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Finding alternatives to the current fashion 
production is crucial to increase the 
sustainability of this system and switch 
to a more circular model, which could 
significantly lower the impact fashion 
companies have on the environment and 
on social issues such as fair working 
conditions.

Maium has been found to be an extremely 
interested company that, despite its small 
size, has great ambitions for sustainability 
in this sector. Working together made it 
possible to imagine a future in which also 
smaller companies can help in changing a  

system from the bottom up. Usually the 
biggest changes come from the biggest 
companies, and they need to drive change. 
But that does not mean that the rest of the 
actors in the fashion industry just need to 
wait for them to act.

This research has been conducted in and 
for the Dutch market specifically, but the 
tools and methods applied in it can be 
implemented in different companies and 
different markets. 

Indeed, it’s not just the design solution that 
brings value to the research, but also the 
application and reflection on the methods 

used: it has been a priority to evaluate 
these tools and reflect on the application 
possibilities that these have.

In the research, a market and company 
analysis will be conducted, where the focus 
will be on the internal operations of the 
company, and on the external factors that 
influence it. An overview on the current 
system and the possible alternatives will be 
provided. 

Moreover, the application and outcomes of 
the methods will be discussed, focusing on 
Maium’s perspective and use of them, the 
pros and cons of such tools. 

Finally, the design solution provided to the 
company will be described and a reflection 
on the whole process will be conducted.
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INTRODUCTION
In this chapter general 
data regarding the fashion 
industry are provided, 
followed by the expression of 
the aim of the study and the 
research questions.

1.1		  Aim of the study and research 		
		  questions

13
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AIM OF THE STUDY AND 
RESEARCH QUESTIONS1.1

The value of the global fashion industry 
reaches 3.000 billion dollars as per 2021, 
which makes it 2% of the world’s Gross 
Domestic Product (GDP) (FashionUnited, 
2021), employing 300 million people 
along the value chain (Ellen McArthur 
Foundation, 2017).

The fashion industry has grown double its 
size in the last 15 years, when we’re talking 
about clothing production (Todeschini et 
al., 2017). 
This is also due to the implementation of 
fast fashion systems within the production 
model of global fashion: it would be 
common sense to think that the production 
and sales models changed in so much time, 
yet it is not exactly true: indeed, the fashion 
industry always has had more or less the 
same model, which is a linear one, intended 
as produce-use-dispose. 

Within this, in the last decades fast 
fashion has been adopted, which also can 
be reassumed in produce-use-dispose 
linear model, but with much less attention 
to overproduction and, thus, waste. 
This operating model has been proved 
to be extremely polluting and wasteful, 
as the fashion industry pollutes more 
than international shipping and marine 
transportation combined (Ellen McArthur 
Foundation, 2017).

The incredible growth the fashion industry 
has seen is due to the adoption of the fast 
fashion model by some of the biggest 
companies in this sector, such as H&M, 
Zara, Uniqlo, Primark and many others. 
This model is characterised by massive 
overproduction and a huge reduction in 
use-time of garments, making consumers 
compulsively and continuously buy new 
clothes, which are much cheaper due to 
lowered material quality and construction.

This has also resulted in an increased 
amount of textile waste that is getting 
thrown into landfills or incinerated. 

In just the last few years, this issue is 
starting to gain relevance thanks to the 
work of some organisations that are 
emphasizing the importance of change in 
this sector.

This research has the intent of exploring 
the possibilities fashion companies have 
to switch to a more sustainable production 
and post-production, in order to reduce 
waste and possibly become actors of 
change within the industry. There are 
many tools and methods that can be used 
to become more sustainable yet, for their 
relative novelty, few apply them in their 
daily operations. 

This research is being conducted for this 
reason: investigating the implementation 
of such methods in the daily operations 
of a fashion company, with the intent of 
increasing its sustainability.

The aim of this study has been to explore 
the possibilities of improving sustainability 
in the fashion industry in the Netherlands, 
both in production and post-production. To 
reach this scope it has been necessary an 
approach that was not only theoretical but

•	 How can sustainability tools and 
methods best be applied to Maium’s 
practice and business model?

•	 Which barriers are hindering a more 
sustainable approach to the production 
and post-production phases in the 
lifecycle of fashion products?

•	 How can consumers in the Dutch 
fashion system be included in design 
for sustainability processes, increasing 
their role as agents of change? 

•	 What strategy does Maium need 
to follow in order to improve and 
implement sustainable practices in its 
production process?

How can Maium limit the environmental 
impact created in the production and 

post-production of their raincoats, and 
include users in the process?

In order to better set the direction of the study and focus on the right aspects, sub-questions 
have been formulated:

practical as well. It has been fundamental 
the collaboration with raincoat company 
Maium, based in Amsterdam, which has 
served me as case study for the whole 
research. 
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CONTEXT
An overview of the context 
in which Maium operates, 
and in which the research 
takes place is provided in this 
chapter.
First the fashion system 
in general and during the 
pandemic is analysed, and 
then the focus is shifted 
towards consumers.

2.1		  The current fashion system
2.2		  Fashion during the Covid-19 pandemic
2.3		  Consumer shifts
2.4		  Consumer behaviour
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THE CURRENT 
FASHION SYSTEM2.1

GFA and BCG have found that 82% of 
clothes, after use, are usually incinerated 
or thrown away in landfills (2017), a level 
of waste is almost unmatched in any other 
industry. Of the remaining 18%, just 1% of it 
is recycled into new clothes, while the rest 
is reused in other industries such as house 
insulation, equaling to a loss of 100 billion 
dollars worth of materials every year (Ellen 
McArthur Foundation, 2017).

 
The waste, though, is not just coming 
from post-consumer phases, but from 
pre-consumer as well. The processes 
in the production phase of clothing and 
textiles consume large amounts of water 
and energy, not to mention chemicals that 
are often dangerous for the environment 
and human health (Jung and Jin, 2014). 
For example, cotton production by itself 
is liable for 10% of global use of synthetic 
pesticides (Gam et al., 2010), which are 
unhealthy for both humans and soil. Cotton 
is one of the most widely used fabrics, 
together with polyester.
Apart from their environmental impact, 
global fashion chains are characterized by 
bad working conditions. 
The manufacturing of clothing is usually

outsourced in underdeveloped countries, 
where the majority of workers are 
underpaid women (and in the worst cases 
children), hygienic conditions do not meet 
health standards, and chemicals used can 
be dangerous for human health. (Turker 
and Altuntas, 2014). 
In this linear system, waste is present 
in large quantities: it has also been 
approximated that 80% ca. of the clothes 
are thrown away after just the first six 
months (Baker-Brown, 2017). (Sustainable 
fashion in a circular economy, K. Niinimäki, 
2018)

Luckily, some steps towards fairer working 
conditions through the production chain 
are being taken thanks to consumer 
awareness, yet transparency in the 
production is still far from a complete 
reality since it is very difficult to make 
sure these requirements are met (Ellen 
McArthur Foundation, 2017).

To summarise, the current fashion system 
is almost completely linear, following the 
classic directions of produce-consume-
dispose. Large quantities of nonrenewable 
resources are extracted in order to produce 
pieces of clothing with short use-times, 
after which the vast majority of them are 
going to get incinerated or thrown away 
into landfills.
This type of model leaves out many 
economic opportunities that could be 
leveraged, applies huge pressure on 
resources while polluting and degrading 
environments and ecosystems, not to 
mention the negative impacts it has 
on different societies (Ellen McArthur 
Foundation, 2017).

Figure 1: Growth in clothing sales and decline in clothing utilisation since 
2000.
Source: Euromonitor International Apparel & Footwear 2016 Edition 
(volume sales trends 2005–2015); World Bank, World development
indicators – GD (2017)

1     Average number of times a garment is worn before it ceases to be used

Figure 2: Global material flows for clothes in 2015.
Source: Circular fibres initiative analysis, Ellen MacArthur Foundation, 2017

1     Recycling of clothing into the same or similar quality applications
2    Recycling of clothing into other, lower-value applications such as insulation material, wiping cloths, or mattress stuffing
3    Includes factory offcuts and overstock liquidation
4    Plastic microfibres shed through the washing of all textiles released into the oceans

Fast fashion
Fast fashion is defined by trends that 
change rapidly and the prices of clothes 
are low: the production has advanced in 
a way that markets are driven by extreme 
consumerism, thanks to cheap apparel, 
and clothes are intended as disposable 
(Britwistle and Moore, 2007; Joy et al., 
2012).

Due to this perception of clothes’ 
disposability, one natural consequence is 
a huge rise in waste: GFA and BCG have 
approximated that fashion industry’s waste 
will increase by 60% from 2015 to 2030, 
reaching the amount of 148 million tons on 
a global scale.

Another consequence is resource scarcity: 
most industries need to find sustainable 
alternatives which are independent from 
resources to guarantee their supply (Bell et 
al., 2012). 

For example, areas such India and China 
are expected to get exposed to stress on 
their water supply, which will definitely 
impact the fashion industry considering the 
cotton production that is present in those 
countries.

To ensure economic and social growth, 
companies that are dependent on 
resources, like almost all fashion 
companies, need to find sustainable 
alternatives to this linear production, and 
possibly switch to a more circular model 
(Jackson, 2017; Weetman, 2016).
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FASHION DURING THE 
COVID-19 PANDEMIC2.2

As previously anticipated, even before the 
pandemic the fashion industry was not in 
a good position concerning sustainability 
and economic opportunities: just 60% 
of clothes were sold at full price, which 
translated in a loss of billions of dollars in 
revenue and margin (McKinsey, 2021). 

When Covid-19 arrived, the turnover of 
inventories fell by 33% in just the first three 
months of 2020, and the orders decrease 
to a third by the end of April.
Just a few companies managed to 
creatively face the period of difficulty 
clearing the excessive stock they 
accumulated (i.e. Ganni sold past seasons’ 
collection at discounted price).

There are three main priorities fashion 
brands need to and are starting to have 
(McKinsey, 2021): 

1.   Shift towards a model tailored by 
demand in a quicker way;
2.   Reduce the intricacy of collections;
3.   Recalibrate the price-volume equation.

The current amount of collections is now 
starting to be seen as a big inhibitor of 
the demand-focused model. Gucci, for 
example, as BoF and McKinsey state in 
their 2021 survey, has said that instead 
of the usual five collections per year they 
will launch two, directing their production 
towards a seasonless fashion model 
(among retailers).

The main trend between fashion brands 
has been a pricing strategy dedicated to 
markdowns: some fashion companies, 
such as Levi’s, have based their pricing 
strategy relying on market and consumer 
data retrieved by artificial intelligence (BoF 
and McKinsey, 2021).

Figure 3: Gucci will move towards a seasonless fashion model.
Source: Gucci.

The pandemic has accentuated a condition 
that was already starting to get in the 
spotlight: more is not necessarily better. 

Indeed, it has displayed that fashion brands 
that do not completely rely on discounting 
and reducing the complexity of their 
collections often outrun the ones that 
do not. Furthermore, if this is connected 
to a demand-focused model and smart 
collection management, it leads to a 
smoother, better fitting the global market, 
business model. (BoF and McKinsey, 2021).

“Circularity is likely to be one of
the key business trends of the
next decade. However, it is not
the kind of revolution that can be
led by a few leaders, while others
wait and see.”
(McKinsey, 2021)

Companies are now shifting, and need 
to do so, to a bigger focus on aligning 
launches to their customers’ needs, 
instead of the conventional fashion model. 
It can be said that for this change in their 
production model, they are following the 
new rule of “less is more”.

CONSUMER SHIFTS2.3
The pandemic has increased digital 
adoption exponentially, and many brands 
have leveraged this opportunity by starting 
or improving their online presence and 
many people embracing new types of 
digital approaches such as customer 
service videos and social shopping.

Covid-19 has increased an already existing 
sentiment of anti-consumerism, or at least 
the critique to extreme consumerism, 
and also set the importance towards 
sustainable purchasing to a much higher 
level, which translated in a desire from 
consumers to switch to circular business 
models (BoF and McKinsey, 2021).

If companies do not meet consumers’ 
new mindset, the accumulation of stock 
will worsen in the future: consumers are 
hugging the “less is more” model that 
corresponds to industry modifications in 
the fashion cycle.

McKinsey has conducted an online survey, 
during the pandemic, where 65% ca. of 
respondents expressed their desire to 
buy more high-quality and long-lasting 
clothes: what is interesting is that most 
of the interviewees said that the concept 
on “newness” is now one of the least 
influencing factors in their shopping habits.

Figure 4: Consumers are shifting towards a less extreme consumeristic approach to fashion 
Source: Asos.
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CONSUMER 
BEHAVIOUR2.4

The biggest, and most obvious, motivation 
that drives consumers into purchasing 
sustainable clothes is the growing 
environmental concern that is affecting a 
big part of the global population. Closely 
linked to this, there is the interrelation 
between fashion industry and negative 
social aspects (as previously said, one 
example could be unfair working conditions 
that characterise the production of some 
companies). 

But there are various and diverse reasons 
that could push consumers to care more 
for sustainable purchases, such as 
veganism and the attention to animal rights 
in the production of clothes, or the appeal 
of buying high-quality clothes that carry 
out a story with them, that belonged to 
someone else before and that are given a 
second life. 

Sustainable choices in fashion 
consumption, like most choices, are made 
because of specific motivations which are 
driven by internal and external factors to 
the consumer (Wiederhold and Martinez, 
2018).

Internal factors
These are the causes that stand within 
the mind of consumers, what drives 
them in terms of sensations, emotions 
and feelings, but also personal traits and 
preferences that are matured during the 
years.

Changing their consumption pattern, 
favouring ethical alternatives in respect 
to traditional products is often dependent 
on an individual’s own willingness to do 
so: if a consumer is extremely attached 
to a specific brand or store, it is quite 
difficult for them to switch to another one, 
even if this might mean making the most 
sustainable choice (Park and Kim, 2016). 

This is what is called brand loyalty, and 
within the process of deciding it is an 
extremely important aspect to take into 
consideration. It could lead people not 
only to never change their consumption 
behaviour, but also make them filter 
information in a selective way: bad events 
related to the brand might be ignored, while 
positive information might be set up in a 
biased impression (Papaoikonomou et al., 
2010; Wiederhold & Martinez, 2018). 

These options may bring the consumer 
to extend and bend their conception 
of what ethics and sustainability mean 
(Papaoikonomou et al., 2010; Wiederhold & 
Martinez, 2018).

Another relevant internal factor is knowing 
what negative effects the fashion industry 
has on its surrounding environment 
(Wiederhold & Martinez, 2018): if 
consumers do not know a problem exists, 
they are never going to act in a way that 
may solve the problem itself, in this case 
meaning they will not consume consciously 
and sustainably (Austgulen, 2015). 

External factors
These are elements that influence 
consumers from an external source. The 
most obvious and first overall aspect that 
influences the purchase of a product, be it 
sustainable or unsustainable, is always the 
price (Wiederhold & Martinez, 2018).

The first thing consumers consider when 
making a purchase is what the benefit for 
them is (Balderjahn, 2013). This translates 
into the fact that when buying a product 
there is a moment in which their concerns 
for the environment are disregarded in 
favour of the possibility of paying less 
(Wiederhold & Martinez, 2018).

Apart from the economic factors, other 
causes may influence consumers from 
the outside, such as institutional factors, 
intended as the necessity of proper 
infrastructures to buy sustainable products 
(Wiederhold & Martinez, 2018). Not only 
this, but also social and cultural aspects 
have a big incidence: it is almost needless 
to say that the environment in which 
an individual is put plays a role in their 
behaviour as consumers.

Sometimes consumers feel that 
sustainable and conscious consumption 
is a sort of moral obligation, to which 
they need to stick: this links to the belief 
consumers have on whether an individual 
has power to change things or not, 
and whether spontaneous attempts of 
individual consumer matter (Austgulen, 
2015). 

Consumers that believe individual actions 
have effects on the market are more 
likely to purchase ethical and sustainable 
products as they have faith they will make a 
difference (Wiederhold & Martinez, 2018).
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THEORETICAL 
FRAMEWORK

This chapter presents the 
frameworks and methods 
used in the study. 
Section 4.1 describes circular 
economy, first in a general 
way and then applied to the 
fashion industry. 
Section 4.2 explores the 
motivations and barriers 
to a more sustainable 
consumption and the role 
consumer behaviour has in 
this context. 

3.1		  Circular economy
3.2		  Sustainable consumption - motivation and barriers

24
29
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3.1 CIRCULAR ECONOMY

The Ellen MacArthur Foundation described 
the concept of circular economy as 

“restorative and regenerative 
by design, and aims to keep 
products, components, and 
materials at their highest utility 
and value at all time”. 

The fashion industry is confronting 
an ever-growing problem of textile 
waste accumulation, since consumers 
are induced to think that clothing is a 
disposable good in consequence of its 
fast production and consumption (Allwood 
et al., 2006; Andersen,2017). In order to 
face and try to challenge these problems 
several theories and applications have 
been designed, one of the most renowned 
is the circular economy. 

This concept has already been applied in 
many different industries, including the 
clothing and textile industry. Adapting 
circularity to the fashion industry means to 
rethink its whole value chain and system of 
production (Ræbild and Bang, 2017). 

As it is known, waste becomes a resource 
in the logic of a circular economy, where 
five ways of recovering waste have 
been identified (Kumar and Malegeant, 
2006): maintain/share, reuse, refurbish, 
remanufacture and recycle. 
These are all activities that take part in 
the technological cycle, where repair and 
maintenance are linked to the users, reuse 
and redistribution to service providers, 
refurbishment and remanufacturing 
to products manufacturers, and lastly 
recycling is linked to parts manufacturers. 

Parts 
manufacturer

Product 
manufacturer

Service 
provider

Users

Biological 
resources

Renewable 
energy

Mining

Maintain/share

Reuse/Redistribute

Refurbish/Remanufacture

Recycle

Molecular decomposition

Landfill & 
Incineration

BIOLOGICAL CYCLE

TECHNOLOGICAL CYCLE

Figure 6: Resource flows and cycles in the Circular economy
Source: Faludi Design.

Value Hill
To ease the comprehension for businesses 
on how to position themselves in a circular 
model, a visualisation of a Value Hill has 
been created by Achterberg, Hinfelaar & 
Bocken (2016) (Figure 5).

This concept categorises the lifecycle 
phases of a product as pre-use, in-use and 
post-use. Businesses can thus evaluate the 
implementation of circular strategies as 
well as define missing partnerships in their 
network. 

Figure 5: Value Hill of linear and circular business models
Source: Achterberg, Hinfelaar & Bocken (2016).

Circular practices can be implemented 
in companies’ business models in two 
different ways, which are extending the 
product’s life or recycling and regenerating 
the elements that compose the product 
(Stahel, 2016).

In the context of fashion, circular practices 
can be achieved by recycling textile waste 
and extending the lifetime of garments, 
aiming at maintaining the products’ and 
materials’ value as high as possible for the 
longest time.
By doing this, it would be possible to 
address problems such as resource 
scarcity and waste of clothing in landfills.

Roughly 80% of clothes are sent to 
incineration or landfills, which has a 
clearly negative environmental impact as 
it increases greenhouse gas emissions, 
erosion of soil and groundwater pollution 
(Yacout and Hassouna, 2016). 

There are three types of waste produced 
by the fashion industry (Leonas, 2017): 

1.     The waste that is created as a by-
product of the industrial processes needed 
for the manufacture of garments (including 
textile, water and energy waste); 

2.     Pre-consumer waste which means 
scrap and all the garments that come out 
damaged from the production line or that 
are impossible to sell;

3.     Post-consumer waste which includes 
the rubbish generated by users after the 
purchase.

In order to create a change in the 
fashion economy and switch towards a 
more circular model, it is important to 
understand what the possibilities and 
barriers are, and how the recycling of 
textiles works.
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Textiles can be mechanically recycled or 
chemically recycled; the first approach 
is intended for the processes in which 
cutting, shredding and disassembling 
materials are operated: this process turns 
waste into secondary raw materials or 
products without modifying in a significant 
way the chemical structure of the material.

The second approach, instead, consists in 
bringing the material back to its monomer 
state through depolymerisation so that it 
can then be repolymerised and reused for 
different purposes.

Recycling of synthetic textiles
Estimations report that European 
consumers dump approximately 6 million 
tonnes of textiles annually, more or less 11 
kg per individual (Beasley and Georgeson, 
2014). Since approximately 60% of textiles 
are synthetic (FAO/ICAC, 2013), it is 
estimated that 3,5 million tonnes of plastic 
textile waste are ditched in Europe every 
year.

At present, no compelling recycling of 
synthetic textiles is present and the rare 
fibre-to-fibre recycling that exists is mostly 
mechanical recycling of 100% cotton 
products. 
Fibre-to-fibre recycling for textiles consist 
of mechanical and chemical processes. 
The majority of recycled polyester is 
retrieved from PET bottles instead of PET 
fabrics (Arnold et al., 2021): the collection 
systems and recycling infrastructures 
dedicated to PET bottles are already very 
good. 

Chemical recycling depends on using 
solvents that target the disintegration 
of specific synthetic fibres. For this to 
properly happen, it is required that textiles 
consist just of that same target fibre.

Chemical recycling indeed exists in the 
industry, but not at an industrial scale 
yet. The technological advancement 
that could permit these practices is still 
under development, and consequently 
the economic feasibility needs to be 
considered. 

First of all, the collected supply of 
textile waste is insufficient to support 
an economically viable recycling sector 
(Arnold et al., 2021). Adequate post-
consumer collecting systems are required 
to provide enough supply. Secondly, the 
sorting processes boost the recycling 
cost and need to be scaled-up. Moreover, 
the market for recycled fibres needs to be 
improved and implemented.

Opportunities
Some possibilities to move towards a more 
sustainable and circular production and 
consumption (Arnold et al., 2021):

•     Sustainable fibre choices: in the design 
stage, unabated effort needs to be put in 
the choice of materials;

•     Control of emissions of microplastics: 
the design and construction of garments 
are fundamental. Strategies to reduce 
microplastics emission need to be 
researched and implemented. 

•     Improved separate collection, reuse 
and recycling: reuse and recycling are 
fundamental to cutting down virgin 
fibres’ demand. At the end-of-life stage, 
meticulous sorting and excellent reuse 
and recycling can have big potential in the 
impacts’ reduction. 

As it is now starting to get clear, the 
fashion industry has been one of the 
slowest to adapt to the need of change 
and switch to a more sustainable, circular 
model.

The importance of such switch will never 
be stressed enough: the fashion industry 
is one of the most polluting in the world, 
both when it comes to calculating pollution 
in the production processes and when 
talking about the waste created after 
fashion products have been used. The 
impact of these practices is extremely high 
in terms of emissions, degradation of the 
environment, and resources exploitation, 
and needs to be lowered with any method 
possible. 

Barriers
Unfortunately, there are many obstacles 
in reaching the final objective. Five main 
barriers have been listed (GlobeScan – 
C&A Foundation, 2019):

1.     Traditional linear system: the fashion 
industry has functioned in the same 
way for years, which is a linear system 
of production-consumption-disposal. 
Business stimuli towards a change are 
very few, and this translates in a higher risk 
perception if this change is set to happen. 
It is usually smaller companies and start-
ups that are the main promotors of this 
change, building it from bottom up, but it 
is the big players in the market that should 
show charisma and leadership so that 
circular models can be brought to scale.

2.     Limited knowledge of the circular 
economy: circular business models are not 
well understood, thus adopted, yet. The 
big fashion companies are set on the older 
models and are not prepared for a radical 
change in their system and through their

SUSTAINABLE 
CONSUMPTION
Motivations and barriers

3.2
complex supply chain: unfortunately, it 
cannot be just one huge company to set the 
trend for everybody else, but many of them 
need to switch in this direction in order to 
change the whole system.

3.     Demand for “fast fashion”: this trend 
is difficult to overcome, for the balance of 
price and style it provides, even though 
this means increasing exponentially 
the waste created by the industry and 
consumers, and lowering the use time of 
clothing. Specifically for this point, it is the 
consumer behaviour that needs to change.

4.     Consumer resistance to sharing: 
selling access over ownership might be one 
of the biggest challenges fashion brands 
are set to face. The idea of sharing clothing 
is not so popular between consumers, who 
now tend to prefer the idea of owning them. 
Usually, the major concerns related to 
sharing clothes are hygiene, social shame, 
cost and durability.

5.     Business culture: the difficulty of 
changing from one business model to 
another is concrete. Fast fashion models 
permit high sales targets and profits, while 
collaborative and circular models ensure 
sustainable consumption: the choice 
between the two is hard and many aspects 
need to be considered, from an economical 
point of view.
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METHODOLOGY

In this chapter the research 
methodology is described. 
An overview of the three 
main tools and research 
methods used in the process 
is provided.

4.1		  Life Cycle Assessment
4.2		  Whole System Mapping
4.3		  Presidio Sustainability Booster

33
36
37
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LIFE CYCLE 
ASSESSMENT4.1

Three different methodologies have been 
explored and put into use. Life Cycle 
Assessment (LCA) (section 5.1), Whole 
System Mapping (WSM) (section 5.2) 
and the Presidio Sustainability Booster 
(section 5.3): LCA and WSM have been 
retrieved, studied and applied starting from 
VentureWell’s work (www.venturewell.
org). The Presidio Sustainability Booster 
comes from the collaboration with Presidio 
Graduate School, a private graduate school 
in San Francisco (www.presidio.edu). 
Moreover, these methodologies have been 
chosen also for their complementarity: Life 
Cycle Assessment has been used to verify 
the results of Whole System Mapping.

The use of all three of these methods have 
been facilitated by my chair, Jeremy Faludi, 
who has been working together with these 
organisations for years.

The approach to the research has been 
to conduct 2 reiterations of Life Cycle 
Assessment and Whole System Mapping, 
followed by a third step in the analysis 
in which the outcomes of the first two 
are put in the perspective of the Presidio 
Sustainability Booster: this has been done 
to concretely see what the solution brought 
by the first two iterations could mean in a 
business model perspective.

Between the three tools, Life Cycle 
Assessment is the most famous and used 
method to quantify the environmental 
impacts of a specific product or service: its 
strength stands behind the fact that this 
method enables researchers to analyse 
different moments and aspects of a certain 
product through its life. 

LCA can assist in (ISO 14044:2006):

•     recognising chances to increase 
products’ environmental performance at 
various points in their life cycle; 

•     advising decision-makers in industry, 
governmental or non-governmental 
organizations (i.e. for strategic planning, 
priority setting, product/process design or 
redesign); 

•     selecting important indicators of 
environmental performance; 

•     marketing (i.e. ecolabelling scheme, 
environmental claiming, or producing an 
environmental product declaration).

Figure 8: LCA example for material substitution analysis 
Source: VentureWell.org
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It’s not an exact science: the level of depth 
LCAs can reach varies depending on 
the amount and precision of information 
researchers gather and put into the 
databases. 

If the intent is to compare some options 
with others, where the level of detail of 
information is not extremely high, it is 
possible to conduct what is called a “fast 
track” LCA, that might take a few hours to 
complete. Also, if high precision is needed, 
a more thorough LCA can be conducted. 
And this might take even months to 
complete. 
It can also be used for theoretical and 
scientific purposes, where hypothetically 
the amount of information and time 
required could be years.

What does LCA measure
Life Cycle Assessments can measure 
purely environmental impacts: emissions of 
carbon dioxide, acidification of water rise 
and land, particulate matter… It is not about 
the energy itself, but what are the impacts 
of producing that energy. 

In order to retrieve the information related 
to specific materials or processes or 
energy demands, many databases may 
be used. For this research the databases 
used have been Idemat (2017), for the 
calculations regarding Carbon Footprint 
analysis, and the Ecoinvent (V3.3), for the 
eco-costs calculations.

How to do LCA
LCA is an iterative process, which leaves 
researchers the possibility to change, edit, 
and re-do steps of the whole method in 
order to reach a satisfying detail level.

There are different steps to take in order to 
conduct a proper Life Cycle Assessment 
(ISO14044:2006):

1.     Define the scope;
2.     Set the boundaries (Figure 9): these 
can be:
	 a.     Cradle to Grave;
	 b.     Cradle to Gate;
	 c.     Gate to Gate;
	 d.     Gate to Grave.

3.     Specify the functional unit;
4.     Create the inventory.
5.     Compute and compare;
6.     Interpret the result.
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Figure 10: System boundaries visualisation 

MfgX: One specific manufacturing 
process that happens in a specific 
location 
MfgY: Another, different manufacturing 
process that happens in another location

Figure 9: Life Cycle Assessment circle of activities
Source: OneClickLCA
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WHOLE SYSTEM 
MAPPING4.2

This methodology is designed for system 
thinking: it consists in taking a step back 
and get a broader view on the problem 
product developers are trying to solve, 
while keeping an eye both on how to 
increase the sustainability of the product or 
service under investigation and on meeting 
users’ needs.
The strength of this approach is that it is 
concrete, visual and collaborative across 
branches of knowledge, and helps product 
developers put every step of the process 
into perspective, so as to solve the right 
problems in the whole system.

It opposes the traditional approach to 
redesigning a product or service by having 

also adapt solutions, but that may address 
the wrong problem, or that have the 
problem focus blurred.

Whole System Mapping is a four-step 
design method:

1.      Define the problem and draw a system 
map;

2.     Set priorities with Life Cycle 
Assessment and business strategies;

3.     Brainstorm solutions on the system 
map;

4.     Decide winners based on the priorities.

Figure 11: Whole Systems and Lifecycle Thinking for sustainable design.
Source: Autodesk Sustainability workshop.

PRESIDIO SUSTAINABILITY 
BOOSTER4.3

The Business Sustainability Booster 
is designed to incorporate sustainable 
principles into the business model 
of a company: it consists of a set of 
questions aimed at determining social and 
environmental possibilities and barriers. 

It is designed the same way a classic 
business model canvas is (Figure 12), but it 
is intended to add a more responsible and 
sustainable view. It includes topics that 
should be considered in the design process 
of the business model so as to increase 
the social and environmental impact the 
company has on the market.

It applies in practice the Scheme of 
Sustainable Development (Figure 14), so 
that businesses can meet human needs 
while protecting the environment. 

How it works
In addition to the business model canvas, 
the Sustainability Booster consists also of

a 30-piece set of cards in which thought-
provoking questions are asked (Figure 13). 

Each of the nine components of the 
business model canvas corresponds to a 
card, which help the company to analyse 
different aspects of the business in a 
sustainability and corporate responsibility-
oriented way.

Each card has three main sections:

1.     Broad benefit: where the sustainability 
problem related to the business model 
canvas component is depicted;

2.     Why this question is important: the 
why and the how this issue is relevant on a 
strategic perspective;

3.     Considerations: more details and 
thoughts on the relevance of this issue, set 
so as to help the company interiorise the 
problem to its activity.

Figure 12: Business Model Canvas.
Source: Presidio Graduate School..
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Figure 13: Example of cards present in the set.
Source: Presidio Graduate School..

A distinction between different audiences 
is then provided, so as to better adapt the 
approach of the research to the ones it is 
intended for:

•     Traditional entrepreneurs;

•     Social entrepreneurs focused on 
underdeveloped communities;

•     Social entrepreneurs working in 
developed countries;

•     Sustainability-focused entrepreneurs;

•     Business students.

The approach varies in relation to the 
nature of the audience, changing in the 
amount and type of cards presented, and 
focus of analysis proposed.

For this research, the audience has been 
decided to be a mixture between traditional 
entrepreneurs (for the start-up nature of 
the company) and Social entrepreneurs 
working in developed countries.

Thus, the approach has been to present 
them with most of the cards, apart the ones 
that sound redundant for their business 
model, and use them to pinpoint key topics 
(such as unintended consequences or 
hidden threats) and explore the impact 
potential of their business model.

Figure 14: Scheme of Sustainable Development.
Source: https://www.pngkit.com/view/u2t4y3o0i1y3y3e6_scheme-of-sustainable-development/
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PROCESS

Preliminary research on 
the market, consumers 
and company has been 
conducted: the objective 
of this analysis has been 
to formulate a scenario to 
position Maium in, and get 
a clear idea of what the 
opportunities and barriers for 
my project were.

I started by conducting a 
4C analysis, which means 
investigating the four 
characterising areas of 
Context, Company, Customer 
and Competitors: I shall not 
dwell in the Context and 
Consumer findings, as they 
have already been exposed 
in the introduction of this 
research (chapters 2 and 3). 

5.1		  Company
5.2		  Competitors
5.3		  Materials and processes analysis
5.4		  Specifications of Maium’s production
5.5		  First iteration
			   Life Cycle Assessment
			   Whole System Mapping
5.6		  Second iteration
			   Life Cycle Assessment
			   Whole System Mapping
5.7		  Third iteration
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50
52
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62
68
68
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5.1 COMPANY

Maium is a small dutch fashion company, 
based in Amsterdam; specifically, they 
sell rainwear. They believe in fair trade 
and safe and healthy working conditions, 
as well as providing sustainable clothing 
to its customers. Their production 
focuses on recycled PET, which is used 
in their raincoats and hats that are fully 
waterproof.

Throughout the years, Maium has started 
expanding its business from just the 
Netherlands to other countries in Europe 
including Belgium, Germany and the UK.  
Some of the main drivers of Maium are 
cooperation, sustainable attitude, creative 
and stylish design and fair trading and 
working conditions.

They believe that the success of a fashion 
brand depends on good cooperation and 
transparency both between partners, and 
towards clients and the planet. 

It has been proactive towards digital 
marketing and online sales, especially 
in the last years due to the Covid-19 
pandemic, and they are working to provide 
customers with as much information as 
possible on their production processes, 
the working conditions in the factories and 
everything that comes with a sustainable 
and responsible mindset (https://maium.nl/
en/). 

Maium is up to date with the current issues 
and pushes its limits in the attempt of 
attracting customers. They are aware of 
the importance of a safe and sustainable 
way of producing and keeping apparel, 
both from the company’s and from the 
consumers’ perspective. 

They are now exploring new ways of 
lowering their impact on the environment 
and educating customers towards a more 
conscious approach to the consumption of 
fashion items.

There is a discrepancy between how they 
position themselves and how they operate: 
their production is entirely made in China, 
which is not the most sustainable option

possible as they believe, and the fact 
they’re recycling PET to produce raincoats 
doesn’t solve the issue of the end of life of 
such material. Yet they are considering of 
changing their production and assembly 
partners in favor of closer factories.

Figure 15:Maium’s website and products.
Source: https://maium.nl/en/
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5.2 COMPETITORS

In order to define the competitor base 
of Maium, the Dutch market was divided 
into three categories: generic category, 
product category and product form. These 
can be seen in Figure 16, along with the 
competitors that operate in the same 
general area. 

The three categories can be seen as three 
concentric circles, in which the level of 
detail and definition of the brand’s nature 
increases towards the circles’ center. 

“Generic category”, the outer circle, 
refers to the competitors that are in the 
same product area as Maium: apparel that 
protects from rain. These competitors do 
not have a specific design interest, they 
just sell products that have the intent 
of protecting from rain (e.g. Hydrowear 
sells technical wear, ranging from hats to 
waterproof trousers). 

“Product category” shows those 
competitors that have more affinity 
with Maium, and sell raincoats: these 
companies do care about fashion 
design and are similar to Maium in their 
production. 

“Product form” represents those 
competitors that have the same intent 
as Maium: providing consumers with 
sustainable raincoats comfortable when 
cycling. 

Figure 16:Maium’s competitors analysis.

To get more precise, a competition axis has 
been created so that it could be possible to 
position Maium in between its competitors 
(Figure 17). 

The X axis is defined by the traditionality/
radicality of the look and form of the 
products, while the Y axis is linked to the 
sustainability in the production. 

In this context, Maium positions itself in 
the top right quadrant, but still quite near 
the center of the graph: this indicates 
that Maium cares about sustainability, 
yet the steps towards a more sustainable 
approach are a few (especially in 
comparison with other, bigger companies 
like America Today). 

The raincoats’ design is indeed quite 
radical, yet there are some other 
companies that are even more radical 
(Bybrow).

Figure 17:Maium’s competition axis.
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STRENGTHS WEAKNESSES

OPPORTUNITIES THREATS

•	 Flexibility on the project, thanks to small team;

•	 Ease of communication between «departments» of the company;

•	 Sustainable reputation;

•	 Bigger ease in product management, since the offer is limited to few 
products;

•	 Limited knowledge on production processes;

•	 Dependance on Chinese companies for production;

•	 Limited resources to be invested in sustainability pratices (since 
Maium is still a startup who is trying to impose themselves on the 
market);

•	 Consumers are waiting for a strong and real commitment in 
sustainability from fashion brands, which is still lacking;

•	 The fashion industry is starting to shift towards a less linear production 
process and economy;

•	 Increase in consumers’ sustainable mindset;

•	 New technologies and materials are being introduced into the market;

•	 Stiff competition;

•	 Losing partnerships;

Finally, in order to better define the nature 
of Maium, a SWOT analysis has also 
been conducted, in collaboration with the 
company itself (Figure 18).

From this analysis it became easier to 
understand what could be done with the 
research, and what could be expected by 
the company: flexibility and ease of

communication within Maium would 
facilitate the application of the tools and 
methods, and their enthusiasm would also 
transfer to their consumers thanks to their 
sustainable reputation. 

Maium’s consumer base would embody the 
opportunity they have to become agents of 
change and awareness generators.

Unfortunately though, much research 
would need to be conducted in order to 
get a more thorough understanding of the 
production processes, and the application 
of flexibility and sustainability in practice 
would not be as easy as expected, as the 
resources to invest in this are limited.

Figure 18:Maium’s SWOT analysis.
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MATERIALS & PROCESSES 
ANALYSIS5.3

The main material used in Maium’s 
products is polyester (PET), and more 
specifically recycled polyester (rPET) 
(Figure 19). The material comes from the 
recycling of plastic bottles, and is then 
turned into fabric after a set of industrial 
processes. It is definitely a good step 
forward instead of using virgin polyester, 
yet this practice has its limitations.

Before diving deep into the opportunities 
and barriers of adopting this production 
approach, it is necessary to clarify what 
are the industrial processes that transform 
plastic bottles into fabric.

3.     Extruding: the melted pellets are 
forced through an extruder and long 
filaments are created;

4.     Spinning: with this process the 
filaments become yarn;

5.     Weaving: this final process transforms 
yarn into fabric that is ready to be used.

One might be induced to think that 
recycling PET and creating something new 
out of it is a great step towards sustainable 
production and consumption, and to a 
certain level it is. The use of rPET instead 
of virgin PET (vPET) decreases greenhouse 
gas emissions by nearly 75% (Laurenz, 
2021). 
Furthermore, plastic bottles represent a 
high-quality form of PET source as they 
have very few impurities. Most of them are 
not dyed, and even more importantly, they 
are well suited to mechanical recycling 
processes.

Figure 19: rPET flakes after being shredded.
Source: https://www.aironegifts.com/r-pet-cose/

The steps prior to the actual processing of 
the material are collection and sorting: it is 
important to sort the different bottles by 
type and colour, so that waste creation in 
these and the next steps is reduced to the 
minimum. (Waste2Wear, 2021)

The processing steps are (Waste2Wear, 
2021):

1.      Shredding: PET bottles are grinded 
into plastic flakes, after this the material is 
dried;

2.     Melting: the flakes are brought to their 
melting temperature so that PET pellets 
are created;

One of the first downsides though, is the 
fact that evidently the demand for rPET 
comes together with the production of 
single-use plastic bottles: one positive 
aspect inherently depends on such an 
unsustainable production, disposable 
single-use plastic bottles. 

A consequence of this is also that in order 
to recycle PET bottles into fabrics, an 
open-loop production is created (FIGURE 
21). Once the bottles are used as feedstock 
for the fashion industry, they get take

away from a possible closed-loop recycling 
system, in which plastic bottles could be 
recycled into new bottles (limiting process 
emissions and vPET use). 

This is an unlucky consequence to the fact 
that proper technology that could permit 
recycling PET fabrics into high-quality PET 
is not available on a scaled-up market level 
yet (Laurenz, 2021).
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Figure 21: rPET textile production open loop.
Figure 20: Extruding, spinning and weaving 
industrial processes.
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SPECIFICATIONS OF 
MAIUM’S PRODUCTION5.4

Maium relies for its supply of fabrics and 
finishing on two main factories located in 
China. 

One is WujiangZhonghui Weaving Co. 
LTD, situated in Pingwang Town, in the 
Wujiang District 215221 Suzhou in Jiangsu, 
and is dedicated to exporting, trading and 
weaving: all its production is certificated by 
GRS (Global Recycled Standard).

The other one is Jiaxing Yongquan Textile 
Printing and Dyeing Co. LTD, situated in 
Tianning Town in Jiashan County 314108 
Jiaxing City, in Zhejiang province, and is 
dedicated to dyeing and finishing: this 
company has been certified by OEKO TEX-
100 standards.

In these two main factories all the 
production for Maium is made, and then 
shipped to the Netherlands by boat.

Amsterdam, NL

Pingwang, China

Tianning, China
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FIRST ITERATION
Life Cycle Assessment

5.5
As previously said, in order to set the LCA, 
the scope, boundaries and functional unit 
needed to be specified.

Scope
In the first phase, the scope has been 
decided to be a comparison of the impacts 
of different materials for the Original 
raincoat by Maium: the reason behind it 
has been to start from the main model to 
then apply the approach to all the other 
ones in Maium stock. At the beginning 
of the research, possible alternatives to 
rPET were explored, so that is why the 
comparison between different materials.

System boundaries
The boundaries chosen for the study 
have been decided to be Cradle to Grave, 
because all the production line (from 
material extraction to disposal) had been 
considered relevant for the purpose of the 
study (Figure 22).
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Figure 22: Research system boundaries.

Moreover, to be more specific in the 
system boundaries, the scope emissions 
have been taken into consideration (Figure 
23).
The GHG Protocol describes direct and 
indirect emissions as:

As it can be seen in Figure 23, there is an 
additional categorisation in three scopes 
(GHG Protocol, 2021):

•     Scope 1: all direct emissions;

•     Scope 2: indirect emissions from use of 
acquired electricity, heat or steam.

•     Scope 3: other indirect emissions 
(i.e. outsourced operations, extraction/
production of acquired materials and fuels, 
electricity-related operations not covered 
in Scope 2…).

•     Direct emissions: these come from 
sources that the reporting entity owns or 
controls;
•     Indirect emissions: these are a result 
of the reporting entity’s activity, but take 
place at other entities’ sources.

For the research, focus on all three 
scopes has been deemed relevant, but the 
Upstream level of the indirect emissions 
has been left out of the WSM iterations: 
this choice has been made for the fact 
that the research and the direction of 
the design solution were intended to be 
dedicated to the operations the company 
and consumers could make, instead of the 
suppliers, for which there was too little 
knowledge. This doesn’t mean that they 
have not been taken into consideration 
when conducting LCAs (for which the data 
related to that area are included).

Figure 23: Scope emissions.
Source: Redesigned from The Sustainability Gap, BOF (2021).
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Functional unit
The functional unit has been set to be ten 
years of use of a raincoat, which has been 
considered to be the average use time of 
such a garment: this has been based on 
a combination of factors such as trends, 
material deterioration and damages to the 
raincoats.

Inventory
At this point, identifying all the 
components, processes, transportation 
system, use phase and end of life was the 
step to take.

The components of the Original raincoat (in 
the picture) are the following:

Purple textile (100% recycled PET) 							       1
Black textile (100% recycled PET)							       1
Female big buttons (zinc alloy) 								        13
Male big buttons (zinc alloy) 								        15
Small buttons (zinc alloy) 									         1
Carelabel 												            1
Zippers (nylon) 											           3
Slider of zippers (zinc alloy) 								        4
Plastic of slider (nylon) 									         4
Elastic (silicone rubber) 									         1
Hat visor (100% recycled PET) 								        1
Ventilation holes (zinc alloy)								        6
Printed plastic logo (silicone rubber) 							       1
Elastic regulator (zinc alloy) 								        2

Component’s name 										          N°

Figure 24: “Original” raincoat components.
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The outcome of the comparisons looked 
like the ones in Figure 25 and Figure 26: 
the first comparison has been decided to 
be made between the current production, 
meaning rPET as main material, in a 
use time of 10 years per raincoat, and a 
hypothetical production in which instead of 
the current production, which is almost all 
in rPET, a production in which everything in 
the coat is made in rPET. 

In these charts, the impact considered has 
been the Carbon Footprint and its impact 
unit was kg of CO2 equivalent, but for the 
research in general, also the Eco-costs 
have been investigated.

“Eco-costs are a measure 
to express the amount of 
environmental burden of a 
product on the basis of prevention 
of that burden.” 
(TUDelft, 2020)

“They are the costs which should be made 
to reduce the environmental pollution and 
materials depletion to a level which is in line 
with the carrying capacity of our world” (TU 
Delft, 2020). Eco-costs have been used 
as a metric so as to have an idea of the 
financial equivalent of the environmental 
impact generated by the production of the 
garments.

Below the lifecycle stages charts two other 
charts appear: one of them, on the left, 
expresses the impacts by component (in 
this case by kg of CO2 eq.), and the one on 
the right shows the impacts by life cycle 
stage. 

It is thus possible to quantify how many kg 

of CO2 equivalent are produced in the 
production, transport, use and disposal of 
the raincoat.  

At the end it is possible to see an overall 
score of the two options compared: 
in this example, both the options have 
more or less the same environmental 
impact, with approximately the same 
level of uncertainty. This means that more 
information and detail is required.

If just this chart was present, the 
information it provides would not be helpful 
enough to choose one option instead of 
another. It is necessary to consider another 
metric, the eco-costs.

It needs to be noted, though, that the 
production with everything in rPET has 
smaller uncertainty levels, even if the 
difference is extremely small. This would 
mean that this option is environmentally 
friendlier than the current production.

MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(impacts/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
Zinc alloy 
Casting
Dyeing
PU coating

2,13
0,36
2,17
3,19
2,75
1,52

5,09
2,13

3,44
0,90
1,92

2,50

0,639
0,639
0,639
0,639
0,022
0,022
0,000
0,036
0,085
0,085
0,000
0,000

1
1
1
1
1
1
1
1
1
1
1
1

30%
10%
30%
30%
20%
20%
50%
20%
30%
30%
20%
50%

1,3645409
0,2318155
1,3902593
2,0372117

0,0593404
0,0328137
0,0010173

0,0768395
0,2923058

0,0765
0,0001916

0,0005

TRANSPORT Eco-intensity 
(impacts/ton-km)

Mass per item 
(ton)

Dist. per item 
(km)

Items per func. 
unit

Uncertainty % Calculated impact

Delivery Van
Container Ship

0,00
0,00

0,001
0,001

226
20500

1
1

30%
20%

3,889E-05
0,0432342

USE Calculated impactUncertainty %Eco-intensity 
(impacts/MJ)

Amount per wash 
(MJ)

Washes per 
func. unit

Electricity, low voltage, domestic use NL 0,14 0,9 10 30% 1,2549847

END OF LIFE Calculated impactUncertainty %Eco-intensity 
(impacts/kg)

Mass per item (kg) Items per func. unit

PU incineration with electricity
PET incineration w. e.
PET trims incineration w. e.
Silicone rubber incineration w. e.
Landfill

1,07
1,24
1,24
0,72
0,00

0,000
0,639
0,036
0,022
0,782

1
1
1
1
1

30%
30%
30%
30%
20%

0,0002132
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0,01558
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Figure 25: Current production LCA.
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MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(impacts/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
rPET for buttons
Dyeing
PU coating

2,13
0,36
2,17
3,19
2,75
1,52

5,09
2,13
2,13
1,92

2,50

0,639
0,639
0,639
0,639
0,022
0,022
0,000
0,036
0,085
0,000
0,000

1
1
1
1
1
1
1
1
1

1
1

30%
10%
30%
30%
20%
20%
50%
20%
30%
20%
50%

1,3645409
0,2318155
1,3902593
2,0372117

0,0593404
0,0328137
0,0010173

0,0768395
0,1814265
0,0001916

0,0005

TRANSPORT Eco-intensity 
(impacts/ton-km)

Mass per item 
(ton)

Dist. per item 
(km)

Items per func. 
unit

Uncertainty % Calculated impact

Delivery Van
Container Ship

0,00
0,00

0,001
0,001

226
20500

1
1

30%
20%

4,311E-05
0,0432342

USE Calculated impactUncertainty %Eco-intensity 
(impacts/MJ)

Amount per wash 
(MJ)

Washes per 
func. unit

Electricity, low voltage, domestic use NL 0,14 0,9 10 30% 1,2549847

END OF LIFE Calculated impactUncertainty %Eco-intensity 
(impacts/kg)

Mass per item (kg) Items per func. unit

PU incineration with electricity
PET incineration w. e. textile
PET trims&but. incineration w. e.
Silicone rubber incineration w. e.
Landfill

1,07
1,24
1,24
0,72
0,00

0,000
0,639

0,121
0,022
0,782

1
1
1
1
1

30%
30%
30%
30%
20%

0,0002132
0,7914843
0,1498038

0,01558
0
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Figure 26: LCA on production with everything made out of 
rPET.

The impact unit in the eco-cost analysis 
(Figure 27 and Figure 28) is euro, and it 
is possible to see in the final chart that 
producing everything in rPET is slightly less 
expensive, yet the difference is not that 
huge to be meaningful. Further research 
needed to be conducted.

In an LCA many types of impact can be 
analysed, carbon footprint and eco-costs 
are just two of them (the ones that have 
been used in this study), to give the most 
complete overview on the environmental 
impact a product or service has. Depending 
on the necessities of the entity that is 
conducting the research, it is better to use 
one instead of another, and consequently 
align their activity.

Analysing these charts, the life cycle stage 
with the highest impact is always the 
Materials & Manufacturing one: this means 
that to have a big impact, change need to 
be done in this area. Maium though, has 
always been convinced of not changing 
anything in the processes related to the 
material choice, since they already have 
partnerships with other entities and do 
not want to revolutionise their business 
model. Plus, as they say, they have built 
the brand’s identity around the use of rPET 
coming from used plastic bottles, and it 
would be too much of a switch to change 
right now. Another path needed to be 
considered.

All the other comparisons can be found in  
Appendix A.
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MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(€/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
Zinc alloy 
Casting
Dyeing
PU coating

0,45
0,13

0,44
0,64
0,97
0,31
1,83

0,45
1,93
0,01
0,39
0,80

0,639
0,639
0,639
0,639
0,022
0,022
0,000
0,036
0,085
0,085
0,000
0,000

1
1
1
1
1
1
1
1
1
1
1
1

30%
10%
30%
30%
20%
20%
50%
20%
30%
30%
20%
50%

0,2856981
0,0824895

0,280895
0,4116085
0,020967

0,0066298
0,0003659
0,0160881
0,1638889
0,0011212

3,872E-05
0,00016

TRANSPORT Eco-intensity 
(€/ton-km)

Mass per item 
(ton)

Dist. per item 
(km)

Items per func. 
unit

Uncertainty % Calculated impact

Delivery Van
Container Ship

0,00
0,00

0,001
0,001

226
20500

1
1

30%
20%

1,839E-05
0,0262208

USE Calculated impactUncertainty %Eco-intensity 
(€/MJ)

Amount per wash 
(MJ)

Items per func. 
unit

Electricity, low voltage, domestic use NL 0,02 0,9 1 30% 0,190952

END OF LIFE Calculated impactUncertainty %Eco-intensity 
(€/kg)

Mass per item (kg) Items per func. unit

PU incineration with electricity
PET incineration w. e.
PET trims incineration w. e.
Silicone rubber incineration w. e.
Landfill

0,22
0,25
0,25
0,15

0,00

0,000
0,639
0,036
0,022
0,782

1
1
1
1
1

30%
30%
30%
30%
20%

4,307E-05
0,1599155

0,0090051
0,0031479
0,0010731
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MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(€/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
rPET for buttons
Dyeing
PU coating

0,45
0,13

0,44
0,64
0,97
0,31
1,83

0,45
0,45
0,39
0,80

0,639
0,639
0,639
0,639
0,022
0,022
0,000
0,036
0,085
0,000
0,000

1
1
1
1
1
1
1
1
1
1
1

30%
10%
30%
30%
20%
20%
50%
20%
30%
20%
50%

0,2856981
0,0824895

0,280895
0,4116085
0,020967

0,0066298
0,0003659
0,0160881

0,0379858
3,872E-05

0,00016

TRANSPORT Eco-intensity 
(€/ton-km)

Mass per item 
(ton)

Dist. per item 
(km)

Items per func. 
unit

Uncertainty % Calculated impact

Delivery Van
Container Ship

0,00
0,00

0,001
0,001

226
20500

1
1

30%
20%

1,839E-05
0,0262208

USE Calculated impactUncertainty %Eco-intensity 
(€/MJ)

Amount per wash 
(MJ)

Items per func. 
unit

Electricity, low voltage, domestic use NL 0,02 0,9 1 30% 0,190952

END OF LIFE Calculated impactUncertainty %Eco-intensity 
(€/kg)

Mass per item (kg) Items per func. unit

PU incineration with electricity
PET incineration w. e.
PET trims&but. incineration w. e.
Silicone rubber incineration w. e.
Landfill

0,22
0,25
0,25
0,15

0,00

0,000
0,639

0,121
0,022
0,782

1
1
1
1
1

30%
30%
30%
30%
20%

4,307E-05
0,1599155

0,0302671
0,0031479
0,0010731
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Production all in 
rPET Figure 28: LCA eco-costs on production with everything 

made out of rPET.Figure 27: Current production eco-costs LCA.
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FIRST ITERATION
Whole System Mapping

Once the first LCA scenario was generated, 
the first round of Whole System Mapping 
process has been conducted.

Prior to the brainstorming session, the 
first thing that has been done has been 
delineating what were the negative 
environmental impacts throughout each 
gate of the system boundaries, and what 
were the specifications of each gate. 

Resource 
estraction

Transport
Assemblying,

Dyeing,
Coating

Transport Customer 
use

Transport Disposal
Extruding,
Spinning,
Weaving

PET 
bottles

China China 
NL

0.5kwh 
per load 
(1h load)

landfill & 
incineration

plastic 
pollution

open loop 
production

water 
consumpt.

energy 
consumpt.

CO2 
emission

toxic 
elements

water 
consumpt.

CO2 
emission

water 
consumpt.

energy 
consumpt.

CO2 
emission

no 
nutrients

waste 
increase

still open 
loop

linear 
consumption 

for 
connsumers

In Figure 29, this layout can be seen: the 
black text represents the characteristics of 
each gate, and the red text represent the 
negative environmental impacts. The light 
blue one represents the main limitation.

Figure 29: Characteristics and negativities of Maium’s production.

After having drawn this picture together 
with the company, the next step was to 
explain what is involved in the redesign of a 
product or service in a circular model. This 
part of the preparation can be expressed 
as just a theoretical background given to 
the participants.

It allowed them to have the right inputs in 
the brainstorming sessions, to come up 
with more specific and less out of the blue 
ideas.

System Map
After the preliminary steps, always 
together with the company, the system 
map was constructed (Figure 30). What the 
product is used with and the connections 
between elements were added to the initial 
structure in which the life cycle stages are 
represented (Materials&Manufacturing, 
Transport, Use, End of Life) as well as user 
interactions. 

It is necessary to say that in this first 
iteration the system map did not seem 
so intricate or complex as expected, 
especially since the user interactions with 
a raincoat were not numerous.

Transportation
Use

End of Life
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Manufacturing

SpinningWeavingPET fabric

Buttons Casting

Zippers

Silicone 
rubber

Injection 
moulding

Hat visor
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From China

Detergent use

Hang to dryWash once a year

Wear
Zip it

Hang to dry While snowing

On bike

Sun shining

On scooter

While raining

Fold it

Landfill

Incineration

Figure 30: System Map setup.
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Priorities 
The priorities for the brainstorming were 
then set:

1.      Minimise the environmental impact

2.     Deployability

3.     Cost efficiency

These three priorities have been chosen as 
they represent the three main areas Maium 
wanted to focus on. 

Obviously, the environmental impact 
minimisation had a huge relevance in 
their choices, yet cost efficiency needed 
to be taken in serious consideration as 
well, and this does not keep the impact 
decrease from happening, but it certainly 
set boundaries on what can and cannot be 
done. 

The reason for this is the fact that Maium is 
a small company that is now starting to set 
its roots in the market and become well-
known in the Netherlands, yet it cannot 
afford to just focus on the sustainability 
of their production, as sustainability is 
something that for every company can get 
very expensive. 

Yet, cost efficientcy has been set as the 
third priority, to emphasise the importance 
of environmental choices and deployability: 
the fashion industry has little to none 
attention in what happens next with 
clothing after they have been used. This 
priority for Maium meant to consider the 
possible applications of old garments once 
they have been disposed of, and be ready, 
to consider them on a design level.

Having discussed and put down the 
priorities, the brainstorming question has

been formulated:

How can we minimise the 
environmental impact of the 
raincoats focusing on ease and 
speed of deployability, without 
increasing the costs?

Brainstorming
Two sets of brainstorming were 
done in two different moments with 
different participants: this was done for 
organisational reasons, as some people in 
the company could not be present for the 
first set. 

Both of the brainstormings were quite free, 
and it was possible for the participants to 
drive the direction of the ideas they had: 
the first brainstorming was not used as a 
starting point for the second one, so that 
bias could be avoided. 

Just at the end of the second 
brainstorming a comparison between the 
two was made, so that it was possible to 
see similarities and differences. 

Figures 31 and 32 represent the two 
brainstorming sets: the dark grey circles 
represent the System Map, while the light 
grey ones are the brainstorming ideas 
connected to the System Map.

The circles have different sizes: the bigger 
circles are the ones that have been voted 
most, while the smaller ones are the ones 
with less or zero votes.
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Figure 31: First brainstorming set.
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In this second brainstorming (Figure 32) 
it can be seen that the EOL stage has 
been divided in two sub-cycles, Rejected 
(afgekeurd in Dutch), and End of Life: this 
has been suggested by the company so 
as to better define, in their opinion, the 
difference between products that are not 
used anymore for some technical reason 
(broken parts for example) and products 
that have exhausted their lifetime.

Figure 32: Second brainstorming set.

Decide winner based on priorities
After satisfactory number of ideas was 
reached, we then proceeded with voting 
them in accordion to the priorities we had 
set before starting with the brainstorming. 
Dot-voting has been used: every 
participant had a total of three dots to 
vote the ideas with, and the winners have 
been put in a score board (Figure 33), so 
that calculations on which ones were the 
best and most worthy of pursuing could be 
made, according to the priorities’ weight.

OBJECTIVE

Minimise 
environmental 

impact

Deployability

Cost efficiency

TOTAL SCORE

Weight Repair workshops Recollection How to use inside 
jackets

Repurposing

2

3

4

3 23 4

1 2 3 2

2 245

29 20 26 24

Figure 33: Scoreboard of the first Whole 
System Mapping iteration.

The ideas initially were:

1.     Create and host workshops to 
incentivise customers to repair their 
clothes once they broke (when they could), 
and give them tips for a better product 
care;

2.     design a recollection system to foster 
recycling;

3.     design a more detailed care label to 
add at the inside of the raincoats, with tips 
for a better product care and a QR code 
that linked to Maium’s website;

4.     design a repurposing system.

The options that scored best, and did 
not exclude one another, were the repair 
workshops and the care label. 

The specifics of these ideas will be 
explored more in the next chapter.
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SECOND ITERATION
Life Cycle Assessment

5.6
After this first iteration, a second one was 
conducted: the purpose of doing the same 
process again was to get more specific on 
the design possibilities, and hypothesize on 
a second LCA what the impact would be if 
Maium adopted the options that came up in 
the first Whole System Mapping iteration.

In order to do so, the scope of the second 
scenario has been changed into “compare 
the environmental impact of future 
production vs. current production”, and the 
functional unit: instead of ten years of use, 
15 years of use has been chosen, because 
five years are the amount of time assumed 
to extend the lifetime of a raincoat. 

The parameters taken into consideration 
were always carbon footprint and eco-
costs.

Moreover, the hypothetical raincoats 
produced in the future, with the repair 
workshops, have been thought as 
completely made out of rPET, instead 
of having just the fabric in recycled 
polyester: this means that also the trims 
and buttons were thought as being made 
of that material. This was a suggestion of 
Maium, that was interested in exploring 
the possibility of such production for the 
future.

In Figures 34 and 35 it is possible to see 
the LCAs of the two options: the first one 
is for the production that includes repair 
in the calculations, and the second one is 
for the current production with the lifespan 
extended to 15 years.

MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(impacts/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
rPET for trims (repair)
Zinc alloy 
Zinc alloy (repair)
Casting
Dyeing
PU coating

2,13
0,36
2,17
3,19
2,75
1,52

5,09
2,13
2,13

3,44
3,44
0,90
1,92

2,50

0,639
0,639
0,639
0,639
0,022
0,022
0,000
0,036
0,036
0,085
0,085
0,085
0,000
0,000

1
1
1
1
1
1
1
1
1
1
1
1
1
1

30%
10%
30%
30%
20%
20%
50%
20%
40%
30%
40%
30%
20%
50%

1,3645409
0,2318155
1,3902593
2,0372117

0,0593404
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0,0010173

0,0768395
0,0768395
0,2923058
0,2923058

0,0765
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PET incineration w. e.
PET trims incineration w. e.
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1,07
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1,24
1,24
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-2,69
-2,69
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0,085
0,782
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1
1
1
1
1
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1
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Figure 34: Production including repair.
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MANUFACTURING Mass per item (kg) Items per func. unit Uncertainty % Calculated impactEco-intensity 
(impacts/kg)

rPET
Extruding
Spinning
Weaving
Silicone rubber
Injection moulding
PU
rPET for trims
Zinc alloy 
Casting
Dyeing
PU coating

2,13
0,36
2,17
3,19
2,75
1,52

5,09
2,13

3,44
0,90
1,92

2,50
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0,639
0,639
0,639
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0,022
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0,085
0,000
0,000

1,5
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0,1152592
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0,11475

0,0002874
0,00075
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END OF LIFE Calculated impactUncertainty %Eco-intensity 
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PU incineration with electricity
PET incineration w. e.
PET trims incineration w. e.
Silicone rubber incineration w. e.
Landfill
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1,24
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0,036
0,022
0,782
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30%
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1,4119322
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0,02337
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Figure 35: Current production with 
lifespan of 15 years.

TOTAL IMPACTS

eco-costs 
production with 

repair

0,5 10 1,5 2

eco-costs current 
production for 15y 

lifetime

2,5 3 3,5

As it can be seen, on a 15-year timeframe, 
the production that included repair 
workshops appeared to be much less 
impactful than the current production, 
generating 10 kg of CO2 equivalent against 
15. 

Also the eco-cost difference was quite 
significant and in favour of the repair 
workshops system (Figure 36).

This is partly due to the change operated 
in the timeframe: indeed, approximately 
the difference between the two links to the 
difference of 10 to 15 years. Yet, it confirms 
that implementing the repair system could 
be a more sustainable to apply to Maium’s 
activity.

For what concerns material choice, by 
the time the second scenario was being 
conducted,

Maium expressed the will of considering 
just rPET as main material, and not the 
alternatives that were investigated in the 
first scenario: changing material would 
mean for them to change their whole 
supply chain, partnerships and abandon 
the recycling of plastic bottles into fabric 
as their Unique Selling Point (USP).

Figure 36: Total eco-costs impacts 
comparison between the two options.
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SECOND  ITERATION
Whole System Mapping

After having conducted the second LCA, 
it was time for the second WSM to take 
place: this time the setting of the method 
has been slightly different, so as to better 
formulate hypotheses for the design 
solution.

Keeping the same priorities as the first 
iteration, the brainstorming question this 
time has been changed to:

What are the advantages and 
disadvantages, opportunities and 
barriers of the design solution?

Before starting the actual brainstorming, a 
set of preliminary considerations has been 
thought of together with the participants: 
these questions had the objective of 
having the company think about the 
overall context in which the possible 
design solution might be applied to, and 
think about how to position Maium in that 
specific context that would come out after 
the brainstorming.

During the second iteration an answer to 
the brainstorming question has tried to be 
given, here it is possible to find the flow of 
thoughts we had together with Maium.

“The advantages of the solution are that 
it is not expensive to set up (partnerships 
can be discussed, but videomaking, 
repair materials and information provision 
on the website are almost free), it’s 
environmentally friendly and includes 
customers in the process, strengthens the 
bond between user and brand, educates 
users to a more conscious consumption, 
hands out knowledge and skill to learn, 
extends lifetime of jackets. little effort, 
good result.”

Keep wearing 
same jacket 

until EOL

Resell at 
higher price 

than just 
used

Recycle 
broken items

Leasing 
system

DowngradeRemanufacture Give back the 
whole thing

Higher 
discount if 

irrepairable?

Redesign 
depending on 
what defect 

there is

Give to the 
poor

Use 
remaining 
fabric for 

something 
else

Personalised 
patches

Mend fabricChange 
zippersChange buttons

Put patchesAdd water 
repellentRecolour

People bring 
their used 

clothes back 
to retail 
stores

Users get 
discounts

% to pay to 
retailers

No collection 
costs

Partner 
up with 

government

Collection 
costs

No 
partnership 

costs

Capillarity 
reach

2nd hand 
markets 

collection 
points

No 
partnership 

costs
No 

recollection 
costs

People need 
to know the 
existence of 

this

What can someone do after having repaired the repairable items?

What happens when the fabric needs repair?

How is it possible to repair the jackets?

How might the recollection system work?

“The disadvantages are that the 
recollection system is quite intricate, 
there is possible need of partnership with 
government or retailers, otherwise fewer 
people are going to be incentivised by just 
doing something good for the environment. 
Need bait to get their cooperation. People 
are lazy and used to consumeristic 
approach to fashion, costs of collecting 
and costs of setting up physical repair 
workshops (people who teach? stand? 
renting of space?...).”

“The opportunities are many, as long as 
investing money is not a problem, like 
amplifying the network and awareness 
people have towards Maium, could become 
one of the first to implement this type 
of approach in the Netherlands, include 
many people in the community, lower 
environmental impact of jackets.”
“The barriers are many too: investing of 
money, legislation and technology difficulty 
to completely recycle, difficulty in getting 
people to follow your good example, 
collecting system is intricate, the shift to a 
more circular model is hard, in the current 
linear model.”
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The second brainstorming itself has been 
set up as the first one (Figure 37): the 
system map has been drawn (in dark grey) 
and ideas have been written down (in light 
grey).

Transportation
Use

End of Life

Materials & 
Manufacturing

SpinningWeavingPET fabric

Buttons Casting

Zippers

Silicone 
rubber

Injection 
moulding

Hat visor

Ventilators

Coating

Dyeing

From China

Detergent use

Hang to dryWash once a year

Landfill

Incineration

Get repair 
material

Repair

Factory Old clothes

Read info inside 
jacket

Info portal on 
website

Reuse & resell

Mend fabric

Substitute 
buttons

Change zippers

Make 
everything in 

rPET

Natural dyes

2nd hand 
markets 

collection 
points

People bring 
their used 

clothes back 
to retail 
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Partner 
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municipality 
for clothes 
collection

Public service 
that reduces 
total waste

Ease and 
rapidity of 
collection 

and sorting

Get surplus 
material from 

factories

Economic 
incentives to 
who brings 

clothes

QR code on 
carelabel 

that links to 
website

Include users

Create online 
videos

Add 
personalised 

patches

Install 
workshop 

stands

Hand out 
microplastic 

bags

DIY up/down 
grading

Second hand 
markets

Facilitate 
communication 
between users

Lease

Identify 
target groups

Few times 
use

Figure 37: Second iteration brainstorming.

As for the first iteration, a voting session 
was made and the results were inserted in 
the scoring board (Figure 38), where it has 
been possible to calculate the scores of the 
winning ideas.

From this point on, the design solution 
had enough data to be created, and will be 
explored in the next chapter.

OBJECTIVE

Minimise 
environmental 

impact

Deployability

Cost efficiency

TOTAL SCORE

Weight Government 
partnerships

Retailers 
partnerships

2nd hand 
markets

Mail directly to 
Maium

2

3

4

2 23 3

3 3 2 3

2 342

21 23 26 27

*

*
Intended as users that send used clothes directly to Maium, which discounts 
the shipping costs (and gives something more) on the next purchase.

Figure 38: Second iteration scoring board.
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THIRD ITERATION
Presidio Sustainability Booster

5.7
This third iteration has been conducted 
to incorporate a business model analysis 
in a sustainability-oriented approach to 
the first two sets of LCA-WSM. To do this, 
the Presidio Sustainability Booster has 
been used: it consisted of interviewing the 
company following the direction defined by 
each card of the Booster.

Considering that Maium has been defined 
as a type of audience with characteristics 
of both traditional entrepreneurs and 
Social entrepreneurs working in developed 
countries, the areas of investigation 
have been chosen to cover almost all the 
Business Model Canvas, but eliminating 
the cards that seemed redundant for their 
business model. The main areas of interest 
have been Value propositions, Customer 
relationships, Channels, Key partners and 
activities (Figure 39).

Value proposition
The larger value proposition beyond the 
immediate customer need that Maium 
could meet can be described as this: 
Maium blends techwear and fashion 
with innovative design, creating the 
best option for biking during rainstorms 
while being comfortable, and makes it 
possible to take care of the environment 
with its sustainable practices.  This 
because Maium has a great attention to 
sustainability and sustainability related 
issues, such as plastic and fashion waste 
recycling and the environmental impact 
they have.

“We’ve been applying LCAs and Whole 
system mapping methods to see the 
environmental impact (carbon footprint, 
eco-costs and water usage) of the 
production/post-production of 

Channels
Maium is now quite aware of the impacts 
generated in the production: this has 
been possible thanks to the Life Cycle 
Assessments, because before that they 
did not have profound knowledge on what 
happened in the production process. To 
make Maium more accessible they have 
come up with an idea that will be presented 
later on.

Key partners
What makes Maium stand out of the crowd 
right now is the fact that they produce their 
raincoats in rPET, and the collaboration 
they have with Eden Reforestation 
Projects. This might not be enough though, 
and they are thinking of extending their 
partnerships with bigger brands and 
government organisations as well. 

“We could differentiate us even more by 
being exhaustively clear on our mission, 
and specifically the steps that are needed 
and taken so as to fulfill our goals: make 
even more clear and preponderant the 
work we’re doing with Eden Reforestation 
Project. Push towards an exhaustive 
research on our processes (we’re already 
doing fast track lcas, but maybe also 
try and see more in depth what our 
opportunities are). Last thing, we could 
create an effective disposal system, in 
collaboration with the government and the 
industry.”

Their current partners (owners, investors, 
banks) do have a sustainable mindset, 
but that is not even close to their profit 
mindset. 
They are very aware of their community 
and want to add value to it:

“Our community is composed by 
individuals that care about theFigure 39: Areas of investigation for the Presidio 

Sustainability Booster.

our raincoats. With this we can make 
comparisons against our competitors, and 
also have absolute comparisons.
The main issues regarding sustainability in 
our brand are related to plastic recycling, 
closed loop production, reforestation and 
biodiversity preservation, and fashion 
disposal: these are, besides the product 
itself (made in rPET), key to our brand.”

Yet, they are aware of the problems and 
limitations of their operations: the waste 
and recycling on synthetic fibres is not 
completely possible yet. The economic 
model does not help in terms of customer 
inclusion, since they are seen as mere 
consumers. 

“Our product (including repair tutorials, ed.)
can help customers be more sustainable 
by educating them on practices that 
increase the lifetime of the jackets (more 
care, less water use, more information) 
and on possible alternatives to the linear 
consumption.”

Customer relationships
In relation to the customers, Maium 
expresses its intent of including them 
and showing them empathy, appreciation 
and education. Moreover, they value 
transparency and openness as one 
fundamental aspect of a company’s work: 
just by being crystal clear, consumers can 
learn.

“We can make customers participate as 
much as possible in the process: give 
them information, teach them how to 
do stuff, give them a platform where 
to communicate with us (blog), award 
them with some discounts when they do 
something good, and give them visibility on 
our platforms.”
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environment, that cycle, and that have a 
fashion sensitivity: we can add value to it 
by putting them more in the centre of our 
operation, and not having them as just 
marginal actors that passively consume 
our products. We need to understand 
their needs, without compromising the 
sustainability of our practices, instead 
making them participate in new activities 
that could benefit them, our business and 
the environment.”

They want to change the industry by 
leading as an example, but without 
preaching.

Key activities
The opportunities to include a service 
to their product are vast, and this 
research is a way to find one. The Presidio 
Sustainability Booster itself is a tool to find 
chances of implementation of such ideas. 
Maium is open to include services to their 
products, as long as they do not create 
more waste or have higher environmental 
impacts. Unfortunately technology is a big 
obstacle to successfully and seamlessly 
recycling synthetic fibres, but this means 
that other ways can be persecuted. User 
inclusion is one that Maium values greatly, 
and intends to implement.

Figures 40 and 41 show examples of 
the set of questions and answers of the 
iteration. For the whole set of the Presidio 
Sustainability Booster, see in Appendix B.

Figure 40: Broad Benefit card example for the Value 
Proposition.

Figure 41: Transparency card example for the Customer 
relationships.
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FEEDBACK ON 
METHODS

Maium has been asked to 
provide feedback on the 
methods and tools used to 
get to the design solution, 
highlighing positive aspects 
as well as pain points. Also 
expectations and unexpected 
outcomes have been valued 
as relevant for the feedback.
A short summary on the 
perspective of the researcher 
has also been included, so 
as to best reflect on the 
methods.

6

6.1		  Summary 83
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6.1 SUMMARY

Working with these three methods has 
been helpful to get a broad view on the 
problem and solution definition, and to 
compensate the insufficiencies of some 
tools with others. 

For example, LCAs have been extremely 
beneficial in defining what the 
environmental impact of the different 
lifecycle stages is and in getting an 
overview on what possible alternatives in 
this area might be. 

Unfortunately, it has been less specific in 
what to do with the waste in the industry, 
which is one of the major issues that this 
research wants to focus on. In this case, 
Whole System Mapping has done what 
LCA could not: starting from the emission 
investigation and impact per lifecycle 
definition, it has been possible to merge 
these together with a design solution that 
could eventually reduce the impacts of 
the raincoats’ production by operating on 
the activities related to waste and user 
involvement. 

The process has been divided into three 
iterations exactly for this reason: work 
transversally between LCA and WSM, 
so that the end point of one iteration of 
one tool could be the starting point of the 
other. Also the Presidio Sustainability 
Booster has been used to get to a more 
complete final solution, by making 
participant think about how to improve the 
business direction with a more sustainable 
orientation. 

The LCAs suggested a major redesign in 
the Materials & Manufacturing processes, 
which would have meant to redesign the 
whole supply chain and change Maium’s 
identity: this is not unacceptable by the 
brand, but it requires time and resources

that right now they do not want to invest. 
In this case, WSM has brought a fresh 
perspective that could integrate a part 
of the LCA research into the final design 
proposal. 

Life Cycle Assessment
Maium has been enthusiastic about this 
method from the beginning, and extremely 
eager to know how to conduct an analysis 
of this type: it has been satisfying to see so 
much interest and proactivity, but most of 
all seeing that this type of work has been 
valued as very important and necessary 
in order to achieve a higher level of 
awareness on the environmental impacts 
of a company.

At first, they seemed to think the method 
was quite complex and not extremely clear, 
but once I showed them how it works, the 
results and the conclusions that can be 
formulated starting from them, everything 
made sense. 
They also expressed their will to continue 
applying this method even after the end of 
this study, so that they can have a broader 
view when making design decisions on 
their production.

Whole system Mapping
This method has been a little less 
satisfying to apply because there needs to 
be some sort of willingness in participating. 
During the brainstorming sessions, 
responsiveness to the method was there, 
but not all participants were proactive. 

The company later confirmed that it indeed 
was felt by some as an activity too far 
away from their expertise and character, 
especially from people who don’t usually 
work with creativity in their daily tasks. 

The method has been valued as relevant 
for the project, and helpful to delineate the 
whole system of their production in a way 
that isn’t just linked to raw data and facts, 
yet not everyone was feeling completely 
immersed in the type of activities the 
method requires.

Presidio Sustainability Booster
This method has been the most criticized. 
Not because of the method itself, but 
more for the fact that the people involved 
(Design and financial departments of 
Maium) were since the beginning a bit 
skeptical on the value of a business model 
canvas in general. 

They thought that it is indeed very 
important to think about all the aspects 
of a company in order to maximise its 
possibilities on the market. However, the 
sustainability booster is too much of a 
didactic approach, where the reality of 
things cannot always be defined by a set 
of pre-written questions applicable to all 
situations.
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DESIGN 
SOLUTION

In this chapter the design 
solution will be described, 
focusing on the reasons for 
which it has been thought the 
way it is, how it is possible 
to apply it to market’s and 
Maium’s reality and the 
analysis and interpretation of 
the outcome.

7

7.1		  Care label
7.2		  Tutorials & workshops
7.3		  Roadmap
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7.1CARE LABEL

To get to the final solution two iterations of 
LCA and WSM were needed, plus a third in 
which the Presidio Sustainability Booster 
has been applied.

As it has been described in chapter 5, the 
first iteration gave an overall idea of the 
direction to take, the second was needed 
to analyse the potential impacts and get 
more in detail of such a direction, and the 
third gave additional insights to the design 
in relation to the business model.

Care label
The first element of the design solution 
would be to add, inside every raincoat, a 
care label that gives more information to 
consumers than the ones that are generally 
used nowadays. 

The main scope of this idea is to encourage 
people to take extra care of the clothing so 
that, besides raising awareness with small 
tips and pieces of information, the lifetime 
of that product (and hopefully of others as 
well) can be extended. Of course, it is not 
just this that can make a big difference 
in terms of impact, nor in terms of life 
extension, yet it has been thought that 
change needs to be built brick by brick, 
where every little help counts. 

On the care label (Figure 42) the 
information that will appear would be:

•     Standard indication for washing;

•     Info about the product: what material is 
used, where does it come from, how good it 
is for the fashion industry/environment;

•     Tree planting information: Maium 
plants a tree for every purchase in at risk 
environments (making sure biodiversity

is respected), but it is not properly 
advertised. Adding it to the care label could 
make people more aware on their actions 
and build trust with Maium.

•     A QR code that links to the website, 
where all the previous information is more 
thoroughly explained.

This part of the solution is the easiest to 
apply to Maium, because the material used 
to make it is so little that it doesn’t make 
any difference on the environmental impact 
of the raincoats. 

Indeed, in the LCAs no difference has 
been detected in terms of environmental 
impact both for what concerns the Carbon 
Footprint and the eco-costs.

Moreover, the processes that would 
make it possible are already being used 
for the current care label, and it would 
not influence the production in any way, 
considering that it is such a small detail 
(that has quite a big impact). The actual 
change in the design would be in the size of 
the care label and the graphics on it.

All our raincoats are made from recycled plastic. 
This model, the Original, is made of 66 recycled PET 
bottles sustainably collected and sorted.

All our raincoats are washable in cold water without 
affecting the coating of the jacket. If it only has a 
stain and for the rest the coat is clean, you can use a 
warm cloth and rub on the coat to clean the stain.

For more information, 
scan the QR code.

Figure 42: New care label prototype.
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TUTORIALS AND 
WORKSHOPS7.2

The second element of the solution is the 
repair tutorials and workshops system. 
This system is integrated in Maium’s 
activity and website by just adding a few 
practices that influence their current 
production in a minor way.

The prototype of Maium’s integrated 
website can be found at the link https://
wordpress.com/view/maiumworkshop.
wordpress.com.

The digital design solution consists of three 
areas that can be found on the website, 
under the new page “Repair”. These are: 
“Repair tutorials”, “The industry”, and 
“Other guides and lessons” (Figure 43).

Repair tutorials
The first type of tutorials provided by 
Maium relates to the basic maintenance 
and repair techinques of a raincoat. The 
insights come in the form of tutorial 
videos, in which the users can learn repair 
techniques such as fixing the buttons of 
the raincoat, reapplying water repellency to 
it, or fix the zippers etc.

All the videos are first presented with a list 
of tools required to complete the repair and 
the level of difficulty and time necessary to 
make the repair.

User inclusion is always a priority, so that 
it is possible, for who wants to, to share 
new information or upload videos with new 
techniques for repair.
This would incentivise users to learn how 
to take care of their garment, without 
necessarily changing it or buying a new 
one.

The industry
This second section is a form of 
educational content in which Maium just Figure 43: Maium’s “Repair” webpage 

prototype.

shares articles in which more information 
on the fashioon industry is provided. The 
articles can range from what fast and 
slow fashion are, where the materials that 
Maium uses come from, what fair working 
conditions mean in practice etc.

This section specifically can be included to 
the newly implemented blog Maium has: in 
this Maium shares information about the 
company and their way of operating. The 
industry would also include more general 
information for users to access and get 
knowledgeable about.

It is by creating knowledge, and letting 
people know about the world that 
surrounds us, that new solutions can be 
found. All this needs to be done in the most 
transparent way possible. It can become 
a way to increase communication not only 
from firm to users, but also from suppliers 
to the company as well.

Other guides and lessons
The last section comprehends both 
educational videos and guides: the 
videos follow the same structure of the 
repair tutorials, but the difference is 
that the content in these videos is not 
basic knowledge anymore. The intent is 
to transfer new knowledge to users, not 
necessarily related to repair techniques, 
but to new skills in general. For example, a 
sewing or knitting course divided in many 
lectures can be provided, or how to iron 
clothes depending on which material they 
are composed of...

The guides are articles that provide useful 
information to users on how to approach 
their clothing.
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These can vary from articles on learning 
what washing machine symbols mean, or 
which is the best way to remove a specific 
stain, on a specific material, without using 
the washing machine etc.

The reason behind this, is to have users 
not only learn what they need in a precise 
moment in time, but to get them interested 
and proactive in learning new skills and 
transfer knowledge that otherwise could 
be lost.

Workshops
Apart from the implementations to the 
website, Maium could offer the same 

Figure 45: Maium’s “Repair tutorials” 
webpage prototype. Example of videos 
tutorial.

Figure 44: Maium’s “Repair tutorials” 
webpage prototype.

type of service in person: during their 
pop-up stores or events, they can collect 
old clothes and teach users who ask for it 
(paying a fee) how to repair them.

If clothes are too damaged to be repaired, 
Maium can collect them and provide 
customers with discounts on the next 
purchases: this is thought for increasing 
user trust and engagement to Maium, and 
also ease the recollection of old garments, 
so that they can be recycled.
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Figure 47: Maium’s “The industry” 
webpage prototype. Example of articles 
provided.

Figure 46: Maium’s “The industry” 
webpage prototype.

Figure 49: Maium’s “Other guides and 
lessons” webpage prototype. Example 
of videos.

Figure 48: Maium’s “Other guides and 
lessons” webpage prototype. Example 
of guides.
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7.3 ROADMAP
HORIZON 1 HORIZON 2 HORIZON 3

NOW				             2023 2023		           		                  2025 2025				             2028 2030
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Target

Recycle 1M plastic bottles 
into fabric

Recycle 5M plastic bottles into fabric & 
engage users into product care

Recycle >5M plastic bottles into fabric, 
coordinate users into recycling, produce  

everything in rPET

B2B B2B B2B

Sharing economy

Slow fashion

Personalisation

Sustainable 
consciousness

Connected society

Shop bypass

•	 Government involvement
•	 Seamless service
•	 Everything manufactured in rPET

Existing partners

HG International 
B.V.

Guppyfriend

SAB FM buttons

Gama

Government

•	 Pop-up stands, physical workshops
•	 Recollecting points
•	 Microfibers bags

Repair workshops 
introduction

Repair workshops 
implementation

Repair workshops  + 
recollection system

Increases sustainable practices 
in their production process and 

user involvement

VISION

•	 Video workshops on website
•	 More information on product care & 

sustainable practices
•	 Care label

Figure 50: Roadmap to reach objectives.
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In order to best consider the application 
of these workshops in Maium’s activity, a 
roadmap has been created (Figure50). This 
is a visualisation of the steps needed to 
reach the vision Maium has of increasing 
the adoption of sustainable practices in 
their production process and involvement 
of users.

The X axis in the roadmap represent time, 
and three horizons can be seen: each one 
of them has a time frame of two/three 
years, and it eventually ends with the 
vision for the year 2030. On the Y axis, the 
roadmap is divided in four parts, which 
consist of:

•     Business model, target group: in this 
section the value proposition for each 
horizon is expressed, followed by the 
target, which always remains Business to 
Business (B2B);

•     Market trends, user value drivers: 
here some of the main fashion industry 
and social trends are expressed and 
represented by white horizontal lines 
that start at a specific point in time (i.e., 
“sharing economy” is something that is 
already present and will be for all the time 
of the roadmap, while “slow fashion” does 
not happen until the second horizon);

•     Product/service, innovations: in this 
section the actual application of various 
workshops and activities is shown. For 
each horizon it is possible to see what is 
going to be implemented.

•     Resources, partnerships: here a list of 
the recommended partners is presented. 
These have been chosen depending on 
their business activity, location and links to 
the trends.

There are some white dots and vertical 
dotted lines, which represent the 
intersection points between the trends, 
Maium activities, and partnerships. 

For example, in the first horizon 
“sustainable consciousness” goes hand in 
hand with the existing partners. It would 
be increased by the application of the first 
set of workshops and the partnership with 
HG International B.V., a Dutch company 
specialised in sustainable product care for 
textiles. 

In the second horizon, “sustainable 
consciousness” could be increased 
with the partnership with Guppyfriend, 
a German company that produces 
microfibers bags for washing machines, 
as well as SAB. These developments could 
increase the position Maium has towards 
a slower production model (SAB recycles 
and remanufactures products). 

Together with the workshops, Maium 
needs to provide customers with spare 
materials and components: this can easily 
be done adding a products page to Maium’s 
webpage, Figure 51.

PRODUCTS   PRODUCTS

REPAIR GUIDES

/products.nl

PRODUCTS

GUPPYFRIEND 
Washing Bag

€29,50

BUTTONS
Set of 6

€3,00

ZIPPERS
Set of 3

€10,00

WATERPROOF 
PRODUCTS

€10,00

Figure 51: “Products” page on Maium’s 
website.
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CONCLUSIONS
In this chapter the sub-
questions formulated 
at the beginning of the 
research will be given an 
answer. Recommendations 
will be also part of the 
final reflection, with a 
distinction between design 
recommendation and 
recommendations on the 
methods  and tools used in 
the research.

8.1		  Recommendations
			   Design recommendations
			   Recommendations on methods

103
103
104

8
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•	 How can sustainability tools and 
method best be applied to Maium’s 
practice and business model?

The tools and methods applied to Maium’s 
practice find the best application if 
the company has the resources and is 
determined to change their actions, where 
change is required. This has happened 
especially with LCA, which has been found 
to be the best tool to apply in a company 
like Maium.  

Surely the application of all of the three 
methods used in the research have proven 
to be beneficial to Maium’s activity: first 
of all because the company did not have 
any other sustainability tools and methods 
in its daily operations, but secondly also 
because Maium has expressed interest and 
decision in pursuing their goal of making 
the company greener. 

The fact that they have started learning 
more specifically what happens in the 
production line in China has been the 
stepping stone to all the other (future) 
ideas and activities to improve the 
company. In this regard, to generate even 
more knowledge and self-awareness 
it would be necessary for Maium to 
have a thorough communication with 
its suppliers, which are sort of missing 
actors in this research. In order to best 
apply the methods, especially LCAs, it is 
fundamental that all the information on 
the production process is retrieved and 
calculated. 

Just by doing this, the definition and 
level of detail of its environmental impact 
can be specific and lead to concrete and 
(maybe) unexpected insights. Moreover, 
the incremented knowledge on Maium’s 
activity could lead to more seamlessly 

envision what needs to change in its 
current production and proactively act 
towards a solution.

•	 Which barriers are hindering a 
more sustainable approach to the 
production and post-production 
phases in the lifecycle of fashion 
products?

The first, and biggest, barrier to the 
adoption of a more sustainable approach 
to fashion production is intrinsic in the 
system itself. The linear economic model 
that the fashion industry has been used 
to work with for ever hinders, just by 
existing, a more circular, thus sustainable, 
model. There needs to be a shift towards 
circularity that needs to be supported 
by the bigger companies, the ones that 
have the greatest impact on the world’s 
production. 

This leads to the second obstacle: right 
now, it is very difficult, and extremely 
expensive, to recycle synthetic fibres 
into new fibres. For this, a technological 
advancement is necessary, and this will 
happen together with the growth of the 
circular model. 

Another barrier is the reluctancy of 
suppliers, especially those working in far 
away countries, to provide crystal clear 
information to their customers. When 
this obstacle will be surpassed, a huge 
amount of problems will have the chance 
to be solved quite easily (i.e. fair working 
conditions): but until then, little can be 
made.

•	 How can consumers in the Dutch 
fashion system be included in design

for sustainability processes, increasing 
their role as agents of change? 

Consumers can be included in design for 
sustainability processes by sharing with 
them as much information as possible, in 
relation to the production processes, to the 
working conditions in the manufacturing 
factories, to alternative ways of 
consumption. 

More specifically, and applied to Maium, 
they can learn how to take care of their 
products and thus extend their lifespan, 
and push collaboration between different 
entities that could ease the recollection of 
old clothes that could be recycled. 

For the future, Maium could also think of a 
way in which to include consumers in the 
collection process of used clothes or textile 
waste: having a seamless recollection 
system could improve the sustainability 
of the fashion system and save costs and 
transport to actuate them.

•	 What strategy does Maium need 
to follow in order to improve and 
implement sustainable practices in its 
production process?

The strategy that Maium should follow 
to improve sustainable practices in its 
production process is to include users in 
the end lifecycle stages of the products. 
It can do this by implementing a repair 
workshops system, together with providing 
as much information as possible, and being 
as transparent as possible: this reconnects 
to Maium practices, and the ones of their 
partners. 

In orderd to do so, it needs to establish new 
partnerships which can clearly

communicate their needs and objectives, 
and work together to provide consumers 
with everything they need. At the same 
time, if possible invest in new technologies 
that might facilitate recycling of textiles 
and work also with governmental 
organisations to effectively collect and sort 
textile waste.

In conclusion, the design solution that 
has been thought of has the intent of 
extending the lifespan of the raincoats, by 
operating on product care and empowering 
consumers by raising awareness on 
sustainable practices they can adopt as 
agents of change.

This has been done for different reasons: 
intervening on the materials and 
manufacturing processes was not possible, 
since Maium had been clear that that area 
was going to remain unchanged as they are 
just now starting to position themselves 
well on the market. Changing the whole 
supply chain would require too many 
resources and time for them right now. 

Moreover, recycling rPET clothes into 
new garments is not that easy, nor cheap, 
especially when considering clothing that 
has waterproofing layers on the textile. 
Further technology improvements are 
needed in order to recycle these types of 
garments. 

Finally, including users in parts of 
the process where they can operate 
(recollection, redesign, remanufacture…) 
means taking a little step towards a 
production that is not defined by extreme 
consumerism and high levels of waste 
creation: this for the fact that users would 
not be seen anymore as just consumers, 
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but proper co-creators and collaborators 
of the system. The life extension of the 
clothes that would derive from it, would 
hinder the explosion of surplus production 
that characterises today’s fashion system.

User Benefits
The design solution provided by this 
research would benefit the end users in 
different ways.

Including them in the informative process 
would definitely increase the overall 
level of awareness of the problems and 
possibilities the fashion industry has 
to offer. Providing them with as much 
information as possible on different 
subjects, from different economic models 
to fair working conditions in third world 
countries to recycling systems, could 
increase their interest and attract more 
attention on these issues.

Teaching them how to personally take 
care of their clothes means on one way 
extending the lifecycle of clothes, but at 
the same time generate knowledge that 
can be transmitted to others as well. this 
makes them more independent and puts 
them in a position of knowing what they are 
doing, instead of having someone else do it 
for them.

The design solution would finally have them 
as integrating part of the process, and 
change the conception that users are just 
consumers.

Environmental impact
By implementing the design solution 
it’s possible for Maium to limit its 
environmental impact, due to the fact 
that clothes last longer and the waste is 
diminished.
Moreover, it can be a stepping stone for 

future options that might be even less 
impactful. For instance, having the whole 
collection in rPET could lower even more 
the impact Maium has on the environment.

All of this without having considerable 
costs: it needs to be reminded that the 
production costs of the video tutorials are 
limited in comparison to the benefit that 
they would bring. Moreover, the workshops 
and recollection through discounts on next 
purchases, could attract more customers 
and create a biggere community.

It is extremely important to study 
the possibilities of collaborating with 
governments  to allow a take back system 
that is not expensive for users nor for 
companies: it is possible to find a common 
ground where the institutions can facilitate 
the recollection of old garments, for them 
to be recycled and put again in the market. 
It is true that there already are collection 
points throughout the cities, where people 
can put their used garments and devolve 
them to charity. 

This system, though, does not provide 
a proper sorting or recycling service 
following the collection. This needs 
dedication and resource investment 
from all the parties involved, but it’s 
fundamental in order to change and ease 
the recycling process. If this is reached, 
there will be much more options that will 
lead to sustainable practices in the fashion 
industry. 

For Maium specifically: creating the 
webpages necessary to implement 
the whole design solution is a start. If 
more time was available, more concrete 
alternatives and changes in the supply 
chain could be applied : for example, 
switching to partners that not only are 
closer to the Netherlands, but who also 
operate in recycling synthetic fibres and 
who provide recycled components, or 
that truly insist towards a sustainable 
production model. Perfectioning the whole 
production process in this sense is what 
could really bring them to a leading position 
in the market. More detailed and in depth 
LCAs can be conducted so as to research 
possible solutions in this area specifically. 

The research conducted in these months 
has been beneficial on many levels, but if it 
can be brought to a deeper level   

of definition, proper changes  can be 
envisioned and implemented. For example, 
increasing the level of detail of data would 
lead to more precise comparisons between 
options and thus design solutions. If Maium 
is undecided between two options, they 
can compare them on different levels, such 
as evaluating the environmental impacts 
or the eco-costs, or the water usage…  
Depending on Maium’s necessities, it 
can move their decisional process a step 
further with the methods that have been 
taught in these months. 

RECOMMENDATIONS
Design recommendations

8.1
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RECOMMENDATIONS
Recommendations on methods

8.1
Life Cycle Assessment
Life Cycle Assessment has been found 
as the best tool to apply  to Maium, since 
the outcomes it provides are quantifiable 
and allow to make comparisons between 
different options. This method benefitted 
of the best feedback from Maium. The 
versatility of the tool is its core strength, 
as with it many different aspects of the 
creation of a product or a service can be 
analysed. 

Moreover, the fact that it can be conducted 
on different levels of definition makes it 
easy to apply, depending on the necessities 
of the research. More detailed the data, 
more precise and effective the calculations 
and analyses. This is the desirable way 
of conducting the research to get the 
maximum out of it. But at the same time, if 
detailed information are not present, Life 
Cycle Assessments can still provide useful 
information.  

A tool like this is difficult to improve, or to 
implement possible improvements: yet, in 
this research a more detailed specification 
of time in the calculations could have been 
extremely useful. It is hard to define how 
long a material produced in a specific way 
might last, but if the time factor could 
be included in the databases it would 
highly increase the level of definition of an 
analysis.

Whole System Mapping
Whole System Mapping is a useful tool. 
What has been noticed, though, is less 
proactiveness in participating to the 
brainstorming sessions and less interest 
in the outcome. And this could hinder 
reaching unexpected outcomes. 

The suggestion is to use this method in an 
environment that greatly values design and

creative practices when operating towards 
possible solutions.

Participants need to be emotionally 
involved and ready to act in a way that 
does not lead to facts, but to concepts 
and intuitions. Creativity is one of the 
most relevant aspects included in this 
tool: it helps connecting patterns of 
thought to actions. The more advanced 
and experienced this ability is, the more 
unexpected outcomes may be reached.

One suggestion to possibly improve 
this tool would be to have preparatory 
“creativity sessions”: exercises, tutorials, 
and sharing experiences might help getting 
participants in the right mood and flow of 
thought. If someone is already creative, 
this might be intended as a sort of warm 
up, yet if someone is not familiar with a less 
traditional and more creative approach, the 
sessions could at least get this person on 
the same line of approach to a problem.

Presidio Sustainability Booster
The Presidio Sustainability Booster is a tool 
that might be useful to have as an addition 
to the classic Business Model Canvas. That 
being said, though, in Maium’s opinion it 
is unlikely that a company would analyse 
their business activity step by step in a 
sustainability-oriented way, when it has 
already started. It does not consider the 
small facets of a business, that might not 
be included in the Presidio analysis. 

More in detail, it is their opinion that 
the Presidio Sustainability Booster acts 
as a set of predefined questions and 
considerations that has the aspiration of 
being an exact tool that if someone uses 
for their business, they will surely succeed.  

To give one example, it does not consider

positions in which companies might need 
to compromise (for financial or moral 
reasons) to reach success. This tool 
incentivises conversation between the 
actors of a business in order to better 
define the direction of the business itself, 
so the best suggestion would be to be 
extremely careful when tailoring the 
questions to the participants, and to be 
as broad as possible when considering an 
issue. 

It could be helpful to set examples that 
incentivise conversation and thought, 
which include moral and less concrete 
aspects to the facts and data.

Conclusion
It has been interesting to see the different 
outcomes that came from these tools and 
methods. 

LCA presented a direction that would have 
led towards a redesign in the Materials and 
Manufacturing lifecycle of the products: 
if this was to be followed, Maium should 
have changed the material and processing 
composition of their garments, which 
means also making major changes in the 
supply chain and business model of the 
company. Since this was not an option, 
it has been extremely useful to iterate a 
couple of times the Whole System Mapping 
tool. 

With this, the direction switched towards 
the End of Life cycle: the inclusion of 
consumers in the use and recovery stages 
of the product’s life has been defined as 
an important feature to add to Maium’s 
activity. The change of focus has been 
made possible by the tool itself, which 
enables product developers to think on 
what hidden possibilities can be leveraged. 

Moreover, in the second iteration, LCA 
has not been the greatest tool: it has been 
difficult to define specifically what the 
changes in impact would be, how much the 
lifetime of a raincoat would be extended 
for, and how much new material would be 
needed. It has given general indications, 
yet nothing specific. 

In this case, the second iteration with 
WSM has been useful once again, enabling 
product developers to ask questions 
related to the design solution, and think 
about possible new outcomes. 

In this second iteration, also the Presidio 
Sustainability Booster has brought some 
insights while designing the solution: it 
has helped thinking on what direction 
would be the best from both financial and 
sustainable standpoint. As previously 
said tough, it has been thought of as 
too didactic and less observant of the 
multifaceted reality of a business.
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SUMMARYD
The fashion industry is one of the most polluting and wasteful industries in the world. 
This is strictly related to the linearity of its production model, which puts profit and 
product generation before environmental and social sustainability. Very often this leads to 
overproduction and huge amounts of waste created. Specifically, the fashion industry that 
designs clothes made of synthetic fibers faces also the struggle of recycling the material 
into new clothes, due to technological backwardness and lack of proper systems that could 
implement it. 

Maium is an Amsterdam-based fashion company that produces recycled PET raincoats 
and that highly values sustainability in its practices, wanting to lead as an example for other 
fashion brands. 
Market and brand analysis (through tools such as 4C analysis and SWOT analysis) are the 
starting point of this research, which aimed at analysing Maium’s environmental impact 
through Life Cycle Assessments and finding more sustainable alternatives to their current 
production model. The design process consisted in applying tools like VentureWell’s Whole 
System Mapping and Presidio Sustainability Booster to the results of the LCAs. The process 
has been an iterative one, so as to best define pain points and opportunities, and thoroughly 
think of the possible solutions that could be implemented. The iterations have been three in 
the order LCA-WSM – LCA-WSM – Presidio Sustainability Booster.

STRENGTHS WEAKNESSES

OPPORTUNITIES THREATS

•	 Flexibility on the project, thanks to small team;

•	 Ease of communication between «departments» of the company;

•	 Sustainable reputation;

•	 Bigger ease in product management, since the offer is limited to few 
products;

•	 Limited knowledge on production processes;

•	 Dependance on Chinese companies for production;

•	 Limited resources to be invested in sustainability pratices (since 
Maium is still a startup who is trying to impose themselves on 
the market);

•	 Consumers are waiting for a strong and real commitment in 
sustainability from fashion brands, which is still lacking;

•	 The fashion industry is starting to shift towards a less linear production 
process and economy;

•	 Increase in consumers’ sustainable mindset;

•	 New technologies and materials are being introduced into the market;

•	 Stiff competition;

•	 Losing partnerships;

The design solution has the intent of including the final users in the clothes’ lifetime extension 
process by teaching them techniques and skills that they can apply to their raincoats and to 
other pieces of clothing as well. Moreover, the intent has been also to provide them with as 
much information and transparency as possible for what concerns the production processes, 
the supply chain and alternative business models to the linear one. The design solution 
consists of three parts: redesign of the care label, website integration of video tutorials and 
informative articles and a roadmap that describes the necessary steps to take.

The care label redesign has been thought as a way to give easy-to-read information and 
increase awareness on Maium’s activity and the fashion system: it also has a QR code that 
redirects to the website.
In the website a “repair” page has been included, where three different areas can be explored: 
“basic repair tutorials”, which shows different methods on how to take care of the raincoats, 
“the industry”, which provides informative articles, and “other guides and lessons”, which are 
more exclusive lessons that teach different fashion techniques (such as sewing courses…). 
Also an implementation of the take back system for old garments on Maium’s end has been 
proposed: during live events they can collect old garments from users and provide them with 
workshops or discount on next pruchases.
Finally, a reflection on the methods and tools used has been conducted, together with design 
and methods recommendations.

All our raincoats are made from recycled plastic. 
This model, the Original, is made of 66 recycled PET 
bottles sustainably collected and sorted.

All our raincoats are washable in cold water without 
affecting the coating of the jacket. If it only has a 
stain and for the rest the coat is clean, you can use a 
warm cloth and rub on the coat to clean the stain.

For more information, 
scan the QR code.
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