent on global resource flows, world market price 
volatility for cotton for example can lead to the destabilisation of a whole industry. 
Therefore, the following chapter will look into the organisation of production and 
consumption in global production networks.  
 
3.4 Global Production Networks 
 
Today textile and clothing production is a globalised undertaking as cotton may be grown 
in parts of Africa, milled in India, dyed in Bangladesh, sewn in Vietnam, and then shipped 
to Europe for sale. As production got more globalised in the 20th and 21st century, it 
became more difficult to retrace the complex patterns of production, distribution and 
consumption of goods. To describe these complex patterns as well as the organisational 
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network and the interwoven activities of transnational corporations (TNCs), the concept 
of global production networks (GPN) is used (Dicken 2011: 430). GPNs lay emphasis on 
the 'interconnected nodes and links (...) spatially (extended) across national boundaries'. 
Hence, GPNs describe the relationships among all parts of the supply chain regarding 
their spatial distribution around the globe. Furthermore, GPNs shift perspective on 
production, distribution and consumption manifested in the global value chain (GVC) 
and global commodity chain (GCC) from a notion of linearity to network thinking. 
Moreover, these networks are not only influenced by their spatial distribution, but also 
across several organisational dimensions such as trade agreements, power relations in 
networks and geographical distributions (Coe et al. 2008: 272-274).  
 
The relationships among actors within GPNs can be distinguished within four categories. 
Firstly, intra-firm relationships describe the activity among actors within a firm across 
national boundaries. These can however mainly be found in TNCs. Secondly, inter-firm 
relationships describe the activity between suppliers and customers across national 
boundaries, for example the production of textiles in South East Asia and their 
distribution in Europe. Thirdly, the company's benefits from local resources as well as the 
benefits for local communities generated by the presence of large firms are characterised 
in the firm-place relationships. Finally, GPNs also encompass the relationship between 
places that compete for the investments by large companies and the accompanying job 
opportunities (Dicken 2011: 431) .  
 
Due to cross-border material sourcing, production and distribution, GPNs have 
significant environmental impacts at every step of production and consumption as figure 
4 shows. These 'unintentional externalities' in form of waste or pollutants ultimately 
destroy natural value through overusing resources, depleting natural sinks or damaging 
ecosystems (Dicken 2011: 456). In a top-down model within figure 4 the supply chain of 
products is indicated by the light grey boxes and arrows. Starting with the extraction of 
natural resources environmental impacts are caused within each step of production and 
shown in the dark arrows to the right. Recycling schemes of one sort or another aiming 
to reduce these environmental impacts are illustrated through dotted lines to the left of 
the graph. These are of particular interest to this paper as the following chapter will show 
what role recycling plays to transform the economy to circularity.  
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Figure 4: Material flows and their environmental impacts (own illustration based on Dicken 2011: 456) 

Environmental impacts through production and consumption are the main obstacle in 
transforming society towards sustainability (Bithas 2011: 1704). Aside of GHG and other 
pollutant emissions caused by current production and consumption practices (Dicken 
2011: 458-467), post-production or -consumption waste, is a major source of pollution. 
Whilst no numbers on the global total waste generation exist, urban waste, which includes 
commercial production waste, was estimated at 7-10 billion metric tons per year (Wilson, 
United Nations Environment Programme, and International Solid Waste Association 
2015: 54). The increasing amount of waste has led to the emergence of global waste trade, 
which most often results in the dumping of toxic or hazardous waste in countries of the 
Global South (Dicken 2011: 472). 
 
At the same time, waste has also become a valuable resource. Despite being often more 
expensive than virgin materials, recycling materials do not only reduce the environmental 
impact of production but are demanded by law in certain countries. Especially in times 
of high commodity prices, recycled materials become a more viable option for producing 
enterprises (Dicken 2011: 470). Increased demand for clothing and textiles has also led 
to higher waste production within the global TCI and will be further assessed in chapter 
4.2. In recent years however, the thinking about waste was changed fundamentally when 
the concept of a circular economy (CE) was introduced. The differences between the 
current linear supply chains and supply chains within a CE will be laid out in the 
following chapter. 
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3.5 The Circular Economy and Closed Loop Recycling 
 
To understand how regional economic resilience Northern Portugal and entrepreneurial 
resilience of actors in the TCI will be affected by the implementation of closed loop 
recycling (CLR), it is important to investigate how the encompassing concept of a circular 
economy (CE) is defined and what role CLR plays within it. Although a variety of 
interpretations exists the term ‘circular economy’ commonly refers to a system of 
production and consumption in which all material is either reused within production or 
serves as nutrients to the natural world (EMF 2013: 22). In contrast to the current linear 
system environmental externalities are minimised within a CE. 
 
Originally rooted in three schools of thought - ecological economics, general systems 
theory (GST), and industrial ecology (IE) - diverse perceptions of the CE have emerged. 
Whilst ecological economists lay emphasis on including ecosystem services, such as 
resource provision, absorption of emissions etc., through pricing into the economic 
system to internalise environmental externalities, theorists within GST argue for a holistic 
approach towards the economy based on ‘system thinking, complexity, organizational 
learning and human resource development’ (Ghisellini et al. 2016: 14). These 
presumptions are also the foundation for resilience thinking. In contrast, IE focuses solely 
on minimising environmental impacts within production by transitioning ‘from open to 
closed cycles of material and energy’ flows (ibid.). 
 
Although the CE concept is most often reduced to the recycling of materials in closed 
loops, reduction and reuse of products are also integral strategies of a CE. Whilst 
reduction refers to both minimising inputs into production as well as downscaling of 
consumption, reuse aims at feeding the same product into the consumption cycle (ibid.). 
Recycling, defined as the reprocessing of ‘materials (…) into products, materials or 
substances whether for the original or other purposes’, is the key strategy covered in this 
paper but can be described as far less sustainable than reuse and reduction strategies 
(Ghisellini et al. 2016: 16).  
 
Including these strategies in one way or the other, several more distinctive schools of 
thought on CE were developed over the years. Therefore, a wide range of diverging 
definitions can be found. These were merged into one holistic and frequently referred to 
definition by the Ellen MacArthur Foundation. These schools of thought include 
Regenerative Design, Performance Economy, Cradle to Cradle (C2C), Industrial 
Ecology, Biomimicry, Nature as Model, Nature as Measure, and Nature as Mentor (EMF 
2013: 26-27). Based on these the EMF defines the CE as 
 
 ‘an industrial economy that is restorative by intention; aims to rely on renewable energy; 
 minimises tracks, and eliminates the use of toxic chemicals; and  eradicates waste 
 through careful design’  
 (EMF 2013: 22).  
 
To achieve these goals the EMF refers the notion of designing production and 
consumption based on materials as circulating biological and technical nutrients (EMF 
2013: 22). This distinction was made by Braungart et al. (2007), developers of the C2C 
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concept, who highlight that a CE is based on eco-effectiveness instead of eco-efficiency. 
Whilst eco-efficiency aims at minimising environmental impacts of production, eco-
effectiveness aims at eliminating negative impacts by transforming production process to 
have a positive impact on the environment. Therefore, linear cradle-to-grave supply and 
consumption patterns need to be transformed into circular cradle-to-cradle systems based 
on the technical and the biological metabolism (Braungart et al. 2007: 1337-1343). 
Hence, materials can either be used within the environment as biological nutrients 
through composting or as technical nutrients within CLR. With regards to textile 
production this would mean that garments made of natural fibres should be 
biodegradable, whilst synthetic fibres, such as polyester, should be fed back into the 
technical cycle.  
 
The material flows of biological and technical nutrients within the CE are illustrated in 
figure 5, which shows that using CLR is only one option of keeping materials in use. The 
production of goods and services within a linear supply chain is at the centre of the 
illustration. Landfilling is at the end of a linear supply chain and needs to be minimised 
as the curved around it shows. The arrows on the right illustrate the circulation of 
materials in technical cycles. These range from maintenance of existing products, to 
refurbishment and lastly recycling. The longer an arrow the less sustainable the option 
presented. To the left of the graph, arrows of different length show the use of biological 
nutrients in either composting, as raw material or form of biogas.  
 

 
Figure 5: Biological and technical material flows in the Circular Economy (EMF 2013: 24) 
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Additionally, the EMF bases the CE concept on five principles. Firstly, product design 
should account for the biological or technical usability of components. Secondly, 
resilience should be built through diversifying production systems. Thirdly, production 
of goods should only be based on renewable energy. Fourthly, systems thinking should 
be included into the economy to account for the complexity and interdependence of social 
as well as environmental systems. Finally, the phrase ‘waste is food’ refers to the 
composting of biological nutrients and the ‘upcycling’ of technical nutrients (EMF 2013: 
22-23). Hence, transitioning production towards circularity is significantly based on 
product design, choice of materials and the design of production as well as the collection 
of post-consumer products.  
 
Transitioning an industry towards circularity takes place on several levels. Whilst 
incentives for circular design on the macro level can be made through taxing of waste 
production, sectoral transformation can be made through sharing of knowledge within 
industries. As noted above, businesses can be powerful drivers towards circularity by 
redesigning products and implementing collection schemes to ensure that products are 
reused. In contrast to the widely used method of open loop recycling (OLR), which refers 
to the process of breaking down a product to use the material in a different production 
process (Payne 2015: 106), closed loop recycling (CLR) can be defined through three 
guidelines: the recycling of pre- and post-consumer waste in the same supply chain, the 
use of biological and technical nutrients according to the C2C concept, and the reuse of 
already existing materials (Payne 2015: 111). The use of CLR within the textile supply 
chain as well as the implications for the system of textile production will be further 
characterised in chapter 4.2. Before chapter 4.1 will look into how textile and clothing 
production works in GPNs and which environmental impacts are caused by it.  
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4 Textile and Clothing Production 
4.1 Global Production Networks in Textile and Clothing 
Industries 
 
The global TCI is a large industry with approximately 60 to 75 million employees 
worldwide in 2014 and value of 1,781 trillion USD in 2010 (Clean Clothes Campaign 
2015: 1). The footwear industry alone has grown tremendously from annually producing 
2.5 billion pairs of shoes globally in 1950 to 20 billion pairs in 2010 (Staikos and 
Rahimifard 2007: 363). One could argue that increasing demand is caused by a growing 
world population, but data on the pairs of shoes bought per capita per year indicate that 
consumption is high in countries of the Global North. Whilst people in countries with 
large population growth buy relatively low numbers of footwear per person per year, 0.2 
pairs in India or 2.2 pairs in China, Americans buy 6.9 and Italians 6.8 pairs of shoes on 
average (Staikos and Rahimifard 2007: 364). Increased consumption is therefore partially 
responsible for large environmental impacts caused by the production of textiles, clothing 
and other apparel (Clean Clothes Campaign 2015: 1).The production of textiles and 
clothing is based on a complex supply chain, which is spread out around the globe, with 
large parts of the industry located in Asia (Dicken 2011: 304-305).  
 
The conventional linear production process starts with the growing of natural fibres, i.e. 
cotton, wool or hemp, or the production of synthetic fibres, i.e. polyester or nylon. In a 
next step yarn is spun, which is then woven into fabric. Then fabric serves as the basis 
for the apparel production (Dicken 2011: 303). The finished products are then being 
distributed and sold (Muthu 2017: 5). Along the supply chain waste and pollutants are 
emitted in one form or the other. This simplified textile supply chain is visualised in figure 
6. Whilst the black arrows indicate the forward moving material flow, the white arrows 
show the backflow of information. It thereby becomes apparent that product design as 
well as customer preferences play an important role as they are distributed in form of 
information along the supply chain. 

 
Figure 6: The Textile Supply Chain (own illustration based on Dicken 2011: 303) 
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Since the TCI is ‘buyer-driven’, meaning that retailers demand products from a variety 
of suppliers within decentralised production networks, the different steps within the 
supply chain have been outsourced to suppliers across the globe (Gereffi and Memedovic 
2003: 3). Due to the relatively low capital paired with high labour intensity the 
globalisation of the textile industry has mainly been driven by the urge to reduce labour 
costs to increase profits (Dicken 2011: 308). The competition for the lowest price has put 
immense strain on the Portuguese as well as other European textile industries over the 
past decades, as Dicken (2011) points out, since labour costs are lower in South East 
Asian countries due poorer social and work safety standards.  
 
Whilst labour costs may be cheaper in Asia, production within Europe has the advantage 
of ‘geographical proximity’ (Dicken 2011: 327). Hence, the relocalisation of production 
which is normally organised in GPNs can be an advantage for suppliers and retailers, as 
distributional distances are short. More importantly though, production within Europe 
was made more attractive through the introduction of trade quotas between the EU and 
several Southern and Eastern European countries in the 1980s and 1990s (ibid.).  
 
No matter where production takes place, the TCI has severe environmental as well as 
social impacts connected to each step of the value chain. Not only since the 2013 collapse 
of the Rana Plaza clothing factory in Dhaka, Bangladesh, which killed 1135 people and 
where many European and American brands were manufacturing, textile and clothing 
brands from around the world have been severely criticised for accepting inhumane 
working conditions. These included lacking work safety, child labour, and cases of 
modern slavery (The Guardian 2018). Despite the urgency of these social issues this paper 
will further focus on the environmental impacts of textile and clothing production as the 
labour laws in Portugal guarantee employee participation and work safety standards in 
contrast to other textile and clothing producing countries. However, the low number of 
union members in the TCI as well as European legislation has contributed to weakening 
the textile workers' power (Fair Wear Foundation 2016: 2-3). This is therefore an issue 
for further research to look into.  
 
Since several interviewees within the empirical part of this paper work within footwear 
industry, the following chapter will focus on environmental impacts of garment as well 
as footwear production.  
 
4.2 Environmental Impacts of Textile and Clothing 
Production 
 
As shown in chapter 3.4 GPNs can have significant environmental impacts. Being one of 
the world’s largest industries the TCI causes severe impacts within every step of its supply 
chain due to production methods as well as the industry's size. Whilst, for example, only 
40% of all clothing worldwide is made from cotton, its farming uses 10% of all chemicals 
and 25% of all insecticides used globally (Lee 2017: 18). Thus, shifting to organically 
grown cotton or reusing cotton fibres could reduce the overall amount of chemicals used. 
Not only fibre production has significant environmental impacts, which can be directly 
or indirectly linked to the breaching the nine planetary boundaries. The production of 
textiles and clothing results in a number of impacts. Table 4 shows twelve exemplary 
impacts related to their cause: 
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Table 4: Environmental impacts of textile production (own table based on Muthu 2017: 6-7) 

No. Impact Cause in Supply Chain Possibilities for Change 
1 Climate change/ carbon 

footprint 
High energy use in entire supply 

chain 
 

Transition to renewable 
energies 

2 Ecological footprint High overall demand of 
resources, use of non-degradable 

materials 
 

Recycling of materials and 
reduction of virgin materials 

3 Acidification Use of chemical dyes  
 

Substitution through bio-
based dyes 

 
4 Eutrophication Use of fertilizers in cotton 

growth 
 

Use of organic cotton or 
other natural fibres 

5 Human toxicity Use of pesticides, use of 
chemicals in dyeing and 

finishing 
 

Use of organic cotton or 
other natural fibres 

6 Ecotoxicity Release of nutrients, use of 
pesticides, use of chemicals in 

dyeing and finishing 
 

Use of organic cotton or 
other natural fibres 

7 Water depletion Water demand in cotton growth 
and production processes 

 

Recycling of cotton growth/ 
closed water recycling  

8 Energy demand Machinery in production 
 

Energy efficient machinery 

9 Depletion of abiotic and 
biotic resources 

Mono-cultural cotton farming, 
use of crude oil for synthetic 

fibres 
 

Use of alternative fibres such 
as flax or cellulose 

10 Photochemical smog Pollutant emissions in firms 
 

End of pipe filtration 

12 Land use impacts Mono-cultural cotton  
Farming 

 

Use of alternative fibres such 
as flax or cellulose 

 
Although these 12 impacts are only exemplary, they show which impacts could be 
minimised and lower the stress caused by the TCI on the planetary boundaries depicted 
in chapter 3.1. Whilst high energy use within the TCI causes high GHG emissions and 
thereby directly contributes to climate change, other impacts affect the Earth’s system 
more indirectly. Crop and livestock farming, for example, not only contribute to 
biodiversity loss through mono-cultural farming practices and pesticide use, but also 
break the nitrogen and phosphorus cycles. Moreover, the use of pesticides, chemical dyes 
and fertilisers contribute to water pollution as well the acidification of the world’s oceans 
as wastewater from textile and clothing factories is carried in rivers and streams.  
 
To account for these impacts it is common to do a life cycle analysis (LCA) in which 
indicators, such as the environmental or water footprint, are used to quantify the impact 
of a product throughout its lifespan (Peters et al. 2015: 182). Through LCA it has become 
possible to quantify the environmental impacts within each production phase as well as 
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the use and post-use phase. Aside the energy used within production, environmental 
impacts in the TCI start with the production of natural or synthetic fibres.  
 
Fibre Production 
Natural fibres, such as ‘cotton, organic cotton, wool, linen, bamboo, and hemp’ have 
diverse environmental effects (Lee 2017: 28). As stated above cotton farming is 
responsible for heavy use of pesticides and insecticides, which are toxic not only to 
human health but lead to biodiversity loss and contamination of freshwaters as well as 
oceans. Furthermore, this development has been boosted by the introduction of 
genetically modified organisms (GMOs) into cotton, which allow for higher yields but 
demand larger amounts of chemicals (Peters, Granberg, and Sweet 2015: 184). Since 
cotton is mainly grown in dry climates and needs large amounts of freshwater, it directly 
competes with other plants and food production for water and fertile land (Peters, 
Granberg, and Sweet 2015: 183). Mono-cultural farming of cotton thereby contributes to 
biodiversity loss and soil salination. Wool on the other hand for example contributes to 
climate change through GHG emissions from livestock farming (Lee 2017: 27). 
 
Whilst cotton production has been relatively stable over the past 20 years with around 20 
million metric tons per year, synthetic fibre production has been rising continuously to 
approximately 50 million metric tons in 2012. This development is problematic since 
synthetic fibres are based on oil, which is a non-renewable resource and has severe 
environmental impacts due to production techniques like fracking or offshore drilling 
(Peters, Granberg, and Sweet 2015: 184). The textile industry accounts for 80% of the 
world’s polyester, or polyethylene terephthalate (PET), production, which uses 70 million 
barrels of oil for the production of virgin polyester and thereby emits 706 million tons of 
GHG annually. Other synthetic fibres such as acrylic, spandex or polyvinyl chloride 
(PVC), also contribute to high GHG emissions. PVC, which is mainly used for rain 
and work wear, is toxic to human as well as animal health as dioxin and other 
chemicals released into the environment during the production process. However, 
over the past years several new fibres using natural components, such as cellulose, have 
emerged and could replace synthetic fibres in the future (Lee 2017: 25-27). 

 
Garment Production 
Processes within garment production consist of spinning, weaving, and wet treatments, 
such as dyeing and finishing, for example the stonewashing of denim. All these processes 
lead to problematic environmental impacts in one way or the other (Peters, Granberg, and 
Sweet 2015: 185). Especially large water consumption and chemical use impact human 
health and the environment, due to the toxicity of chemicals. Chlorine is for example used 
within conventional bleaching to kill bacteria and remove colour. As chlorine is harmful 
to the environment and human health, bleaching of sustainable textiles is often done using 
hydrogen peroxide which is less toxic.  
 
Similar to bleaching, dyeing and finishing processes are based on various toxic chemicals. 
In the existing 3600 different dyeing processes over 8000 chemicals are used today (Lee 
2017: 31). Likewise conventional footwear and accessories production is highly 
problematic as leather is often tanned using chromium, a highly toxic and possibly 
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carcinogenic chemical (Staikos and Rahimifard 2007: 364). Due to the water intense 
tanning and dyeing processes these chemicals end up in wastewater, which is usually not 
treated and filtered particularly in factories in South East Asia. Wastewater takes toxic 
chemicals, such as heavy metals, into the surrounding watersheds (Lee 2017: 32). To face 
this problem or being obliged to do so factories have introduced closed water circulation 
systems in which water is treated and then reused. 
 
Chemical use not only impacts employees and the environment at the production site but 
can be harmful to those who wear garments or shoes. New waterproofing techniques for 
garments, such as durable water repellents (DWR), use fluoropolymers, which are toxic 
to animal and human health (Peters et al. 2015: 186). Sustainable textile production 
should therefore seek to phase out or at least minimise the use of chemicals within the 
fibre and garment production process. As highlighted in chapter 3.5 substituting toxic 
with non-toxic substances is one core element of the circular economy. The phasing out 
of toxic chemicals as a transformative practice in the TCI will be discussed in the 
following chapter.  
 
Use  
Whilst most consumers might refer to the production of textiles and clothing as 
problematic due to social and environmental impacts, looking at their use is equally as 
important. Without today’s high demand for clothing the social and environmental strain 
caused would be far less. Particularly increased consumption of clothing due to the so 
called ‘fast fashion’ trends, which describes the more frequent turnover of low quality 
clothing, has led to an increase of production. To reverse this trend the ‘slow fashion’ 
movement has focussed on sustainable clothing by increasing the life-span and producing 
durable and repairable garments (Lee 2017: 46-47).  
 
Moreover, the actual use of our clothing has a significant impact compared to the mere 
consumption of products. Over the last decade the use phase of each item has been 
shortened dramatically due to a higher turnover of new clothing. The times a piece of 
clothing was used within its lifecycle has decreased by 36% globally between 2002 and 
2017. Hence, 60% of Germans and Chinese confirm that they own more clothing than 
they actually need (EMF 2017: 36). A survey by Greenpeace Germany (2015) found that 
the average German has 95 pieces of clothing, but never wear 19% of those. Whilst 55% 
of respondents stated that they never resold their unused clothing, 49% disposed 
unwanted or not fitting items in the past six months (Greenpeace Germany 2015: 4). 
Hence, large numbers of clothing were disposed, but could have been reused. 
 
Furthermore, private households contribute to high GHG emissions as well as water 
contamination through washing and laundering of clothing. Particularly the emission of 
micro plastics through the shedding of textile micro-fibres has become a global problem.  
A recent has found that households emit 77% of all microfibers. Whilst 29% are caused 
by the abrasion of car tyres, 48% are caused by household activities (Boucher and Friot 
2017: 23). These include washing or laundering garments made of synthetic fibres such 
as fleece. Microfibres eventually find their way to the world’s oceans as they cannot be 
filtered out by conventional sewage plants and cause harm to marine wildlife (Browne et 
al. 2011: 9177). Thus, changing consumption and use patterns as well as significantly 
reducing micro-fibre shedding are challenges for transforming the TCI. 
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Transitioning the TCI to circularity will also have effects on the use phase of textiles 
especially when considering repair, reuse and the active role of consumers in recycling 
their outworn textiles.  
 
Post-use  
With rising consumption clothing textile waste has been increasing significantly. Whilst 
85% of textiles, including shoes, clothing and accessories, are discarded in landfills 
globally, only 15% are recycled. Considering that 90% of the landfilled textiles could be 
recycled and 45% could enter the market for second-hand clothing, landfilling is an 
immense waste of resources (Lee 2017: 48). Concerning the footwear sector most 
products are landfilled as recycling in one way or the other is difficult (Staikos and 
Rahimifard 2007: 364). The fast-fashion trend has furthermore reduced quality of 
garments, which led to difficulties to reuse or recycle them due to poor fibre quality 
(Peters et al. 2015: 188). These and other difficulties of transforming the TCI towards 
circularity will be laid out below.  
 
4.3 Closing the Loop within the Textile and Clothing Industry 
 
So far, sustainability efforts within the TCI has been dominated by the notion of eco-
efficiency. Hence, reducing environmental impacts within textile and clothing production 
depends on minimising material, energy, water, and chemical use relative to the number 
of garments produced (Tobler-Rohr 2011: 22). However, reducing negative impacts does 
not make industrial production leave a positive footprint as Braungart et al. (2007: 1340) 
note. Following the notion of efficiency, the implementation of conventional material 
recycling aimed at reducing the environmental footprint but has ultimately led to 
‘downcycling’ hence reducing material quality (ibid.).  
 
Merely following the efficiency strategy and staying on this trajectory will not lead to 
minimising emissions sufficiently and reaching sustainability, as defined by the doughnut 
model in chapter 3.2 of this paper (UNFCCC 2015: arcticle 2.1 a). Hence sustainability 
must either be reached through sufficiency and/ or consistency, which builds on the 
concept of eco-effectiveness. As eco-effectiveness is based on circular material flows 
(Braungart et al. 2007: 1342), transitioning the TCI towards sustainability implies 
changing the system of production towards circularity.  
 
Whilst no clear definition for a circular textile industry exists, sustainability consultant 
Anna Brismar (2017) framed the concept of Circular Fashion as 
 

(…) clothes, shoes or accessories that are designed, sourced, produced and provided with the 
intention to be used and circulate responsibly and effectively in society for as long as possible in 
their most valuable form, and hereafter return safely to the biosphere when no longer of human 
use. 
(Brismar 2017) 

 
Since this definition is based on the circular economy definition given by the EMF, which 
was stated in chapter 3.5, it also includes the notion of biological and technical cycles. 
These lay the conceptual basis for biodegradable and recyclable textiles and clothing. 
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Whilst differences between a circular and a linear textile industry seem clear, which 
benefits arise by transitioning the TCI towards circularity.  
 
Benefits through Circularity in the TCI 
According to the EMF, which has published an extensive report on visions for a circular 
textile industry, transitioning towards circularity could hold several benefits for 
businesses, the environment, and society (EMF 2017: 46-47). Considering current 
economic reasoning as well as producer dependency on world market prices for cotton 
and synthetic fibres, the use of recycled materials would not only lower the sourcing cost 
for virgin materials. It would moreover ‘reduce the businesses’ exposure to volatile raw 
material prices and thereby increase their resilience’ (EMF 2017: 46). Thus, the EMF 
directly refers to the possibility that an implementation of CLR could be beneficial to 
entrepreneurial resilience. Whether producers in Northern Portugal’s TCI perceive the 
potential of CLR similarly will be determined in chapter six of this paper. Moreover, a 
circular textile industry would provide new business opportunities and force businesses 
to be innovative. The EMF also points out that a circular textile industry could generate 
new economic growth whilst minimising environmental impact. Yet this claim needs to 
be seen critically considering the incompatibility of sustaining economic growth whilst 
reducing emissions, as outlined in chapter 3.2.  
 
Secondly, transforming the TCI to leave the path of extractive and destructive linear 
production would be beneficial to the environment, as GHG emissions were lowered 
since recycling is less energy intensive than production of virgin materials according to 
the EMF. More so, it would reduce the strain on the planet’s sources and sinks, as 
pesticide as well as fertiliser use could be minimised, soil could regenerate, and less 
synthetic fibres would be needed. Hence, reducing mono-cultural cotton cultivation 
would be beneficial for biodiversity and free up arable land for sustainable agriculture. 
Reducing synthetic fibres would be one way to reduce marine plastic pollution as 
microfiber shedding is mainly caused by the textile industry. The most direct impact 
would be gained through phasing out toxic chemicals in dyes, finishes and waterproofing 
with eco-friendly materials would not only reduce water and ecosystem pollution, but 
reduce the dangers to human health caused by textiles and textile production (EMF 2017: 
46-47).  
 
Thirdly, a circular TCI could be beneficial to individuals and society as such. On one 
hand, consumers could benefit through increased number of choices as well as improved 
garment quality and durability, which in turn will reduced obsolescence of clothing. On 
the other hand, societal benefits include reduced pollution as well as improved working 
conditions and re-localisation of industries. Since, value within a CE is circulated 
amongst businesses within a local economy rather than extracted elsewhere, SMEs could 
benefit of this development (Brismar 2018, EMF 2017: 46). Whether these developments 
will occur or not, cannot be determined at this stage. Hence, benefits from transitioning 
the textile industry can only be envisioned. 
 
Like any other system transition within the textile industry is dependent on an interplay 
of several factors and actors. With regards to the MLP on transitions by Geels and Shot 
(2007), it becomes clear that systemic transformation is driven by change on different 
levels. Therefore, transitioning the textile industry towards circularity can only be 
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achieved step by step, the EMF identified four fields of action in which changes can be 
implemented. These are shown in table 5:  
 
Table 5: Fields of action towards a circular TCI (own table based on EMF 2017: 22) 

# Field of Action Implications 
1 Phase out substances of concern and 

microfibre release 
 

- Eliminate substances of concern 
- Reduce release of microfibres 

2 Increase clothing utilisation - Transform clothing design  
- Increase durability 
- Scale-up clothing rental 
- Increase usage through policy advancements 

 
3 Radically improve recycling - Coordinate clothing design with recycling 

processes, increase recyclability 
- Improve recycling practices to increase 

quality of recycling materials 
- Upscale demand for recycling products  
- Build large scale network for clothing 

collection 
4 Make effective use  

of resources and  
move to renewable inputs 
 

- Shift use of virgin materials to renewables  
- Change energy inputs to renewables 
-  Minimise use of freshwater 

 
Whilst reducing microfibre shedding mainly lowers a product’s environmental impact in 
the use phase, increasing clothing utilisation through rental services and improving 
recycling impact the whole supply chain. As field of action number three highlights, 
significant changes need to be made in the design process to enable better recycling in 
general and increase durability. The way these fields of action can be put into practice 
using a variety of strategies will be described in the following. 
 
Strategies for Circularity 
Transitioning efforts within these fields of action can follow different strategies ranging 
from the selling of a service rather than a product to extending a garments lifetime through 
repair, or the recycling of materials in closed loops. These strategies also very in their 
degree of environmental impact. Whilst reusing and repairing a product to extend its 
lifetime has little or no impact, recycling leads to further emissions and can therefore be 
described as a less sustainable option. Furthermore, the various strategies can be 
categorised according to five different business models according to Pal (2017: 114): ‘(i) 
circular supplies, (ii) resource recovery, (iii) product life extension, (iv) sharing 
platforms, (v) product as service’.  
 
Whilst circular business models in the textile industry are most often associated with CLR 
of fibres, they also include the recirculation of existing products through ‘repairing, 
upgrading, remanufacturing, or remarketing of products’ (Pal 2017: 115). A first step to 
extending the lifetime of a garment would be through redistribution to new users. As 26% 
of clothing is thrown out due to changes in customer taste and 42% for being the wrong 
size, ‘short-term clothing rental’ is a strategy to circulate intact items of clothing among 
wearers and can be seen as part of the sharing economy. Especially for occasion specific 
clothing, such as suits, tuxedos or wedding dresses, or age dependent clothing, such as 
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baby clothes, short term rental can significantly prolong a garment’s use. Subscription 
based short term clothing rental is already practiced in countries like China, Denmark, 
Germany, Sweden, and the United States (EMF 2017: 78-80).  
 
Reselling of garments poses another option of circulating existing garments to extend 
their lifespan. Whilst local reselling through second-hand shops or thrift stores has been 
practiced for decades in most Western countries, global trading of second hand clothes 
has increased in recent years and is being criticised for undermining local economies of 
countries in the Global South (Brooks 2013: 11-14). However, more and more brands, 
such as American outdoor clothing company Patagonia or Swedish fashion brand Filippa 
K, buy back their clothes from customers and resell them through their own shops in 
specific countries (Filippa K Second Hand 2018; Patagonia Inc. 2018). Simultaneously, 
Patagonia focussed on encouraging consumers to buy less, but in better quality, and repair 
clothing rather than discard (Pal 2017: 126). Product quality and durability are 
prerequisites for resale and repair as consumers need to recognise the higher value of 
garments, if they are more expensive due to higher material and production costs (EMF 
2017: 83-84). Various repair strategies are being followed. Some companies offer free 
repairs for their products, whilst others also encourage customers to repair clothing 
themselves and therefore provide them with online tutorials, i.e. through the platform 
iFixit (Pal 2017: 126). How well a product can be repaired depends not only quality of 
materials used, but also on the product design.  
 
Design also determines the recyclability of a product as well as the use of toxic or 
polluting substances in its manufacturing process. Depending on which loop a product 
should be integrated into, design can either focus on simplifying a product for reuse or 
repair, making ‘disassembly and assembly’ easier, making timeless design, or increasing 
durability of a product (Pal 2017: 117). Increasing durability is often achieved through 
the blending of fibres, especially of natural with synthetic fibres, for example cotton with 
polyester. This is problematic since currently no way of sorting blended garments exists 
and mechanical recycling is difficult due to the polyester’s strength (Peters et al. 2015: 
189). To overcome these challenges product design needs to be coordinated with 
recycling and production processes. These must transparent to make improvements 
within design visible (EMF 2017: 93).  
 
Reuse and recycling also play a major role in transitioning the footwear industry, but are 
discussed to be controversial (Staikos and Rahimifard 2007: 364-365). Since most shoes 
end up in landfills, approaches to minimise waste in the footwear industry are manifold 
as figure 7 shows. Waste can either be minimised through design or material 
improvements, or through changing how footwear is treated after use. For this paper the 
reuse and recycling strand are most significant. Recycling includes destructive, hence 
grinding or shredding of shoes, and non-destructive, hence disassembling footwear into 
its components. Both reuse and recycling are forms of CLR and will be described in more 
detail in the following section. Moreover, design can also influence reusability as well as 
recyclability of footwear as will be shown.  
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Figure 7: Waste management approaches in the footwear sector 

 
Aside of changing the design of shoes to make products ready for circularity, several end-
of life approaches can be followed. Whilst the least sustainable lead to landfilling or 
downcycling, reference is made to reusing or recycling footwear within in closed loop 
system as indicated by the thick black frame in figure 7. 
 
Open- and Closed Loop Recycling 
Apart of reusing materials CLR also includes the actual recycling of garments through 
breaking down and feeding materials back into the supply chain. This circulation can be 
done with both pre-consumer or post-consumer waste. Whilst OLR merely prolongs the 
life span of a material CLR implies keeping materials in the same production loop over 
and over again (Payne 2015: 105-111). Yet, both recycling approaches could be based on 
mechanical or chemical recycling, which describes the breaking apart and rebuilding of 
garments on the molecule, polymer or fibre scale (Peters et al. 2015: 189).  
 
Whilst about 12% of all clothing produced annually is currently recycled, or more 
precisely down cycled, less than 1% is used within CLR. This includes both pre-use and 
post-use garments (EMF 2017: 37). However, ‘materials must be equally good, better, or 
cheaper’ to make closed loop recycling lucrative (Peters et al. 2015: 188). Mechanic 
recycling through shredding, the only large-scale textile recycling method at the moment, 
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reduces fibre quality the challenge in the transition towards a circular textile industry lies 
in the successful implementation of CLR at large scale. To increase the number of textiles 
recycled within a closed loop system it is important to see the industry as one part of a 
successful cycle. Based on the C2C approach a closed loop textile recycling and 
production system could be established similar to the model shown in figure 8. To follow 
the material flows within CLR it is useful to start at the cradle fibre shown on the left of 
the cycle.  
 
The cycle depicted includes every step of the production process as well as the use and 
the end-of-life phase. Transforming the TCI from a linear supply chain-oriented industry 
towards circularity therefore includes giving equal weight to processes such as collection 
and sorting of clothing, which are not part of the traditional industry. Moreover, figure 8 
shows that establishing successful CLR within textile production not only demands 
changes within the industry, but also needs consumers to return their used clothing to 
manufacturers or collection points. Once clothing is returned to the manufacturer several 
ways of recycling exist. 
 

 
Figure 8: Closed Loop Textile Recycling (own illustration based on Payne 2015: 113) 

 
Aside of reusing existing garments, as described above, textiles can be recycled within 
the biological or the technical cycle. Textile materials can hence be recycled in different 
forms: 
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• Fabric recycling 
• Yarn recycling 
• Fibre recycling 
• Polymer recycling  
• Chemical monomer recycling 

(EMF 2017: 96) 
 

Fabric, yarn and fibre recycling are forms of mechanical recycling, which make use of 
existing material taken from garments. Whilst fabric recycling mainly uses offcuts and 
leftover material from the production process, yarn recycling and fibre recycling can also 
be based on post-consumer waste and include the breaking down of garments through 
shredding or unravelling. 
 
Polymer and monomer recycling are in contrast forms of chemical recycling, which 
describes the breaking down of ‘polymer-based fibres such as PET or nylon’ and the 
subsequent ‘repolymerisation’ into fibres (Payne 2015: 114). These can then be spun into 
yarn and woven into fabric. Whilst chemical recycling through repolymerisation often 
leads to minimised fibre quality, several advancements have been made to improve fibre 
strength rather than degrade it. Chemical recycling is however not only energy intensive 
as high temperatures are needed, but also dependent on using toxic chemicals (EMF 2017: 
119). Clothing made from recycled polyester may therefore not be as sustainable as the 
attribute ‘recycled’ suggests. Moreover, successful CLR of synthetic fibres does imply 
keeping these fibres within textile production, which means the problem of micro-fibre 
pollution will not be solved. To phase out micro-fibre shedding materials, a shift to natural 
fibres could be undertaken. Whilst mechanical recycling of natural fibres has been done 
for centuries (EMF 2017: 98), the chemical recycling of natural fibres, namely cotton and 
viscose, has only been accomplished recently amongst others by researchers at the Royal 
Institute of Technology in Stockholm (Re:newcell AB 2018). The chemical recycling of 
natural fibres is currently in a testing phase and it will most probably take years to be 
implemented the technology at large scale. 
 
A more readily available alternative and a way to avoid chemicals whatsoever would be 
to make clothing biodegradable, meaning the garment would enter the biological cycle as 
nutrients through composting and thereby contribute to enhancing soil quality. To make 
textiles biodegradable natural fibres cannot be blended with synthetic fibres since these 
are not compostable (Payne 2015: 114). To illustrate the difficulties of implementing 
biodegradability a T-shirt serves as a good example. Even if made from 100% organic 
cotton and dyed without any chemical dyes, a T-shirt would not be compostable as it’s 
seams are sown with a polyester thread to provide strength. Similarly, wool products are 
often blended with acrylic to enhance garment strength and reduce cost (EMF 2017: 94). 
Closing the biological loop therefore depends on the introduction of new biodegradable 
materials, such as Lyocell which is made from wood and other cellulose fibres (EMF 
2017: 120). Moreover, only a fraction of clothing produced today is entirely made from 
biodegradable components and implementing biodegradability into the design process 
becomes more difficult with more complex products, such as shoes for example (EMF 
2017: 94). 
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Challenges for implementing CLR  
Using recycled materials in form of fabric, yarn, fibre, polymer or monomer comes with 
several challenges regarding collection of garments, sorting, or distribution, and therefore 
demands efforts by various stakeholders in the production, distribution, sales and 
consumption. Availability of recycled material is one major challenge for the production 
process, since only the minority of garments is recycled. Secondly, blending of materials 
makes it nearly impossible to successfully sort garments into homogenous materials, as 
has been described above. This problem can be overcome within OLR by using pre-
consumer waste that is already sorted by colour and material (Payne 2015: 117-118). For 
a successful circular textile industry, the implementation of CLR using post-consumer 
textile waste is needed. Implementing CLR of post-consumer waste comes with several 
logistical challenges as clothing has to be collected, sorted, mechanically or chemically 
recycled and then fed back into the supply chain. Establishing CLR on a large scale 
therefore not only depends on building a network to collect garments and increased 
demands for recycled products, which could be achieved through incentives or laws. 
Transparency throughout the textile supply chain is necessary to ensure that the quality 
of recycled materials matches the manufacturers demands (EMF 2017: 100-103). It is 
however difficult to achieve as the conventional production of textiles and clothing often 
include outsourcing to sub-contractors in order to minimise costs (Dicken 2011: 302). 
 
This chapter has shown that transitioning towards a circular textile industry holds many 
benefits for producers as well as the environment and can be based on several strategies. 
It is however to be seen whether consumers would benefit of the implementation of CLR 
since the concept implies that consumers would need to become more actively involved 
by returning their used garments. Yet a successful transformation also depends on 
advancements concerning the recycling of material, collection and sorting systems as well 
as the collaboration of stakeholders within the TCI as well as society. If transitioning 
textile and clothing production towards circularity can serve as a new trajectory towards 
sustainability, what potential could it hold the regional level in Northern Portugal?  
 
Since Portugal, like many southern European countries, has been severely affected by the 
2008 financial crises and has always been a traditional producer for clothing and textiles, 
change towards more sustainable production practices appear to be a logical way to 
prepare the country’s economy for challenges of the 21st century.   
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5 Northern Portugal’s Textile and Clothing Industry  
 
Textile and clothing production has always had a strong influence on Portugal’s economy 
and accounts for 9% of total exports (Textile Today 2016). Of all textiles and clothing 
produced in Portugal today 80 % are exported (Fair Wear Foundation 2016: 1). However, 
the industry has undergone severe crises and restructuration phases in the past decades. 
Whilst exports of textiles, clothing and footwear have declined between 1982 and 2006 
from 30% to 12%, they have been on the rise recently from €3,84 million in 2010 to €4,62 
million in 2014 (Amador and Opromolla 2009: 149; Textile Today 2016). For an industry 
that is mainly driven by exports, such decline can be described as a systemic shock. It is 
argued that this shock was caused by a shift from textile production to clothing production 
in Portugal, as most textile mills were outsourced to Asia in the 1980s and 1990s (Amador 
and Opromolla 2009: 148). Based on traditional know-how, innovative products, and low 
labour as well as energy costs, the Portuguese TCI adjusted to these developments by 
specialising on high-quality clothing and footwear whilst driving up clothing exports to 
Spain, France, Great Britain, Germany and the United States in particular (Textile Today 
2016). This ability to adapt and bounce back can be described as a form of resilience as 
the industry managed use the crisis caused by cheaper competitors to evolve, find a niche 
and then expand its operations on the European market.  
 
The decline of exports had exceptional impact on the region of Northern Portugal 
(classified according to NUTS II), or Região Norte in Portuguese, as the majority of 
textile and clothing businesses are located here. Being an industrial centre of Portugal the 
region also accounts for 35% of the country’s total population (European Commission 
2016). Together with the neighbouring region of Beira Interior, which is a major supplier 
of wool, Northern Portugal accounts for 85% of Portugal’s total textile and clothing 
production (Maia et al. 2013: 184). Whilst Northern Portugal is highly depended on the 
TCI, other manufacturing industries, such as for automotive parts, pharmaceuticals, or 
communication equipment are contributing to a diversified regional economy (European 
Commission 2016). As implied by its name the region stretches over the northern part of 
Portugal and is one of five regions on the Portuguese mainland, as can be seen in figure 
9. 
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Figure 9: Regions of Portugal (D-Maps 2018) 

In Northern Portugal footwear manufacturing is one of the region's industrial 
specialisations as it accounts for 90% of all footwear production in Portugal (Vale and 
Caldeira 2008: 69). In the footwear sector alone approximately 40 000 people are 
employed in around 1300 companies (Vale and Caldeira 2007: 537). Moreover, the TCI 
as a whole employs 22% of Portugal’s workforce in around 5100 companies (Maia et al. 
2013: 184). Large numbers of employees and a long tradition in manufacturing represent 
a large knowledge base, which can be a crucial factor concerning the innovative capacity 
within the region, but also bring a high risk for the region in terms of unemployment in 
times of crisis. Hence, due to the competitiveness of the fashion industry many firms in 
the region try to protect their innovations and new products through patenting as well as 
keeping developments secret (Vale and Caldeira 2007: 66). As described in the methods 
section this was a limiting factor when enquiring for interviews. 
 
Furthermore, geographical proximity is a competitive advantage for Northern Portugal’s 
TCI within the European market. For one, relative closeness between businesses within 
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one production network can contribute to keeping supply chains short. At the same time 
high density of businesses in one field drives innovation through competition as Vale and 
Caldeira (2007) point out. Secondly, they argue that geographical proximity increases the 
innovative capacity of the industry as it facilitates the interchange of knowledge in formal 
or informal TCI networks. Hence, textile and clothing specific knowledge is shared within 
clusters based on the collaboration between companies and ‘local and regional 
institutions, such as universities, laboratories, technological-transfer institutions, 
entrepreneurial associations (…)’ etc. (ibid.: 533). Since innovation plays a major role 
concerning the adaptive capacity of an enterprise or a region, the empirical part will show 
whether the stakeholders also perceive CLR to affect the knowledge cluster and drive 
innovation in the region of Northern Portugal.  
 
This chapter has shown that the region of Northern Portugal and its inhabitants are highly 
dependent on a functioning TCI in terms of employment as well as regional development. 
However, the industry is mainly export oriented, making it vulnerable for recession if 
demands for textiles, clothing or footwear drop, or if competitors elsewhere offer similar 
quality products for cheaper prices. Thus, it is important for the Portuguese TCI to stay 
innovative and be adaptable to change. Decreasing supply as well as demand 
dependencies whilst increasing sustainability could pose a way to make the industry ready 
for future developments in the light of climate change, resource scarcity, and shocks 
within the economic system. To investigate how stakeholders of the Northern Portuguese 
TCI perceive the potential of CLR for regional and entrepreneurial resilience in the light 
of these challenges the following chapter will synthesise the theoretical as well as 
conceptual findings of chapter three and four to build an analytical framework.  
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6 Intermediate Summary: Linking Theory  
 
The previous subchapters have shown that the TCI is not only a billion-dollar business 
but significantly contributes to environmental degradation, water and soil pollution as 
well as climate change. At the same time, the TCI relies on several natural resources and 
natural systems. Therefore, systemic change within the TCI is urgently needed. This 
chapter will merge the theories and concepts depicted in chapter 3 with the insights gained 
on how circular business practices can increase sustainability in the TCI. In chapter 6, 
categories will be deducted based on the insights gained here to analyse interview data 
and cognitive maps. 
 
Northern Portugal’s TCI is facing various challenges in order to prevail in the 21st 
century. Some of these challenges however need action on the global and local level, such 
as the growing and sourcing of organic cotton on the global scale or the minimisation of 
chemical use in the dyeing of leather. With regards to the planetary boundaries concept 
drastic reductions of overall consumption and production on a global scale would be the 
most consequent way of transitioning towards sustainability. This however poses a threat 
to manufacturing companies since current businesses practices are based on the selling of 
products rather than services. The TCI is only one field of societal change but could 
contribute to this transition through overall minimisation of emissions, material as well 
as chemical use. This however seems elusive considering that global apparel exports have 
risen by 138% between 1990 and 2004 and are expected to grow even further 
(Fibre2Fashion 2018). Hence, transitioning the TCI towards sustainability seems more 
feasible using measures based on the consistency strategy, as increasing resource 
efficiency has not led to significantly minimising environmental impacts. Toxic 
chemicals are still being used within growing of crops, dyeing as well as finishing and 
overconsumption swallows all efficiency gains. Whilst a transformation of the TCI alone 
will not be sufficient for a societal transition towards sustainability, it is in the industry's 
interest to treat natural systems with care as it depends on these. 
 
As Raworth (2017) points out, the economy and with it the TCI need to be distributive 
regarding human social needs whilst being regenerative for the Earth's system in order to 
reach sustainability. Social distribution could be achieved within the TCI by reaching 
adequate income, access to water and sanitation, adequate health care, gender equality, 
social equality, and reducing health risks at the workplace (Roos et al. 2016: 693, 
Supplementary Material Table S2). To be regenerative however, the TCI needs to shift 
from the notion of minimising environmental product impacts to absorbing emissions 
within products since the Earth’s carbon and pollutant sinks will likely be depleted by 
2050 (Sandin et al. 2015: 1688). As described above, transitioning the TCI towards 
circularity serves as a viable option to achieve sustainability. To illustrate how CLR 
within Northern Portugal’s TCI could be embedded into Raworth's doughnut model, 
figure 10 is developed. Whilst the outer ring shows the planetary boundaries and the inner 
ring the social foundation, a regional TCI based on CLR within the safe and just operating 
space is interconnected with other sub-systems of human life, such as the institutional 
order or other regional, national and international actors. 
 



Restitching the Common Thread: The Potential of CLR for Entrepreneurial and Regional 
Resilience 

 47 

 
Figure 10: CLR based TCI in the safe and just operating space for humanity (own illustration) 

 
However, as Sandin et al. (2015: 1696) point out when looking at the Swedish fashion 
industry neither technical improvements in production nor consumption reduction alone 
will lead to sufficiently minimise the TCI’s environmental impacts. Regarding the 
Northern Portuguese TCI this implies that systematic changes, such as the 
implementation of CLR, are only one part of the solution as consumption and production 
will need to be lowered overall. These efforts will furthermore need participation from 
suppliers, producers, distributors, retailers, as well as consumers.  
 
Moreover, environmental impacts caused by the TCI as well as other industries in a region 
affect the stability of social-ecological systems, globally and locally. Hence the 
production of textiles, clothing and other goods will be affected through resource 
depletion, water shortages, energy scarcity or sudden commodity price increases due to 
shortages. Since most economic activity within the region of Northern Portugal is 
connected to the TCI, it is in the region’s as well as the industry’s interest to become 
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resilient in order to not only withstand but adapt to changing circumstances. Due to the 
textile supply chain’s complexity and the dependence on geographically spread out 
suppliers, becoming resilient depends on a variety of factors. Implementing CLR within 
the textile and clothing production could influence the region’s resilience through 
increasing redundancy in the supply chain, increasing the innovative capacity, decreasing 
dependence on material imports, and building of strong regional ties among producers, 
suppliers, distributors and customers. Based on the four dimensions of regional resilience 
Figure 11 illustrates how CLR can be embedded in the region of Northern Portugal. 
 

 
Figure 11: CLR based TCI in relation to Regional Resilience in Northern Portugal (own illustration) 

 
Thirdly, entrepreneurs within the region may benefit of the implementation of CLR as 
changing the supply chain in cooperation with other businesses makes it more probable 
for innovation to take place. Stronger inclusion of individual business into the knowledge 
cluster of textile and clothing production in the region of Northern Portugal can lead to 
knowledge transfers among companies. Moreover, knowledge transfers between different 
industries become more probable as technologies as well as practices could become more 
interlinked than before. How stakeholders perceive the effects of CLR on regional as well 
as entrepreneurial resilience will be shown in the following empirical part of this paper. 
  



Restitching the Common Thread: The Potential of CLR for Entrepreneurial and Regional 
Resilience 

 49 

7 Qualitative Assessment  
 
This paper uses two empirical methods, semi-structured interviews and cognitive 
mapping. The findings will be presented in two sub-chapters. The data generated in the 
interviews was categorised according to the deductive code system presented in chapter 
2.2.4 and is shown in appendix III. Moreover, the cognitive mapping exercises led to five 
cognitive maps, shown in appendix IV, which were combined into a stakeholder map and 
will be discussed in chapter 7.2. 
 
7.1 Stakeholder Perception of CLR Potential  

 
Based on the deductive code system presented in chapter 2.2.4 and shown in appendix 
III, the interview transcripts were structured and examined. Surprisingly some codes, 
which were strongly connected to the TCI, were not referred to as often as expected, 
whilst others were commented on frequently. Most of the interviewees' answers referred 
to the codes barriers, creation and sharing of knowledge, technical metabolism, 
collection, virgin material reduction, business to business connections, and network. A 
clustering of answers in the category 'CLR/ circularity' was expected as most interviewees 
were directly linked to specific production processes rather than the industry as a whole. 
The least used codes were social sustainability, efficiency, consistency, sufficiency, 
repairability, phase out chemicals and reduce microfiber shedding, adaptive capacity 
region, regional vulnerability, and adaptive capacity entrepreneur. Therefore, the 
category '1 Sustainability' was not referred to extensively, even though interviewees 
mentioned the planetary boundaries and the need to change current economic practices.  
 
Moreover, the category '7 Other' was filled with the inductively derived codes 'Change of 
Habits', 'Incentives for CLR', and 'Product Development'. These will be referred to in 
more detail after the results within the categories one to six are presented.  
 
Sustainability 
Whilst several interviewees were highly concerned about resource shortages due to 
environmental destruction and degradation, the interviewees from Sweden referred 
directly to the planetary boundaries and the implications these have on their enterprise. 
Surprisingly, the sustainability concept as well as its strategies were not mentioned except 
by one interviewee who posed the question whether consumers always need to buy 
everything and thereby made an indirect reference to the sufficiency strategy (Michelsen 
et al. 2016: 25).  
 
Moreover, none of the interviewees made any reference to the concept of social 
sustainability. This could be due to the questions posed in the direction of the supply 
chain and CLR. In contrast, several remarks were made about the environmental footprint 
of clothing and textiles, which has led to changes in the product development and use of 
materials. Whilst one interviewee stated that lowering a product's environmental footprint 
has the potential to distinct oneself from other brands, another highlighted that her brand 
had stopped using cotton, 'because it does not bring any advantages over other materials 
and it is one of the fibres that has the most impact' (Interview 4a).  
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Current Production System 
In contrast to the sustainability category, more references were made to the current forms 
of production. Several interviewees expressed their concern that the Northern Portuguese 
TCI was still largely based on linear supply chains that do not use any form of recycling. 
One interviewee noted that 'the shoe industry in Portugal is not oriented to recycling nor 
to circular production' (Interviewee 1). These concerns were mainly connected to the 
dependency of producers on suppliers and the global market:  
 
 'The natural raw materials, synthetic or artificial raw materials most of them are 
 coming from outside of Europe. So, we are very dependent on the supply. One day if 
 the suppliers say: No more supply! We in Europe are done. It is a big problem!' 
 (Interviewee 7) 
 
Moreover, some interviewees see a dependency on virgin material imports as a cause for 
this supplier dependency. This dependency is intensified if virgin materials as well as 
suppliers are chosen by the customer. Hence, supplier dependencies can be overcome 
through implementing CLR as virgin material imports could be reduced as the 
interviewees point out.  
 
CLR/ Circularity 
Far more references were made to the implementation of CLR and circular practices in 
the TCI than to any other category. Several interviewees noted that design and material 
development needed to change drastically since it was a prerequisite to successfully 
implement CLR within the Northern Portuguese TCI. The design and product 
development process furthermore needed to start with the end-of-life phase of a garment. 
Thus, circular design was not cost, but rather time intensive as one interviewee pointed 
out. 
 
Secondly, the interviewees specified a range of barriers to the implementation of CLR in 
the Northern Portuguese TCI, which concern different levels of action. One interviewee 
highlighted that changing European legislation, which currently limits the handling of 
industrial waste such as off-cuts to licensed firms, hinders the closing of material loops 
as companies could not simply use their production waste unless they declared it as 'sub-
products'. Consumer acceptance of circular products appears to be a second barrier since 
the price for circular biodegradable products is approximately '30-40% higher' than for 
conventional products (Interviewee 5). Price also plays a major role in the production 
process since one challenge is to make circular products 'cost effective' (Interviewee 1) 
and source the right materials. Moreover, motivating customers as well as retailers to 
return or accept and sort post-use garments was seen as important by one interviewee. 
Mixed material garments also pose a challenge both for recycling as well as sorting of 
post-use garments, as several interviewees pointed out.  
 
Thirdly, the creation knowledge and its transfer between companies as well as industrial 
sectors was referred to. Whilst knowledge on certain circular practices and materials 
exists, it is often not put into practice due to little demand caused by higher product prices 
as one interviewee stressed. However, aiming at transitioning production has led to the 
creation of knowledge on new materials as well as the life-cycle and ecological footprint 
of products as two interviewees said. Whilst knowledge creation for product 
developments has always taken place in individual companies, focussing on circular 
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practices is leading to the exchange of knowledge between companies within the TCI as 
well as across industry sectors as two interviewees noted. For the creation of knowledge 
as well as satisfying customer needs, it was seen as necessary by one interviewee to make 
the supply chain transparent, hence be able to trace every material. 
 
Concerning the life cycle of textiles and clothing the interviewees focussed on the 
technical metabolism. Maintaining biodegradability of materials was seen as difficult to 
achieve since materials are often mixed as three interviewees highlighted. To close the 
technical cycle the use of post-industrial as well as post-consumer waste was discussed 
by two interviewees, who stated that manufacturers use leathers from the automotive 
industry as well as recycled car tyres in the production of shoes. Recycling post-use 
material was also described as a vital business opportunity since value was added to a 
material that would have otherwise gone to waste. CLR moreover depends on a successful 
collection and sorting of post-use materials, as two interviewees pointed out. Sorting is 
however made more difficult through material blending and down-grading through mixes 
of natural with synthetic materials. Once this prerequisite is fulfilled, they noted that 
recycling is economically feasible if large quantities are collected. Three interviewees 
referred to the fact that CLR currently only takes place if large enough quantities of a 
certain material are collected and sorted. Therefore, materials are shipped to recycling 
companies within the region of Northern Portugal or abroad as most interviewees noted. 
Whilst some interviewees pointed out that they are trying to establish CLR within their 
production, one interviewee stated that their textile waste is recycled and used for blankets 
and towels.  
 
Before material is recycled in a closed-loop, it needs to be collected. Here two 
interviewees saw major challenges since the collection of post-use garments depends on 
the willingness of consumers to return their clothing to a collection point. Motivating 
consumers through making them identify with the recycling of a product was seen as 
crucial for a functioning collection by one interviewee. This could be achieved through 
referring to a consumer group specific attribute, such as hobby or profession. 
Implementing CLR was also referred to by most interviewees as a way of reducing the 
input of virgin material and thereby the dependency on material imports. Due to the 
minimised quality and durability of recycled materials, blending with virgin material is 
often done as two interviewees noted. Nevertheless, as one interviewee put it, 'if we can 
recycle we have less dependence, because we only need a small percentage of the non-
recycled fibres' (Interviewee 7).  
 
In contrast to the technical recycling of garments, the interviewees referred to reuse and 
repair sporadically. One interviewee highlighted that intact collected clothing was either 
sold second hand of given to people in need. Reuse and alterations of clothing were 
referred to as a good step to prolonging a garment's lifetime, as another interviewee noted. 
Similarly, she stated that phasing out chemicals and decreasing microfiber shedding to 
reduce the environmental impact of a product is a necessary step.  
 
Regional Resilience 
The category regional resilience encompasses statements concerning the implications of 
CLR in the TCI on Northern Portugal's ability to adapt to systemic shocks. The researcher 
mentioned that the region is vulnerable, mainly to economic shocks, since it is highly 
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dependent on the export of clothing, textiles and other goods as most manufacturers 
produce for Northern European labels and brands.  
 
Nevertheless, the interviewees saw several regional strengths in Northern Portugal. For 
one, geographical proximity of producers and suppliers to each other is described as 
positive by all except two interviewees. Whilst all other interviewees highlighted that 
their suppliers were located within the region or in neighbouring countries, two 
interviewees said that their supplier is located in Japan. Moreover, the geographical 
proximity of different industries, such as alimentary, metal or shoes, was described by 
one interviewee as a regional advantage since it facilitates communication between 
different firms. This trans-industrial but regional communication was seen as an 
advantage over TCIs elsewhere. Hence, the interviewees saw that B2B relationships were 
enhanced through increased communication. However, interviewee 3 observed that this 
was a relatively new development as suppliers and manufacturers used to only be 
contacted through agents.  
 
Due to the geographical proximity as well as the communication amongst business the 
several interviewees noted that the TCI in Northern Portugal is highly innovative 
concerning the sourcing of materials. Focus is thereby laid on incorporating locally 
sourced materials such as cork or leather.  
 
Entrepreneurial Resilience 
Regional sourcing of recycled materials is also seen as an advantage for individual 
enterprises by one interviewee as materials can be sourced from other companies close 
by that regard them as waste. Leftover leathers from the manufacturing of car seats can 
for example be used in the footwear industry. Making an enterprise less dependent on one 
specific material was also described as beneficial with regards to sourcing materials. One 
interviewee noted that their enterprise stopped using cotton because of its heavy 
environmental footprint and used wool as well as polyester instead. Despite the fact that 
wool production was difficult environmentally and ethically she pointed out that the 
company tries to remain flexible on when to use what material since higher demand for 
wool has driven up prices. 
 
Secondly, one interviewee remarked that sourcing from different suppliers was enabling 
their company to adapt to material shortages, which he feared due diminishment of natural 
resources. Material innovation towards recycled and circular production was furthermore 
regarded to be an option of overcoming this dependency on certain materials. For 
innovation to take place one interview pointed out that time was the main resource to be 
invested by their enterprise, but financial investments were secured through EU funding 
programmes.  
 
Regarding the ability to innovate and adapt, the network of manufacturers, supplier, 
distributers, shops and recyclers was most important to the interviewees. On one hand 
connections among companies increased with the efforts to implement CLR and circular 
practices since various stakeholders had to be included in the scheme of collection, 
sorting, recycling, and manufacturing as three interviewees stated. Synthesising processes 
such as the shipment of returned products for example does not only lower the GHG 
emissions of shipping but reduces the overall cost for all companies involved as one 
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interviewee noted. Moreover, a close network facilitates innovation as knowledge about 
organisation of CLR is interchanged among companies. This however only works if the 
supply chain is transparent and visible to every stakeholder involved.  
 
Critical Perspectives to CLR among Portuguese TCI Stakeholders 
Despite being generally optimistic about the implementation of CLR and the transition 
towards a circular TCI in Northern Portugal, the interviewees expressed criticisms 
towards the concept. In particular the use and mixing of synthetic and natural materials 
was criticised by nearly all interviewees. One interviewee moreover noted that large 
clothing and shoe companies pretend to recycle in a closed loop, but mix high quality 
materials, such as natural rubber, with environmentally damaging materials, such as PVC, 
PU, or PE. This downgrades pure materials and makes it impossible to keep them in a 
closed loop.  
 
Furthermore, the same interviewee noted that companies did not consider the use phase's 
environmental impacts, since shoe soles were made from toxic materials and their 
abrasion would contaminate water and soil. Additionally, the interviewee criticised that 
companies generated an artificial demand for recycling products that were not needed, as 
membranes made of recycling polyester were put into shoes that did not actually need 
them and made further recycling of these shoes impossible. Hence, 'recycling is destroyed 
through recycling' as a pure and valuable material is downgraded through the combination 
with a potentially toxic material that is not useful for the product (Interviewee 3).  
 
The interviewee furthermore expressed criticism against the way the organisation of CLR 
was implemented:  
 
  'Several in-shop collection systems exist today where materials are collected, shredded 
 and then used in form of granulate. No one says for what exactly! That's an issue one has 
 to look at! The worst thing is that these companies do not think about the materials they 
 are getting. It's just as bad as throwing it away.' (Interviewee 3) 
 
The researcher criticised the local and brand specific implementation of CLR as a 
functioning CE would only be achieved if CLR was up scaled across industrial sectors 
and to a global level. Hence, the concept could only work properly if a large number of 
enterprises in different sectors would synthesise their production and recycling to ensure 
the flows of recycled materials to where they are needed.  
 
Other 
Finally, the interviewees made statements that did not fit into any of the deductive 
categories above, therefore the following codes were generated inductively. Firstly, two 
interviewees described the product development for circular products. Whilst one 
interviewee noted that products within a CE needed to be developed across company 
boundaries, another interviewee also included customers and sales personal into the 
product development, which was mainly driven by the aim of making the most sustainable 
and regionally sourced product possible.  
 
Successfully closing the loop in the TCI was described as dependent on the return of 
clothing through consumers. Therefore, one interviewee mentioned that changing 
consumer habits is crucial. Especially with regards to the way consumers view clothing 
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a change of behaviour needs to take place. Moreover, the same interviewee was doubting 
whether behavioural change from buying fast fashion to renting slow fashion will be 
easily achievable. Another interviewee instead said that consumers could be motivated to 
change their behaviour if they saw an individual benefit, such as the identification of 
oneself with a product, and thereby lead to market driven change.  
 
Thirdly, the interviewees observed that several incentives would be needed to make 
closing the loop attractive for consumers and producers. One interviewee referred to 
lowering prices through subsidies to make it more attractive for consumers to buy circular 
products. Similarly, another interviewee demanded stronger legislation that would force 
companies to use recycled materials. In contrast a third interviewee highlighted that 
recycling materials locally will become cheaper than importing virgin materials, which 
will then lead to a mass shift towards recycled and recyclable materials.  
 
The interview results presented in this chapter portray the interviewee's views on 
implementing CLR, but also show that emphasis was laid on CLR and entrepreneurial 
resilience whilst very little was said about sustainability in the Northern Portuguese TCI 
and the potential of CLR for regional resilience. To compensate for the lack of 
information concerning the regional scale cognitive maps were created by the 
interviewees. These will be presented in the following chapter. 
 
7.2 Mapping Circular Material Flows 
 
The aim of the cognitive mapping exercise was to illustrate how the interviewees 
perceived changes in the spatial distribution of material flows through an implementation 
of CLR in the Northern Portuguese TCI. Therefore, interviewees drew their perspective 
on the system of sourcing, production, distribution, sales, return, and recycling with 
reference to the geographical location of each step. Whilst two interviewees focussed on 
the sourcing of materials for their footwear production, the other cognitive maps include 
the material flows, the distribution of products, the selling to consumers as well as the 
return and recycling of products. These individual cognitive maps can be found in 
appendix IV. 
 
The first cognitive map shows that most components used in the interviewee's footwear 
production are recycled and sourced within the region of Northern Portugal. Solely the 
inner lining made from recycled PET bottles is sourced in Italy. Moreover, several 
materials are based on recycled car tyres and come from one supplier in the region. Thus, 
the connections to suppliers in the region seem strong. The second cognitive map draws 
a similar picture except that the stitching of shoes is out-sourced to a sub-contractor in 
the region. Moreover, some virgin textiles are imported from Spain. Both maps have 
however in common that the interviewees see that their involvement with the product 
they manufacture ends with its shipment to the brand.  
 
In contrast, the third interviewee perceives the system to be far more complex. Whilst the 
footwear production is also mainly based on recycled materials sourced in the region of 
Northern Portugal and Europe, the map drawn also includes the distribution to shops in 
other European countries. In contrast to conventional linear TCI approaches the shops 
serve as point of sales to consumers, but also as service and collection points for repair 
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or return of products. Moreover, the map highlights that products are collected by the 
brand and then sent back to the producer for repair or recycling.  
 
Similarly, the fourth map depicts that consumers will need to return their used products 
for repair or recycling to the shops, which will then send them to the brand, for closing 
the loop in the TCI. The brand located in Stockholm on one hand distributes products for 
repair to their repair facility in Sweden, which then sells them back to shops and 
consumers. On the other hand, the brand sends post-use products to a recycling company 
in Japan, which ships the recycled raw material to a fabric manufacturer and then to the 
clothing manufacturer in Portugal. Contrary to the previous map, this system perspective 
is more globalised and does not show that materials are kept within the Portuguese TCI. 
 
Due to her position as a researcher and in contrast to the previous maps, the fifth map 
does not illustrate a specific company's material flows, but rather a systemic view on the 
Portuguese TCI as such. Whilst CLR of post-industrial and post-consumer textile waste 
from Portuguese consumers is depicted as a steady material inflow into the TCI, the map 
also shows that the interviewee sees the industry to be dependent on raw material imports 
from around the world. The map also shows that post-industrial waste from other 
Portuguese industries is incorporated in the TCI and vice versa. Hence, the interviewee 
perceives that CLR has the potential to strengthen inner-regional relationships among 
different industrial actors. Moreover, the interviewee sees that clothing brands do not only 
sell to customers but are also renting out clothing and providing education on the issue of 
textile use. In contrast to the other maps, the interviewee accounts for the necessity to 
treat water within the textile industry in order to lower the overall water consumption. 
Hence, the map shows that CLR is also seen as a way to minimise environmental effects, 
such as aquatic pollution. 
 
Whilst the portrayed maps give an overview over individual perceptions of the Northern 
Portuguese industry and are therefore biased, the stakeholder map shown in figure 12 
combines all five maps and therefore generates a holistic perspective on the potential 
system based on the implementation of CLR. In the process of bringing together the 
individual maps, the author looked for congruencies among the CMs and merged them 
into the stakeholder map. Hence, the stakeholder map includes all material flows and 
relationships shown in the individual maps.  
 
The stakeholder map consists of grey circles, which represent manufacturers, components 
or materials, suppliers, the clothing brands, shops and consumers. Grey arrows indicate 
the different relationships and processes between these. By showing the three-letter 
country code each circle indicates where a material is sourced from or where the actor is 
located. The material supplies as well as the actors are not organised by origin, as most 
materials and suppliers are located in the region of Northern Portugal, but according to 
the type of material or actor. The stakeholder map is therefore structured as follows. At 
the centre of figure 12 clothing as well as footwear manufacturers are located and can be 
identified as most arrows point towards them. Above and to the left of these all material 
inflows are shown and indicated through the term 'component'. These are either virgin or 
recycled materials. To the right of the manufacturers the clothing brands, which are 
located in Europe, are depicted. These distribute the products to shops around Europe, 
which will ultimately sell to consumers.  
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The stakeholder map shows that only few materials, such as some textiles or leathers, are 
virgin materials, but are still sourced in Portugal or Spain. Similarly, recycled 
components, such as cork, polyester or car tyres, are sourced regionally or from Italy. 
Hence, sourcing of materials is done mainly within Europe. When looking at the potential 
material flows in closed-loops however the interviewees perceive the system quite 
differently. Materials are circulated in diverse loops, but ultimately end up in the 
manufacturing business in Northern Portugal. Firstly, clothing and footwear 
manufacturers receive recycled cotton from recyclers based in Portugal, which either used 
post-consumer or post-industrial textile waste from Portugal. Secondly, the 
manufacturers receive products which have been collected by the shops and brands for 
recycling or repair. This implies that materials are used again in the same line of 
production. Thirdly and in contrast to the circulation within Europe, products are shipped 
to a recycler in Japan and manufactured into new fabric before returning to the clothing 
manufacturer in Northern Portugal. Hence, material recycling does not necessarily imply 
it is done within close proximity to the manufacturers. However, the stakeholder map 
indicated that most recycling is done within the region of Northern Portugal.  
 
Moreover, the stakeholder map shows that the interviewees perceive repair, reuse, resale, 
and rental as vital strategies for transitioning the TCI towards circularity. In contrast to 
the previously described material flows, repair and resale mainly take place in the 
countries where a product was sold. This may lead to a reduction of GHG emissions due 
to shorter shipping distances but implies that no value is added for manufacturers in the 
Northern Portuguese TCI. In contrast to linear forms of clothing and textile production, 
the interviewees also perceive the relationship between brands, shops and consumers 
differently. Whilst shops today often solely serve as a point of sales the stakeholder map 
shows that circular practices are expected to also lead to stronger engagement of 
consumer with them. Although not specified, the interviewees observe that brands should 
provide some kind of education for consumers. With reference to the interview findings 
this could imply strengthening consumer identification with products to increase the 
number of returned items. 
 
The stakeholder map shows that the stakeholders perceive CLR to increase cooperation 
among actors within the Northern Portuguese TCI and across industrial sectors, 
strengthen the connection with consumers, and increase regional sourcing of materials. It 
has however also shown that CLR will still be based on some international material flows. 
How these relationships as well as the interview findings influence regional and 
entrepreneurial resilience will be analysed in the following chapter.  
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Figure 12: Stakeholder Map: combined perceptions of material flows in Northern Portugal's TCI (Own illustration)
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8 Analysis and Discussion 
 
On the basis of the narrative literature review in chapters 3 and 4 as well as the data 
collected through the semi-structured interviews and the cognitive mapping exercises this 
chapter seeks to discuss this paper's research question:  
 
 How do stakeholders in the Northern Portuguese textile and clothing industry (TCI) 
 perceive the potential of closed-loop recycling (CLR) for regional as well as 
 entrepreneurial resilience? 
 
To do so the following chapters refer to a sub-question each. These were:  
 
  
 -How do the stakeholders perceive CLR and the Circular Economy with regards to their 
 material sourcing? 
 -How do stakeholders view entrepreneurial resilience in Northern Portugal's TCI?  
 -How could a circular TCI contribute to regional economic resilience in Northern 
 Portugal? 
  -How do stakeholders in the Northern Portuguese TCI understand issues of 
 sustainability concerning the production of textiles and clothing? 
 
 
8.1 How to close the loop in Northern Portugal's TCI 
 
To assess how stakeholders perceive the potential of CLR in the TCI for regional and 
entrepreneurial resilience in Northern Portugal, it must first be clarified with reference to 
interview data which steps have already and need to be taken within the regional TCI to 
transition towards a circular economy. The examination of the interview data shows that 
the interviewees have different opinions on how a transition of Northern Portugal's TCI 
towards circularity could be achieved. Nonetheless, most interviewees focussed on the 
recycling of material rather than the repair or reuse of existing garments. As the literature 
review has shown, destructive and non-destructive material recycling plays a major role 
in the CE literature, but is seen as the least sustainable form of circulation. Other strategies 
for circularity in the TCI, such as extending a product's lifetime through resale, rental, 
repair or reuse may have an lesser environmental impact (Pal 2017: 117). Hence, 
transitioning towards circularity would need to include prolonging the product lifespan 
and only use recycling of materials when a product cannot be used any longer. Whilst 
product lifetime extension through repair is generally beneficial to lowering the product's 
footprint, the repair facility's geographical location can have negative effects on it due to 
high transport GHG emissions. Hence, the further a product is shipped for repair the 
higher GHG emissions will be. Repair should therefore be located geographically close 
to consumers. To make a valid statement on how clothing's footprint can be lowered 
through repair further research needs to be conducted.  
 
Moreover, the interviewees saw a holistic design approach as a key element of 
implementing successful CLR. Instead of looking at the availability of materials and low 
raw material prices, the interviewees as well as the literature are very clear that product 
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design needs to start with the end-of-life phase. To be able to do so the interviewees noted 
that supply chain transparency must be reached. This was also referred to by the EMF 
(2017: 100-103). Whilst transparency is often not given in conventional linear clothing 
supply chains due to the sub-contracting as well as sub-sub-contracting of certain 
production steps, it seems to be inevitable for the implementation of circular practices in 
the TCI.  
 
Moreover, the interviews have shown that the transition towards CLR is also a change 
from the notion of eco-efficiency to the notion of eco-effectiveness. Whilst most 
interviewees stated that their main aim is to reduce the use of virgin-materials, 
substituting toxic materials with non-toxic or biodegradable materials is desired. 
However, it is not done at large scale due to the immense price differences, the blending 
of natural with synthetic fibres and the availability of biodegradable materials. As a 
consequence, OLR is used frequently whereas CLR is still an exception. This is also due 
to organisational difficulties and challenges that arise with transforming the linear system 
of textile production to a circular system. Whilst the literature suggests that CLR is 
technically feasible and could be achieved with relatively low effort if collection systems 
were put in place, the interviewees see collection, sorting, as well as motivating 
consumers to return their used garments and footwear as major challenges concerning the 
implementation of circular practices. Hence, behavioural change of consumers is one 
prerequisite to successfully implement circular practices in the Northern Portuguese as 
well as other TCIs. Similarly, circular fashion consultant Anna Brismar highlighted that 
consumer acceptance of higher prices as well as their willingness to lease, repair, or buy 
second hand is essentials for the functioning of circular practices (Brismar 2018).  
 
Aside the prerequisites made on the entrepreneurial and consumer level, the interviews 
have shown that legislative action needs to be taken to facilitate the implementation of 
CLR. Whilst the European Commission (2018) has recently formulated a package of 
strategies for transforming the European economy towards circularity, no concrete and 
enforced laws on the national or the European level concerned with circularity in the TCI 
are known of. According to Geels and Shot (2007) who described with the MLP that 
transitions could take place on different organisational level, legislative action could 
trigger a transition towards circularity by transforming the socio-technical regime. 
Change on the legislative level is however slow and whether it would facilitate the 
realisation of niche innovations such as CLR remains to be seen.  
 
8.2 CLR and Entrepreneurial Resilience 
 
Despite the barriers to the implementation of CLR in the Northern Portuguese TCI 
referred to by the interviewees such as the current legislation, consumer acceptance, or 
lack of collection and sorting schemes, a transition towards circularity can described as 
positive for increasing resilience due to several factors. First and foremost, the 
interviewees envisioned that reusing materials in closed loops would minimise their 
dependency on material imports and virgin materials in general. Hence, decoupling their 
material sourcing from world market prices and thereby giving them more flexibility to 
pursue with production in times of price shocks or other disturbances to the material flow. 
Whilst the interviews as well as the cognitive maps have shown that textile and clothing 
producers in the region of Northern Portugal tend to already source their materials, 
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recycled and virgin, from suppliers in close proximity transitioning to CLR would 
reinforce this trend. Similar to these findings in the empirical part, the literature review 
suggests that entrepreneurial resilience for one depends on the availability of material 
resources. As one interviewee noted, material shortages due to a scarcity of natural 
resources or climate change effects pose a real threat to the production of clothing and 
textiles. Since increasing transparency of material flows is of great importance for the 
successful implementation of CLR, it simultaneously builds supply chain resilience 
through the need for actively controlling material flows and diversifying the material 
sourcing of manufacturers and brands. Hence, production halts due to unavailability of 
materials can be avoided through engineering the supply chain for circularity.  
 
Moreover, as Pal et al. (2014) have shown, financial, social, network and intangible 
resources affect an enterprise's resilience. As the empiric data suggests collaboration 
between manufacturers, suppliers, brands, shops, and consumers will potentially be 
increased through the implementation of CLR in the TCI. Hence, circular practices can 
contribute to building networks, which in turn have a positive effect on an enterprise's 
resilience. Additionally, working closely in inter-firm relationships on implementing 
CLR may also strengthen the social bond between individuals and thereby contribute to 
an enterprise's social resources. Whether this applies or not is to be seen in further 
research.  
 
Similarly, it has been shown in the interviews that circular practices can lead to more 
innovation, regarding materials as well as alternative forms of product use through leasing 
or rental. Surprisingly, some interviewees argued that innovation on circularity mainly 
depends on the time dedicated to research rather than financial resources. As one 
interviewee mentioned EU funding was made available to support innovation concerning 
CLR in the TCI. Whilst the innovative capacity regarding the circularity of textiles and 
clothes is high in Northern Portugal, but seems to be relatively low in cost, higher prices 
for circular products are constraining producers to put their innovations on the market.  
 
Hence, transitioning to circularity holds great benefits for enterprises in the Northern 
Portuguese TCI and positively affects their entrepreneurial resilience through increasing 
their innovative capacity, strengthening their network and lowering their dependence on 
virgin materials as well as imports. Nevertheless, if consumers do not engage more in the 
alternative use practices, return and repair of products, and simply demand these products 
despite higher prices, the positive impact of CLR on the entrepreneurial resilience in 
Northern Portugal’s TCI is significantly reduced.  
 
8.3 A Circular TCI and Regional Resilience 
 
Similar to the effects of CLR on entrepreneurial resilience, transforming the Northern 
Portuguese TCI towards circularity impacts the region's resilience. Whilst the empirical 
data does not support any statements whether social-ecological resilience in the region is 
impacted positively or negatively through the implementation of CLR in the TCI, it does 
show that the stakeholders perceive the region's economic resilience to be increased 
through such measures.  
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Firstly and similarly to the effect on entrepreneurial resilience, reducing the dependency 
on virgin material imports through circulating materials will reduce the Northern 
Portuguese TCI's vulnerability to outer-systemic shocks. Since textile, clothing, footwear 
and accessories manufacturing is the region's largest employer a decrease in production 
will most probably lead to the laying off of workers and thereby increase unemployment. 
Due to the importance of the TCI for the region an industry decline can furthermore lead 
to a regional recession. Implementing CLR does not only lead to minimising 
dependencies on virgin material imports but can strengthen the regional economy through 
re-localising material sourcing, hence de-globalising production networks in the TCI. It 
therefore serves an option for Northern Portugal to prevent the re-location of 
manufacturing processes in the TCI to low income countries. 
 
Secondly, several interviewees have highlighted that the Northern Portuguese TCI's 
geographical proximity to European brands and consumers as well as short distances 
between suppliers and manufacturers affect the industry positively. This tendency is 
reinforced through the implementation of CLR since, as one interviewee who works as a 
researcher pointed out, cross-industrial cooperation is more likely to occur. Hence, 
knowledge transfer and innovation across companies from different industrial sectors is 
building on the already strong skill and knowledge base in the region and is intensified 
through circular practices. Moreover, cross-sectoral cooperation and innovation help to 
evolve the region's economic structure and thereby increase the economy's ability to adapt 
(Martin 2012: 10). 
 
Thirdly, institutional involvement and economic governance on the regional, national and 
EU-level influence the region's economic resilience (Martin 2012: 12). Whilst most 
interviewees did not directly refer to restraints or support through governmental or 
institutional action, two interviewees noted that subsidies for circular products or changes 
in the legislation of waste use could support the implementation of CLR in the TCI. 
Moreover, no institution representative was available to clarify if efforts were being taken 
by the regional government to support the transition towards circularity. Thus, it can be 
observed that policy and legislative changes could facilitate the implementation of 
circular practices also through taxing of negative environmental impacts of linear 
products.  
 
Finally, these factors influence the four dimensions of regional economic resilience: 
renewal, resistance, recovery and re-orientation (Martin 2012: 12). Since the TCI in 
Northern Portugal has used alternative materials and product innovation to grow in recent 
years, it can be expected that CLR will contribute to the industry's renewal as it intensifies 
the focus on high-quality products and thereby distinguishes the Northern Portuguese TCI 
from competitors elsewhere. Moreover, minimising dependencies on material imports 
through CLR contributes to the region's resistance to outer-systemic shocks. Similarly, 
cross-sectoral innovation and knowledge transfer are contributing factors to the region's 
recovery and re-orientation as diverse industrial sectors, which were previously inward-
looking, tend to collaborate on CLR. Hence, waste or technologies from one industry may 
be used in another industry and vice versa. 
 
The analysis has so far shown that the interviewees are optimistic about the 
implementation of CLR in the Northern Portuguese TCI. Despite the apparently non-
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supportive legislation concerning the use of waste, the implementation of CLR 
contributes the region's economic resilience by minimising dependencies on global 
material flows, building closer networks among actors as well as creating new knowledge 
and innovation. However, the analysis has not shown how CLR in the TCI could affect 
ecosystems within the region. Hence, further research based on the assessment of 
ecological impacts of the industry is needed to determine whether CLR will also affect 
the social-ecological resilience of Northern Portugal.  
 
8.4 What about Sustainability? 
 
Whilst the analysis above has shown that the stakeholders interviewed see that 
implementing CLR holds the potential to increase regional economic as well as 
entrepreneurial resilience, the question arises how they perceive its effects on the 
sustainability of clothing and textile production. All interviewees were in one way or 
another related to the sustainable rather than the conventional TCI and were therefore 
engaged with issues of more sustainable production processes. The interviews have 
shown that some interviewees were concerned about sustainability issues on the meta-
level, e.g. the severe damage humanity is doing to the Earth System, whilst others referred 
to sustainability issues on the product level, e.g. the use of chrome-free leather. One 
company for example had already quit using cotton in their production due to its large 
environmental footprint and are currently investigating how the planetary boundaries 
concept influences future production as well as products. Thus, theoretical knowledge on 
the state of the Earth can lead to the transformation business practices.  
 
According to Raworth's (2017) doughnut model sustainability is reached when human 
activity does no longer breach the planetary boundaries whilst ensuring everyone's social 
needs are fulfilled. From Raworth's perspective the economy must be regenerative, hence 
contribute to rather than diminish the planet's resources, and distributive, hence be 
inclusive e.g. by sharing economic benefits. Concerning CLR the Northern Portuguese 
TCI this leads to two implications. Firstly, changing the narrative of textile and clothing 
production from minimising the environmental impacts of products to creating products 
that do not harm the environment at all is a step to making the industry regenerative. 
However, as the interviews have shown transitioning to production and consumption in 
technical or biological loops is substantially more difficult in practice than suggested by 
the literature. Moreover, as noted earlier decoupling production from GHG emissions on 
a macro-economic level has not been proven to work so far since steadily increasing 
consumption is diminishing any savings made on the individual product level. Hence, 
transitioning the TCI towards circularity could contribute to sustainability if it followed 
a wider circularity approach by incorporating practices such reducing consumption, 
increasing the durability of products, and circulating existing products. 
 
Secondly, the concepts of CE and CLR fall short of addressing the social challenges 
within the TCI. Whilst social sustainability was not the focus of this paper and the 
Portuguese industry has high standards compared to TCIs elsewhere, it needs to be noted 
that the interviewees were not referring to CLR as a tool to make the industry more 
distributive. Although the interviews as well as the cognitive maps have shown that 
networks among companies will likely be strengthened through circular practices, no 
statement can be made on whether workers in the TCI or other industries will benefit.   
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9 Reflections and Recommendations 
 
9.1 Reflections on Findings and Analysis 
 
This paper aimed at understanding how actors in the TCI of Northern Portugal perceive 
the potential of CLR for entrepreneurial as well as regional resilience. It was therefore 
based on the epistemological approach of Interpretivism and the ontological approach of 
constructivism. The use of both approaches turned out to be appropriate for two reasons: 
for one, an abundance of literature on the theoretical implications of the CE, CLR and the 
resilience concept exists, but very little was found on the practical implementation in the 
TCI or other industries. Thus, it was crucial to find out how stakeholders in the TCI 
perceive an implementation of these concepts in the real world. 
 
Second, the constructivist approach supported the notion that most interviewees had 
diverse perceptions and understanding of what the CE and CLR were. As diverse 
understandings of the theoretical implications existed, the methods employed within this 
paper needed to account for these opposing views. Hence, using two empiric methods to 
build on the narrative literature review was helpful to grasp these. 
 
The findings show that the stakeholders did not engage much with the theoretical 
implications of the sustainability and resilience concepts but focussed on practical 
improvements concerning their products or production methods. Whilst only some 
interviewees referred to the planetary boundaries or the depletion of resources, most 
interviewees noted how they could make a specific product more sustainable by 
substituting or reusing materials. Similarly, the findings show that the interviewees 
touched upon resilience mainly by referring to very concrete examples from their 
everyday work such as the finding of certain materials or suppliers, or the knowledge 
transfer among industry members in the region. Two interviewees however presented a 
more holistic view on the system due to their position as researcher or long-time 
engagement in the industry. The cognitive maps as well as the stakeholder map have 
shown similar results regarding an overview of the system. Whilst some stakeholders 
solely referred to the production of textiles and clothing, others included consumers, 
shops, recycling companies as well as collection and sorting systems in their maps. It can 
hence be stated that the interviewees had quite diverse perceptions of who would be 
influenced by the implementation of CLR in the Northern Portuguese TCI. 
 
9.2 Recommendations for Practitioners, Consumers and 
future Research 
 
Based on these insights the TCI in Northern Portugal is perceived as highly innovative, 
has adapted to changing circumstances over the years and showed that a transition 
towards circularity is on the way. Nonetheless several recommendations can be deduced 
from this paper. 
 
The narrative literature review as well as the interviews have shown that CLR, in contrast 
to forms of linear production, needs to be based on intensified cooperation between 
manufacturers, suppliers, recyclers, brands, retailers and consumers. Thus, one 
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recommendation is to build stronger relationships between actors involved with design, 
production, recycling, repairing and selling of products to integrate knowledge gained at 
every step of the process. A prerequisite for intensifying cooperation and integrating 
knowledge is transparency. Only if transparency throughout the supply chain is reached, 
knowledge can be transferred easily and thereby contribute to stronger cooperation. 
Moreover, it is utterly important to motivate consumers to return their clothing for repair 
or recycling. This can be done as noted by one interviewee by strengthening their 
identification with products, brands or the origin of garments. Additionally, legislative 
changes could serve as an incentive to quickly transition to circular practices and enable 
the TCI to implement CLR. Hence, political support for circular and more sustainable 
business practices needs to be gained and can contribute to building resilience in the 
region of Northern Portugal. 
 
Secondly, this paper has shown that consumers need to develop awareness about the 
impact their clothing has and change their behaviour. As shown in the literature review, 
the interview results and in the discussion, the successful implementation of CLR depends 
on the active involvement of consumers. Thus, consumer behaviour must change from 
regarding clothing as a disposable product to taking responsibility for garments through 
repair, reuse or recycling. This recommendation however can be transferred to all 
consumer goods of modern society.  
 
This paper aimed at building a theoretical framework to link previously disconnected 
concepts in order of understanding how stakeholders in the Northern Portuguese TCI 
perceive the potential of CLR, it can be noted that a research gap exists on how circular 
practices in the TCI influence resilience. Thus, further research needs to be conducted on 
this issue. Whilst this paper looked at regional economic and entrepreneurial resilience, 
a more thorough assessment on the ecological footprint of circular products could help to 
determine whether CLR can contribute to social-ecological resilience. Furthermore, 
research could be conducted on the effects of policy and legislative changes on the 
national level in Portugal or on the EU level on the implementation of CLR in the TCI.  
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10 Conclusion 
 
This paper deals with the transition of Northern Portugal's textile and clothing industry 
(TCI) to practices of circularity, such as closed loop recycling (CLR), and the way 
stakeholders perceive the potential of these for entrepreneurial as well as regional 
resilience. Based on the notion that the production and consumption of textiles and 
clothing contributes to several environmental impacts, such as the emission of pollutants 
or greenhouse gases, changes in the industry towards sustainability are needed urgently. 
In the light of the depletion of natural resources and sinks as well as the uncertainties 
these imply for the functioning of the TCI a transition of the industry towards resilience 
is also favourable. To gain an understanding of how practitioners in Northern Portugal's 
TCI observe positive and negative effects of a transition towards circularity the paper at 
hand aims at answering the following research question:  
 
How do stakeholders in the Northern Portuguese textile and clothing industry (TCI) 
perceive the potential of closed-loop recycling (CLR) for regional as well as 
entrepreneurial resilience? 
 
Due to the novelty of the circular economy concept and its adaption in the TCI no tool to 
assess the potential of CLR on regional as well as entrepreneurial resilience existed. By 
linking the concept of resilience, sustainability, CE and CLR into a cohesive framework 
the theoretical part of this paper enabled the author to analyse the interviews as well as 
the cognitive maps generated to answer the research question.  
 
The analysis shows that the stakeholders saw a need to transform the TCI towards 
sustainability and minimise vulnerability. They moreover perceived CLR as a means to 
do so. However, the interviews also demonstrated that several barriers exist to the 
implementation of CLR in the Northern Portuguese TCI, such as the current legislation 
regarding the handling of production wastes, higher production costs or the acceptance 
by consumers. Despite these barriers a systematic shift towards circular practices in parts 
of the Northern Portuguese TCI is observed by the stakeholders due to already existing 
collection and repair schemes as well as the incorporation of recycled and recyclable 
materials in the production process. Furthermore, the stakeholders perceive an 
implementation of CLR in the TCI to be beneficial to their entrepreneurial resilience as 
they highlighted that their dependency on virgin material inputs was minimised whilst 
the companies' innovative capacity was increased due to stronger relationships among 
manufacturers and more transparent supply chains. The potential of CLR for regional 
resilience was evaluated similarly as a reduction of virgin materials would lead to 
minimising dependencies on material imports as well as global supply chains whilst 
strengthening cooperation among manufacturers and suppliers within the TCI and across 
other industrial sectors. Thus, the stakeholders perceived CLR as a way of using synergies 
among different industrial sectors to reinforce the knowledge and skill cluster in Northern 
Portugal. 
 
The stakeholder map, which combines the individual cognitive maps into a potentially 
more holistic system's perspective on the Northern Portuguese TCI, visualises that the 
spatial distribution of material flows is changed through implementing CLR. According 
to the stakeholder's observations the circulation of materials and products, in form of 
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recycling, repair or reuse, the relationships between manufacturers, suppliers, recyclers, 
brands and consumers are intensified in contrast to the previous linear model of 
production. Whilst most of these relationships are among actors within the region of 
Northern Portugal and brands as well as consumers in Europe, the stakeholder map also 
shows that circular material flows can span across the globe. Nevertheless, the intensified 
relationships are described to affect regional resilience positively as they contribute to the 
network resources of the Northern Portugal's industrial sector.  
 
Whilst this paper shows that the stakeholders perceive that CLR positively influences 
entrepreneurial as well as regional resilience and reduces the TCI's environmental impact, 
it is to be investigated through further research whether and a regenerative as well as 
distributive economy and social-ecological resilience within Northern Portugal can be 
achieved through the implementation of circular practices. 
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Appendix I: Interview Guide for Industry  

Representatives 
 
Interviewee No.:   
Position:    
Company:   
Date:    
Time:    
 
 
Introduction 
 

ð Interviewer should introduce himself as a master’s student from Stockholm 
University 

ð Interview as part of a master’s thesis on the impacts of recycling materials on 
textile companies and regional development 

ð Assure the interviewee that all data will be handled confidentially, sign non-
disclosure agreement (NDA) 

ð Ask for consent to record the interview and start recording device 
ð Explain two-step approach: 1) short interview (approx.15-30 min); 2) Cognitive 

mapping exercise 
 
Opening Questions 
 
1. Could you please describe your role in the company? What do you do? How long 

have you been working for the company? What did you do before this job?  
 
1.1. Do you have any professional responsibilities in this position? What are they 
1.2. How are you involved with the production in your company?  

 
2. How would you define your company’s core business/ how is your organisation 

involved in the sustainable apparel industry? 
 

Current Supply Chain System 
 
3. Can you briefly describe production process within your company? 

3.1. Where do you get your raw materials from? 
3.2.  Has there been any changes to your material sourcing? 

4. What happens to the products when they leave your factory? 
5. What are the major challenges for your company when dealing with suppliers? 

5.1. How do you think these challenges could be solved? 
 
Closed Loop Recycling and Circular Economy Implementation 
 
6. What role plays recycling in your production process? 

6.1. Do you use any recycled materials? 
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7. Has or will using recycled materials affected your material sourcing?  

 
8. What do you connect with the term closed-loop recycling? 

 
8.1. How could using the same material over and over again impact your material 

sourcing? 
 

Regional Production and Resilience 
Northern Portugal has a long history in textile production, but competition elsewhere is 
strong.  
9. What do you think are the reasons for Portugal’s specialisations in the textile 

industry? 
10. What to do you think will be the future for the Portuguese textile industry? 
 
11. How do you think closed-loop recycling could help your business?  

 
12. How do you think closed-loop recycling could benefit the Portuguese and the 

European textile industry? 
 
Closing Questions 
 
13. Is there anything you would like to add? Anything you think that I missed in my 

questions? 
 
14. Do you have any concluding remarks? 
 
Post-Interview 

ð Keep recording device running. 
ð Explain cognitive mapping exercise: 
 

This exercise is to visualise your perspective:  
 

1. Please write down the different actors involved in your supply chain. One on 
one card. 

2. Then lay out the cards on the paper according to how you see the system of 
production. 
Please draw arrows between the actors and indicate who is influencing whom 
by assigning values of 
 -1 = negative impact 
 0 = no impact 
 1 = positive impact  

Please let me take a photo.  
3. Now rearrange the cards according to your perception of how the system of 

textile production will change through the implementation of CLR. 
Thank you for your time and the great input (Turn off recording device!) 
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Appendix II: Interview Guide for Stakeholders 
 
Interviewee No.:   
Position:    
Organisation/ Institution:   
Date:    
Time:    
 
 
Introduction 
 

ð Interviewer should introduce himself as a master’s student from Stockholm 
University 

ð Interview as part of a master’s thesis on the impacts of recycling materials on 
textile companies and regional development 

ð Assure the interviewee that all data will be handled confidentially, sign non-
disclosure agreement (NDA) 

ð Ask for consent to record the interview and start recording device 
ð Explain two-step approach: 1) short interview (approx.15-30 min); 2) Cognitive 

mapping exercise 
 
Opening Questions 
 
15. Could you please describe your professional position? What do you do? How long 

have you been working for the company? What did you do before this job?  
 
15.1. Do you have any professional responsibilities in this position concerning 

the textile industry? What are they? 
15.2. How are you involved with the textile industry?  

 
16. How is your organisation involved in the sustainable apparel industry? 

 
Current Supply Chain System 
 
17. What actors do you think are most relevant within Portugal’s textile industry?  
18. How do these actors work with each other? 
19. What do you think are threats to the current textile production system in Portugal? 
20.  
Closed Loop Recycling and Circular Economy Implementation 
 
21. What role plays recycling in Portugal’s textile industry? 

21.1. Which recycled materials are being used? 
 
22. Has or will recycling affect the way materials are being sourced?  

 
23. What do you connect with the term closed-loop recycling? 
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23.1. How could using the same material over and over again impact material 
sourcing in the industry? 

 
Regional Production and Resilience 
Northern Portugal has a long history in textile production, but competition elsewhere is 
strong.  
24. What do you think are the reasons for Portugal’s specialisations in the textile 

industry? 
25. What to do you think will be the future for the Portuguese textile industry? 
 
26. How do you think closed-loop recycling could help Portugal’s textile and clothing 

industry?  
 
Closing Questions 
 
27. Is there anything you would like to add? Anything you think that I missed in my 

questions? 
 
28. Do you have any concluding remarks? 
 
 
Post-Interview 

ð Keep recording device running. 
ð Explain cognitive mapping exercise: 
 

This exercise is to visualise your perspective:  
 

4. Please write down the different actors involved in your supply chain. One on 
one card. 

5. Then lay out the cards on the paper according to how you see the system of 
production. 
Please draw arrows between the actors and indicate who is influencing whom 
by assigning values of 
 -1 = negative impact 
 0 = no impact 
 1 = positive impact  

Please let me take a photo.  
6. Now rearrange the cards according to your perception of how the system of 

textile production will change through the implementation of CLR. 
 

Thank you for your time and the great input  
 

Turn off recording device 
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Appendix III: Categories and Codes  
 

# Category Codes Description References 
1 Sustainability 1.1 Overshoot/ Planetary Boundaries 

 
Exceeding the Earth’s systemic boundaries and 
depleting sinks 

(Rockstrom et al. 2009; Will Steffen 
et al. 2005) 

1.2 Social Sustainability Social Foundation: Gender equality, peace, justice etc. (WCED 1987; Raworth 2017: 45-46) 

1.3 Efficiency  
 

Increasing productivity. (Michelsen et al. 2016: 25) 

1.4 Consistency  
 

Replacement of resources with renewables. (Michelsen et al. 2016: 25) 

1.5 Sufficiency 
 

Reduction of consumption (Michelsen et al. 2016: 25) 

1.6 Environmental Footprint 
 

Unintended negative environmental externalities of 
production. 

(Dicken 2011: 456) 

2 Current Production  
System 

2.1 Conventional Supply Chain 
 

Sourcing of materials, i.e. fibres or garments for the 
production of textiles and clothes.  

(Dicken 2011: 303; EMF 2017: 46) 

2.2 Supplier Dependency 
 

Manufacturers relying on geographically dispersed 
suppliers for sourcing of specific materials. 

(Gereffi and Memedovic 2003: 3; 
Dicken 2011: 431) 

2.3 Virgin Material 
 

New natural or synthetic fibres or garments used feed 
material for production. 

(EMF 2017: 20) 

3 CLR / Circularity 3.1 Design for Circularity 
 

Product design needs to account for recyclability (EMF 2013: 22) 

3.2 Barriers 
 

Systemic, individual or organisational circumstances 
that may hinder the transition towards circularity. 

(Payne 2015: 117) 

3.3 Creation & Sharing of Knowledge 
 

Sharing new knowledge on circular practices among 
manufacturers and suppliers.  

(EMF 2017: 117) 

3.4 Biological Metabolism 
 

Circulation of material in natural biological cycles 
through composting. 

(Braungart, McDonough, and 
Bollinger 2007: 1343) 

3.5 Technical Metabolism 
 

Circulation of components in technical cycles. (Braungart, McDonough, and 
Bollinger 2007: 1343) 

3.6 Collection  
 

Collection of post-industrial or post-consumer waste. (EMF 2013: 24) 

3.7 Sorting Sorting of materials into pure resource groups. (EMF 2013: 29) 
3.8 Reparability 

 
Ability of a product to be repaired in order of 
extending the product lifetime. 

(Pal 2017: 114; EMF 2013: 25) 

3.10 Reuse & Reselling 
 

Extending the product life time through change of 
ownership in form of resale, rent or donation. 

(EMF 2017: 78-79) 
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3.11 Phase out Chemicals & Reduce 
Microfiber Shedding 

 

Substitution of dangerous substances in production and 
products. Reducing the fibre shedding of synthetic 
materials. 

(EMF 2017: 23) 

3.12  Transparency Making a product’s supply chain retraceable. 
 

(EMF 2017: 100-103) 

3.13 Virgin Material Reduction Reducing virgin material use (EMF 2017: 25) 
4 Regional Resilience 4.1 Adaptive Capacity Region 

 
Ability to adapt to change and transform. (Folke et al. 2016: 2) 

4.2 Regional Vulnerability 
 

Exposure of a region to risk by environmental 
disasters, economic or political unrest. 

(Christopherson, Michie, and Tyler 
2010: 5) 

4.3 Regional Innovation 
 

A region’s ability to change towards generate change. (Martin 2012: 12) 

4.4 B2B Connections 
 

Interdependencies among regional firms, networks and 
business associations.  

(Simmie and Martin 2010: 33) 

4.5 Geographical Proximity 
 

Geographic closeness to relevant suppliers, customers 
and markets. 

(Dicken 2011: 327) 

5 Entrepreneurial 
Resilience 

5.1 Supply Chain Resilience 
 

Making the supply chain adaptable to external or 
internal errors.  

(Christopher and Peck 2004: 4) 

5.2 Adaptive Capacity Entrepreneur 
 

Ability of firm or entrepreneur to be flexible and adapt 
to changing circumstances. 

(Ayala and Manzano 2014: 127) 

5.3 Innovative Capacity 
 

Ability to change production according to demands. (Pal, Torstensson, and Mattila 2014: 
411) 

5.4 Network 
 

Collaboration among manufacturers and suppliers to 
exchange knowledge. 

(Pal, Torstensson, and Mattila 2014: 
412) 

5.5 Material & Financial Resources 
 

Keeping a stock of raw materials and being financially 
independent. 

(Pal, Torstensson, and Mattila 2014: 
412) 

6 Criticism 6.1 Material Concerns 
 

Criticism towards the recyclability of materials and 
resource recovery practices. 

n/a 

6.2 Conceptual Criticism 
 

Criticism towards the concepts of a CE and CLR. n/a 

6.3 Organisational Criticism  Criticism towards the organisational structures of a CE n/a 
7 Other n/a n/a n/a n/a 
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Appendix IV: Individual Cognitive Maps 
 
Cognitive Map 1: Interview 1 
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Cognitive Map 2: Interview 2 
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Cognitive Map 3: Interview 3 
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Cognitive Map 4: Interview 4 
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Cognitive Map 5: Interview 7 
 

 


