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FOREWORD

Every day people wear clothes, pants, sweaters, scarves, and change them all the 
time.  On the one hand, clothes represent a necessary good in contemporary society. 
They have become an expression of status, a style that no one knows how to renounce 
anymore. On the other hand, people rarely wonder about the impact of the textile 
industry on the climate.

The fashion and textile industries are crucial for the Italian economy and soft power. 
However, from a sustainability point of view, they are also identified as critical sectors 
because of their very polluting production systems, still characterized by linear processes, 
with very low amounts of product recycled into new apparel.

In the middle of a dramatic climate change, our behaviors and habits become 
fundamental to avoid a substantial negative impact on the environment. Notwithstanding, 
consumers and producers still often underestimate the problem because of the lack of 
awareness, specific competencies, capabilities, incentives, and lack of clear policies, 
among others. Only through dedicated investments in a cultural shift towards the 
Circular Economy knowledge and practices could this sector become more sustainable, 
productive, and even profitable.

Given the context and focus on these issues, Tondo is actively engaged in diffusing 
knowledge about Circular Economy principles and practices and awareness of their 
importance for our society. Indeed, Tondo acts in a duplicity role of advocacy towards 
different stakeholders and of supporting business organizations and public institutions 
in the implementation of the Circular Economy for the transition towards an economic 
and industrial system that is restorative and regenerative. The starting point of this 
commitment is the territory around us.

For these reasons, we present a down-to-the-ground research aiming to offer a 
picture of the practices related to sustainability and circularity in the textile industry 
in a specific and relevant area for the sector, including Lombardy and Piedmont. This 
work represents a starting point to concretely foster the transition towards circular 
production models in the Italian textile industry. Therefore, we developed a tripartite 
approach with different levels of granularity to measure the level of sustainability and 
circularity of the companies embedded in this area.

This report represents the result of that research. We highlight how few companies in 
the fashion and textile industry are adopting Circular Economy practices and strategies. 
Additionally, there is a clear lack of knowledge-sharing about the opportunities that 
these practices can bring to companies on a systemic level. At the same time, during 
our workshops and talking with different stakeholders in the sector, we are witnessing 
a growing interest around Circular Economy and collaboration among different players. 
Leading companies are also showing how the implementation of CE practices into 
their strategies can drive concrete sustainable results and competitive advantages in a 
sector facing a new challenging era in which the Circular Economy is essential for its 
successful (r)evolution.

To learn new habits is 
everything, for it is to reach the 
substance of life. Life is but a 
tissue of habits.

Henri Fréderic Amiel 
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1.  EXECUTIVE SUMMARY

1.1 Overview

Globally, the fashion and textile industry 
is one of the most polluting industries and 
it is expected to use up 25% of the global 
carbon budget by 2050. It is estimated 
also that more than 70% of the textile used 
to create apparel is being landfilled or 
incinerated and less than 1% is recycled 
into new apparel. 

Given this context, when the European 
Commission adopted in 2020 the new 
Circular Economy Action Plan resource-
intensive sectors, such as textile and 
fashion, were given priority. In fact, the EU 
Strategy for Textiles1 aims at strengthening 
industrial competitiveness and innovation 
in the sector, boosting the EU market for 
sustainable and circular textiles, including 
the market for textile reuse and new 
business models.

The implicit assumption is that, in the 
fashion and textile sector, there are 
considerable market opportunities 
related to the application of the Circular 
Economy, and companies not adopting 
circular business models will necessarily 
lose their competitiveness in the market 
in the near future.
 
In 2019, in Italy, the turnover of the textile-
apparel sector touched 56 billion euros 
with approximately 45 thousand companies 
and 400 thousand employees. The textile 
sector accounts for approximately 20 billion 
euro of turnover with more than 15,000 
enterprises, 60% of which are located in 
Tuscany, Lombardy, Veneto, and Piedmont.2

Given the economic, cultural, and 
environmental relevance of Italy's fashion 
and textile industry, the transition towards 
more circular and sustainable production 
models represents both a necessity 
and an opportunity. Still, they are often 
underestimated or unknown because of 

the lack of human-specific capital and 
resources as well as the possibility to get in 
contact, learn from, and partner with, other 
companies at the edge of this transition 
within and outside the value chain.
 
In a nutshell, this study aims to depict 
an overview of the current situation as a 
starting point to accelerate the transition 
towards the textile sector's Circular 
Economy, identifying the best practices 
put in place and the significant challenges 
faced by companies in very specific and 
relevant geographic areas where the textile 
sector has a long tradition.

We have tried to answer the following 
questions:

• What is the level of implementation of 
circular and sustainable practices?

• What are the connections between 
different actors possessing the knowledge 
and capabilities related to the Circular 
Economy within these systems?

• What are the perceptions about the 
importance of the Circular Economy 
for the business's current and future 
sustainability?

• What are the actions implemented by 
the companies to make the products 
more circular?

We followed a tripartite approach, including:

1. Desk research, 

2. Questionnaire,

3. Circularity assessment.

The first element of our approach is the 
desk (archival) research that had the 
objectives to analyze the implementation 
of sustainable and circular practices at 
the company level in terms of actions 
put in place and certifications gained, 
codified into four areas: Energy, Water 
and Waste; Materials and Supply Chain; 
Communication and Accountability; 
Organization and Budget. In addition, we 
tried to map existing collaborations and 
partnerships stimulating positive behaviors 
related to circularity and sustainability.

The sample for the analysis consisted 
of 300 companies that were selected 
and analyzed according to their location 
(Lombardy region and province of Biella), 
turnover (exceeding €10M) and absence of 
insolvency. Based on the economic activity 
classification, the companies were further 
divided into Suppliers or Fashion firms, 
classifying them according to their size: 
Large Enterprises (LEs) or Small Medium 
Enterprises (SMEs).

After a review of the available indexes 
both from academic and practitioner 
literature, we identified 14 types of actions 
and 29 certifications relevant to our 
context. We then assigned each action and 
each certification to one or more of the 
categories previously mentioned.
 
A quantitative index was developed to 
compare companies' performance in 
terms of circularity and sustainability (see 
the methodological note for more details). 
This represents the first building block for 
the effective implementation of circular 
and sustainable practices. However, a 
Circular Economy implies a systemic 
approach involving different actors that 
contribute to the diffusion of Circular 
Economy knowledge and practices 
that are often overlooked. The idea is 
that the web of relationships between 
different actors in the system represents 
the infrastructure through which the 
knowledge and practices related to the 
Circular Economy diffuse. The diffusion 
will be fostered by the presence of a dense 
network of relationships in which the most 

central actors are characterized by a high 
level of circularity and sustainability based 
on the quantitative index associated with 
each of them.

The second element of our approach is the 
questionnaire that had the objectives to:

1. Analyze the perceptions that companies 
possess about the Circular Economy;

2. Understand the level of implementation 
of sustainable and circular practices 
at company level and triangulate the 
information obtained through the desk 
research as the primary source of 
information.

For the questionnaire, the sample was 
expanded to include start-ups with a 
focus on circularity in the textile and 
fashion industry in order to appreciate 
the differences in terms of perceptions 
and of focus concerning practices 
developed. Given the well-known 
resistance to change of established firms 
and the potential need of developing 
partnerships with start-ups in the 
field to foster and boost technological 
changes, the comparison of their answers 
will allow an analysis of the potential 
complementarity that would eventually 
facilitate collaboration. We targeted the 
same population of the desk research 
(300 companies) and we added 58 start-
ups with a focus on Circular Economy, 
obtaining 17 answers from start-ups and 
45 from Suppliers.
 
Finally, three cases were chosen as 
examples to apply a very fine-grained level 
methodology to conduct a circularity 
assessment of a company or single 
product through the collection of material 
and energy data.
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1.2 Desk research: key findings

Overall, the average performance score 
in our quantitative index based on the 
desk research is relatively low, with high 
dispersion around the mean, compared 
to the maximum achievable. Suppliers 
perform better on average than fashion 
companies in all categories, while LEs 
outperform SMEs. This is generally driven 
by the size of the firms and therefore the 
greater availability of both intellectual and 
financial resources.

We then classified the companies into 
groups on the basis of their performance 
on the technical (materials and waste) and 
organizational (communication and internal 
organization) dimension. The data show 
that only a few Supplier SMEs and LEs fall 
within the group that we called “Achievers” 
reaching high scores on both dimensions 
while among the “Laggers”, companies 
with low scores on both dimensions. 
Interestingly enough, we have a third group 
of companies that we call “Concretes” that 
have a focus on the quality of materials and 
processes but usually do not communicate 
nor have dedicated resources that are 
accountable for sustainability or circular 
activities. Here we have mostly SMEs 
classified as Suppliers and some LEs 
Fashion firms. From a systemic perspective, 
this is the most interesting group because 
they both have knowledge and practices 
implemented that are potentially 
forgotten because they are less visible 
and communicated to stakeholders and 
potential business partners looking for their 
materials and services.
 
If we look at the web of relationships 
between actors based on their participation 
in events related to sustainability and 
circularity or projects and collaboration 
with both private and public institutions, 
associations, and universities on these 
themes, we note the presence of many 
isolated companies with a medium-high 
overall performance. Additionally, there 
is a division in the network with different 

better-performing companies isolated, 
while some others are connected with a 
greater plurality of players (See Figure 14, 
page 41). Two types of catalytic events 
clearly emerge from one side Milano Unica, 
Munich Fabric Fair, and Premiere Vision 
Paris and from the other side of the graph 
Future Fabric Expo, WSM White, and Pitti 
Filati. Again, one of the main takeaway is 
related to the need to increase the visibility 
and connection between companies 
able to foster the diffusion of knowledge 
related to circularity and sustainability 
and the exchange between different 
actors not only within the value chain but 
towards supporting organizations such 
as Trade associations and not-for-profit 
organizations or networks of enterprises, 
and research or consultancy organizations 
able to provide the knowledge and skills 
but also to accelerate the diffusion and 
culture of circularity.

1.3 Questionnaire: key findings 
and challenges

1.4 Case studies: highlights

What emerged from our primary research 
based on the analysis of 45 respondents 
identified in the desk research and 17 start-
ups, confirms and further qualifies our 
insight from the desk research and can be 
summarized as follows:
 

1. LEs focus their attention on energy 
efficiency but are on the verge of 
indifference as regards their selection 
of Suppliers on the basis of Circular 
Economy criteria;

2. LEs and SMEs declare they use 
sustainable materials with a focus on 
product durability rather than concepts 
more related to circularity practices 
(e.g. circular design);

3. The use of the various business models 
such external loop or take back is very 
scarce for SMEs and LEs;

4. The perceived knowledge gap about 
Circular Economy principles and 
actions is quite relevant between 
established firms and start-ups 
as well as the perceived ease of 
implementation of Circular Economy 
principles within the company;

5. The three most important benefits 
listed by respondents and related 
to Circular Economy are: a reduced 
environmental impact on water and 
land, a reduction of waste produced by 
the company and a lower consumption 
of materials and energy;

6. However, less than 40% of the 
companies consider the Circular 
Economy as a driver for their 
competitiveness in the market;

7. Technological limitations about materials 
and processes used in the company 
followed by high investment costs and 
lack of circular fashion culture within the 
company are the major obstacles related 
to Circular Economy.

The methodology we used to conduct 
the circularity assessment is based on the 
Material Circularity Index (MCI) developed 
by the Ellen MacArthur Foundation.3 The 
MCI is a quantitative indicator expressed 
as a percentage that takes into account 
the material flows associated with the 
production and the disposal of a product. A 
product with a MCI of 100% is fully circular, 
while one with MCI of 0% is fully linear. We 
decided to give the score to the companies 
on a scale that goes from 1 to 5, each 
number representing a MCI score range, 
using 20% intervals. The data needed to 
calculate the MCI were asked from three 
case study companies (i.e., WRÅD, Marchi 
& Fildi, and Rifò), which participated by 
sharing the information related to one of 
their products.

WRÅD shared with us the information 
related to Graphi-Tee, a t-shirt fully made 
of organic cotton and colored with a 
tincture made with reused graphite, which 
obtained a score equivalent to 3, which is 
correlated to an MCI estimated to be in 
a range from 40% to 60%, thanks to the 
sustainable feedstock for the product and 
the reuse of part of the production waste.

Marchi & Fildi presented Supernova, a yarn 
produced by employing the ECOTEC® 
process, which scored 3, and is correlated 
to an MCI estimated to be in a range from 
40% to 60%. The yarn is made with two 
thirds of reused wool, and the production 
of wool waste is further recycled.

The MCIs of these two products could have 
reached more than 70%, reaching a score 
of 4, if the end-of-life phase had better 
reuse and recycling rates. As a matter of 
fact, today in Italy only about 15% of the 
overall textile waste is actually collected 
for material recovery, and that is having a 
relevant impact in the calculation of the 
final score.
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1.5 Conclusions: highlights

Finally, Rifò shared the information about 
Romeo, a sweater made of in-house 
recycled cashmere and wool, which 
obtained a score equivalent to 4 and the 
MCI is estimated to be in a range from 
60% to 80%. The fully recycled input and 
the high durability of the product are the 
two main contributors to the score. The 
takeback model implemented by Rifò is 
estimated to potentially raise the MCI 
further to 88%, reaching a score of 5.

Considering the strategic relevance of 
Italy's fashion and textile industry, the 
transition towards more circular and 
sustainable production models represents 
not only a necessity, but also a great 
economic opportunity. Still the status 
emerging from our study shows a lack 
of implementation of sustainability and 
Circular Economy practices with only 
a few remarkable exceptions that are 
leading the way to a more sustainable and 
circular industry.

In order to accelerate this important 
transition, some actions are becoming 
increasingly relevant and should be 
pursued, in the immediate future, by textile 
and fashion firms. In particular, based on 
the outcomes of our study, we suggest 
that a higher focus should be allocated 
on: product design, transparency, 
suppliers selection, industrial symbiosis 
to sustain external loops, R&D activities for 
new sustainable and circular materials, 
business models for the Circular Economy, 
communication, and finally, a wider 
cultural shift that might sustain the overall 
transition process.

To develop a circular 
product, the entire system 
has to be circular.
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2.  INTRODUCTION

2.1 Changing paradigm: moving from Linear to Circular Economy

There is only one planet Earth, yet by the 
year 2050, we will be consuming as if 
there were three.4 These unsustainable 
consumption levels can be traced to our 
current economic model characterized 
by its ‘take-make-dispose’ approach. The 
so-called “linear economy” has led us 
to an alarming milestone: the volume of 
material consumed by the global economy 
passed 100 billion tonnes in 2017. Of this 
amount, only 8.6% is cycled back into the 
global economy while the rest is mainly 
wasted. Under the current trajectory, global 
material consumption will reach 170-184 
billion tonnes by 2050, as projected by the 
International Resource Panel (IRP).5 This 
negative trend can be explained by three 
underlying and interrelated trends: the high 
extraction rates of virgin materials, the 
ongoing stockpile growing-up, and the low 
levels of end-of-use processing and cycling. 
All of these trends are deeply embedded 
within the mindset of the linear economy.
 
Reversing this trend requires a shift away 
from the linear economic model towards 
a more circular one. A Circular Economy 
is based, by design and intention, on a 
restorative and regenerative approach 
that aims to decouple economic growth 
from finite resource use.6 It is a model 
that allows us to collectively reimagine 
and redesign our systems to realize an 
ecologically safe and socially just space for 
everybody. It would enable us to live in a 
world where social systems operate within 
planetary boundaries.7

The Circular Economy, based on the Ellen 
MacArthur definition, is built on three 
principles:

1. Designing out waste and pollution;

2. Keeping products and materials in use;

3. Regenerating natural systems.

The model also distinguishes between 
biological and technical cycles. In 
biological cycles, food and biologically-
based materials feed back into the system 
through processes such as composting 
and anaerobic digestion. The aim is to 
regenerate living systems (for example, 
soil) that provide renewable resources 
for the economy. On the other hand, 
technical cycles recover and restore 
products, components, and materials 
through reuse, repair, remanufacture, or 
recycling strategies.8

From the start, products will be designed 
so that waste is minimized or designed 
out entirely while prioritizing their 
durability. This approach is crucial since 
up to 80% of a product’s environmental 
impacts are determined at the design 
phase.9 To eliminate waste, changes need 
to occur across the whole value chain 
and entails using fewer and preferably 
renewable materials, designing and 
making products that have a longer 
lifespan and are easy to repair, easily 
disassembled, or upgraded several 
times during their lifecycle.10 Moreover, 
products can be used in cascading cycles 
meaning that they will be applied for 
different uses across different sectors. 
Cotton apparel, for instance, can first 
be reused as second-hand apparel and 
afterward be shredded and used as 
fiber-fill in upholstery in the furniture 
industry. After that, it could be reused to 
substitute virgin materials in stone wool 
insulation for the construction industry. 
The remaining unusable cotton fibers can 
eventually be biodegraded.11 This example 
illustrates how waste will not be seen as 
waste in a Circular Economy anymore but 
as a resource to be utilized several times 
more effectively.

Finally, adopting a Circular Economy 
model can generate significant benefits 
not only for the environment, but also 
for the society. Between 2012 and 2018, 
the number of jobs linked to the Circular 
Economy in the EU grew by 5% reaching 
around 4 million. It is further estimated 
that applying Circular Economy principles 
across the EU economy can increase 
EU gross domestic product (GDP) by an 
additional 0.5% by 2030, creating around 
700 thousand new jobs. Also, companies 
can increase their profitability by adopting 
closed-loop models, minimizing the 
resource use of manufacturing firms 
in the EU, which spend about 40% 
on materials on average. At the same 
time, such closed-loop models will 
protect companies from resource price 
fluctuations .12

The shift towards a more Circular Economy 
became imperative in March 2020, when 
the European Commission adopted the 
new Circular Economy Action Plan, one of 
the main building blocks of the European 
Green Deal, supporting industries to 
modernize and exploit opportunities 
domestically and globally. With measures 
along the entire life cycle of products, the 
new Action Plan focuses on designing and 
producing a Circular Economy. It provides 
a “sustainable products” policy framework 
giving priority to the reduction and 
reuse of materials before their recycling, 
setting minimum requirements to prevent 
environmentally harmful products from 
being placed on the EU market, and 
tackling false green claims.

In this Action Plan, priority is given to 
resource-intensive sectors such as textiles. 
The EU Strategy for Textiles aims at 
strengthening industrial competitiveness 
and innovation in the sector, boosting the 
EU market for sustainable and circular 
fabrics, including the market for their 
reuse, addressing fast fashion, and driving 
new business models. Companies not 
adopting circular business models will 
risk losing their competitiveness in the 
market. The Circular Economy will become 
a must for their survival, and if they are 

well prepared for this transition, it could 
be a valuable business opportunity. For 
this reason, companies should include 
initiatives to close the circle in their 
sustainability strategies, as they can bring 
benefits to business, nature, and society.
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2.2 The Fashion Industry and its environmental and social impact

One of the industries which can benefit 
from a shift to a more circular model is the 
fashion industry. The fashion industry is one 
of the world’s largest consumer industries, 
generating $ 1.9 trillion in annual apparel and 
footwear revenues in 201913, and employing 
around 60 million people along its value 
chain. However, the fashion industry needs to 
quickly address its environmental footprint as 
it is expected to use up to 25% of the global 
carbon budget by 2050.14

In 2018 the fashion industry accounted for 
around 2.1 billion tonnes of greenhouse gas 
(GHG) emissions, which are 4% of global 
GHG emissions. This amount would be 
equivalent to France, Germany, and the 
UK’s annual GHG emissions altogether.15 
Approximately 70% of the fashion industry’s 
emissions were associated with upstream 
activities such as materials production, 
preparation, and processing. The other 30% 
was attributed to downstream activities 

such as retail operations, the use-phase, and 
end-of-use activities.16

 
From a material perspective, more than 
97% of the resources are derived from 
virgin feedstocks to produce 50 million 
tonnes of fiber every year. It is estimated 
that globally more than 70% of the textile 
used to create apparel is being landfilled or 
incinerated and less than 1% is recycled into 
new apparel.17 The latter one represents a 
loss in materials which is worth more than 
$100 billion annually. Only 13% of clothing 
is recycled into lower-valued applications 
after use, such as insulation material, 
wiping cloths, and mattress stuffing. These 
applications are likely to constitute the final 
use since materials are currently difficult to 
recapture at this stage.18

Worldwide, customers miss out on $460 
billion of value every year by throwing away 
apparel they could continue to use, while 

Figure 1 - See Reference 43 

Retail sales of the global apparel and footwear market 
from 2017 to 2019, with a forecast for 2030
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some clothes, especially in most developed 
economies (e.g. USA), are estimated to be 
discarded after just seven to ten years.19 
 
Moreover, 20% of industrial water pollution 
worldwide is attributable to the dyeing 
and treatment of textiles20, and 20-35% of 
microplastic that flows into the ocean is 
attributable to the fashion industry.21 
This last percentage represents around 
0.5 million tonnes of plastic microfibers, 
16 times more than the plastic microbeads 
released from cosmetics and equivalent to 
more than 50 billion plastic bottles. Under 
a business-as-usual scenario, the number 
of plastic microfibers could grow to 0.7 
million tonnes per year by 2050.22

Finally, textiles’ production primarily relies 
on non-renewable resources, which amount 
to 98 million tonnes annually and include 
oil to produce synthetic fibers, fertilizers to 
grow cotton, and chemicals to manufacture 
dye and finish threads. Besides, the textile 
and apparel industry uses around 93 billion 
cubic meters of water per year (including 
cotton farming), which represents 4% 
of global freshwater use.23 Apparel is 
responsible for over two-thirds of it.24 

Last but not least, the fashion industry is 
responsible for a massive level of waste; the 
industry’s waste will increase by about 60% 
between 2015 and 2030, with an additional 
57 million tons of waste generated annually. 
This brings the total level of fashion waste in 
2030 to 148 million tons – equivalent to annual 
waste of 17.5 kg per capita across the planet. 
The vast majority of clothing waste ends up in 
landfills or is incinerated globally, only 20% of 
clothing is collected for reuse or recycling.25

Furthermore, with the increasing scarcity 
of resources and pressure to improve the 
social conditions of workers, the industry 
will face rising costs from labor to materials 
and energy. Between now and 2030, the 
industry’s labor costs are expected to 
continue to outpace growth in retail value. 
The cost of labor in large garment-producing 
countries is expected to grow at least 4% and 
as much as 5% a year. Indeed, wages may 
rise faster in the fashion sector than in other 

industries as the industry faces more public 
attention for its environmental impact and its 
low minimum wage compliance.

While cotton prices are expected to remain 
relatively stable at a projected real annual 
growth of 1%, it is reasonable to assume 
that the cost could increase given the 
increasing water scarcity worldwide and 
the economic consequences of future 
cotton production. Energy prices are 
projected to increase with annual growth 
of at least 2.3% to as much as 3.5% over 
the same period. Due to the scenarios 
outlined above, GFA and BCG projected in 
2017 that, by 2030, fashion brands will see 
a decline in EBIT margins of more than 3 
percentage points if business-as-usual is 
driven forward.26 

Therefore, adopting a circular economic 
model in the textile and fashion industry 
will generate several benefits for the 
environment, society, and businesses. 
On the environmental side, there might 
be lowered GHG emissions, reduced 
consumption of virgin, non-renewable 
sources, and energy. Moreover, hazardous 
substances that flow into the environment 
will be reduced, and there will be less 
pressure on water-scarce regions. 
Benefits for customers consist of buying 
long-lasting, high-quality products that 
have significantly less wear out. In turn, 
customers will be buying less and own 
fewer unwanted items. At the same time, 
the use of only safe material inputs will be 
included, increasing the well-being of both 
the people fabricating the garment and the 
consumer who is wearing it. Businesses 
would benefit significantly by lowering 
the use of virgin material, in terms of cost 
reduction and minimizing the exposure to 
ever more volatile raw materials prices, and 
increasing their resilience.27 Risks of value 
chain disruption by natural catastrophes or 
geopolitical imbalances will be decreased 
since decentralized operators will provide 
alternative material sources.28
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The Italian textile industry plays an 
essential role in the fashion sector and the 
entire national manufacturing industry, 
and, on a European scale, Italy sits on the 
podium of the principal producers with a 
high level of specialization in the different 
stages of the value chain.29

The geographical subdivision into 
world-famous productive districts is a 
distinctive feature of the Italian industrial 
system, with more than 60% of the textile 
companies located in Tuscany, Lombardy, 
Veneto, and Piedmont.30

Since the 1990s, the worldwide fashion 
industry structure has been undergoing 
a profound transformation due to the 
progressive displacement to China and Asia, 
as centres of balance for both production 
and demand. The new competitive context 
penalized primarily small companies, 
especially the contractors, specialized in 
lower quality products, without any direct 
access to the market, and much more 
exposed to competitive pressure from 
emerging countries.31

In 2008, the global financial crisis severely 
curtailed final demand, both global 
and domestic, and led to the exit from 
the market of all companies that were 
financially unsound and unable to reinvent 
themselves in the face of lower demand. 
Between 2008 and 2019, textile and apparel 
sectors lost about 114,500 jobs (-22%) and 
12,000 companies (-21%) due to the process 
of concentration of the industry. It is even 
expected an acceleration of this trend.

In 2019, the turnover of the textile-clothing 
sector touched 56 billion euros, and for 
2020, an average annual decrease of 
23,7% was expected (the equivalent of 
13.2 billion euros less). This estimation 
well summarizes the heavy effects of the 
pandemic, with strong repercussions on 
companies’ budgets and employment.

Looking at past recessions and taking into 
account the unique characteristics of the 
current Covid-19 crisis, it is estimated that 
total industry employment could decline by 
as much as -3,4% and that companies will 
experience a decline of -1,7% compared to 
-5% and -3,3% in 2009, respectively.

A way to mitigate the negative impact of 
these factors and to regain a competitive 
advantage is to foster a strategic change in 
the fashion and textile industry. This new 
strategic pillars can be based on the Circular 
Economy concept to meet the emerging 
needs of customers in terms of ethical 
and sustainable products and production, 
while anticipating the European legislation 
aiming at reducing the overall environmental 
impact and resource footprint in both 
production and consumption.32

The need to overcome the current linear 
economic models is also evident in the use of 
natural fibers mostly imported from foreign 
manufacturers. This dependence increased 
in recent years, especially with the advent 
of fast fashion and the growth of low-cost 
products with a shorter shelf life, offering 
new collections every two-to-four weeks.33

Therefore, it is undoubtedly necessary to 
intervene on the production processes 
to extend the useful life of products, 
avoiding as much as possible dangerous 
substances that would hinder the recycling 
of materials, and facilitating the recovery 
of materials and energy during the final 
treatment of wastewater. Consequently, 
the choice of raw materials is crucial, and 
the use of natural fibers from renewable 
sources is increasingly becoming an 
advantageous asset in the textile market. 
However, it is essential to point out that 
natural fibers deteriorate rapidly after a 
few recycling cycles. Therefore, they can 
no longer be used in the textile sector, 
which implies the importance of their 
exploitation in other sectors. Due to 
highly competitive know-how on recycling 

2.3 Textile Industry in Italy

processes for different materials, this 
could be a great opportunity for Italy to 
start new production chains.34 A Circular 
Economy approach in the fashion industry 
could also support the availability of raw 
materials deriving from the recovery of 
waste or end-of-life products from other 
industrial sectors (industrial symbiosis), 
such as those deriving from the agri-food 
industry, representing another strategic 
sector of Made in Italy. At the same time, 
it could represent a source of recycled 
materials for other industries, such as the 
deteriorated recycled fibers to be used in 
the construction sector.

However, there are still several technical, 
regulatory, social and ethical obstacles 
that prevent an effective circularity of 
production processes and related products. 
From a technical point of view, one of 
the most critical obstacles in recovery 
and recycling is the complexity of textile 
products. In particular, both the materials 
that compose the various fabrics and 
the presence of potentially dangerous 
chemicals and accessories (e.g., buttons, 

hinges, labels) affect their use in new 
production cycles. Thereby, a solution 
could be creating products characterized 
by homogeneous fiber mixes, which, after 
the removal of accessories, can be used 
for a new production of yarn and new 
garments.35 On the other hand, in the 
research of circular-based solutions, it 
must be considered that garments made 
of different fiber materials are one of the 
assets of Made in Italy.36 This is clearly 
representing a trade-off that companies 
need to take into account in their strategies 
toward circularities.

The textile industry is strongly influenced 
by the REACH Regulation37, which 
provides for the gradual replacement 
of potentially harmful substances for 
human or environmental well-being with 
alternative substances or technologies that 
are economically and technically viable, 
safe, and sustainable. Yet, it is still possible 
to import articles containing substances 
of concern from non-EU countries on a 
regulatory level. Moreover, the REACH 
Regulation may also impact the end-of-life 

Figure 2 - See Reference 44 
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of textile materials: the replacement or 
reduction of hazardous substances in textile 
products placed on the market is essential 
to enable them to be recycled in the future.

Unlike other European countries that have 
launched national programs for textile waste 
exploitation in a circular perspective, there 
is not yet a structured and economically 
significant practice concerning it in Italy. 
According to the current legislation, textile 
waste can be classified as special waste 
and can not be disposed of with urban 
waste. Their disposal is thus a cost to the 
companies of the sector. However, a general 
simplification of the authorization procedures 
for recycling is required by developing clear 
and specific rules on the recovery and reuse 
of waste and end-of-life products.38

In the decade from 2007 to 2017 separate 
waste collection in municipalities had 
registered an increase from 80 to 133 kt39, 
with a material recovery rate that has 
increased at 13%, as can be seen from 

Figure 3. Although data show an increase in 
textile waste management, the percentage 
of textile materials collected is still too 
limited. Indeed, the rest of the textile 
material that is thrown away (more than 
85%) is not recycled or re-used, and gets 
sent to landfills or it is incinerated.

Additionally, most of the recycling consists 
of repurposing in other industries for lower-
value applications, like insulation material, 
wiping cloths, and mattress stuffing, all of 
which are currently hard to recapture and 
therefore usually constitute the final use 
of the material.40 Actually, many of these 
clothes could be reused on the second-
hand market, and if not, they should be 
recycled. However, a viable business case 
for recycling low-grade clothing still needs 
to be developed. This is urgent given that, 
according to the new European Waste 
Directive, by 2025 EU member states are 
obliged to implement a system enabling 
separate collection of textiles, in addition 
to re-wearable garments.41
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Finally, the Italian industrial clusters' 
regional concentration characterizing 
the textile and fashion industry would be 
ideal for applying new circular production 
models in this perspective.42 In fact, the 
Italian industrial clusters are contexts 
that traditionally favor the joint effort, 
coordination, and knowledge exchange 
of different players (e.g., companies, 
institutions, research organizations, 
investors, and consumers). This milieu is 
needed to effectively implement business 
models based on the closure of cycles and 
produce systemic impacts on the textile 
and fashion supply chain segments.
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3.  THE STUDY

3.1 Approach and framework used for the study

Given the economic, cultural, and 
environmental relevance of Italy's fashion 
and textile industry, the transition towards 
more circular and sustainable production 
models represents both a necessity and 
an opportunity. However, studies that 
focus on environmentally sustainable 
and circular practices in the fashion 
and textile industry are scant and only 
recently increasing.45 They are mainly 
theoretical and conceptual or review 
based literature while the empirical ones 
use multiple (few) cases with a qualitative 
and explorative approach.46 Often this 
approach is complemented with expert 
interviews47 while secondary data such as 
the company’s documentation, website, 
sustainability reports and GRI rankings, 
and news are used for triangulation of 
the information or for the selection of 
the cases.48 Few studies use surveys and 
mostly focus on understanding customers’ 
view and attitude towards sustainability 
in the fashion business.49 Additionally, the 
Italian context seems to be understudied50 
with very few works on sustainability 
and circular practices, from the side of 
the organizations, using significant and 
representative sample of the fashion and 
textile industry.51 However, the latter did 
not focus on the specific certifications 
adopted in the sample or having a holistic 
perspective on the practices implemented 
by textile and fashion firms.52

We built on and extended previous studies 
trying to offer a deeper and more fine-
grained analysis of the textile and fashion 
sector's state of the art for what concerns 
sustainable and circular practices, though 
on a smaller scale. We somehow reverse 
the approach using secondary data as 
the main source of analysis for a large 
and representative sample of fashion 
and textile firms presented in Lombardy 
and Biella district in Piedmont53; then 

we used a survey to triangulate the 
data and case studies as examples and 
opportunities to quantitatively measure 
circularity within a company at the 
product level. Finally, this is the first 
study, to the best of our knowledge, to 
adopt a social network perspective to 
show the degree of interconnectedness 
of different actors in the system with the 
assumption that a Circular Economy can 
be really implemented only if there is an 
infrastructure connecting different actors 
possessing the knowledge and capabilities 
related to the Circular Economy.54 

In a nutshell, the study aims to depict an 
overview of the current situation as a starting 
point to accelerate the transition towards the 
textile sector's Circular Economy, identifying 
the best practices put in place and the 
significant challenges faced by companies in 
very specific and relevant geographic area 
where the textile sector has a long tradition.
We did that with a tripartite approach that 
is described in more detail below.

DESK RESEARCH 

First, we performed a desk (archival) 
research with the objective to 1) identify 
and evaluate the levels of implementation 
of sustainable and circular practices at the 
sector and company level and 2) analyze 
existing collaborations and partnerships 
stimulating positive behaviors related to 
circularity and sustainability. We focused 
our attention on a specific and relevant 
geographic area both from an economic 
and symbolic point of view, namely, 
Lombardy and the district of Biella in the 
Piedmont region. The sample consists of 
300 companies belonging to textile and 
fashion firms according to their economic 
activity classification (in Italian Ramo di 
Attività Economica; RAE). For each of them, 
we collected data related to sustainable and 

circular practices such as specific circular 
and sustainable actions related to materials 
and energy management, certifications, 
internal roles, and budgets dedicated to 
the implementation of circular initiatives, 
among others. We used various sources 
ranging from the company's website, official 
companies’ reports, publications and news 
found in the leading Italian newspapers and 
through different search engines such as 
Google and Bing (see the sample paragraph 
below and the methodological note for a 
detailed description of the methodology, 
assumption, and limitation related to it). 
 
Starting from the analysis of the collected 
data, a quantitative index has been created 
to compare companies' performance in 
terms of sustainability and circularity. This 
index represents the initial building block 
for evaluating the effective implementation 
of circular and sustainable practices. 
However, a Circular Economy implies a 
systemic approach involving different actors 
that contribute to the diffusion of Circular 
Economy knowledge and practices often 
overlooked. This is among the first studies 
that try, through a social network perspective, 
to analyze the relationships between different 
actors in specific geographical areas and 
analyze the social structure that emerges 
from these relations' recurrence (see the 
methodological note for more details).
 
The idea is that the web of relationships 
between different actors in the system 
represents the infrastructure through which 
the knowledge and practices related to the 
Circular Economy diffuse. Social Network 
Analysis (SNA) is an ideal tool to map such 
relationships, their emergent structure, 
and the position of each actor within it. 
Additionally, this set of techniques allows us 
to represent the individual characteristics 
of each actor jointly. The idea is that the 
diffusion will be fostered by the presence of 
a dense network of relationships in which 
the most central actors are characterized by 
a high level of sustainability and circularity 
based on the quantitative index associated 
with each of them. For example, we can 
think about a network structure in which 
all the selected companies have few or 

no relationships. Else, the one with the 
most significant number of connections 
is also the least sustainable or circular 
and only connected to other companies 
characterized by low sustainability and 
circularity levels. The consequence is 
that such companies may be reinforcing 
knowledge and behaviors that are not in 
line with the sector's future needs and 
will less likely be exposed to it. What are 
relationships? In this study, according to 
standard SNA methodology, a relationship 
between actors is considered present if 
the actors have participated in the same 
events or projects related to sustainability or 
circularity. The assumption is that projects 
and events represent "places'' in which the 
actors interact and, therefore, potentially 
exchange knowledge. Specifically, we map 
and categorize relationships based on the 
participation in the following: 

1. Events related to Circular Economy and 
sustainability; 

2. Association of category and not for 
profit association; 

3. Collaboration with local and 
international institutions; 

4. Collaboration with Universities and 
research centers.

Unfortunately, we could not have access to 
the companies' official supply chain, given 
the relative norm of secrecy in the sector.

QUESTIONNAIRE

The second step is a survey carried out to 
understand the perceptions that companies 
possess about the Circular Economy and 
the implementation of sustainable and 
circular practices at the industry and 
company level. We targeted the same 
population identified in the desk research to 
triangulate the information collected in the 
previous step. Additionally, we expanded 
the sample to include start-ups with a focus 
on circularity and sustainability in the textile 
and fashion industry in order to appreciate 
the differences in terms of perceptions and 
of focus in terms of practices developed. 
The inclusion of start-ups is important. 
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Indeed, given the assumption that 
established firms are usually more resistant 
to change, they are also potentially in 
need of developing partnerships right with 
start-ups in the field, if they want to foster 
and boost technological changes able to 
move from a linear to a circular model. 
Therefore, knowing what they consider 
important and their actions, according to 
established models, would increase each 
other’s understanding and allow an analysis 
of the potential complementarity that 
would eventually simplify the collaboration. 
The research methodology is based on 
a questionnaire consisting of closed and 
open answer questions to collect both 
quantitative and qualitative instances. 
In addition, the questionnaire gave us 
the opportunity to collect more granular 
information regarding some practices that 
are not always shown publicly (e.g., waste 
management, water management, product 
design) and also to understand the range 
at which a certain practice is implemented, 
which was not possible with the desk 
research (see the methodological note).
 
CIRCULARITY ASSESSMENT

The last step in the analysis is the 
measurement of the level of circularity of a 
few cases at the company or single product 
level. These cases represent exemplars and 
offer the possibility to apply to a very fine-
grained level of the MCI methodology55 to 
assess the level of circularity of a company 
or single product through the collection of 
material and energy data. The underlying 
assumption is that eco-design does not 
concern only products but the production 
processes as well. Indeed, high amounts of 
waste are generated during the production 
phase. Rethinking the entire chain of resource 
use – from its extraction to the transformation 
stage – leads to significantly increased 
efficient use of materials. In this perspective, 
the development and application of systems 
for measuring circularity and environmental 
impact are crucial.56 

SAMPLE

The analysis related to the desk research 
and outlined in this study has been carried 
out on a sample of companies selected 
from the AIDA57 database, which collects 
information on all Italian companies which 
file their accounts. The sample selection 
criteria are the following:

• Company's headquarters in the Lombardy 
region or the province of Biella;

• Turnover exceeding € 10 million in 
2018;

• Absence of company arrangement, 
liquidation or bankruptcy procedures.

 
According to their RAE58 code, the 
companies so identified have been further 
divided into two categories to differentiate 
companies belonging to the textile industry 
(so-called Suppliers) from those belonging 
to the fashion industry (so-called Fashion 
firms). The sample includes 197 companies 
in the Suppliers category and 103 companies 
in the Fashion firms category.
 
The companies have also been classified 
according to their size, taking as reference 
the Italian legislation that defines the Small-
Medium Enterprise (SME) a company with a 
turnover of less than € 50 million. Applying 
this definition to our sample, we have 223 
SMEs and 77 LEs (Large Enterprises).
 
Thus, intersecting the two categories, the 
study sample is split as it can be seen in 
Figure 4.

Following, we present some descriptive 
information for each category in the sample 
(i.e. Suppliers (Figure 5) and Fashion 
firms (Figure 6)) based on companies' 
provenance.

3.2 Desk research

Figures 5 and 6
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METHODOLOGY

To calculate the index, a set of sustainable 
and circular actions and certifications related 
to these issues were identified. Through a 
so-called "desk research”, we verified which 
of these actions and certifications were 
implemented. After a review of the available 
indexes both from academic and practitioner 
literature, we identified 14 types of actions 
and 29 certifications relevant to our context. 
We then assigned each action and each 
certification to one or more of the following 
categories:
 
• Energy, water, and waste.  4 types of 

actions and 13 certifications related to 
energy production and use, water use 
and disposal, and waste management 
were assigned to this category (e.g., 
use of renewable energy, wastewater 
treatment, ISO 50001);

• Materials and supply chain. 4 types 
of actions and 21 certifications related 
to the type and quality of materials 
used, supply chain transparency, and 
the presence of products inspired by 
circularity principles design belong to 
this category (e.g., products designed 
with circular principles, GOTS59, GRS60, 
Cradle-to-Cradle);

• Communication and accountability. 
5 types of actions and 8 certifications 
related to Communication and 
transparency of the company (e.g., 
presence of a public sustainability 
report, ISO 2600061, EPD62);

• Internal organization and budget. 
3 Actions and 10 certifications 
related to the company's structure 
and management processes and a 
dedicated budget for circular initiatives 
(e.g., presence of a sustainability 
manager, presence of a budget for 
sustainability, SA8000).

 
For each type of action that is actually 
performed by the company is assigned the 
value 1 while certifications, as specified 
above, can be assigned to one or more 
categories. In this case, the value of 

each certification is 1 if it belongs to one 
category only, 0.5 if it belongs to two 
categories, and 0.25 if it belongs to four 
categories. In addition, each certification 
has been given a weight that represents the 
importance of certification with respect 
to Circular Economy practices (see the 
methodological note for more details 
on the methodology, assumption, and 
limitation related to it).
 
The score obtained in each of these four 
categories is divided by the maximum 
absolute score obtainable in the category 
itself. In this way, it is possible to get a 
relative score, ranging from 0% to 100% 
for each company, and to compare the 
companies' performances. Additionally, we 
have calculated the average and standard 
deviation of the companies' scores according 
to the four categories identified above.

RESULTS

In Figure 7, we summarize the average 
absolute points with their relative standard 
deviation obtained by the companies 
belonging to each category. From the figure, 
we can make the following observation:

• The average score is relatively low 
compared to the theoretical maximum 
achievable. Few companies have a 
significant number of sustainable 
actions and certifications among the 
ones identified in this research. 

• Suppliers, on average, perform better 
than Fashion firms. We believe that 
this difference can be found in higher 
accountability and transparency of 
the Suppliers' companies. Supplier 
companies are generally more 
focused on the sustainability of their 
products and on acquiring the related 
certifications. Instead, the core 
message of Fashion firms is often the 
quality, the tradition, and the Made 
in Italy label on their products, with a 
markedly lower openness, especially for 
what concerns the sustainability of the 
materials and the supply chain.

• Large companies perform better on 
average than SMEs, particularly in 
Communication and Organization. This 
evidence is a natural consequence of 
the company's size, which also gives 
greater possibility to proceed with the 
acquisition of different certifications. 
Large companies have a higher capability 
to make investments and dedicate more 
people and money to sustainability-
related projects. Also, these companies 
face higher pressure from clients and 
other stakeholders on this matter.

• Crossing the two classes reinforces the 
conclusions of the previous two points. 
The best-performing companies in all 
four indicators are found among the 
LEs Suppliers class, together with some 
outstanding SMEs Suppliers that score 
particularly well in the Materials and 
Supply Chain category.
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In order to get a more reliable index, the 
scores were further normalized by the score 
of the best-performing company within 
each class. This analysis gives a relative 
score comparing each company with the 
best performer of the sample in the same 
class, obtaining a more specific and precise 
analysis of the actual best practices in each 
class. The chart in Figure 8 summarizes 
these relative scores' average with the 
dispersions for all the categories
• The best relative scores are for the 

Materials and Supply Chain category, 
particularly among Suppliers. That 
means we have a higher number of 
companies with good scores for this 
category than others.

• As already evident from the previous 
chart, the dispersion of the companies' 
scores is very high.

For each class, the distribution of 
each company's relative scores was 
also constructed, with each column 
representing a 10% score range in the 
respective category. In this way, it is 
possible to understand if the distribution of 
scores is skewed towards specific values or 
normally distributed.  
Few companies have high scores, 
particularly among SMEs. For SMEs 
Suppliers, the materials category is the 
most balanced, while LEs Suppliers are 
better distributed among the deciles across 
the different categories. The exception 
is the Internal Organization and Budget 
category, where it is more difficult to find a 
lot of reliable information from public data.
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Finally, a multidimensional analysis 
(Figure 11) was developed classifying the 
companies on the basis of their performance 
on the technical (materials and waste) 
and organizational (communication and 
commitment) dimensions. In particular, the 
sum of the Energy, Water, and Waste and 
Materials and Supply chain  scores was used 
to represent the x-axis and the sum of the 
Communication and Accountability and 
Internal Organization and Budget scores for 
the y-axis. The two-axis identifies four areas 
represented by the different colors in the 
graph according to their relative positioning. 
Based on the results we identified three 
different groups of companies:

• Achievers (top right corner): focus on 
the quality of processes, materials and 
company accountability. Only Supplier 
companies belong to this group.

• Concretes (bottom right corner): 
focus on sustainability of products 
and raw materials, and less interest in 
communication. Almost all Supplier 
companies are present here, in 
particular SMEs.

• Laggers (bottom left): lack of good 
performances in both directions. Almost 
all Fashion firms are in this group. 
The lack of accountability can be an 
obstacle to the knowledge of the actual 
performance of the companies.

It is worth noting that no companies 
appeared in the top left corner which 
suggests that no company in the sample 
seems to adopt greenwashing practices 
since there is not a high score related 
to communication and organization 
combined with a low score on energy, the 
waste management and the materials, i.e. 
advertising sustainable projects without 
actual implementation. However, the 
fact that the majority of the company 
score low on this dimension suggests two 
potential issues: first, no communication 
and therefore no knowledge about the 
implemented circular practices within 
the companies and therefore a missing 
opportunity to connect the company with 
circular standards across the supply chain 
and in particular textile companies with 
Fashion firms; second, the lack of human 

Multidimensional chart - Relative points
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capital and commitment needed to change 
both the culture of a company and to 
implement circular actions.

SOCIAL NETWORK ANALYSIS

A Social Network Analysis (SNA) was 
performed on the same companies 
included in the desk research sample 
to depict relations among actors and to 
analyse the social structures that emerge 
from the recurrence of these relations.63 

From this perspective, we can imagine 
that the ability of the system to make the 
transition to a circular-based economy 
is influenced by the degree to which 
different actors possessing specific 
related knowledge interact, offering the 
possibilities to develop relationships and 
to spread such knowledge. The more the 
system is connected and the more the 
central actors in the systems are those 
who best perform or possess specific 
knowledge related to Circular Economy, 
the greater the possibility to witness 
a large-scale diffusion of the Circular 
Economy within it. To uncover the social 

structure we reconstruct what is called the 
affiliation or bi-partite network64  in which 
ties exist only between nodes belonging to 
different sets. In particular, we considered 
as a set from one side the companies 
in our sample and from the other 
side different types of “relationships”. 
Therefore a relationship is recorded if a 
company under scrutiny has participated 
in, developed a project with or is a 
member of one of the following: 

1. Events related to Sustainability and 
Circular Economy; 

2. Association of category and not for 
profit association; 

3. Collaboration with local and 
international institutions; 

4. Collaboration with Universities and 
research centers;

5. Collaboration with service 
organizations.

Figure 12



4140

The assumption is that projects, 
associations, and events represent 
"places'' in which the actors interact and, 
therefore, potentially exchange knowledge. 
Then we applied several techniques to 
visually describe and analyse both from a 
qualitative and quantitative point of view 
the data collected.65 

Figure 12 shows the resulting network 
(both the graph and the analysis were 
performed with ORA software66 and 
confirmed with UCINET67),  two nodes are 
near each other roughly to the extent that 
the geodesic distance68 between them 
is short. Thus, “relationships” are near to 
each other if they are attended by the same 
organizations (geodesic distance of 2), and 
organizations are near to each other if they 
attend the same “relationships”. 
Purple indicates organizations, while the 
shape if they belong to: 

    Fashion SMEs (inverted triangle), 
    Fashion LEs (diamond), 
    Supplier SMEs (hexagon) and 
    Supplier LEs (triangle).

The “relationships” were categorized as 
follows:

• Foundations (Light blue),

• Universities (blue),

• Public institutions (green),

• Events (yellow),

• Associations (orange),

• Service organizations (red).
 
From a qualitative point of view, it is 
possible to see how on the left of the 
images we found a lot of companies 
that are not connected at all (around 
136 out of 300). This is the first sign of 
the disconnectedness of the system 
and the potential barrier to the diffusion 
of knowledge related to sustainability 
and Circular Economy practices. Three 
main events, Milano Unica – Premiere 
Vision Paris – Munich Fabric Start, are 
the most central and close to each other 
since they are attended by many of the 
same companies. If we think that being 
connected with different types of events 
can increase the possibility to increase the 

Figure 13

knowledge about Circular Economy and 
sustainability, the two squares in Figure 13 
show two different areas in which we see 
the close presence of diverse relationships 
and therefore of a core of the same 
companies having similar behaviors and 
potential knowledge. 

The main difference is that the one on 
the top-left shows how both companies 
and “relationships” are in the network's 
periphery while the other in the center-
right shows a greater centrality and 
number of events. Finally, we claim that to 
diffuse Circular Economy and sustainability 
practices in the systems, it would be 
advisable to have in the center of the 
network companies that comparatively 
perform better on the index assessing 
companies’ sustainability and circularity. 
Here for the sake of readability, we showed 
the company's total performance as the 
size of the node (Figure 14). 

Figure 14 shows that relatively few top 
Supplier SMEs are central in the systems 
(i.e. hexagons in the figure) compared to the 
Supplier LEs (Triangles) given their different 
numbers in the sample. Additionally, we 
found that lower-performing companies 
belong to the isolated ones, as well as some 
very top performers in different categories. 
This evidence further corroborates the 
difficulties to diffuse such knowledge given 
that lower performers are not connected 
at all, thus reducing the possibility to 
interact. At the same time, some of the top 
performers may retain valuable knowledge 
also for other companies. 

From a quantitative point of view, affiliation 
networks are seldom analysed without 
transforming them. One of the main reasons 
is that only a few measures have been 
developed for such data structure.69 In our 
case, given our interest in understanding 
the potential relationships between the 

Figure 14
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companies in our sample, we transform the 
bi-partite network into a co-membership 
network in which nodes are connected if the 
companies have at least one common node 
in the “relationships” set (for example both 
companies attended Milano Unica). The 
result is a symmetric, valued sociomatrix 
which indicates the number of events jointly 
attended by each pair of actors. The values 
on the diagonal of the co-membership 
matrix are the total number of events 
attended by each actor.

Following, Figure 15 visualizes the  
co-membership network representing 
300 nodes (136 isolates as before) and 
7266 non-self-loops links (Min: 1, Max: 6, 
Mean: 1,377099, Stddev: 0,695108). For 
consistency, we used the same shapes as 
before, indicating the category to which 
the companies belong. Still, for ease of 
interpretation, given the size and the 
number of relationships involved, we took 
advantage of an algorithm able to identify 
emergent community structures or clusters 
in the data70 and to color them accordingly. 

Six clusters emerged. On the left, the 
isolated nodes were grouped and colored 
in Yellow. The second and most prominent 
group is the blue one with 62 nodes and 
2758 links. The third one is the light blue 
one with 61 nodes and 1775 links while the 
fourth is the green one on the right of the 
picture with 29 nodes and 487 links. The 
fifth one is composed of 7 nodes and 39 
links and is located on the bottom right of 
the network colored in light green. Finally, 
the last cluster is the red one on the left, 
with 5 nodes and 17 links.

 
 
 
 
 
 
 
 
 
 
 
 

From the image, we can see one central 
and dense cluster while the others are more 
peripheral. If we combine this observation 
with the relative size of the nodes in terms 
of performance, it is worth noting how 
especially in the case of the green cluster 
on the right, only two companies can be 
considered among the top performers 
while none in the case of the bottom 
one. It means, on average, that these 
companies are potentially well connected 
to each other with few connections with 
other performing companies both in their 
category or in others, reinforcing a culture 
not conducive to the adoption of new 
practices related to both sustainability and 
the Circular Economy.

SNA lets us calculate some indicators able 
to characterize both the overall network 
and the different emergent clusters in 
terms of their ability to diffuse knowledge 
and practices related to sustainability and 
the Circular Economy (for more information 
about the social network analysis and all 
the analysis developed, please see the 
methodological note).

The clusters with the highest potential 
of diffusing sustainability and Circular 
Economy practices are the light blue and 
blue. If we compare the two, the light 
blue has an above-average performance 
on each index against the overall mean 
and the other clusters. It also has a better 
distribution of weights along with the 
companies’ categories, especially if we 
consider the similar size and density 
with the blue one. In fact, even if around 
90% of the companies belong to the 
Supplier category, in the case of the blue 
clusters, 68% of them belong to SMEs 
and only 19% to LEs, while in the light blue 
cluster, the percentage is 56% and 34%, 
respectively. Given the results showing 
that LEs are better off than SMEs in terms 
of communication and accountability and 
internal organization and budget, a more 
significant share of SMEs in this cluster 
can potentially benefit from positive 
knowledge spillover related to actions and 
certifications related to them.

A similar argument can also be made 
looking at the potential cross-fertilization 
between Supplier and Fashion firms.

Additionally, in this cluster we have a 
higher eigenvector centralization score 
(around 0,32), leading potentially to a faster 
onboarding of the companies if the “super 
spreaders” can be mobilized and engaged 
in leading the transition. Finally, given the 
characteristics on this group in terms of 
density and path-length, the knowledge 
about Circular Economy and sustainability 
will spread relatively slowly but extensively 
with the potential risk of remaining 
bounded within it if compared with the 
central position of the blue clusters. 

Figure 15

● Colour Nodes n. Links n.

● Yellow isolated -

● Blue 62 2758

● Light Blue 61 1775

● Green 29 487

● Light Green 7 39

● Red 5 17
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    Supplier SMEs
     Supplier LEs
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SAMPLE

The sample of the questionnaire is 
composed by companies classified as 
Suppliers and Fashion firms in the so-called 
desk research. In addition, the questionnaire 
was also sent to several start-ups related to 
the Circular Economy and sustainability in 
the textile and fashion world.
 
Out of approximately 300 companies 
contacted from the list of Suppliers and 
Fashion firms, and 50 from an original 
dataset constructed about the Start-ups, 
only the following responded:

• 17 Start-ups

• 37 Suppliers SMEs

• 13 Suppliers LEs

METHODOLOGY

With the questionnaire we tried to 
triangulate the information collected 
through the desk research with primary 
source information, and to dig into both 
the perceptions of the company about 
the Circular Economy and the level of 
implementation of sustainable and circular 
practices at company level as reported 
by the respondent. Additionally, the 
questionnaire was sent to several start-
ups related to the Circular Economy and 
sustainability in the textile and fashion 
world. The objective was to compare 
both the perceptions and practices 
adopted by newly-born companies with 
a clear mission related to sustainability 
and Circular Economy practices, with 
established companies. This is important 
to allow the potential complementarity to 
emerge, which would eventually support 
collaboration. More specifically, the 
different questions reflect the structure of 
the desk research (e.g., Energy, Materials, 
Accountability, Organization), with a set 
of additional questions dedicated to the 
implementation of Circular Economy 

business models and their perception 
about the Circular Economy in terms of 
importance for different actors within the 
supply chain, and for the future of their 
businesses. Finally, it was asked to indicate 
the certification that the companies 
obtained on their products and processes, 
and to list the events, institutions and 
organizations with which they got in 
contact with to build their social network.

RESULTS:
PERCEPTION ABOUT CIRCULAR ECONOMY

The answers of this first part of the 
questionnaire were used by Tondo to get 
an overview of companies’ awareness 
and opinion about the importance of the 
Circular Economy for different stakeholders.
 
The results showed that Start-ups have 
a greater knowledge and perception of 
the importance of the Circular Economy 
for the fashion and textile industry, rather 
than SMEs and LEs. Also, the perceived 
knowledge gap is quite sensible as well 
as the perceived ease to implement 
Circular Economy principles within 
the company. In this last case, it seems 
that LEs and SMEs are close to being 
indifferent, highlighting such possibility 
as only moderately feasible. Even though 
we were expecting a difference between 
Start-ups and established firms, given the 
business focus on these themes of the 
Start-ups, the knowledge and feasibility 
gap related to the Circular Economy 
seems to be large, signalling potential 
difficulties in the transition to circularity 
and a potential lack of common 
understanding in the development of 
partnership within firms. Additionally, 
the size of the companies seems not 
influencing the perception about the 
ease of implementation of the Circular 
Economy between SMEs and LEs. This 
further shows the need of investing in 
human capital and dedicated roles to 
sustain the transition.

3.3 Questionnaire

When it comes to the perceived 
importance of the Circular Economy for 
companies’ stakeholders, what emerges 
is that Start-ups believe that Circular 
Economy only moderately counts today 
for their clients, while both LEs and SMEs 
perceive it as a very important theme for 
their clients, namely Fashion firms and 
final customers in some instances. The 
reverse happened when we asked how 
important the Circular Economy is today 
for companies’ Suppliers. Start-ups showed 
on average a higher score than SMEs, who 
believe it is more important than LEs.  

All types of companies recognize that the 
Circular Economy will have at least a big 
impact in the next ten years in the fashion 
and textile industry, highlighting how 
important it is to start moving now towards 

this kind of model to be ready for the 
evolution of the sector. 

Overall, given the different knowledge 
about Circular Economy principles and 
practices, and their significance for 
different stakeholders in the value chain, 
it appears impossible to develop a circular 
product, if the entire system is not circular. 
We recognized such issue as one of the 
key factors to highlight, as it hinders the 
development of Circular Economy between 
stakeholders. Therefore, increasing the 
awareness of the importance of these 
themes, as well as the visibility to the 
companies who already achieved Circular 
Economy standards along the supply chain, 
might be very relevant to support this 
systemic transition. 
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Next, we asked the companies to list, from 
a predefined set of options, the three major 
benefits related to the implementation of 
Circular Economy in their own company. In 
general, a reduced environmental impact 
on water and land, a reduction of waste 
produced by the company, and a lower 
consumption of materials and energy 
are the major benefits recognized to the 
Circular Economy in each class. Hence, the 
positive impact on the environment that 
this model can offer is highly recognized by 
the companies.

It is also worth noting that no large firms and 
a very low number of SMEs and Start-ups 
considered the role of the Circular Economy 
in reducing outsourcing/supply from 
developing countries. This is due to the fact 
that Start-ups and SMEs often have a very 
centralized production, so this factor is not 
relevant for them. Instead, LEs probably have 
quite delocalized production, which can be 
difficult to reinvent in a short time frame.

About half of the SMEs and LEs consider the 
importance of the Circular Economy for their 
public image. Only about 20% of Start-ups 
consider this as a benefit, confirming that LEs 
and SMEs are more market-oriented.

Interestingly, half of the LEs recognize how 
a Circular Economy model can be a key 
driver for the innovation of the company, 
due to the necessity of a deep change 
in the product design, in the production 
processes, and in the business model. 
Probably, these bigger companies are 
more aware than SMEs of the importance 
of the transition to a circular model due 
to the pressure that the fashion sector is 
facing, and they may be more capable 
of sustaining the required investments 
for such transition too. On the other 
hand, Start-ups have in their DNA such 
an approach to business, and probably 
consider that as a ”given” therefore not 
in their top three benefits. However, 
less than 40% of the companies overall 
consider the Circular Economy as a driver 
for their competitiveness in the market. 
Combining the two results it seems that the 
benefit of innovation will not translate into 
competitive advantage especially for LEs, 
given the fact that only 25% believe in it.

Moreover, about half of the Start-ups also 
identify among the main benefits of the 
Circular Economy the creation of a network 
with other companies. The fact of being 
smaller could explain the necessity to build 
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a solid network and partnerships to grow 
faster. SMEs and LEs are less interested in 
the creation of networks, despite being a 
key component of a circular model.

With the same approach, we asked the 
respondents to list the three major obstacles 
related to the implementation of CE in their 
own company. Figure 18 above shows the 
results. What emerged is that the most 
important obstacles for all companies 
are related to technological limitations 
of materials and processes used in the 
company, followed by high investment costs. 
The changes required to the processes for 
the production of a circular product, and to 
recover waste seem to hinder even LEs and 
Start-ups, which should have more capability 
to sustain such adaptations. For the former, 
the main obstacle may be the high number of 
processes to transform. For the latter, it could 
be due to the difficulty in finding capital 
to finance the required investments. SMEs 
are less influenced by the investment costs, 
probably because of their smaller size, which 
would imply a lower amount of investments.
 
The third main obstacle identified by 
about a quarter of the LEs, and a fifth of 
the SMEs, is the lack of a circular fashion 

culture at a company level, which is clearly 
not a problem for Start-ups. Nevertheless, 
no LEs find that there is a lack of experts in 
Circular Economy, while this is a problem 
for about 20% of Start-ups and SMEs, 
which could have higher difficulties in 
implementing such professional figures 
within their small structure.

Overall, only about a fifth of all the 
companies thinks that the main problem 
is that their customers have no interest 
in circular products, and even less are 
inhibited by the necessity of changing their 
business model. Moreover, all the LEs and 
almost all the SMEs are not stopped by the 
lack of partners, or by the fact that more 
effective models can exist.

Instead, regulatory barriers, lack of 
suitable partners to develop circular 
products and the existence of more 
effective sustainable models are other 
obstacles identified by Start-ups, although 
to a smaller extent (less than a half). 
Regulatory barriers for processing waste 
are important also for a small number of 
SMEs and LEs, but they are not seen as a 
great problem as it could be expected.
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ENERGY, WATER AND SUPPLY CHAIN

In the second part of the questionnaire, 
we started by asking companies to provide 
quantitative information about the use of 
renewable energy or actions to reuse energy 
for the production process, as well as an 
intervention to increase the efficiency of the 
use of energy or water in the process. Then, 
we asked a set of questions related to the 
selection criteria used for their suppliers.

We observed that companies declare to use 
between 26% to 50% of renewable energy in 
their production. Nowadays, this action can 
be easily implemented for SMEs and LEs 
through the use of Photovoltaic panels or 
the direct purchase of green energy. At the 
same time, respondents from established 
firms show greater attention to vast scale 
intervention on the production facilities to 
increase the efficiency in the use of energy. 
This is particularly true for LEs, which often 
have the capability to invest in small co-
generation plants for their production sites.

Nevertheless, the issue of reducing water 
use is gaining more and more attention 
in the fashion world. The answers to the 
questionnaire suggest that, on average, 
companies reuse between 1% and up to 
50% of the overall water consumed in 
their production processes. Since most of 
the water consumption for textile fibers 
derives from raw materials production, 
the implementation of Circular Economy 
practices - such as the use of waste as input 
- can significantly reduce the water intensity 
of final products.

In regards to the selection of their 
Suppliers, compared to Start-ups, SMEs 
and LEs are less likely to choose local 
Suppliers and to adopt the Circular 
Economy criteria in their selection. For 
example, everything else equal, SMEs 
and LEs source between 26% up to 50% 
of their raw materials from local Suppliers 
compared to an average of 51% up to 75% 
declared by the Start-ups. Of course, 
the different sizes of the companies 
belonging to the different categories play 
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a role in the results but there is room for 
improvement. More surprising are the 
results related to the use of sustainable and 
Circular Economy criteria in the selection 
of the Suppliers. The fact that established 
companies weigh on average between 26% 
up to 50% these criteria as important for 
the selection of Suppliers, represents one 
of the most tangible and relevant barriers 
to wider adoption of Circular Economy 
actions within the industry. If we recognize 
the need to have a systemic approach to 
Circular Economy, then such practices 
could represent a key turning point in 
fostering a Circular Economy culture, 
showing as well the economic importance 
of the Circular Economy along the supply 
chain. This is even more important if 
reputable and well-known LEs adopt and 
champion these practices.

For each set of actions described before, 
we identified some of the best practices put 
in place by the companies involved in the 
questionnaire, to present with a higher level 
of detail specific actions, and to show some 
examples. In particular, we selected Framis 
Italia e Texmoda Tessuti.

For energy and water, mention Framis Italia 
as they use only energy from renewable 
sources. The company is equipped with 
a solar photovoltaic system of 6500 m2, 
enough to power the entire facilities; 
moreover, in case of production surplus, 
the excess is reintroduced in the electric 
grid, in order not to waste any energy. 
According to the results of a LCA, the 
company does not release water into the 
environment. The majority of the water 
used during the production processes 
evaporates, while the rest is reused.

For positive actions related to supply 
chain management, it is worth mentioning 
Texmoda Tessuti. The company pursues 
the objectives of sustainability, acting on 
multiple aspects to reach the goal of an 
eco-sustainable fashion through a virtuous 
supply chain, paying constant attention to 
the whole production cycle. The production 
is entirely made in Italy, using only first 
quality raw materials and, especially for 

their eco-friendly finishing process, they 
rely on selected third party suppliers who 
comply with sustainable criteria.
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MATERIALS AND PRODUCTS

In this section, the questions aimed to 
understand to what extent companies 
consider and apply the Circular Economy 
principles during the design and production 
processes, such as the use of sustainable 
raw materials or the way a company 
manages the packaging of its products.

We can observe that LEs and SMEs declare 
to have more than 50% and up to 75% of 
their products designed to last. This high 
focus on the durability of the product by all 
types of companies is in line with the concept 
of Italian quality, although SMEs have an 
average lower score with a much higher 
dispersion of the values around the mean.

Established firms have a slighter above 
the mean performance on the use of  
sustainable raw materials, with a range 
between 26% to 50%, used in their 
production.

However, less attention is dedicated to 
both designing product and service with 
a Circular Economy approach (e.g. zero 
waste approach) and their packaging. 
These results signal the difficulties to 
fully implement a Circular Economy 
approach in the company, given the fact 
that attention to the design of the product 
from conception is a premise for such a 
type of application.

Instead, Startups have a significantly higher 
average performance, confirming that 
they give high importance to the design 
and production phase. This fact can surely 
facilitate the reuse of their own production 
waste as an input to a new production 
process (internal loop), thanks to a proper 
design of the products.

Finally, it is worth noting the high standard 
deviation related to each category signaling 
a very high variance in terms of performance 
within each of them and for all the questions. 
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Also for this section, we identified some 
of the best practices put in place by the 
companies involved in the questionnaire, 
to present a higher level of detail on the 
specific actions and show some examples. 
In particular, we have chosen Vitale Barberis 
Canonico, Zerobarracento e Fortunale.
 
For the materials and products practices, 
we highlight Vitale Barberis Canonico 
as a best practice. The company has 
always focused on the quality of the 
product it manufactures and offers on the 
market, and it is aware of the importance 
of positive interconnections along the 
production chain. It is a value chain which 
originates in distant countries with the 
meticulous selection of the best raw 
materials, harvested with respect for the 
animal and the environment, and which 
arises from synergistic collaboration 
with local breeders. Wool is the ultimate 
raw material for the creation of classic 
clothing, and at the root of all for Vitale 
Barberis Canonico. Wool fiber, which 
is particularly durable and renewable, 
makes its use as raw material possible for 
the byproducts from spinning processes, 
and this yarn is used to create the Vitale 
Barberis Canonico worsted flannel, 
thereby triggering a virtuous process 
of waste reduction. The non-usable 
byproducts from this cycle are resold and 
used in the raw materials market.

For the design practices, we want to 
highlight Zerobarracento, a start-up based 
in Milano that pays close attention to the 
design process. The patterns are developed 
based on a zero-waste technique that 
eliminates textile waste at the design stage, 
an approach that contributes to reducing 
the use of natural resources. Usually, 
around 15% of textiles go wasted in the 
production process of fashion clothes. 

Furthermore, again for the design 
practices, it is noteworthy to mention 
Majra Moda Maglierie as a best practice 
for its pure wool sweater Fortunale, 
designed, from its origin, to be recycled 
at the end of the use. The total absence 
of synthetic fibers allows recycling of the 

sweater up to 80%. Even the packaging is 
entirely reusable. Every sweater is shipped 
in a recycled cardboard box designed to be 
reutilized as a perfect container.
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WASTE MANAGEMENT

The questions related to waste management 
were focused on the degree of valorization 
of the waste produced related to the 
practices of the external and internal 
loops, namely conveying such byproducts 
as input to other companies or input for 
new production within the company itself, 
and of recycling for energy production. 
Finally, we asked the respondents for a 
general assessment of the actions targeting 
customers with the aim of minimizing and 
recycling product’s waste, in the Figure 21 
below a synthesis of the results.

For LEs, between 41% and 60% of the 
waste produced is given for external reuse 
(external loop). One of the reasons for such 
a difference in the performance compared 
to SMEs and Start-ups (on average 
between 21% and 40% of their waste) 
is probably due to the volume of waste 
produced that in the case of LEs is high 
enough that it can be conveniently sold to 
other companies to use it as raw material. 

Internal reuse of waste is very low in LEs 
and SMEs, transfer to third parties and 
disposal prevails. On the contrary, Start-
ups perform way better on internal reuse 
of waste (between 61% to 80%) than SMEs 
and LEs, probably thanks to a careful 
circular design of their products and to 
their higher preference for homogeneous 
fibrous matrix products, which are more 
easily recoverable.

Concerning the practices of recycling 
and using waste for producing energy, 
established firms are on average below the 
medium score, with the results showing that 
between 21% and 40% of the waste is used 
for such scope. The performance of Start-
ups on this point is only slightly better. 

Additionally, very few initiatives towards 
customers are done, especially by 
established firms, for what concerns 
product’s waste. In fact, on average only 
between 1% to 25% of the products are 
included in such actions for LEs and SMEs 
and a little bit more for Start-ups.
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Finally, it is worth noting that while there 
might be some practices that are better 
than others, the evaluation should be 
based on the company’s choices in terms 
of materials, size and technology used. 
However, a mix of such practices could 
lead to higher circular standards for the 
companies, especially if a circular design 
approach to the product is used since its 
conception. The values are however very 
dispersed, so there is much difference 
between the practices of the different 
companies within each category.

Also for this section, we identified some 
of the best practices put in place by the 
companies involved in the questionnaire. In 
particular, we have chosen Rifò, Progetto 
Quid e Blue of a kind.
 
Rifò is an example of the Circular 
Economy applied to the textile industry, 
in particular in using recycled fibers 
for its products. The sustainable fashion 
brand produces garments with recyclable 
materials and through regenerated 
textile fibers, mainly Global Recycled 
Standard certified. On average, in one-
year production, the brand uses 92% of 
fibers from recycled materials and only 
8% of virgin fibers. In 2020, for example, 
they used 3.738 tons of recycled textile 
material brought back to life. They also 
try to go towards zero waste production, 
minimizing the leftovers using them for 
new collections and limited editions.

Another good example is Progetto 
Quid, which is mainly leveraging the 
creation of collaborations with fashion 
brands to create external loops. They 
are producing sustainable and ethical 
collections, recovering otherwise wasted 
high-quality textiles from prestigious 
fashion brands. These fabrics are 
manufactured by people with vulnerable 
pasts, mostly women and ex-convicts. 

Finally, it is worth mentioning Blue of 
a Kind, a fashion studio focusing on 
upcycling.They make clothes exclusively 
from pre-existing garments and repurposed 
fabrics applying traditional sartorial 

expertise and contemporary cutting-edge 
design to existing products. To try to 
reduce their carbon footprint, everything is 
re-crafted in Italy, within 50 km from Milan.
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BUSINESS MODELS FOR CIRCULAR 
ECONOMY

An additional topic covered in the 
questionnaire is the use of circular business 
models by the respondents. In particular, 
we focused on services such as repairing, 
take-back models, sharing/renting services 
for their products (i.e. product-as-a-service), 
peer-to-peer exchange, and second-hand 
product use. The results are presented in 
Figure 22 below.

It is evident that the use of the different 
Circular Economy business models is 
very low for SMEs and LEs, especially in 
the case of repairing, sharing/renting, 
and peer-to-peer exchange services. The 
implementation is higher for Start-ups but 
anyway low, as such services are used for 
less than 25% of their products. However, 
it should be noted that the adoption of 
business models like product-as-a-service 
and peer-to-peer exchange may be more 
suitable for Fashion firms than Suppliers.

Once more, the high dispersion around the 
mean for each category and each question 
suggests the necessity of spreading 
knowledge about the concepts behind 
these models to boost the adoption rate, 
especially by established companies.
 
As best practices for the circular business 
models, we would like to start with the 
brand Seay and its take-back model. The 
brand, in collaboration with Eurotexfilati, 
ideated Re3, a Circular Economy model 
to reduce the environmental footprint of 
used garments. Thanks to this system, 
anyone who purchases a Seay product can 
return a used garment receiving a “green 
bonus” equal to 20% of the purchase 
value. Depending on its conditions, the 
garment can be selected and sanitized by 
the cooperative “Together” for donation 
(Reuse) to people in difficulty, in agreement 
with social services, or for resale (Re-sell) 
at their second-hand stores. The proceeds 
from sales are used for the economic 
sustainability of the model.  

Business models for Circular Economy

Figure 22
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Otherwise, the preowned garments 
would be treated by Eurotexfilati to make 
regenerated yarn (Re-generate) to be 
used in the production of new clothes.
Otherwise,  the preowned garments  
would be treated by Eurotexfilati to make 
regenerated yarn (Re-generate) to be used 
in the production of new clothes. 

Another example is VIC, which developed 
a product-as-a-service model. VIC is an 
ecorenting platform that allows you to 
rent ethical and sustainable clothing. 
VIC scouts ethical brands that meet all 
sustainability criteria, from materials to 
production processes, assigning them a 
sustainability index.



5958

INTERNAL ORGANIZATION

This section aims to understand the internal 
structure of participating companies. In 
particular, we asked questions related to 
the presence of a professional figure or 
a specific department dedicated to the 
Circular Economy or sustainability. We 
also tried to understand to what extent 
a company is committed to fostering the 
transition to the Circular Economy by 
investing in specific R&D activities. The 
results are shown in the Figure 23 below.

LEs have a stronger, more complex, and 
structured internal organization than SMEs 
and Start-ups. In particular, concerning 
the organization of sustainability within 
the companies: a sustainability manager is 
present in more than 80% of LEs, and 60% 
of them also have a dedicated division. 
This could be also related to the fact that 
LEs have more resources to count on. 
Overall, at least half of all the respondents 
say to have an annual budget dedicated to 
sustainable or circular initiatives.

Indeed, established companies started 
investing in R&D activities related to 
the Circular Economy by devoting on 
average up to 25% of their budget. It is not 
surprising that Start-ups invest more in this 
activity, dedicating between 26% and up to 
75% of their budgets.

Start-ups investing more in R&D activities 
could be explained by the fact that they 
are “naturally” innovation-driven and they 
consider a Circular Economy as a key 
driver for innovation. In fact, as previously 
mentioned, only 25% of LEs believe that the 
benefit of innovation will translate into a 
competitive advantage. Moreover, we would 
like to note that established companies 
recognize as one of the main benefits of CE 
the potential improvement of their public 
image. Therefore, their actions towards 
sustainability might be more market-
oriented. This could also explain why in 
LEs the presence of dedicated professional 
figures is higher compared to Start-ups, 
where their role is in fact often related to 
marketing and communication. 

Internal organization

Figure 23
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Furthermore, the need to develop 
partnerships between established 
companies and Start-ups arises, as this 
“complementarity” could be an opportunity 
to boost technological and process 
innovation with a circular perspective.

As an example for this section, with 
regards to R&D and innovation, we would 
like to highlight Cotonificio Albini. The 
Cotonificio is certainly a great example of 
a company that continuously invests in its 
industrial sites in order to create a more 
sustainable enterprise, while respecting 
the environment and the ecosystem. A 
company made up of 7 establishments (4 in 
Italy, 2 in Egypt, and one in Czech Republic) 
with over 1.300 employees. According 
to the 2019 annual report, the brand 
dedicated approximately 5 million euros 
of resources to R&D activities, to study 
and find new solutions that can guarantee 
the company a competitive advantage on 
the market, taking into consideration the 
relevance of sustainability in the research 
for new materials. Moreover, in 2019, the 
Group inaugurated ALBINI_next, a Think 
Tank born with the aim of overcoming 
barriers and exploring new frontiers. 
An ambitious and revolutionary look at 
the future of the industry, based on the 
evolution of know-how, and on industrial 
and academic partnerships, towards 
new challenging goals in materials, and 
applied technologies. ALBINI_next aims 
to create the “Silicon Valley” of textiles 
in the innovation hub Kilometro Rosso 
in Bergamo. The innovation project 
concerned 4 main interconnected research 
areas: Circular Economy, natural dyes, 
sustainable finishing, and new fibers.
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COMMUNICATION AND ACCOUNTABILITY

The last questions of this part of the 
questionnaire aimed at understanding 
to what extent a company monitors and 
communicates its activities related to the 
Circular Economy and sustainability. In 
particular, we wanted to discover how 
many respondents had a dedicated section 
on the website and published an annual 
sustainability report, and eventually if they 
used the GRI methodology.

More than 60% of the respondents have a 
sustainability and Circular Economy report, 
with a peak of 100% for LEs respondents. 
However, only 50% of LEs, and a very low 
percentage of SMEs and Start-ups, make 
the documents publicly available on their 
websites, and about the same percentage 
use GRI standards in their reporting.

In general, more structured companies 
are recognizing the importance of 
environmental certifications and 
sustainability reports as strategic 

communication tools. Besides, as 
previously highlighted, about half of the 
LEs recognize the Circular Economy as a 
benefit for their public image.
 
For this section, we would like to bring 
as a best practice Successori Reda. 
The company is a good example as it 
is the first textile company to become 
a B-Corporation, the highest standard 
at the international level measuring the 
economic, environmental, and social 
impact. Moreover, in 2019, the company 
tested its production processes with the 
life cycle assessment (LCA) obtaining 
the EPD certification (Environmental 
Product Declaration). On the website, it is 
possible to explore the section dedicated 
to sustainability with detailed information 
about all the actions implemented, and 
the goals achieved by the company during 
the 20 years-long road to sustainability. In 
particular, their first Sustainability Report 
(2019) offers a transparent account of the 
activities undertaken by Reda to ensure 
that production is not solely a matter of 
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Figure 24

end-of-year profits, but something that 
is carried out in a way that fully respects 
the environment, as well as the people, 
and the animals involved. In addition, the 
report discloses, with a specific focus 
on the social aspects, the company’s 
strategies on sustainability. The report 
was written in accordance with the GRI 
Standards: Core option.71
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3.4 Circularity assessment

INTRO & SAMPLE

This section describes the case studies of 
3 positive examples of Circular Economy 
applied to the textile sector: Rifò, Marchi 
e Fildi, and WRÅD. We decided to focus 
only on a few companies in order to 
develop a detailed analysis of one specific 
product for each. 

Measuring the level of circularity of a 
product is an essential step to accelerate 
the transition towards the Circular Economy, 
as companies need to understand how far 
they are on transitioning their products from 
linear to circular. To do this, we need to start 
measuring the level of Circular Economy 
performance at a product or company level.

METHODOLOGY

To develop the circularity measurement, we 
adopted the Ellen MacArthur Foundation 
Product-Level Methodology72 to calculate 
the Material Circularity Indicator (MCI). 
This indicator measures the extent to which 
the linear flow during the production of a 
certain product has been minimized, and 
how much the restorative flow is maximized. 
Moreover, it considers how long and 
intensively the product is used compared to 
the average product of the sector.

The MCI is composed by a combination 
of three mass flows characteristic of the 
product: the mass V of virgin raw material 
used in manufacture, the mass W of 

Virgin
feedstock

Waste from recycling process

Manufacture User

Lifetime and 
functional units 

compared to 
industry average 

(utility) considered 
during use

Material going to 
land�ll/energy 
recovery

Material 
collected for 
recycling

Components
collected for 
reuse

Recycled 
feedstock

Reused 
components

Waste from 
recycling 
process

Schematic representation of the material flows 
considered in the calculation of the MCI

Figure 25
Adapted from: Ellen MacArthur Foundation

unrecoverable waste that is caused by the 
production and the disposal of the product, 
and a utility factor X that accounts for the 
length and intensity of the product’s use.

Any product that is manufactured using 
only virgin feedstock and ends up in a 
landfill at the end of its use phase can be 
considered a fully ‘linear’ product. On the 
other hand, any product that contains no 
virgin feedstock is completely collected 
for recycling or component reuse, and 
where the recycling efficiency is 100% can 
be considered a fully ‘circular’ product. 
In practice, products will sit somewhere 
between these two extremes and the MCI 
measures the level of circularity in the 
range from 0 to 100%.
 
At the product level, the indicators can 
be used as a decision-making tool for 
designers. However, they might be used for 
several other purposes including internal 
reporting, procurement decisions, and the 
evaluation or rating of companies.
 
We decided to take into account the 
sustainable production of a certain 
feedstock material by multiplying an impact 
factor between 0 and 1 to the mass flow 
of the said feedstock, such that the overall 
amount of virgin feedstock is reduced. The 
impact factor is estimated from the LCA 
analyses that compare the sustainable 
feedstock with the standard one.
 
There are several uncertainties associated 
with the calculation of this index, such 
as the material collection rates for 
recycling/reuse, the efficiency of recycling 
processes, and the quantification of the 
lower impact of sustainable materials. To 
consider these facts, we decided to give 
the score to the companies on a scale that 
goes from 1 to 5. Each number represents 
a MCI score range, using 20% intervals. In 
this way, we are not assigning a specific 
percentage as MCI, since it would not be 
accurate due to the uncertain parameters, 
but a plausible range where the MCI of 
the company’s product lies. 

In particular:

• Score equal to 1:  
MCI in the 0%-20% range

• Score equal to 2:  
MCI in the 20%-40% range

• Score equal to 3:  
MCI in the 40%-60% range

• Score equal to 4:  
MCI in the 60%-80% range

• Score equal to 5:  
MCI in the 80%-100% range

 
If the companies do not provide data 
about the disposal of their waste, national 
average recycling and reuse collection 
rates, and recycling efficiencies have 
to be used.73 This fact can hinder the 
performance of products with high-quality 
inputs, since end-of-life relies on the 
existing national infrastructure for the 
disposal, which is usually not adequate 
for a Circular Economy framework. For 
instance, in Italy, it is estimated that only 
about 15% of the overall textile waste is 
collected for recycling or reuse. Of this 
15%, about 68% is destined to reuse and 
29% to recycling, with the remaining part 
that is disposed of in landfills.74 From 
2022, in Italy the mandatory collection 
of textile waste will be implemented, 
with the separation from other kinds of 
waste, which will surely improve these 
percentages, and hence the circularity of 
the overall textile and fashion industries.
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3.4.1 Case Study: WRÅD

WRÅD - INTRO

The story of WRÅD, as a fashion brand, 
starts with a simple t-shirt. Graphi-Tee 
is the expression of WRÅD's philosophy. 
Entirely designed and manufactured in 
Italy, it is made in 100% organic cotton 
GOTS Certified, a better option for our skin 
and the environment. As a matter of fact, 
the LCA conducted on GOTS Certified 
Organic Cotton showed a reduction in 
water consumption of 90% and in energy 
demand of 62%. Graphi-Tee is not the 
umpteenth t-shirt in organic cotton,but the 
result of a three-year-period of R&D and an 
innovation awarded the prestigious RedDot 
Design Award “Best of the Best 2017”.
Its innovativeness lies in the dyeing 
technique based on the recycling of 
upgraded graphite powder: G_Pwdr 
Technology, a product of WRÅD 

INNOVATION, patented by their investing 
company Alisea.

The mineral dyeing technique roots back 
to Ancient Rome times, when the Romans 
used to rely on natural graphite to dye 
their own fabrics. Monterosso Calabro, a 
small village in Southern Italy, is one of the 
Italian areas with a graphite mine, where 
the local community kept the tradition alive 
up until the middle of the 20th century. 
Such tradition was recovered by WRÅD 
and re-imagined from a Circular Economy 
perspective. Instead of natural graphite, 
it was chosen the graphite powder, an 
inevitable byproduct of the electrodes 
production process. It is collected before 
dismissal in landfills and then converted 
in G_Pwdr Technology, giving textiles a 
unique shade of grey.

Figure 26
Source: WRÅD

Schematic representation of G_Pwdr Technology process

What is the impact?

With Graphi-Tee, even a simple t-shirt can 
become a service capable of catalyzing 
change on three synergic levels of action:

• Environment: it prevents a precious 
mineral from being buried underground, 
making our land infertil. Indeed, today 
graphite is wasted in vast volumes by 
the tech industry, as a byproduct of the 
production of electrodes.

• Society: with a "simple" t-shirt WRÅD 
contributes to saving a valuable 
fragment of Italian textile history that 
was about to be forgotten.

• Humanity:graphite powder is a non-
toxic waste of electrodes production 
process, and it offers a safer alternative 
to chemical dyes.

MATERIAL CIRCULARITY INDICATOR OF 
GRAPHI-TEE
 
The data provided by WRÅD accounts for 
the 2019 production of Graphi-Tee, which 
considers 1100 t-shirts.
 
Graphi-Tee’s score is the equivalent to 
3, and the MCI is estimated to be in a 
range 40% to 60%, which means that the 
circular and regenerative flows of material 
account for almost three-fifths of the 
overall material flow. 

The major factors that contribute to 
the circular flows of Graphi-Tee are 
the reused graphite to dye, the use of 
sustainable inputs for both the product 
and the packaging, and the use of a 
single material to produce the t-shirt 
(100% organic cotton), which facilitates 
the following phases of recycling and 
reuse. The reuse of the cotton waste 
caused by the t-shirt manufacturing 
process also plays an important role.
 
Organic cotton is assumed to have an 
impact equal to 40% of normal virgin 
cotton, a value estimated on LCA 
analyses.75  For FSC-certified paper, which 
is part of the packaging, the impact with 

respect to normal virgin paper is assumed 
to be 50%. In this case, the estimate is less 
accurate since as far as the authors know, 
there are no LCA analyses that compare 
FSC-certified paper with a normal one. 
Since the FSC certification assures 
sustainable and regenerative management 
of forests, but it does not take into 
account the supply chain beyond the 
forest gate, it is not trivial to quantitatively 
evaluate the impact of the certification 
on the paper products. Nevertheless, the 
impact of the packaging on the overall 
MCI is secondary if compared to the one 
of the actual product, so the effect of the 
uncertainty on this parameter is not so 
relevant for the final result.
 
The use of the Italian collection rates for 
the textile waste is the main responsible for 
the linear material flows of Graphi-Tee. In 
fact, if the collection rate of textile waste 
for recycling or reuse was higher, the MCI 
would have been in a range from 60% to 
80%, reaching a score equivalent to 4.
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3.4.2 Case Study: Marchi & Fildi

MARCHI & FILDI - INTRO

Marchi & Fildi was born in Biella in 1969 
and nowadays its production sites are 
located in Italy, Germany, Turkey and Brazil. 
The Group is specialized in the production 
of yarns for the fashion industry, for 
upholstery and for technical use, with every 
spinning technology.
 
20 years ago, the ECOTEC® technology 
was developed, an innovative production 
process that creates new yarns upcycling 
production waste from weaving and knitting 
companies (pre-consumer), used clothing 
(post-consumer) and plastic bottles. All the 
products of this range guarantee the highest 
standards combined with the principles of 
sustainability. The process is totally certified 
and traceable and it is the result of the R&D 

department, a direct representation of the 
commitment to innovation of the Group.

The ECOTEC® process is a good example 
of Circular Economy as it gives new life to 
fibers and creates new yarns from pre- and 
post-consumer textile waste, through the 
following 5 steps: 

1. Research and choice of the material to 
upcycle;

2. Transformation of the material into 
new fibers;

3. The material is now ready for the 
spinning process;

4. Transformation into new yarn;

5. New pre-dyed yarn.

Figure 27
Source: Marchi & Fildi 

Steps of the ECOTEC® process

All the yarns produced through the 
ECOTEC® process have a meaningful 
and quantifiable positive impact on the 
environment. According to the records 
based on the LCA study conducted by 
ICEA, by comparing their ECOTEC® item 
to a similar product made with virgin 
materials the following was detected:

• Energy savings are up to 46.9%

• Reduction on greenhouse effect is up to 
46.9%

• Water consumption throughout the 
complete process is up to 64.1%.

Yarns produced with this process are 
intended for a wide variety of applications: 
flat knitting, circular knitting, weaving, 
furniture, protective and work clothing.
 
The following assessment was conducted 
on SUPERNOVA, a yarn that is part of the 
ECOTEC® portfolio. More specifically, 
this article is 67% made of post-consumer 
ECOTEC® wool, 30% of polyamide and 
3% of other fibers. 50% of wool used is 
GRS certified.

MATERIAL CIRCULARITY INDICATOR OF 
SUPERNOVA

SUPERNOVA’s score is the equivalent of 3 
and the MCI is estimated to be in a range 
from 40% to 60%, which means that the 
circular and regenerative flows of material 
account for almost three-fifths of the 
overall material flow.
 
The most important factor that contributes 
to the circular flows of SUPERNOVA is 
the inclusion of almost 90% of reused 
wool in the ECOTEC® Wool used as 
feedstock, with the remaining 10% that 
comes from sustainable sources. The 
use of a high amount of recycled paper 
for the packaging of the material and 
the collection of half of the ECOTEC® 
Wool waste from production for recycling 
contribute to the MCI, too.

The estimated parameters are the impact 
factor of the fraction of sustainable wool 
used for the ECOTEC® Wool (set equal 
to 50%) and the recycling efficiencies of 
the ECOTEC® Wool waste and of the 
SUPERNOVA-based products, respectively 
set to 80% and 30%. Since there are no 
references from which these data can 
be assumed, we selected these values 
by reasoning about the processes. There 
are no LCA analyses available comparing 
sustainable wool with a normal one, so we 
assumed an impact factor similar to the one 
found for the organic cotton of the previous 
case study. A high recycling efficiency was 
assigned to the ECOTEC® Wool, since it 
is a material made by a single component 
(i.e., wool), which does not require complex 
processes for the material recovery. 
Instead, SUPERNOVA is composed of 
multiple fibers, both natural and synthetic, 
and this fact decreases the effectiveness 
of the recycle since it is harder to deal with 
the different types of fibers to recover the 
material(s). Nevertheless, the combined 
impact of these three parameters on the 
final MCI is quite limited.
 
As in the previous case study, the use of 
the Italian collection rates for the textile 
waste is the main responsible for the linear 
material flows of SUPERNOVA. In fact, 
if the collection rate of textile waste for 
recycling or reuse was higher, the MCI 
of SUPERNOVA would have been in a 
range from 60% to 80%, obtaining a score 
equivalent to 4.
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a project and they donate two euros to a 
social project in the local area.

Like any other cashmere garment, through 
the FOREVER collection service, it is 
also possible to return the Rifò sweater 
to be recycled. But you can only send it 
back after no less than two years, as the 
sweater is manufactured to last and the 
company does not want to encourage 
disposable consumption.

MATERIAL CIRCULARITY INDICATOR OF

Romeo’s score is the equivalent of 4 and 
the MCI is estimated to be in a range 
from 60% to 80%, which means that 
the circular and regenerative flows of 
material account for almost three-fifths of 
the overall material flow.
 
The feedstock with which Romeo is made 
comes only from recycled cashmere and 
wool, exploiting an in-house recycling 
process. Moreover, the packaging of the 
product is entirely made of recycled paper. 
Therefore, there are no virgin material 
inputs for this sweater, which contributes 
greatly to the high value of Romeo’s MCI. 
The high efficiency of the recycling process 
(estimated to be 90% by the manufacturer) 
also ensures a minimal amount of waste 
from this production phase.

Since Rifò designed their product with a 
focus on high durability, they assumed that 
the lifetime of Romeo is the double of an 
equivalent recycled product of the industry 
(10 years vs. 5 years). This means that the 
utilization factor of Romeo is equal to 2, 
which further raises the MCI by applying 
a multiplier on the calculations on the 
material flows. Without this utilization 
factor, the MCI would decrease, especially 
if compared to a standard not recycled 
product, which usually has longer fibers 
and hence higher durability.

The Italian collection rates for the textile 
waste are employed in this case study too, 
but as already mentioned Rifò implemented 
a takeback model for their used products. 
Since there is yet no data on the actual 

collection rate of this model due to its 
recent introduction, we tried to assess its 
impact on the MCI of Romeo by assuming 
that 30% of the sweaters are returned to 
Rifò to be further recycled. In this case, 
the MCI of Romeo would reach a score 
equivalent to 5, bringing the objective of a 
fully circular product even closer.

3.4.3 Case Study: Rifò

RIFÒ- INTRO

The recycled cashmere sweater Romeo is 
a must of Rifò, a sustainable fashion brand 
from Prato, in Tuscany.
The word Rifò is a Tuscan inflection from 
the verb “rifare”, which means “doing again”. 
They chose a “zero km” name because they 
wanted to represent the Tuscan identity 
and the way of speaking of the artisans who 
invented the recycling method of old clothes 
to produce new yarn, more than a hundred 
years ago: the so-called “Cenciaioli”. 
Furthermore, with Rifò they also wanted 
to “rebuild” a traditional craft that was 
disappearing in recent years.

The sweater is made entirely from old 
cashmere garments. A careful selection of 
old apparels ensures a perfect color: there 
is no overdyeing, so each piece is unique. 
This creative process enables the company 
to save many natural resources. This method 

allows the company to recycle the leftovers 
and reduce the amount of water and 
chemical products used in their production.

The sweater is 95% made of recycled 
cashmere and 5% of regenerated wool. The 
recycled cashmere wool is GRS (Global 
Recycling Standard) certified.

Another characteristic that makes 
this Cashmere sweater unique is its 
production. It has a zero km production, 
within the area of Prato, one of the most 
important textile districts in Italy.

Through “2lovePrato”' social impact project 
Rifò is committed to give something back 
to the community to which it belongs, 
promoting various solidarity activities. 
They collaborate with local voluntary 
associations and finance concrete projects. 
For this reason, for every purchase made 
on the Rifò online shop, you can choose 

Figure 28
Source: Rifò from 

LCA Study by Next Technology 
Tecnotessile s.r.l (Prato)

Recycled Cashmere Impact
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4.  CONCLUSIONS

Considering the economic, cultural, 
and environmental relevance of Italy's 
fashion and textile industry, the transition 
towards more circular and sustainable 
production models represents not 
only a necessity but also a great 
economic opportunity. Still, the status 
emerging from our study shows a lack 
of implementation of sustainability and 
Circular Economy practices with only 
a few remarkable exceptions that are 
leading the way to a more sustainable 
and circular industry.

In order to accelerate this important 
transition, some actions are becoming 
increasingly relevant and should be 
pursued, in the immediate future, by textile 
and fashion firms. In particular, based on 
the outcomes of our study, we suggest 
that a higher focus should be allocated 
on: product design, transparency, 
suppliers selection, industrial symbiosis 
to sustain external loops, R&D activities for 
new sustainable and circular materials, 
business models for the Circular Economy, 
communication, and finally, a wider 
cultural shift that might sustain the overall 
transition process.

The starting point should be the product 
design. It is precisely at the design 
stage that much of the final textile 
product’s fate and impact is determined. 
In this perspective, it is essential to 
adopt standardized tools to assess the 
environmental and socio-economic 
effects of a circular design, such as 
Life Cycle Assessment (LCA) methods, 
Environmental Life Cycle Costing 
(e-LCC), Product Environmental Footprint 
(PEF), the use of environmental labels 
(e.g., Ecolabel)76, and also to calculate 
the Material Circularity Indicator (MCI), 
to have a better understanding of the 
Circular Economy performance of a 
specific product, and to improve it based 
on the potential score.

Another relevant element is transparency. 
It can be achieved by self-disclosure 
of the company but also as a collective 
and systemic effort in positioning the 
Italian textile and fashion industry at the 
edge of this opportunity thanks to trade 
associations and public institutions offering 
support both in terms of incentives and 
by reducing bureaucracy while keeping 
a high standard in order to benefit from 
these actions. Blockchain technology can 
be used in the supply chain management 
of the materials until the realization of 
the final product. Partnerships between 
trade associations and public institutions 
to create both shared protocols and 
standards, as well as a list of companies 
respecting such standards and protocols 
will increase not only the transparency 
but also signal the cultural importance of 
sustainability and Circular Economy to all 
potential stakeholders.

As just mentioned, blockchain can provide 
increased supply chain transparency, 
ensuring that corporate standards are 
met, improving visibility and compliance 
over outsourced contract manufacturing, 
strengthening corporate reputation and 
improving credibility and public trust of 
data shared. In the management of the 
suppliers, the blockchain can guarantee 
the authenticity of the certifications, thus 
encouraging a more informed selection 
of suppliers.In fact, as shown by the 
results of the study, there is room for 
improvement concerning the selection of 
suppliers adopting the Circular Economy 
criteria. This is also due to the fact that 
established companies do not recognize 
the appropriate importance of these 
criteria when selecting partners. If we 
recognize the need for a systemic approach 
to Circular Economy, then such practices 
could represent a key turning point in 
fostering a culture of sustainability, as 
well as showing the economic value of the 
Circular Economy along the supply chain. 
This is even more important if reputable 

and well-known enterprises adopt and 
champion these practices.

Another strategy supporting the 
development of a Circular Economy 
is industrial symbiosis. IIt is a form of 
collaborative supply chain management 
whose aims are to make the industry more 
sustainable and to achieve collective 
benefits based on the utilization of 
waste, byproducts, and excess utilities 
between economically independent 
industries.77 The keys to industrial 
symbiosis are collaboration and the 
synergistic possibilities offered by 
geographic proximity.78 In this perspective, 
the concentration of Italian industrial 
clusters within regions, which characterise 
the textile and fashion industry would 
be ideal for applying new circular 
production models. Also, the creation 
of digital platforms can play a decisive 
role in implementing and disseminating 
Circular Economy initiatives between 
producers and users of secondary raw 
materials enabling industrial symbiosis. 
Moreover, new collaborative platforms 
would support the implementation of 
digital technologies for traceability. 
The presence of a dense network of 
relationships between different actors 
may represent the infrastructure through 
which the knowledge and the practices of 
the Circular Economy diffuse. Eventually, 
these innovations may support actions 
to promote consumer perception of 
product quality. For example, through 
the collection of efficient information, to 
an acceptable cost to companies, about 
sustainability and circularity of products 
could be refined.79

However, these technological and process 
innovations are not yet applied on a large 
scale, partly because of a very fragmented 
production system dominated by SMEs, 
which often fail to access innovation 
and do not always possess specific 
know-how. On the other hand, results 
show how Start-ups, being “naturally” 
innovation-driven, are well aware that 
Circular Economy can be a key driver 
for innovation. Therefore, facilitating the 

collaboration between established firms, 
who have the resources to start such a 
transition, and Start-ups may contribute to 
fostering technological changes as well. A 
positive boost in this direction could also 
derive from the creation of tax incentives 
for companies purchasing recycled textile 
materials, and the introduction of tax 
credits for investments in environmentally 
friendly technologies and R&D activities.80 

A particular relevance should be given 
to investments in R&D activities oriented 
to technological and process innovation 
in a circular perspective, promoting an 
efficient use of resources (e.g. materials, 
energy, water) and focusing on the 
development of systems of identification, 
separation, and treatment of composite 
textile materials. From a technical point of 
view, one of the most critical obstacles in 
recovery and recycling is the complexity 
of textile products, due to both the 
materials that compose different fabrics, 
and the presence of potentially dangerous 
chemicals and various accessories. 
Thereby, a solution could be creating 
products characterized by homogeneous 
fiber mixes, which, after the removal 
of various accessories, can be used to 
produce new yarn. At the same time, it 
must be considered that garments made 
of different fiber materials are one of the 
assets of the Made in Italy. 

In order to extend the useful life of 
products and facilitate the recovery 
of materials and energy, the choice of 
raw materials is crucial, and the use of 
natural fibers from renewable sources is 
becoming increasingly an advantageous 
asset in the textile market. However, it is 
essential to point out that natural fiber 
deteriorates rapidly after a few recycling 
cycles. Therefore, it can no longer be used 
in the textile sector, hence the importance 
of its exploitation in other sectors. 
Developing competitive know-how on 
recycling processes for different materials 
could be a great opportunity for Italy to 
start new production chains.81
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Rethinking the production system in 
a circular perspective also requires 
the adoption of appropriate business 
models promoting not only a real closure 
of resource cycles, but also innovative 
solutions regarding the way textile products 
are designed, sold, shared, repaired, 
and reused, facilitating their recovering, 
materials traceability, and textile waste 
collection. At the moment it still seems that 
the link between Circular Economy business 
models and companies’ competitive 
advantage is not perceived well in the 
industry for different reasons, even if almost 
every actor acknowledges the importance 
for the final customer.82  
The results of the questionnaire suggest 
again the necessity of spreading 
the knowledge about the concepts 
behind these models to improve the 
adoption rate, especially by established 
companies. Even if circular business 
models focusing on circular textile 
design, sharing, recycling, and reuse have 
surfaced recently, such business models 
cannot be upscaled in isolation - it needs 
a change in the whole system supported 
by regulation and other policies.83  
Therefore, only the creation of new 
enterprises’ networks along the supply 
chain, combined with the involvement 
of public and non-profit institutions, 
associations, and research centers would 
regenerate the current business models 
and bring undoubted advantages from an 
environmental, economic, and societal 
point of view.

The results show that a good starting 
point is related to increasing the 
awareness of the importance of selecting 
suppliers that hold sustainability and 
Circular Economy standards. This should 
be clearly communicated by large 
firms in particular, both in the textile 
and fashion category in order to signal 
the shift and the economic importance 
of that. However, the desk research 
also shows that a significant number 
of companies, mostly SMEs, have both 
knowledge and implemented practices 
that are potentially forgotten because 
they are less visible and communicated 

to stakeholders and potential business 
partners. Visibility means both the 
ability of companies to communicate 
to different stakeholders the standards 
already reached in terms of sustainability 
and circularity practices and the effort to 
have a seat at the table, participating in 
events related to these themes organized 
by associations of category or non-profit 
associations as a signaling mechanism 
and as a possibility to diffuse the culture 
around them and their importance.

The study also shows that established 
companies are recognizing the importance 
of environmental certifications and 
sustainability reports as strategic 
communication tools. In fact, one of 
the main benefits they recognize to the 
Circular Economy is the improvement of 
their public image. It is also important to 
note that companies that know how to 
approach and communicate the Circular 
Economy can improve their performance, 
especially from an environmental point of 
view, the relationship with the customer, 
as well as their economic and financial 
results. Appropriate choices regarding both 
production and communication, online and 
offline, allow the efficiency of production 
systems to coexist with a better reputation 
and, ultimately, to gain a more favourable 
competitive position in the market.84

Finally, cultural and social aspects may 
constitute an important obstacle to 
disseminating circular production and 
consumption patterns in the fashion 
and textile sectors. Consumers may be 
reluctant to use the reconditioning of 
second-hand clothing, as well as showing 
hesitation in purchasing garments 
produced from recycled materials and 
fabrics. Therefore, to foster a fundamental 
shift in the mindset, and a cultural 
approach re-orienting consumer behaviour 
towards circularity, awareness-raising 
actions towards the market and consumers, 
addressing the topics of Circular Economy 
issues, environmental product labeling, 
and existing systems for reusing/recycling/
sharing, could improve users’ responses.85

Education is an important part of the shift 
towards circular textiles to bring about 
behavioural change across the entire 
system - from production and processing to 
transport, consumption and waste.86  
In fact, the respondents of the questionnaire 
found as one of the main obstacles to the 
implementation of the Circular Economy 
in their own company the lack of circular 
fashion culture, highlighting the need to 
form specific professional figures and 
develop business know-how on specific 
aspects of the Circular Economy. 

A cultural shift needs a germane territory 
to develop. We believe that districts 
represent the cornerstone to initiate and 
diffuse the culture of circularity given their 
historical DNA of collaboration along the 
supply and value chain, and the ability to 
collaborate beyond the limit of the industry 
with different organizations. An additional 
engine for the cultural shift at the system 
level is given by increasing the presence of 
different actors in the “places” in which this 
positive spillover can be activated. Bearing 
the limits of the study, today half of the 
companies selected seem to be isolated 
and therefore out of the conversation. 
Here the need of a supporting ecosystem 
in which trade and non-profit associations, 
foundations, and public institutions can 
play a significant role in boosting the 
transition, becoming platforms to spread 
knowledge about Circular Economy while 
accompanying the companies at different 
levels by providing human and financial 
capital, as well as access to technologies 
and tools for self-evaluation.

Despite the fact that the starting point 
may be challenging, the industry already 
possesses the seeds, the humus and the 
unique terroir not only to succeed but to 
lead such a transition.
 

The transition towards 
more circular and 
sustainable production 
models represents not only 
a necessity but also a great 
opportunity.
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AIDA DATA
 
From the AIDA database, the following 
data were recorded for each company:

• Business name

• VAT number

• RAE code

• Legal headquarters

• Operative office

• Turnover as of 2018

• Profit as of 2018

• Number of employees as of 2018

• Website address

• Brief description of the business
 
Companies with these RAE code have been 
included in the Suppliers category:
• 431: Textile fibers, spinning products 

and the like

• 432: Fabrics, veils

• 436: Knitting products

• 439: Other textile products

• 453: Articles of clothing and 
accessories (without online store)

 
On the other hand, companies with these 
RAE code have been included in the 
Fashion firms category:
• 442: Leather goods

• 432: Footwear, slippers entirely or 
partially made of leather

• 453: Articles of clothing and 
accessories (with online store)

• 616: Wholesale of textiles, clothing, 
footwear and leather goods

• 616: Wholesale of textiles, clothing, 
footwear and leather goods

• 645: Retail sale of clothing articles

PARAMETERS OF THE DESK RESEARCH
 
The indicators and certifications listed 
below were considered in the study to 
obtain a quantitative score associated 
with every company. For each indicator, 
it is specified the weight that it has in the 
final score (0.5, 1, 2 or 3), according to 
the importance for the overall circularity 
of the company. The said importance 
was inferred from the pertinence of each 
certification to the theme of Circular 
Economy, and the weights were assumed 
accordingly. Moreover, it is specified to 
which of the four categories’ score the 
indicator is contributing: Energy, Water and 
Waste (EWW); Materials and Supply Chain 
(MSC); Communication and Accountability 
(CA); Internal Organization and Budget 
(IOB). These categories were identified by 
qualitatively clustering the listed actions 
and certifications in four areas.

ACTIONS

Renewable energy: presence of renewable 
power plants installed in the company 
facilities, and/or purchase of electric 
energy from the grid coming from 
renewable sources (EWW, weight: 1)

Wastewater management: presence 
of advanced and innovative systems 
for the treatment of wastewater, or 
implementation of actions to reduce the 
use of water in the company processes 
(EWW, weight: 1)

Textile waste reuse: recovery and reuse of 
the textile waste produced by the company, 
both internally or for other companies 
(EWW, weight: 1)

Recyclable/Recycled materials: use of 
materials that can be recycled or recycled 
materials in the products of the company 
(EWW+MSC, weight: 1)

Sustainable raw materials: use of raw 
materials that come from well-defined 

5.  METHODOLOGY NOTE suppliers with good performances in terms 
of sustainability (MSC, weight: 1)

Circular products: presence of products 
whose design is based on the principles of 
Circular Economy (MSC, weight: 1)

Transparency on suppliers: possibility to 
accurately trace the supply chain of the 
company, with information about all (or 
most) of its suppliers (MSC+CA, weight: 1)

Circular economy on website: continuous 
presence of the themes of Circular Economy 
on the company’s website (CA, weight: 1)

Sustainability section on website: 
presence of a section of the company’s 
website dedicated to the theme of 
sustainability and to the collection of the 
company’s actions towards this topic  
(CA, weight: 1)

Sustainability report: presence of an open, 
freely-downloadable, detailed report on the 
company’s website dedicated to the theme 
of sustainability and to the collection of the 
company’s actions towards this topic  
(CA, weight: 1)

Sustainability report with GRI 
methodology: presence of a sustainability 
report that satisfies the indications of the 
GRI methodology, i.e. the Global Reporting 
Initiative (CA, weight: 1)

Sustainability manager: presence of the 
professional figure of the sustainability 
manager among the ranks of the company 
(IOB, weight: 1)

Sustainability division: presence of 
a division in the company’s structure 
dedicated to the theme of sustainability 
(IOB, weight: 1)

Sustainability budget: presence of a part 
of the company’s budget dedicated to the 
use for the implementation of sustainable 
actions (IOB, weight: 1) 
 
CERTIFICATIONS

Global Recycle Standard (GRS): holistic 
certification promoted by Textile 
Exchange, with stringent environmental 

and social requirements on the whole 
supply chain. It takes into account the 
recycling of plastic as well as the one 
of textiles (cotton, wool, synthetic 
materials…) (EWW+MSC, weight: 1)

Recycled Claim Standard (RCS): another 
certification of Textile Exchange, focused 
just on the materials with which a product 
is made of (EWW+MSC, weight: 0.5)

OEKO-TEX Made in Green: The 
certification guarantees that the 
textile product has been manufactured 
using sustainable processes under 
environmentally friendly and socially 
responsible working conditions. It also 
certifies that the product has been tested 
for harmful substances (MSC, weight: 1)

FSC: FSC certification ensures that paper- 
or wood-based products come from 
responsibly managed forests that provide 
environmental, social and economic 
benefits (MSC, weight: 1)

Responsible Wool: The Responsible 
Wool Standard is a voluntary standard 
that addresses the welfare of sheep and 
the land they graze on. The goals of the 
Responsible Wool Standard are to provide 
the industry with a tool to recognize 
the best practices of farmers; ensuring 
that wool comes from farms that have a 
progressive approach to managing their 
land, practice holistic respect for animal 
welfare of the sheep (MSC, weight: 1)

Better Cotton Initiative: The Better Cotton 
Standard System is a holistic approach 
to sustainable cotton production which 
covers all three pillars of sustainability: 
environmental, social and economic (MSC, 
weight: 1)

Organic Content Standard: The Organic 
Content Standard (OCS) relies on third-
party verification to verify a final product 
contains the accurate amount of a given 
organically grown material. It does not 
address the use of chemicals or any social 
or environmental aspects of production 
beyond the integrity of the organic material  
(MSC, weight: 0.5)
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Global Organic Textile Standard: The 
GOTS certification ensures the organic 
status of textiles from harvesting of the 
raw materials through environmentally and 
socially responsible manufacturing all the 
way to labelling in order to provide credible 
assurance to the consumer (MSC, weight: 1)

NATURTEXTIL IVN BEST: This quality 
standard, known primarily within Europe, 
currently defines the highest level of textile 
sustainability by applying the maximum 
currently achievable parameters to 
production and product  
(EWW+MSC, weight: 2)

EU Ecolabel: The EU Ecolabel is awarded 
to products and services meeting high 
environmental standards throughout their 
life cycle: from raw material extraction, 
to production, distribution and disposal. 
The EU Ecolabel promotes the Circular 
Economy by encouraging producers to 
generate less waste and CO2 during the 
manufacturing process. The EU Ecolabel 
criteria also encourages companies to 
develop products that are durable, easy to 
repair and recycle (EWW+MSC, weight: 2)

Cradle-to-Cradle: Cradle to Cradle is 
a globally recognized measure of safer, 
more sustainable products made for the 
Circular Economy. It takes into account five 
requirements (Material Health, Material 
Reutilization, Renewable Energy, Water 
Stewardship and Social Fairness), assigning 
to each of them a grade (Basic, Bronze, 
Silver, Gold, Platinum). The lower score 
among the five categories is considered 
as the score of the certified product 
(EWW+MSC, weight: 3)

ISO 45001: ISO 45001 is an ISO standard for 
management systems of occupational health 
and safety, whose goal is the reduction of 
occupational injuries and diseases, including 
promoting and protecting physical and 
mental health (IOB, weight: 1)

OEKO-TEX Standard 100: With the 
STANDARD 100 label, the product and all its 
components have been tested for harmful 
substances, hence the product is harmless in 
human ecological terms (MSC, weight: 0.5)

SA8000 Standard: SA8000 measures 
social performance in eight areas 
important to social accountability in 
workplaces, anchored by a management 
system element that drives continuous 
improvement in all areas of the Standard 
(IOB, weight: 1)

ISO 9000 Family: The ISO 9000 family of 
quality management systems is a set of 
standards that helps organizations ensure 
they meet customer and other stakeholder 
needs within statutory and regulatory 
requirements related to a product or 
service (IOB, weight: 0.5)

OEKO-TEX STeP: The aim of 
STeP certification is the long-term 
implementation of environmentally friendly 
production processes, social working 
conditions and optimum health and safety 
(all categories, weight: 1)

OEKO-TEX Detox to Zero: It is based 
on the DETOX campaign launched by 
Greenpeace in 2011 whereby the goal of 
the campaign is to exclude hazardous 
chemicals from textile production. This 
certification provides textile and leather 
producers with a practical and usable 
analysis and assessment tool which creates 
transparency and control in the use of 
hazardous substances (MSC, weight: 1)

bluesign: bluesign is a holistic system 
that allows the textile industry to promote 
a sustainable product development. 
It is applied to the whole supply and 
production chain of a product, minimizing 
the environmental impact (all categories, 
weight: 1)

Tessile & Salute: The Tessile & Salute 
certification makes it possible to enhance 
the value of Made in Italy products and 
support the competitiveness of the Italian 
manufacturing system, trace and describe 
the production chain of the certified article, 
highlight the manufacturer's commitment 
to producing a safe product in compliance 
with environmental regulations, improve 
the level of information to the public, and 
provide retailers and consumers with a 
tool for immediate recognition of the safe 

product (all categories, weight: 1)

B-Corp: The B-Corp Certification 
measures a company’s entire social and 
environmental performance. It evaluates 
how a company’s operations and business 
model impact workers, community, 
environment, and customers (all 
categories, weight: 3)

Seri.co: Seri.co is a product and process 
certification system based on a Disciplinary 
the application of which is intended to 
provide the highest guarantees on the 
production process in accordance with 
the principles of quality, environment, 
health and   safety, sustainability, 
social responsibility and chemical risk 
management, on the textile product, 
both for technological and performance 
properties and for eco toxicological 
properties, and on the chemical / 
formulation / dye for eco toxicological 
properties (all categories, weight: 1)

EMAS: The EU Eco-Management and Audit 
Scheme (EMAS) is a premium management 
instrument developed by the European 
Commission for companies and other 
organisations to evaluate, report, and 
improve their environmental performance. 
EMAS is open to every type of organisation 
eager to improve its environmental 
performance. It spans all economic and 
service sectors and is applicable worldwide 
(IOB, weight: 1)

EPD: The Environmental Product 
Declarations (EPD) present transparent, 
verified, and comparable information about 
the life-cycle environmental impact of 
products. The International EPD® System 
is a global programme for environmental 
declarations based on ISO 14025 and EN 
15804 (MSC+CA, weight: 2)

Tfashion: Traceability & Fashion is a 
voluntary system managed by Unionfiliere 
and promoted by Unioncamere and Italy’s 
Chambers of Commerce. Its objective is 
to certify and increase the value of the 
products of the Made in Italy supply chains. 
Its aim is to create a voluntary certification 
scheme providing transparent information 

to consumers on the locations of the main 
production stages of the production chain 
and the health values supporting the 
product, how environmentally friendly the 
product is and the manufacturer’s social 
responsibility. (MSC+CA, weight: 1)

ISO 14000 Family: A series of certifications 
related to the environmental quality of 
products and processes. The ISO 14000 
family of standards provides practical tools 
for companies and organizations of all kinds 
looking to manage their environmental 
responsibilities (IOB, weight: 1)

ZDHC: The ZDHC program supports the 
implementation of sustainable chemistry 
and best practices in the textile, leather 
and footwear industries to protect 
consumers, workers and the environment 
(EWW+MSC, weight: 1)

ISO 50001: The ISO 50001 standard 
specifies the requirements for establishing, 
implementing, maintaining and improving 
an energy management system, whose 
purpose is to enable an organization 
to follow a systematic approach in 
achieving continual improvement of 
energy performance, including energy 
efficiency, energy security, energy use and 
consumption (EWW, weight: 1)

Carbon Neutral: A carbon neutral 
certification demonstrates an organisation’s 
commitment to decarbonisation, and the 
neutralisation of remaining impact through 
the support of environmental projects. 
A carbon neutral footprint is one where 
the sum of the greenhouse gas emissions 
produced is offset by natural carbon sinks 
and/or carbon credits (EWW, weight: 3)

ISO 26000: ISO 26000 is an international 
standard providing guidelines for 
social responsibility, whose goal is 
to contribute to global sustainable 
development by encouraging business 
and other organizations to practice social 
responsibility to improve their impacts on 
their workers, their natural environments 
and their communities (CA, weight: 1)
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In total, we individuated 14 actions and 29 
certifications. Taking into account that some 
actions and certifications belong to more 
than one category, they divided as follow:
• 4 actions and 13 certifications 

regarding the Energy, Water and 
Waste category

• 4 actions and 21 certifications 
regarding the Materials and Supply 
Chain category

• 5 actions and 8 certifications 
regarding the Communication and 
Accountability category

• 3 actions and 10 certifications 
regarding the Internal Organization 
and Budget category

Each action is given a value of 1 and has 
been uniquely identified for each category. 
Certifications, as specified above, can be 
attributed to one or more categories. In 
this case the value of each certification is 
1 if it belongs to a single category, 0.5 if 
it belongs to two categories and 0.25 if it 
belongs to four categories.
 
In addition, each certification has been 
assigned a weight ranging from 0.5 to 
3 that represents the importance of the 
certification with respect to Circular 
Economy practices. As an example, a value 
of 0.5 was assigned in the case of Organic 
Content Standard while 1 in the case of 
Global Organic Textile Standard because 
the latter certifies a higher degree of 
sustainability and is more consistent with 
EC practices. EU Ecolabel has a weight 
of 2 because it considers many aspects 
of the production process from a Life 
Cycle Assessment perspective, such as 
global warming potential. One of the few 
certifications with a weight of 3 is Cradle-
to-Cradle, which represents the golden 
standard for circularity practices.
 
The score obtained in each of these 
four categories is therefore given by 
the weighted scores relative to the 
presence of the actions and certifications 
considered in each company. This is then 
divided by the maximum absolute score 

obtainable in the category itself, obtaining 
a value between 0 and 1 for each company 
in order to make the scores of the different 
categories comparable. For example, in 
the case of EWW, the absolute maximum 
score obtainable is 13.75, therefore a 
company that obtains a score of 8 will 
have an index equal to 0.58.

There are two limitations of the methodology 
employed in this desk research which were 
identified by the authors:

• The actions and the certifications can be 
assigned to a certain company only if the 
said company communicates it in freely 
accessible channels (website, social 
media, specialised journals, etc.). A lack 
of communication can hide actions and 
certifications which are implemented 
by a company. Moreover, since 
certifications can be expensive to obtain, 
it can be more difficult for smaller 
companies to sustain the costs for them. 
Therefore, there can be a bias in favor of 
bigger companies for what concerns the 
amount of certifications.

• The weights given to the actions and 
to the certifications were assigned 
by the authors after an evaluation 
of their importance with respect 
to Circular Economy, by reviewing 
the parameters that they take into 
account. Nevertheless, this evaluation 
is subjective, since there are no 
quantitative criteria to assess these 
weights. In addition, the values 
assigned to each action might be 1 or 0 
(present or not present), without taking 
into consideration the level at which a 
specific action is pursued, this can be 
considered another limitation.

SOCIAL NETWORK ANALYSIS

Table 1 below shows a summary of the 
network measures, their definition 
and meaning, and the composition of 
the clusters in terms of diversity of 
companies and the relative performance 
across all indicators. In particular we 

Network measure Definition
Overall 

comembership 
network

Newman 1 
Blue 

cluster

Newman 2 
Light blue 

cluster

Newman 3 
Green 
cluster

Count, node The total number of nodes (i.e. Organizations) 
in the network

300 62 61 46

Link Count
The total number of  dyadic relationships 
between nodes (i.e. Organizations) in the 

network
3797 2758 1775 13

Density
The sum of the links divided by the number of 

possible links (i.e. the ratio of the total link strength 
that is actually present to the total number of 

possible links).

0,0400 0,7200 0,4800 0,5800

Density, Clustering 
Coefficient

Used to determine whether or not a graph is a 
small-world network. Small-world represents a 

property of a network in which at the same time the 
organizations connected to a specific organization 
(you can think about your “friends”) all know each 

other, you have a high clustering coefficient but this 
group also can be connected to other groups of 

"friends" with a relative few passages.

0,4550 0,9280 0,8540 0,9490

Density, weighted

The ratio of the sum of the link values vs the maximum 
total possible sum of the network. The "maximum 

total possible sum" is defined as the as the number of 
possible links * largest link value. This measure takes 
into account that the matrix is valued and therefore 

the intensity of the relationships based on the shared 
events each same pair of companies have attended

0,0100 0,0960 0,0670 0,2100

Characteristic Path 
Length

The average length of the shortest distance 
connecting each organization to all other 
Organization. Characteristic path length 

gives insight into how information spreads. It 
reflects the communication performance of the 

entire network and is important for diffusing 
information and routing information to the right 
people. A small average path length results in 

fewer "hops" where individuals or groups don't 
get information.

1,9870 1,6330 1,6930 1,5070

Connectedness

It is the degree to which the overall network 
is connected. In the case of the original one-

mode network the value takes into account the 
isolates. By construction the clusters are all 

connected

0,2980 1,0000 1,0000 1,0000

Diffusion
Computes the degree to which something can be 
spread throughout the network. A large diffusion 

value means that the nodes are close to each other
0,2970 0,9950 0,9910 0,9820

Network 
Assortativity

This measure the extent to which nodes of 
similar degree are connected to each other. High 
values (+ 1) means that nodes with high degrees 

are clustered together and node with low degres 
are clustered together. Low values (-1) means the 
high degrees nodes connects low degree nodes 

meaning a greater possibility of diffusion

0,2240 0,0740 0,0930 0,5070

Network 
Centralization, 
Betweenness

Network centralization is the degree to which 
communication and/or information flow is 
centralized around a single agent or small 

group based on betweenness centrality. The 
betweenness centrality for each node is the 

number of these shortest paths that pass 
through the node. it means that  a node with 
higher betweenness centrality would have 

more control over the network, because more 
information will pass through that node. At 

network level, a low score is advisable because 
in such case the information are potentially 

diffused in a less hierarchical way since 
they do not depend on the behaviors of few 

organizations.

0,0230 0,0410 0,0460 0,1740

Note: Scores are standardized for comparison and ranging from 0 to 1 apart from the overall relative performance who can  reach 
the relative maximum of 3,06)

CONTINUES

Social Network Analysis

Table 1
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focused on 3 clusters – blue, light blue 
and green, that represent around 98% of 
the companies connected.  In particular, 
we focused on 3 clusters: blue, light blue 
and green, that represent around 98% of 
the companies connected.

In the case of the clusters, very high 
values related to clustering coefficients, 
connectedness and diffusion, are 
expected because they are driven by 
the clustering algorithm used to identify 
them. For example, connectedness is one 
for each of them because we extracted 
this network based on the fact that 
components are all connected. This is also 
the reason why we look at the density 

that considers the network as they were 
binary (either the relationship is present 
or not) and the weighted version, to take 
into account the values of the link and 
therefore the strength embedded in each 
relationship, in combination with the size 
of the network. 
Additionally, a diffusion measure is 
reported. We have to acknowledge that 
this is biased since by construction we 
do not have isolated in each cluster 
while isolated nodes in the overall co-
membership network are present and they 
represent almost 50% of the population. 
Finally, we are also aware of the “lost” 
of information that this transformation 
entails, and we refer the reader to Borgatti 

Network measure Definition
Overall 

comembership 
network

Newman 1 
Blue 

cluster

Newman 2 
Light blue 

cluster

Newman 3 
Green 
cluster

Network 
Centralization, 

Eigenvector

 Node most connected to other highly 
connected nodes. Assists in identifying those 

who can mobilize others
0,1300 0,1520 0,3180 0,1330

Fashion SMEs column percentage 24% 11% 5% 31%

Fashion LEs column percentage 11% 2% 5% 28%

Supplier SMEs column percentage 50% 68% 56% 31%

Supplier LEs column percentage 15% 19% 34% 10%

Communication 
and accountability_

rel

Mean 0,1339 0,1393 0,2511 0,1176

Standard deviation 0,1836 0,1515 0,2530 0,1686

Energy, water and 
waste - relative 
performance

Mean 0,1361 0,1849 0,1897 0,1170

Standard deviation 0,1843 0,2112 0,1948 0,1744

Internal 
organization and 
budget  - relative 

performance

Mean 0,0948 0,0894 0,1781 0,0893

Standard deviation 0,1765 0,1650 0,2406 0,1393

Materials 
and supply 

chain - relative 
performance

Mean 0,2426 0,3398 0,3787 0,1653

Standard deviation 0,2598 0,2742 0,2700 0,2189

Overall relative 
performance

Mean 0,6075 0,7535 0,9977 0,4892

Standard deviation 0,6850 0,6698 0,7885 0,6062

Table 1  - Part 2

and Everett (1997) and Borgatti and 
colleagues (2018) for a discussion.
 
For what concerns the indicators we will 
focus our discussion on the combined 
analysis of the density, the centralization, 
and the size of the networks to understand 
how fast and to what extent the knowledge 
and practices related to sustainability and 
Circular Economy can be diffused in each 
network. Additionally, we qualify such 
information by looking at the diversity 
and at the relative performance of the 
companies in each cluster.87

For what concerns the overall network 
we can say that it is characterized by a 
large network (but we cannot forget that 
136 nodes are isolated) with a low density 
(4% and 1% in the case of the weighted 
coefficient) but a small path length 
(1.9870). Taken together the network 
seems characterized by the possibility to 
reach all the companies till the periphery 
of the network but slowly. Additionally, the 
low network centralization score based on 
betweenness centrality (0.0230) tells us 
that this knowledge is not hierarchically 
diffused therefore not being dependent 
on the behaviors of few organizations 
that may hinder the possibility of the 
transition. Additionally, there is a medium 
level of assortativity which means that 
organization tend to be connected to 
other organization with similar degree 
which in this case means with companies 
who attend similar events both in terms 
of the nature and frequencies while being 
not connected with other “different” 
companies potentially reducing the 
diversity of knowledge and practices to 
be diffused. Finally, there are no super 
spreaders within the network meaning 
companies that are connected to other 
companies are highly connected too 
(network centralization, eigenvector = 
0,13) and therefore able to mobilize and 
accelerate the transition. 

Moving to the comparison between 
clusters and putting them against the 
overall network we offer further insights 
related to the nature of such emergent 

subgroups. If we look at the weighted 
density we can say that the most dense 
network is the green cluster (21%) but 
is also the smallest, meaning that the 
information will travel faster but within the 
small boundaries and comparatively with 
very few organizations that are themselves 
connected with highly connected 
companies. Most importantly what is the 
information and towards whom they are 
directed? To answer these questions, we 
can look at: 1) the average performance of 
the companies belonging to this cluster 
and compare it to the overall mean and 
the mean values of the other clusters and 
2) the clusters composition according to 
companies’ category. Comparatively, this 
is the cluster with the worst performance 
with values below the average mean for 
both the overall but also the specific 
performance indexes. However, this 
cluster seems the most balanced in terms 
of weights per category while resembling 
quite well the overall distribution in our 
sample. In fact, half of the companies 
belong either to Suppliers or Fashion firms 
category while Suppliers and Fashion SMEs 
are the most important categories as in the 
overall sample distribution
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Associazione Tessile e Salute was founded in 2001 to combine academic knowledge and 
institutional expertise in order to ensure consumers safer textile products on the eco-
toxicological and innovative, while helping manufacturers of the fashion industry to undertake 
a more sustainable and continuous improvement. Today Tessile e Salute is composed of more 
than 100 private companies and about twenty institutional organizations and associations. 
The Board of Directors includes the Istituto Superiore di Sanità, CNA Federmoda, Camera 
Nazionale della Moda Italiana, Federchimica, Sistema Moda Italia, UNIC.
In the last fifteen years Tessile e Salute has developed some studies commissioned by the 
Italian Ministries (Health, Economic Development, Environment), the European Commission 
(DG Enterprise) and the IWTO (International Wool Textile Organization), on the safety of 
textile products on the market, on the presence of hazardous chemicals, for the REACH 
program and its implementation in textile production processes.
Since 2015, Tessile e Salute has been the technical referent for the Table on Sustainability 
of the National Chamber of Italian Fashion (CNMI). It has participated in the creation of 
three Guidelines for articles and chemicals used in the fashion supply chain - textiles, leather 
and accessories - and on Good Practices; they are the result of this important collaboration 
between Tessile e Salute, CNMI, SMI, Federchimica, UNIC and the other national 
stakeholders who participated.

Cittadellarte - Fondazione Pistoletto is a physical place, an idea, a vision, a project, a 
community. The goal is to create a meeting place for artists, scientists, activists, entrepreneurs 
and representatives of the institutional world, a real house of art, an art seen as a tool for 
responsible social transformation. Cittadellarte through the project Fashion B.E.S.T. (Better 
Ethical Sustainable Think-Tank), an operative workshop that since 2009 has been dedicated to 
the development of sustainability in the textile sector, Cittadellarte has created an active place 
where it promotes meetings and public events to raise awareness of sustainable and circular 
production and consumption, participates in international working groups and organizes 
seminars and in-depth training sessions. Fashion B.E.S.T. gathers in a platform dozens of 
companies producing sustainable fabrics, yarns and accessories, and is a point of reference for 
the collective of responsible fashion designers.The collective of fashion designers of B.E.S.T. 
draws inspiration from Cittadellarte, a pioneer in current issues related to the complex theme of 
sustainability, and wants to be an energizing hub that blends different forces such as aesthetics 
and ethics, creation and production, artistic sensitivity and social commitment.

Rén collective is a non-profit organisation supporting brands, micro-businesses, 
professionals and students who want to integrate sustainability practices within their 
activities and education. Rén devotes its knowledge and creativity to developing practical 
and viable solutions for an industry reset.
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ABOUT TONDO

Tondo is a non-profit organization that actively encourages the transition towards an 
economic and industrial system that is restorative and regenerative. Tondo’s mission is to 
support the implementation of the Circular Economy, by turning it into a daily reality. 

The main actions that Tondo is carrying out to achieve its mission are:
• Expanding and spreading the culture and knowledge about the Circular Economy, 

through studies and researches;

• Developing an ecosystem to support the Circular Economy through events that engage 
numerous actors operating in the Circular Economy;

• Implementing “pilot” projects in specific and relevant areas, that involve corporates, 
startups, institutions, and other organizations operating in the Circular Economy to test 
possible solutions.

• Tondo is a bridge between corporates, institutions, universities, research institutes, 
and every citizen who wants to give a contribution to sustaining the application of the 
Circular Economy.

• Tondo’s purpose is to encourage innovation and entrepreneurship in the Circular 
Economy field, which are essential elements for the paradigm shift requested by the 
Circular Economy.

Knowledge
Knowledge and its dissemination are among Tondo's core activities. The association ascribes 
among its main activities to monitor, study and analyze the Circular Economy through updated 
data about the national and international situation, articles drawn up by experts in the field, 
studies about the Circular Economy’s key elements, trials, and applications in progress to 
encourage the disclosure of replicable best practice. Besides, Tondo conducts studies and 
analyses which aim to define and disseminate a clear and long-term vision about how to im- 
implement the Circular Economy in specific areas, which are considered more relevant or critical.

Ecosystem
Tondo created the “Re-think Circular Economy Forum” format, which proposes events or 
webinars designed to stimulate critical thinking concerning some elements of the current 
economic industrial system, by showing a vision of the macro trends, possible Circular 
Economy’s evolutionary paths, and main projects developed. Also, practical paths are 
indicated, capable of leading to innovative and entrepreneurial activities that might have 
positive impacts on the local and national system.

Projects
Tondo develops projects to promote the implementation of the Circular Economy, by 
involving different actors operating in a specific supply chain, to create circular models. 
The focus of the action lies in relevant and critical areas, where the involvement of 
multiple actors is necessary to develop a circular approach. Among those projects, Tondo 
represents the reference point between different entities which have the same purpose: the 
implementation of the Circular Economy. The projects have the purpose to develop trials 
and applications of new circular models through the use of innovative technologies. 

Tondo lab is a company recently created by Tondo’s team to support corporates and startups in 
designing and implementing circular solutions.
Tondo lab simplifies companies’ journeys toward the Circular Economy by sharpening the 
knowledge about the Circular Economy, by fostering the implementation of innovative projects 
within an organization, and by supporting the collaboration between different business actors.

Specifically, the activities carried out by Tondo lab are:

• Assessing the circularity level of products and businesses by using internationally 
recognized methodologies. The assessment identifies all the materials flowing in, 
through, and out of the business at the product level or at the department level to 
measure circularity;

• Organizing workshops with the aim of identifying ideas and projects that can enhance 
the circularity level of companies, and training classes that contribute to closing 
companies’ knowledge gaps in specific areas;

• Designing and evaluating projects  to increase the circularity level in business activities 
and production processes. Tondo staff act as project managers by supporting and 
managing the implementation of these solutions from the idea validation stage to the 
actual launch in the market, also leveraging its network of entrepreneurs and partners;

• Supporting the innovation journey by matching circular and innovative startups with 
potential partners. Tondo lab identifies the most relevant circular solutions in specific 
sectors and selects the most promising start-ups and SMEs to provide the perfect value-
creating collaboration between circular innovators and corporations in order to foster 
Circular Economy.

Finally, Tondo lab also supports corporations in the design and implementation of the 
appropriate communication strategies with the aim of showcasing their Circular Economy 
approach.

ABOUT TONDO L AB



95

DISCL AIMER

Any views or opinions represented in this report are personal and belong solely to the 
Authors and do not represent those of people, institutions, companies, or organizations 
that the Authors may or may not be associated with in professional or personal 
capacity unless explicitly stated. Any views or opinions are not intended to malign any 
organization, company, or individual.

All content provided in this report is for informational purposes only. The authors make 
no representations as to the accuracy or completeness of any information in this report 
as retrieved by sources cited in the report. The Authors declare that there is no conflict of 
interest with the involved companies.

Results of this research have been shared with involved companies prior to releasing the 
report and no concern has been raised.  The paper gives the views of the Authors, not 
the funders or the data providers. Any errors and omissions are the Authors’ own.

The report is available for free, it can only be used for fair purposes such as criticism, 
comments, news, scholarships, and research; the source must always be cited as 
follows: 

Tondo 2021 “Circular Threads - A sectorial study of the Textile and Fashion Industry in the 
North of Italy”

For more information contact the Authors at alberto@tondo.tech



9796

THE AUTHORS

Francesco holds a Master’s degree in Business 
Administration and Corporate Finance. He started his career 
at General Electric, as Financial Analyst, and thereafter, 
he worked at Bain & Company, as Strategic Consultant. 
Then, he launched Uber Operations in Turin, and worked 
as Managing Director of a Swiss startup. Lately, he has 
founded Tondo and Tondo lab, with the aim of accelerating 
the transition to the Circular Economy.

Francesco Castellano
TONDO FOUNDING PRESIDENT AND CEO

Alberto holds a PhD in Business Administration and works 
as Adjunct Professor in different Institutions such as Bocconi 
University, IESEG, and Cattolica University. Before joining 
academia, Alberto co-managed his family’s business, 
planning and implementing a generational change after a 
discontinuity crisis. He is an expert in designing engagement 
surveys and mapping informal social relationships within 
organizations and in the evaluation of organizations’ strategic 
fit and change.He is also continuously involved in the private 
sector as an expert for applied research and consultant 
projects in companies ranging from the automotive to the 
manufacturing to the design industries. He is a co-founder of 
Tondo and head of the Research unit.

Alberto Monti
HEAD OF RESEARCH

Shyaam is a PhD Candidate in Economic Sociology at 
the University of Milan researching the development 
of circular innovation from a sociological perspective. 
Shyaam has previously worked as the Knowledge and 
Innovation Manager at Circle Economy in Amsterdam, has 
interned with the Ellen MacArthur Foundation, and was a 
sustainability consultant with Accenture's Chicago office. 
He has a Bachelor’s degree in Economics and a Master’s 
degree in Industrial Ecology from the Norwegian University.

Shyaam Ramkumar
CIRCULAR INNOVATION EXPERT

Letizia is passionate about sustainability-driven innovation 
businesses and she believes they are essential to a strong 
market environment and an enduring society. With a Bachelor 
of Science in Economics and Business Administration and a 
MSc in Environmental and Food Economics, Letizia combines 
a strong business education with accurate knowledge of 
environmental concepts. In Tondo, she coordinates events, 
webinars, and all the communication activities, and she 
supervises the research projects.

Alessandro is a PhD student in Chemistry at the Helmholtz 
Institute Ulm, in the context of an MSCA ITN project on 
sustainable lithium-ion batteries. As a Bachelor and MSc, 
he studied Energy Engineering at the Politecnico di Milano. 
During his university career, he was selected to participate in 
additional programs about innovation, entrepreneurship, and 
soft skills (ASP, SEI). He is strongly interested in the topics of 
sustainability and in particular the Circular Economy.

Aman believes that small actions matter, even the little 
choices we make can have a big impact on ourselves, 
our community, and the world around us. She holds a 
Bachelor's degree in Applied languages for International 
Relations and a Master's degree in Help Relationships 
and International Cooperation. She is a continuous work 
in progress, striving to improve and do better. Passionate 
about sustainability and social impact.

Letizia Ingaldo
SUSTAINABILITY SPECIALIST

Alessandro Innocenti
CIRCULAR ENERGY ASSOCIATE

Amandeep Kaur
JUNIOR PROJECT ASSISTANT

Giovanna is a Mechanical Engineer with a PhD in Total 
Quality Management. Employed in the automotive sector, 
she matured a strong experience in Program Management, 
Program Execution and Product Quality. Passionate about 
people empowerment, inclusion and sustainability, she is 
committed to foster these values and bring them within the 
workplace and her community.

Giovanna Matrone
SUSTAINABILITY & INCLUSION DEVELOPMENT ASSOCIATE



Endnotes



101100

1 In the 2020 Circular Economy Action Plan, the Europe-
an Commission announced that it would adopt an EU 
Textile Strategy in 2021. The textile industry has also 
been identified as a priority sector for the EU’s move 
towards sustainability in the European Green Deal and 
the New Industrial Strategy for Europe, due to its high 
use of resources and high impact on the environment.

2 Cribis Industry Monitor (2018). Sistema Moda: 
tradizione e innovazione sostengono la ripresa. 
Retrieved from: https://www.crif.it/area-stampa/
comunicati-stampa/2018/dicembre/cribis-industry-
monitor-sistema-moda/.

3 Ellen MacArthur Foundation & Granta Design 
(2019). Circularity Indicators. An Approach to 
Measuring Circularity. Retrieved from: https://www.
ellenmacarthurfoundation.org/assets/downloads/
insight/Circularity-Indicators_Project-Overview_

May2015.pdf.

4 European Commission (2020). Circular Economy Action 
Plan. For a cleaner and more competitive Europe. 
Retrieved from: https://ec.europa.eu/environment/pdf/
circular-economy/new_circular_economy_action_plan.
pdf 

5 Circle Economy (2020). The Circularity Gap Report 
2020. When circularity goes from bad to worse: The 
power of countries to change the game.  
Retrieved from: https://assets.website-files.
com/5e185aa4d27bcf348400ed82/5e26ead616b-
6d1d157ff4293_20200120%20-%20CGR%20Global%20
-%20Report%20web%20single%20page%20-%20
210x297mm%20-%20compressed.pdf.

6 Ellen MacArthur Foundation (2015). Towards a circular 
economy: business rationale for an accelerated 
transition. Retrieved from: https://emf.thirdlight.com/
link/ip2fh05h21it-6nvypm/@/preview/1?o.

7 Circle Economy (2020). Resilience & The Circular 
Economy. Opportunities and Risks. Retrieved from: 
https://assets.website-files.com/5d26d80e8836af2d-
12ed1269/5f55fe6a1294188a3073a730_20200907%20
-%20CJI%20-%20resilience%20-%20297x210mm.pdf.

8 Ellen MacArthur Foundation (2019). Completing the 
Picture. How the Circular Economy Tackles Climate 
Change. Retrieved from: https://emf.thirdlight.com/
link/2j2gtyion7ia-n3q5ey/@/preview/1?o.

9 European Commission (2014). Ecodesign your future. 
How ecodesign can help the environment by making 
products smarter. Retrieved from: https://op.europa.
eu/en/publication-detail/-/publication/4d42d597-4f92-
4498-8e1d-857cc157e6db/language-en/format-PDF.

10 Jonker, J. et al. (2018). Organising for the Circular 
Economy. A Workbook for Developing Circular 
Business Models. Retrieved from: https://
circulareconomy.europa.eu/platform/sites/default/
files/organising_for_the_circular_economy_ebook.pdf.

11 Ellen MacArthur Foundation (2015). Op. Cit. 

12 European Commission (2020). Op. Cit.

13 Statista (2020). Retail sales of the global apparel and 
footwear market from 2017 to 2019, with a forecast 
for 2030. Retrieved from: https://www.statista.com/
statistics/875708/global-apparel-and-footwear-market-
retail-sales-value/.

14 European Commission (2020). Op. Cit.

15 McKinsey & Company & Global Fashion Agenda (2020). 
Fashion on Climate. How the fashion industry can  
urgently act to reduce its greenhouse gas emissions. 
Retrieved from: https://www.mckinsey.com/~/media/
mckinsey/industries/retail/our%20insights/fashion%20
on%20climate/fashion-on-climate-full-report.pdf.

16 Ibid.

17 Ellen MacArthur Foundation (2017). A New Textiles 
Economy. Redesigning Fashion’s Future. Retrieved 
from: https://www.ellenmacarthurfoundation.org/
assets/downloads/publications/A-New-Textiles-
Economy_Full-Report.pdf.

18 Ibid.

19 Ibid.

20 Ibid.

21 McKinsey & Company & BoF (2020). The State of 
Fashion 2020. Retrieved from: https://www.mckinsey.
com/~/media/McKinsey/Industries/Retail/Our%20
Insights/The%20state%20of%20fashion%202020%20
Navigating%20uncertainty/The-State-of-Fashion-
2020-final.ashx.

22 Ellen MacArthur Foundation (2017). Op. Cit.

23 This is enough water to fill 32 million Olympic-size  
swimming pools.

24 Ellen MacArthur Foundation (2017). Op. Cit.

25 Dean, C. (2019). Waste – is it ‘really’ in fashion?. 
Retrieved from: https://www.fashionrevolution.org/
waste-is-it-really-in-fashion/.

26 Global Fashion Agenda & The Boston Consulting Group 
(2017). Pulse of the Fashion Industry. Retrieved from: 
https://www.globalfashionagenda.com/publications-
and-policy/pulse-of-the-industry/.

27 Ibid.

28 Ellen MacArthur Foundation (2015). Op. Cit.

29 Prometeia (2018). Tessile italiano a 10 anni dalla grande 
crisi.

30 Sistema Moda Italia (2019). L’industria tessile-
moda in Italia. Il quadro generale: Rapporto di 
settore 2018/2019. Retrieved from: https://www.
sistemamodaitalia.com/it/area-associati/centro-studi/
pubblicazioni/item/11148-l-industria-tessile-moda-in-
italia-rapporto-di-settore-2018-2019.

31 Prometeia (2018). Op. Cit.

REFERENCES AND NOTES 32 The new Circular Economy Action Plan aims to develop 
sustainable products starting from a circular design 
based on a common methodology and principles, pri-
oritizing reduction and reuse, setting requirements to 
prevent environmentally harmful products from being 
placed on the market, and reinforcing the extended 
producer responsibility (EPR).

33 Sistema Moda Italia (2020). Note Economiche. 
Retrieved from: https://www.sistemamodaitalia.com/
it/press/note-economiche/.

34 ICESP (2020). L’economia circolare nelle filiere 
industriali: i casi tessile, abbigliamento e moda (TAM) 
e mobilità elettrica. Retrieved from: https://www.icesp.
it/sites/default/files/DocsGdL/L%27economia%20
circolare%20nelle%20filiere%20industriali%20i%20
casi%20tessile%2C%20abbigliamento%20e%20
moda%20%28TAM%29%20e%20mobilit%C3%A0%20
elettrica.pdf.

35 ENTeR - Expert Network on Textile Recycling (2019). 
Strategic Agenda on textile waste management and 
recycling. Retrieved from: https://www.interreg-
central.eu/Content.Node/Stategic-Agenda.pdf.

36 ICESP (2020). Op. Cit.

37 REACH is a regulation of the European Union, adopted 
to improve the protection of human health and the 
environment from the risks that can be posed by 
chemicals, while enhancing the competitiveness of 
the EU chemicals industry. It also promotes alternative 
methods for the hazard assessment of substances in 
order to reduce the number of tests on animals. To find 
out more see: ECHA. Understanding REACH. Retrieved 
from: https://echa.europa.eu/regulations/reach/
understanding-reach.

38 ICESP (2020). Op. Cit.

39 Fondazione per lo Sviluppo Sostenibile & Fise 
Unicircular (2019). L’Italia del Riciclo. Retrived from: 
http://www.unicircular.org/files/Report2019_low.pdf.

40 ENTeR - Expert Network on Textile Recycling (2019). 
Op. Cit.

41 European Clothing Action Plan (2019). Driving circular 
fashion and textiles. Retrieved from: https://wrap.org.
uk/sites/default/files/2021-03/WRAP-ECAP-Summary-
Report%202019-Driving-circular-fashion-and-textiles.pdf.

42 Ibid.

43 Data relative to Figure 1: Statista 2021, Retail sales of 
the global apparel and footwear market 2017-2030,M. 
Shahbandeh, 2020.

44 Data relative to Figure 3 
2008-2009: Il settore Tessile-Moda italiano nel 2009-
2010, SMI per Pitti Immagine 
2010: Il Settore tessile/moda, Liuc 2011/12 
2011-2016: L’industria italiana del Tessile-Moda pre-
consuntivi 2017 e scenario 2018, SMI 2018 
2017-2018: Il settore Tessile-Moda italiano nel 2018-
2019, SMI per Pitti Immagine 
2019: https://www.sistemamodaitalia.com/it/  
The table was realized using data provided by Sistema 
Moda Italia. For more information see: Sistema Moda 
Italia (2020). Note Economiche. Retrieved from: 
https://www.sistemamodaitalia.com/it/press/note-
economiche/

45 Islam, M. et al. (2020). Mapping environmentally 
sustainable practices in textiles, apparel and fashion 
industries: a systematic literature review. Journal of 
Fashion Marketing and Management. Vol 25 (2), pp. 
331-353. https://doi.org/10.1108/JFMM-07-2020-0130.

46 Caniato, F. et al. (2012). Environmental sustainability 
in fashion supply chains: An exploratory case 
based research, International Journal of Production 
Economics. Vol 135 (2), pp. 659-670. https://doi.
org/10.1016/j.ijpe.2011.06.001.

47 European Commission (2019). Support Report Mapping 
Sustainable Fashion Opportunities for SMEs. Retrieved 
from: https://op.europa.eu/en/publication-detail/-/
publication/43511a04-b988-11e9-9d01-01aa75ed71a1; 
Macchion, L. et al. (2017). Strategic approaches to 
sustainability in fashion supply chain management. 
Production Planning & Control. Vol 29 (1), pp. 9-28.  
http://dx.doi.org/10.1080/09537287.2017.1374485.

48 Caniato, F. et al. (2012). Op. Cit.;  Moretto, A. et al. 
(2018). Designing a roadmap towards a sustainable 
supply chain: A focus on the fashion industry. Journal 
of Cleaner Production. Vol 193, pp. 169-184. https://doi.
org/10.1016/j.jclepro.2018.04.273.

49 See for example: Gazzola, P. et al. (2020). Trends in the 
Fashion Industry. The perception of Sustainability and 
Circular Economy: A Gender/Generation Quantitative 
Approach. Sustainability. Vol 12 (7), pp. 2-19. https://
doi.org/10.3390/su12072809; Anna Granskog, A. et al. 
(2020). Survey: Consumer sentiment on sustainability 
in fashion. McKinsey & Company. Retrieved from: 
https://www.mckinsey.com/industries/retail/our-
insights/survey-consumer-sentiment-on-sustainability-
in-fashion; Global Fashion Agenda & The Boston 
Consulting Group (2017). Op. Cit. 

50 Islam, M. et al. (2020). Op. Cit. 

51 See for exceptions: Macchion, L. et al. (2016). 
Improving innovation performance through 
environmental practices in the fashion industry: the 
moderating effect of internationalisation and the 
influence of collaboration. Production Planning & 
Control. Vol 28 (3), pp. 190-201. https://doi.org/10.1080/
09537287.2016.1233361

52 See for a very detailed and comprehensive coding: 
Moretto, A. et al. (2018). Op. Cit. 

53 See for a similar though narrowed approach: Turker, 
D. & Altuntas, C. (2014). Sustainable supply chain 
management in the fast fashion industry: An analysis 
of corporate reports. European Management Journal. 
Vol 32 (5), pp. 837-849. https://doi.org/10.1016/j.
emj.2014.02.001; See for the coding of sustainable 
practices: Moretto, A. et al. (2018). Op. Cit. 

54 European Commission (2019). Op. Cit.

55 According to the Ellen MacArthur Foundation, the 
Material Circularity Indicator (MCI) measures the 
extent to which linear flow has been minimised 
and restorative flow maximised for its component 
materials, and how long and intensively it is used 
compared to a similar industry-average product. For 
more information see: Ellen MacArthur Foundation & 
Granta Design (2019). Op. Cit.

56 ICESP (2020). Op. Cit.

https://www.crif.it/area-stampa/comunicati-stampa/2018/dicembre/cribis-industry-monitor-sistema-moda
https://www.crif.it/area-stampa/comunicati-stampa/2018/dicembre/cribis-industry-monitor-sistema-moda
https://www.crif.it/area-stampa/comunicati-stampa/2018/dicembre/cribis-industry-monitor-sistema-moda
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Project-Overview_May2015.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Project-Overview_May2015.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Project-Overview_May2015.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Project-Overview_May2015.pdf
https://ec.europa.eu/environment/pdf/circular-economy/new_circular_economy_action_plan.pdf
https://ec.europa.eu/environment/pdf/circular-economy/new_circular_economy_action_plan.pdf
https://ec.europa.eu/environment/pdf/circular-economy/new_circular_economy_action_plan.pdf
https://assets.website-files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-%20compressed.pdf
https://assets.website-files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-%20compressed.pdf
https://assets.website-files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-%20compressed.pdf
https://assets.website-files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-%20compressed.pdf
https://assets.website-files.com/5e185aa4d27bcf348400ed82/5e26ead616b6d1d157ff4293_20200120%20-%20CGR%20Global%20-%20Report%20web%20single%20page%20-%20210x297mm%20-%20compressed.pdf
https://emf.thirdlight.com/link/ip2fh05h21it-6nvypm/@/preview/1?o
https://emf.thirdlight.com/link/ip2fh05h21it-6nvypm/@/preview/1?o
https://assets.website-files.com/5d26d80e8836af2d12ed1269/5f55fe6a1294188a3073a730_20200907%20-%20CJI%20-%20resilience%20-%20297x210mm.pdf
https://assets.website-files.com/5d26d80e8836af2d12ed1269/5f55fe6a1294188a3073a730_20200907%20-%20CJI%20-%20resilience%20-%20297x210mm.pdf
https://assets.website-files.com/5d26d80e8836af2d12ed1269/5f55fe6a1294188a3073a730_20200907%20-%20CJI%20-%20resilience%20-%20297x210mm.pdf
https://emf.thirdlight.com/link/2j2gtyion7ia-n3q5ey/@/preview/1?o
https://emf.thirdlight.com/link/2j2gtyion7ia-n3q5ey/@/preview/1?o
https://op.europa.eu/en/publication-detail/-/publication/4d42d597-4f92-4498-8e1d-857cc157e6db/langua
https://op.europa.eu/en/publication-detail/-/publication/4d42d597-4f92-4498-8e1d-857cc157e6db/langua
https://op.europa.eu/en/publication-detail/-/publication/4d42d597-4f92-4498-8e1d-857cc157e6db/langua
https://circulareconomy.europa.eu/platform/sites/default/files/organising_for_the_circular_economy_ebook.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/organising_for_the_circular_economy_ebook.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/organising_for_the_circular_economy_ebook.pdf
https://www.statista.com/statistics/875708/global-apparel-and-footwear-market-retail-sales-value/
https://www.statista.com/statistics/875708/global-apparel-and-footwear-market-retail-sales-value/
https://www.statista.com/statistics/875708/global-apparel-and-footwear-market-retail-sales-value/
https://www.mckinsey.com/~/media/mckinsey/industries/retail/our%20insights/fashion%20on%20climate/fashion-on-climate-full-report.pdf
https://www.mckinsey.com/~/media/mckinsey/industries/retail/our%20insights/fashion%20on%20climate/fashion-on-climate-full-report.pdf
https://www.mckinsey.com/~/media/mckinsey/industries/retail/our%20insights/fashion%20on%20climate/fashion-on-climate-full-report.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-R
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-R
https://www.ellenmacarthurfoundation.org/assets/downloads/publications/A-New-Textiles-Economy_Full-R
https://www.mckinsey.com/~/media/McKinsey/Industries/Retail/Our%20Insights/The%20state%20of%20fashion%202020%20Navigating%20uncertainty/The-State-of-Fashion-2020-final.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Retail/Our%20Insights/The%20state%20of%20fashion%202020%20Navigating%20uncertainty/The-State-of-Fashion-2020-final.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Retail/Our%20Insights/The%20state%20of%20fashion%202020%20Navigating%20uncertainty/The-State-of-Fashion-2020-final.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Retail/Our%20Insights/The%20state%20of%20fashion%202020%20Navigating%20uncertainty/The-State-of-Fashion-2020-final.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Retail/Our%20Insights/The%20state%20of%20fashion%202020%20Navigating%20uncertainty/The-State-of-Fashion-2020-final.ashx
https://www.fashionrevolution.org/waste-is-it-really-in-fashion/
https://www.fashionrevolution.org/waste-is-it-really-in-fashion/
https://www.globalfashionagenda.com/publications-and-policy/pulse-of-the-industry/
https://www.globalfashionagenda.com/publications-and-policy/pulse-of-the-industry/
https://www.sistemamodaitalia.com/it/area-associati/centro-studi/pubblicazioni/item/11148-l-industria-tessile-moda-in-italia-rapporto-di-settore-2018-2019
https://www.sistemamodaitalia.com/it/area-associati/centro-studi/pubblicazioni/item/11148-l-industria-tessile-moda-in-italia-rapporto-di-settore-2018-2019
https://www.sistemamodaitalia.com/it/area-associati/centro-studi/pubblicazioni/item/11148-l-industria-tessile-moda-in-italia-rapporto-di-settore-2018-2019
https://www.sistemamodaitalia.com/it/area-associati/centro-studi/pubblicazioni/item/11148-l-industria-tessile-moda-in-italia-rapporto-di-settore-2018-2019
https://www.sistemamodaitalia.com/it/press/note-economiche/
https://www.sistemamodaitalia.com/it/press/note-economiche/
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.icesp.it/sites/default/files/DocsGdL/L%27economia%20circolare%20nelle%20filiere%20industriali%20i%20casi%20tessile%2C%20abbigliamento%20e%20moda%20%28TAM%29%20e%20mobilit%C3%A0%20elettrica.pdf
https://www.interreg-central.eu/Content.Node/Stategic-Agenda.pdf
https://www.interreg-central.eu/Content.Node/Stategic-Agenda.pdf
https://echa.europa.eu/regulations/reach/understanding-reach
https://echa.europa.eu/regulations/reach/understanding-reach
http://www.unicircular.org/files/Report2019_low.pdf
https://wrap.org.uk/sites/default/files/2021-03/WRAP-ECAP-Summary-Report%202019-Driving-circular-fashion-and-textiles.pdf
https://wrap.org.uk/sites/default/files/2021-03/WRAP-ECAP-Summary-Report%202019-Driving-circular-fashion-and-textiles.pdf
https://wrap.org.uk/sites/default/files/2021-03/WRAP-ECAP-Summary-Report%202019-Driving-circular-fashion-and-textiles.pdf
https://www.sistemamodaitalia.com/it
https://www.sistemamodaitalia.com/it/press/note-economiche/
https://www.sistemamodaitalia.com/it/press/note-economiche/
https://doi.org/10.1108/JFMM-07-2020-0130
https://doi.org/10.1016/j.ijpe.2011.06.001
https://doi.org/10.1016/j.ijpe.2011.06.001
https://op.europa.eu/en/publication-detail/-/publication/43511a04-b988-11e9-9d01-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/43511a04-b988-11e9-9d01-01aa75ed71a1
http://dx.doi.org/10.1080/09537287.2017.1374485
https://doi.org/10.1016/j.jclepro.2018.04.273
https://doi.org/10.1016/j.jclepro.2018.04.273
https://doi.org/10.3390/su12072809
https://doi.org/10.3390/su12072809
https://www.mckinsey.com/industries/retail/our-insights/survey-consumer-sentiment-on-sustainability-in-fashion
https://www.mckinsey.com/industries/retail/our-insights/survey-consumer-sentiment-on-sustainability-in-fashion
https://www.mckinsey.com/industries/retail/our-insights/survey-consumer-sentiment-on-sustainability-in-fashion
https://doi.org/10.1080/09537287.2016.1233361
https://doi.org/10.1080/09537287.2016.1233361
https://doi.org/10.1016/j.emj.2014.02.001
https://doi.org/10.1016/j.emj.2014.02.001


102

57 Bureau van Dijk (2020). AIDA - Analisi Informatizzata 
delle Aziende Italiane. Retrieved from: https://www.
bvdinfo.com/it-it/le-nostre-soluzioni/dati/nazionali/aida.

58 Ramo Attività Economica (RAE), which translates to 
Economic Activity Branch.

59 Global Organic Textile Standards (GOTS)

60 Global Recycle Standard (GRS).

61 ISO, the International Organization for Standardization, 
develops International Standards in an open, impartial 
and consensus-based process. ISO 26000 provides 
guidance for all types of organization on social respon-
sibility.

62 Environmental Product Declaration (EPD).

63 Wasserman, S. & Faust, K. (1994). Social network analy-
sis: Methods and applications. Cambridge University 
Press.

64 Borgatti, S.P. & Everett, M.G. (1996). Network analysis 
of 2-mode data. Social networks. Vol 19 (3), pp. 243-
269. https://doi.org/10.1016/S0378-8733(96)00301-2.

65 Borgatti, S. P. et al. (2018). Analyzing social networks. 
Sage.

66 Altman, N. et al. (2017). ORA user’s guide 2017. Re-
trieved from: http://www.casos.cs.cmu.edu/publica-
tions/papers/CMU-ISR-17-100.pdf.

67 Borgatti, S. P. et al. (2002). Ucinet for Windows: Soft-
ware for Social Network Analysis.

68  <<A simple measure of the distance between two 
vertices in a graph is the shortest path between the 
vertices. Formally, the geodesic distance between 
two vertices is the length in terms of the number of 
edges of the shortest path between the vertices. For 
two vertices that are not connected in a graph, the 
geodesic distance is defined as infinite. Using geodesic 
distance, we can define several other useful measure-
ments for graph analysis and clustering.>> For more 
information see: Han, J. et al. (2012). Data Mining: 
Concepts and Techniques. Retrieved from: http://
myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/
The-Morgan-Kaufmann-Series-in-Data-Management-
Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-
Mining.-Concepts-and-Techniques-3rd-Edition-Mor-
gan-Kaufmann-2011.pdf.

69 Borgatti, S.P. & Everett, M.G. (1996). Op. Cit.

70 Clauset, A. et al. (2004). Finding community structure 
in very large networks. Physical Review. Vol 70 (6). 

https://doi.org/10.1103/PhysRevE.70.066111. 

71 The “Global Reporting Initiative Sustainability Report-
ing Standards” were defined in 2016 by the Global 

Reporting Initiative (GRI).

72 Ellen MacArthur Foundation & Granta Design (2019). 
Op. Cit.

73 Fondazione per lo Sviluppo Sostenibile & Fise Unicir-
cular (2020). L’Italia del Riciclo. Retrived from: https://
www.fondazionesvilupposostenibile.org/wp-content/up-
loads/dlm_uploads/Italia-del-riciclo-2020-Rapporto.pdf.

74 Fondazione per lo Sviluppo Sostenibile & Fise Unicircu-
lar (2019). Op. Cit.

75 Textile Exchange (2014). The life cycle assessment of 
organic cotton fiber. A global average. Retrieved from: 
http://www.ajsosteniblebcn.cat/the-life-cycle-assess-
ment-of-organic-cotton-fiber_38172.pdf.

76 Ibid.

77 Herczeg, G. et al. (2018). Supply chain collaboration in 
industrial symbiosis networks. Journal of Cleaner Pro-
duction. Vol 171, pp. 1058-1067. https://doi.org/10.1016/j.
jclepro.2017.10.046.

78 Chertow, M. R. (2000). Industrial symbiosis: Literature 
and taxonomy. Annual Review of Energy and the En-
vironment. Vol 25, pp. 313–37. https://doi.org/10.1146/
annurev.energy.25.1.313.

79 ICESP (2020). Op. Cit.

80 Ministero dell'Ambiente e della Tutela del Territorio e 
del Mare (2017). Piano d’Azione Nazionale sul Green 
Public Procurement (PAN GPP). Criteri ambientali mini-
mi per le forniture di prodotti tessili. Retrieved from: 
https://www.mite.gov.it/sites/default/files/archivio/
allegati/GPP/2017/allegato_tecnico_tessili_2017.pdf.

81 ICESP (2020). Op. Cit.

82 Anna Granskog, A. et al. (2020). Op. Cit.

83 European Environmental Agency (2019). Textiles in Eu-
rope's circular economy. Retrieved from: https://www.
eea.europa.eu/publications/textiles-in-europes-circu-
lar-economy/textiles-in-europe-s-circular-economy.

84 Criet (2018). Economie circolari fra produzione e mar-
keting. Modelli ed esperienze a confronto. Retrieved 
from: https://criet.unimib.it/progetto/economie-circo-
lari-fra-produzione-marketing-modelli-ed-esperien-
ze-confronto/.

85 ICESP (2020). Op. Cit.

86 European Environmental Agency (2019). Op. Cit.

87 We have also looked at the diversity of events in each 
cluster extrapolating networks based on the associ-
ated Newman clusters that account for their direct 
and indirect relationship with an event. We also run 
ANOVA tests to see if there is a statistical difference in 
terms of performance between clusters. The networks, 
metrics and ANOVA tests are not reported but can be 
requested to the Authors.

https://www.bvdinfo.com/it-it/le-nostre-soluzioni/dati/nazionali/aida
https://www.bvdinfo.com/it-it/le-nostre-soluzioni/dati/nazionali/aida
https://doi.org/10.1016/S0378-8733(96)00301-2
http://www.casos.cs.cmu.edu/publications/papers/CMU-ISR-17-100.pdf
http://www.casos.cs.cmu.edu/publications/papers/CMU-ISR-17-100.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
https://doi.org/10.1103/PhysRevE.70.066111
https://www.fondazionesvilupposostenibile.org/wp-content/uploads/dlm_uploads/Italia-del-riciclo-2020-Rapporto.pdf
https://www.fondazionesvilupposostenibile.org/wp-content/uploads/dlm_uploads/Italia-del-riciclo-2020-Rapporto.pdf
https://www.fondazionesvilupposostenibile.org/wp-content/uploads/dlm_uploads/Italia-del-riciclo-2020-Rapporto.pdf
http://www.ajsosteniblebcn.cat/the-life-cycle-assessment-of-organic-cotton-fiber_38172.pdf.
http://www.ajsosteniblebcn.cat/the-life-cycle-assessment-of-organic-cotton-fiber_38172.pdf.
https://doi.org/10.1016/j.jclepro.2017.10.046
https://doi.org/10.1016/j.jclepro.2017.10.046
https://doi.org/10.1146/annurev.energy.25.1.313
https://doi.org/10.1146/annurev.energy.25.1.313
https://www.mite.gov.it/sites/default/files/archivio/allegati/GPP/2017/allegato_tecnico_tessili_2017.pdf
https://www.mite.gov.it/sites/default/files/archivio/allegati/GPP/2017/allegato_tecnico_tessili_2017.pdf
https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy/textiles-in-europe-s-circular-economy
https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy/textiles-in-europe-s-circular-economy
https://www.eea.europa.eu/publications/textiles-in-europes-circular-economy/textiles-in-europe-s-circular-economy
https://criet.unimib.it/progetto/economie-circolari-fra-produzione-marketing-modelli-ed-esperienze-confronto/
https://criet.unimib.it/progetto/economie-circolari-fra-produzione-marketing-modelli-ed-esperienze-confronto/
https://criet.unimib.it/progetto/economie-circolari-fra-produzione-marketing-modelli-ed-esperienze-confronto/


105104

Figure 1: Retail sales of the global apparel and footwear market from 2017 to 2019, with a forecast for 2030  ... 20

Figure 2: The Italian Textile & Fashion industry Trend 2008-2019 ...................................................... 23

Figure 3: Municipal textile waste and separate collection in 10 years in Italy (Kt and %) .......................... 24

Figure 4: Study sample categorization....................................................................................... 31 

Figure 5: Number of Suppliers by province ................................................................................. 31

Figure 6: Number of Fashion Firms by province ........................................................................... 31

Figure 7: Index average - Absolute values ................................................................................... 33

Figure 8: Index average - Relative values .................................................................................... 34

Figure 9: Distribution of scores - SMEs Suppliers ......................................................................... 35

Figure 10: Distribution of scores - LEs Suppliers ........................................................................... 35

Figure 11: Multidimentional chart - Relative points ........................................................................ 38

Figure 12: Social Network Analysis 1 ......................................................................................... 39

Figure 13: Social Network Analysis 2 ......................................................................................... 40

Figure 14: Social Network Analysis 3 ......................................................................................... 41

Figure 15: Social Network Analysis 4 ......................................................................................... 42

Figure 16: Perception about the Circular Economy........................................................................ 47

Figure 17: Benefits of the Circular Economy ................................................................................ 48

Figure 18: Obstacles to the Circular Economy ............................................................................. 49

Figure 19: Energy, Water, and Supply Chain ................................................................................ 50

Figure 20: Materials and Products ............................................................................................ 52

Figure 21: Waste Management ................................................................................................ 54

Figure 22: Business models for Circular Economy ......................................................................... 56

Figure 23: Internal organization ............................................................................................... 58

Figure 24: Communication and accountability ............................................................................. 60

Figure 25: Schematic representation of the material flows considered in the calculation of the MCI .......... 64

Figure 26: Schematic representation of G_Pwdr Technology process ................................................ 66

Figure 27: Steps of the ECOTEC® process ................................................................................. 68

Figure 28: Recycled Cashmere Impact ...................................................................................... 70

FIGURES AND IMAGES Table 1: Social Network Analysis: Methodology - Part 1 .................................................................. 85

Table 1: Social Network Analysis: Methodology  - Part 2 ................................................................. 86

Illustration by Smallfish S.r.l.  .................................................................................................. 2

Photo 1 by Ratih Mandalawangi ............................................................................................... 4

Photo 2 by Miriam Alonso ...................................................................................................... 6

Photo 3 by Raden Prasetya ..................................................................................................... 15

Photo 4 by Flaunter .............................................................................................................. 36

Photo 5 by Ethan Bodnar ....................................................................................................... 44

Photo 6 by Flaunter .............................................................................................................. 62

Photo 7 by Vishal Banik ......................................................................................................... 90

Photo 8 by Michael Burrows ................................................................................................... 94

Photo 9 by Chris Barbalis ....................................................................................................... 103



Tondo
Via Vigevano, 18
20144 - Milano (Italy)
Web: www.tondo.tech
Mail: info@tondo.tech

Circular
Threads

http://www.tondo.tech

	Figure 1 
	Figure 2  
	Figure 3
	Figures 5 and 6
	Figure 4
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Table 1  - Part 2

	FOREWORD
	LIST OF ABBREVIATIONS
	1. EXECUTIVE SUMMARY
	1.1 Overview
	1.2 Desk research: key findings
	1.3 Questionnaire: key findings and challenges
	1.4 Case studies: highlights
	1.5 Conclusions: highlights

	2. INTRODUCTION
	2.1 Changing paradigm: moving from Linear to Circular Economy
	2.2 The Fashion Industry and its environmental and social impact
	2.3 Textile Industry in Italy

	3. THE STUDY
	3.1 Approach and framework used for the study
	3.2 Desk research
	3.3 Questionnaire
	3.4 Circularity assessment
	3.4.1 Case Study: WRÅD
	3.4.2 Case Study: Marchi & Fildi
	3.4.3 Case Study: Rifò

	4. CONCLUSIONS
	5. METHODOLOGY NOTE
	ACKNOWLEDGEMENTS
	ABOUT TONDO
	DISCLAIMER
	THE AUTHORS
	REFERENCES AND NOTES
	FIGURES AND IMAGES

