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Chapter 7
Discussion
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7.1 Summary of main findings 
The implications of the studies for the research question are discussed in 
section 7.2. The text below gives an overview of the studies’ individual results. 

Study 1 (Measuring the Dutch Clothing Mountain) gathered, generated and 
shared information relevant for sustainabili¬ty-oriented studies and actions in 
the Dutch apparel sector, with a focus on clothing volumes. The findings include 
data on purchase (volume and value of clothes bought in the Netherlands, their 
developments during the last 15 years, and comparisons with other countries 
in the region), use (wardrobe sizes, garment types, and presence of unused 
and second-hand clothing), and disposal (volumes of clothes disposed of 
in the Netherlands, developments in the last seven years, and comparisons 
with other countries in the region, including characteristics of the garments 
disposed and their destiny). 

The results confirm the importance of reducing new product demand in 
order to diminish the environmental impact of the sector. The 50 wardrobes 
examined in this study included an average of 130 pieces excluding socks and 
underwear. Twenty-eight percent of these items had not been worn in the last 
year. Nevertheless, data show that Dutch consumers purchase approximately 
46 items annually, for an average of 16 euro. The quantity of clothing purchased 
and its minor utilization leads to increasing volumes of textile waste. Building 
on previous research from waste management organisations, we estimate that 
40 items are disposed of annually per capita, of which 24 are thrown away in 
general household waste and therefore incinerated. Based on our in-depth 
analysis of 200 kg of separately collected textiles, we estimate that from the 
remaining 16 items, nine are considered suitable for reuse in the international 
market, while seven are sold for recycling. 

The interviews with post-consumer textile collectors and sorters confirmed 
that global demand for second-hand clothes is falling, therefore growing 
volumes of clothing that are still in good condition do not even reach the reuse 
market. While inspecting post-consumer textiles, we found garments that are 
classified as ‘recycling grade’ by sorting organisations, but that our sorting 
volunteers regarded as suitable for the local second-hand market. We estimate 
these to be two out of the seven garments sold as ‘recycling’ grade annually. 
The study suggests that if global production volumes continue growing, we 
will be increasingly destroying suitable clothing that could be worn again. 
The resulting publication includes specific recommendations for consumers, 
companies, researchers and policy makers to take clothing volumes into 
account in order to contribute to reductions in the overall impact of the sector 
(see Appendix 1). 
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Study 2 (Reducing clothing production volumes by design) traced the 
strategies proposed by sustainable fashion scholars to tackle the issue 
of clothing volumes, critically analysing the state of the art in the field. The 
systematic literature review led to 27 relevant publications including six 
distinctive but overlapping strategies, namely, production on demand (S1), 
service-based fashion systems (S2), multifunctional, transformable and 
modular garments (S3) design for slowness and longevity (S4), design for 
repairing (S5) and user involvement in design and/or manufacture (S6). The 
latter, which is summarized in subsequent studies as “personalisation”, is the 
most frequently mentioned in literature. A more detailed analysis of this strategy 
and the supporting evidence discussed in the publications point out that its 
effects have not been previously studied. Therefore, the article concludes with 
a recommendation to move forward from conceptual to empirical studies, 
not only for this strategy but also for the other approaches proposed in the 
literature. Analyses of existing initiatives and their results in terms of consumer 
buying behaviour over time and obsolete inventory are recommended as first 
steps towards validation.

Despite the lack of empirical evidence about the effects of clothing 
personalisation on production volumes, its assumed benefits have been used 
to promote new technology-intensive ways of designing, producing and selling 
garments. Study 3 (On paradigm shifts and industrial revolutions) examined 
the historical discourse of Industry 4.0, tracing developments in apparel 
production, mediation and consumption during the industrial revolution in 
order to discuss the possible impact of current developments in the future.

The findings suggest that the rise of ready-made garments and the decline in 
custom- and home-made garments were not simultaneous and therefore there 
was not a straightforward substitution of custom and home-made clothing by 
ready-mades. While availability and trade of mass-produced ready-mades 
was escalating since the early 19th century, it was not until the mid-20th 
century that custom- and home-made clothing declined among the middle 
class. Such a gap is explained by a steady increase in the number of clothes 
acquired per person: an expanding culture of consumption during the period 
under consideration may have enabled these different systems to flourish 
together. A parallelism with current developments suggests that we should 
not regard emerging industrial formats as substitutionary for established ones, 
but as complementary. We may then re-evaluate to what extent the rise of the 
flexible factory enables a “revolution”, a shift from a problematic present to 
a contrasting and desirable future. This historical overview indicates that, on 
the contrary, emerging product-service-systems manufacturing personalised 
garments on-demand must be considered in relation to – and in coexistence 
with- traditional industrial models.
 
Study 4 (From “things of imitation” to “devices of differentiation”) 
complemented the historical perspective above with an investigation into 
the changing role of uniqueness and sameness since the decline of personal 
dressmaking practices around the mid-20th century. New ways of clothing 
personalisation promise to bring back the benefits of custom-made clothing, 
enabling users to decide what is produced, and fine-tuning it to their taste and 
bodies. But, why were these benefits once abandoned? Did the people of the 
past not see the beauty we see today in unique things? 
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These questions were explored through comparative interviews with two 
groups of women living or working in Amsterdam during the 1950s and the 
2010s. The interviews uncovered a paradoxical historical process. The clothing 
worn by the first respondent group during the 1950s pursued generic aesthetic 
ideals associated with explicit fashion trends. However, given the popularity of 
custom and self-making of clothes, those items were materially unique. “If you 
are in fashion, you matter” highlights Hendrika when recalling her efforts to 
adapt self-made dresses to the latest style displayed in shop vitrines. Garments 
worn by the second respondent group today are to a great extent the opposite. 
These are materially generic items resulting from industrial production, but 
they are chosen and used to support a distinctive personal style in line with an 
individual image. “This is just, me” says Lotte while explaining why she buys 
all those items (in her favourite colours) before they fall out of trend and are 
no longer available. The current contrast between people’s intentions and the 
materiality of clothing is particularly relevant for this thesis, as it contextualizes 
the re-emergence of product personalisation.

The article refers to the paradoxical process in the history of dress above as 
“things of imitation to devices of differentiation”, highlighting the value of the 
two theoretical traditions framing it in the identification of these developments. 
Lastly, it claims that perspectives emphasizing the social role and the 
technological nature of dress should be considered complementary, and that 
their joint application can contribute to new understandings of fashion history.

Study 5 (Assessing the impact of design strategies on clothing lifetimes, 
usage, and volumes) intended to advance knowledge in design for lower 
clothing volumes, based on the gaps identified in the literature review of 
Study 2. To this end, it proposed methods to test their validity taking product 
personalisation as a case. Building on wardrobe studies and company 
interviews, the study compared the performance of personalised garments 
with ready-made garments in terms of age, usage, influence on new product 
demand, and waste. 

The outcomes question the environmental benefits of product personalisation. 
When compared with ready-made garments, personalised garments were not 
kept for longer time, nor were they used more frequently. Moreover, no evidence 
of their contribution to reductions in new product demand and waste was found. 
These findings confirm the need for more empirical research to understand the 
effect of this and other design strategies aimed at reducing production volumes. 
The methods advanced in this study aim at supporting this valuable line of 
research, leading to a more environmentally-sound apparel sector. 

Finally, given differences between perceptions of clothing consumption 
implicit in these strategies and the ones observed in the wardrobe studies 
above, Study 6 (The wardrobe as a system) looked at the wardrobe as a 
system in order to explain these differences. By drawing a map of wardrobe 
structure that explains characteristics of its behaviour over time, it further 
discusses possible actions to reduce clothing demand. The study builds on 
systems theory and it is based on a creative session and a discussion group. 
In the creative session, designers and experts were given the task of designing 
fictional “smart wardrobe” services based on three levels of input. These 
services were translated into provocative posters and used in a discussion 
group with wardrobe users.
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The creative challenge and the input provided sparked creativity in the design 
teams. A variety of elements playing a role in clothing consumption emerged 
during the session, contributing to the wardrobe map. While the design team 
embraced the concept of “smart wardrobe system” to come up with original 
and provocative services, the user group mostly resisted the connections 
of elements embedded in them by designers. We explain resistance from 
respondents by the fact that these fictional services oversimplify the networked 
structure of the wardrobe to an unwelcomed unidirectional flow, alien to natural 
wardrobe behaviour. The wardrobe is a system, but a much more complex 
system than the fictional services suggest.

Building on these findings, we draw a preliminary wardrobe map serving a 
variety of purposes, where inflow and outflow are independent but can be 
connected by feedback loops. Inflow and outflow in the wardrobe can be 
voluntary or involuntary, and are influenced by internal and external elements. 
The system stock includes a variable number of distinctive items with specific 
purposes organized in overlapping categories. The blurry inner structure of 
stock, and the variety of items included, makes the system very difficult to 
control, both by users and by others wanting to influence wardrobe behaviour. 
Reducing overall wardrobe inflow by promoting inflow of specific garments 
(e.g. long-lasting garments, multifunctional garments, etc.) is unlikely to have 
a positive effect, because the influence of each item in stock on the others is 
intricate and limited. Strategies operating at a symbolic level, associated with 
purposes and values of the system, are more likely to have an overall effect. 

 

7.2 Discussion and implications 
for the research question: can 
design confront consumerism?
The question of design’s ability to confront consumerism has motivated 
much of sustainable design practice and research across product categories. 
A common approach has been to show how it can happen, for instance by 
means of promoting the design of emotionally valuable products (Chapman, 
2005), highlighting alternative design practices (Thorpe, 2012), acknowledging 
other relationships with products that operate outside the logic of the market 
(Fletcher, 2016), or identifying design strategies that could facilitate a positive 
transition (Niinimäki and Hassi, 2011). In sum, scholars in sustainable design 
tend to agree in that confronting consumerism by design is possible. A main 
starting point of this is study is to examine if this is the case. 

By explicitly linking consumerism to production volumes (and therefore to its 
concrete environmental effects)4, this thesis has addressed the possibility of 
confronting consumerism more specifically. At the same time, this specificity 
exposes the potential limitations of design’s capacity to achieve this. Can 
design, as a discipline devoted to making things (in the broader sense), help to 

4 See section 1.2
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reduce the quantity of things made? Unmasking the paradoxical nature of this 
question is an underlying motivation of this research. Far from resolving this 
paradox with a “yes or no” answer, the results of the studies have disclosed 
some conceptual constructs on which agreement of design’s power to reverse 
ever growing volumes builds, namely added value, promoting alternatives, 
and durability. The limitations of these constructs emerged during the 
research, while analysing clothing consumption from historical, empirical, and 
speculative perspectives. The studies revealed that they fall short in explaining 
design’s ability to confront consumerism, because volumes or quantity are not 
given explicit attention. In their limitations, discussed below, we may glimpse a 
provisional answer to the research question: “not yet”; for the concrete effects 
of the approaches discussed are disproven or remain unknown. 

A central conceptual construct in design for lower production volumes is that 
of added value. From this stance, consumerism is explained by a loss of 
engagement with things that can be reverted by developing more meaningful 
products for users. There are several ways to promote meaningful experiences 
with products, but it is users themselves who know what is valuable for 
them. Hence the significance of users’ involvement in design and product 
personalisation in the literature5, and in this thesis as a whole. In fact, previous 
empirical research reviewed in Study 2 confirmed a positive relation between 
users’ participation in design/manufacture and product value. However, 
as pointed out in that study, this relation has been linked to longer lifetimes 
and more intensive usage (and consequently lower product demand) without 
supporting evidence. 

In Study 5 we looked for confirmation of these assumptions in 20 wardrobes 
and we did not find it. Personalised garments were not kept for longer time, nor 
used more often than ready-made garments by the same person and within the 
same garment type. This is the first empirical study of its kind across product 
categories, so the findings may apply to other sectors. 

The idea that promoting engagement with things results in lower demand is 
furthermore contested by the wardrobes sizes reported in Studies 1 and 5, 
and the profile of their owners. The smallest wardrobes were found among 
male individuals living in rural areas of the Netherlands in Study 1 who did 
not show a particular interest in clothing, while the biggest wardrobes were 
those of females with appreciation for high-quality clothing and awareness of 
their environmental impact. Within the 40 wardrobes involved in Study 5, we 
found a positive relation between importance given to clothes and wardrobe 
size. These findings put the expectations of product value as a detractor of 
consumerism in question. 

Expectations about product value and its relation to volumes assume that 
users need to get a certain amount of value from products, and that this can 
be provided by fewer products with more value or the opposite. Evidently, that 
does not hold true. Product value in the wardrobe is flexible and responds 
to the expectations of its user. Some participants of Study 5 reported an 
increase in new clothing demand after experiencing personalisation, possibly 
connected to growing importance given to clothes. This means that promoting 
valuable products by design can be environmentally detrimental. 

5 See Study 2
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Another central construct supporting design’s ability to confront consumerism 
is that of promoting alternatives. From this perspective, other ways of 
engagement with things can lead users to more fulfilling experiences than 
passive, market-driven consumption. This has been an underlying argument 
supporting, for example, design’s facilitation of Do-It-Yourself practices or self-
production and the emerging industrial model Industry 4.0 discussed in Study 
3. In fact, the interviews in Study 4 highlighted the particular performance 
of self-made clothes, which were common in 1950s Europe. The possibility 
of engaging with these garments as “things” provided their makers with 
“commodities” that transcend the primary function of today’s industrial 
clothing. However, a condition for these alternative practices to contribute to a 
reduction in volumes nowadays is that they substitute mainstream practices. 
Otherwise, they are just another enabler of the growing clothing mountain. 
Study 3 showed how we tend to think of new production and consumption 
models as substitutive of old ones, when they can actually develop in parallel, 
in a complementary way. Study 5 revealed that the satisfaction associated with 
self-production can motivate makers to produce more. These outcomes show 
that, once again, the relation with production volumes is more intricate than is 
usually assumed.  

Production volumes or quantities have also been overlooked in scholarly 
perspectives of clothing consumption. As argued in Study 6, design strategies 
aimed at reducing demand assume that dynamics of clothing consumption 
are based on replacement and need. From this perspective, the wardrobe 
is a utilitarian collection with permanent volume and subject to “pull” 
forces, because incorporation of new garments is based on replacement of 
unsatisfactory pieces. The expected effect of emotional and material product 
durability on decreasing demand is based on that stance. While this may apply 
to some clothing items in some people’s wardrobes, this does not describe 
the variety of actual practices. We consume clothing for many purposes, 
and relationships among garments in the wardrobe are complex. The more 
comprehensive perspective provided by the wardrobe map in Study 6 can 
accommodate some of this complexity. Twenty-eight percent of the clothes 
stored in the 50 Dutch wardrobes audited in Study 1 had not been used in the 
last year. In Study 5’s follow-up of wardrobe flow, respondents explained their 
purchase decisions with reasons such as “I loved the colour”, “it was on sale”, 
“for a special occasion”, “to match my new dress”, and “just in case”. The 
limitations of a design focus on durability to confront these cases is evident. As 
Study 6 concludes, and in line with previous studies (e.g. Fletcher, 2012), only 
actions aimed at changing values in consumption can be expected to have an 
overall effect. 
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In sum, the relationship of design approaches to confront consumerism 
with volumes has been weak and implicit, hindering concrete environmental 
improvements. This does not mean that confronting consumerism by design is 
impossible, but rather that we may be putting our efforts in the wrong places. 
By explicitly placing volumes at the centre of the discussion we could find 
more promising ways of intervention. Section 7.4 proposes some potential 
paths for designers and researchers interested in this direction.  

Reducing production volumes has important political and economic 
implications that have not been discussed in depth here, fundamental 
changes in this respect are surely needed to overcome the ecological crisis. A 
volume-centred framework can be linked to a variety of perspectives critical to 
mainstream politics and economics, while at the same time ensuring positive 
and concrete environmental change. In this context, attempts to influence 
production through consumption values, as suggested above, should always 
be linked back to volumes in order to evaluate actual effects. One relevant 
area that was not covered in this research is that of the interplay between 
demand and manufacture. This research reported in this thesis assumed a 
straightforward connection between them, anticipating a fall or rise in material 
production depending on developments at the consumer side. However, a far 
more complex relationship is to be expected.

On a disciplinary note, while placing production volumes at the centre of 
environmental discussions is particularly imperative in the apparel sector, the 
discussion above applies also to other product categories. The environmental 
impact of the manufacturing phase may be less prominent in other products 
than in clothing, but is always a relevant dimension. In fact, in building on 
product volumes or quantities, the field of fashion can bring relevant and novel 
perspectives to the bigger table of sustainable design research. Sustainable 
fashion has borrowed much from scholarship focused on other products 
such as household appliances. The work on emotionally durable design 
and attachment in clothing exemplifies that. But such scholarship does not 
usually acknowledge practices such as collecting, accumulating or impulsive 
purchasing. In building a volume-centric framework, sustainable fashion 
research can help to expand perspectives in thinking about products and 
the environment within the broader field. The research reported in this thesis 
contributes to that end. 
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7.3 Reflections on method and 
approach
The research approach discussed in section 1.3 was central in gaining 
new knowledge; both in the separate studies (section 7.1) and in the more 
general implications for the field (section 7.2). Critical thinking played a main 
role, starting from the research question. Rather than asking how design 
can confront consumerism - and therefore assuming its capacity to do so 
in some way- this research has taken this capacity as the object of study. 
Thinking critically about consumerism in the context of the environmental 
crisis led to the focus on volumes and consequently to question the effect of 
design strategies in reducing them. As a result, the studies developed novel 
perspectives about historical changes in clothing production and consumption 
and on the role of the wardrobe. Moreover -besides contesting the relationship 
between personalisation and lower clothing volumes specifically- they helped 
to advance methods than can be used to assess the impact of other strategies. 

Independence was an important enabler of critical perspectives. As mentioned 
in the introduction, I intended to conduct this research with my heart rooted in 
the field of design for sustainability, but with my eyes watching from a distance. 
From this stance, I observed that much of sustainable design research is 
overlapping with practice. In other words, research has been mostly focused 
on finding design solutions that can tackle environmental challenges, rather 
than on critical reflection about solutions proposed by practitioners. While 
contributing to developing alternatives is certainly valuable, an important role 
of sustainable design as an academic discipline is left out; that of challenging 
practice on the grounds of scientific findings. Strengthening lines of inquiry that 
are more independent from practice would contribute to mutually enriching 
cycles of innovation. 

The studies proposed conducting such critical and independent research in a 
multidisciplinary way, using methods stemming from a variety of academic 
traditions. The exact sciences approach helped to frame the overall research 
connecting it to the concrete issue of volumes (Study 1), to identify important 
knowledge gaps in the field (Study 2), to find evidence that challenges the 
previous state of the art, and to advance methods to look for further evidence 
(Study 5). The historical analysis assisted in contextualizing currently relevant 
issues, in bringing the topic of volumes to light, and in understanding the 
process behind growing rates of production and consumption (Studies 3 and 
4). Lastly, the research-though-design methods provided a new perspective 
on clothing consumption, different to that assumed by sustainable fashion 
strategies (Study 6). In sum, the three approaches were found complementary 
and contributed to a more comprehensive analysis. 
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All these ways of doing research and their overlap can assist in strengthening 
independent and critical research in sustainable design as suggested above. 
In this study, the humanities approach was most valuable in problematizing 
concepts or relationships between them (as in the case of uniqueness and 
sameness in Study 4), the exact sciences in looking for evidence of assumed 
problems (clothing volumes in Study 1) and solutions (impact of personalisation 
in Study 5), and research-through-design in expanding seemingly simple 
notions (the wardrobe, in Study 6). However, other methodological choices 
would have surely led to seeing their value in a different way. 

For instance, an empirical approach (such as the one used in Study 5) aimed 
at answering the main inquiry of Study 6 would have arguably led to a more 
exact representation of the structure and flow of the wardrobe, but one that 
considered a limited number of wardrobes only. Instead, the systems framework 
and research-through-design methods employed in Study 6 were considered 
more appropriate to start uncovering the complexity of clothing consumption, 
avoiding simplifications and acknowledging some of the key external elements 
that influence wardrobe structure and flow. This was different in the case of 
Study 5, which built on a relatively established line of research and where more 
specific hypotheses could be drawn. 

Further limitations of the methodological decisions taken during the study are; 
a) the limited number of respondents or cases involved in each study (see
section 1.3), b) the assumed straightforward link between production volumes
and demand mentioned in section 7.2, and c) the fact that only one of the
design strategies identified was empirically tested, while the research question
addresses the ability of design to confront consumerism in general. Having
said that, the findings of the empirical study exposed the constraints of other
strategies too; for example, they contested the relationship between durability
and volumes, on which other strategies build. Moreover, the conclusions
of Study 6 explain why actions operating at a garment level (all strategies
reviewed, except S2) are unlikely to have an impact on overall demand.

Lastly, the relevance of this research is strongly embedded in the environmental 
dilemmas of contemporary Europe. Although rising clothing volumes are a 
global issue, its implications vary according to specific geographical contexts. 
The connotation of personalisation in clothing is surely different in other areas of 
the world where it is common practice. Other matters discussed in the studies, 
such as the structure and behaviour of the wardrobe and the paradoxically 
changing nature of garments during the last 60 years may not apply to other 
regions at all.
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7.4 Future research paths 
and recommendations for 
practitioners
The contribution of this research to the field of (fashion) design for 
sustainability is manifold, it highlights:

•	 the value of clothing volumes as a framework to discuss the environmental 
burden of the sector and the suitable actions to tackle it, pointing out the 
limitations of other concepts that are used to this end (e.g. impact per 
garment, added value, promoting alternatives, and durability). 

•	 the lack of empirical research on the effects of design actions to reduce 
volumes, showing that they may not lead to the expected results, and 
proposing methods to advance knowledge in this direction.

•	 the implications of technological shifts in clothing production and 
consumption hindering or enabling product personalisation, exposing how 
partial historical visions are used to support the environmental value of 
technological innovation. 

•	 opportunities for the field of fashion studies to diversity its theoretical 
framework, promoting a variety of perspectives that help in discussing the 
challenges of the sector in terms of sustainability.

•	 the value of systemic perspectives on the wardrobe to understand clothing 
consumption in line with its complexity.

•	 opportunities for sustainable design research to develop a stronger 
independence from practice, contributing with critical reflection on design 
actions and consequently driving progress further.
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This contribution, and the limitations of this study already discussed, opens up 
potential paths for further research, which are discussed below:

• map volumes: Study 1 revealed lack of knowledge and inconsistency
in data available about clothing volumes. Mapping developments
across regions and during time is a first step to identifying problems and
opportunities

• uncover interplay between production and demand: This study
assumed a straightforward link between production volumes and demand,
but a more intricate relationship is to be expected. An investigation of how
volume related decisions are taken across the supply chain, and how these
relate to demand, is highly relevant.

• elaborate on the relationship between volumes and other related
concepts: Understanding the impact of added value, promoting
alternatives and durability on volumes for specific consumer groups and
garment types would bridge important knowledge gaps in the field, leading
to more impactful strategies.

• explore other product categories: Clothing is particular in the way it
is purchased, kept, and used, but other (collectable) product types may
present similar characteristics. Volumes could also provide a valuable
framework to study the consumption of, for instance, jewellery, toys,
kitchen accessories, tools, office materials, and their environmental impact.

• conduct empirical studies to assess the impact of other strategies:
A particular strategy that has not been covered in this thesis is that of
clothing services offering alternative ways of ownership (strategy 2 in Study
2). The methods proposed in Study 5 could be used to test this and other
future strategies, as well as to repeat the study with different respondents.

• assess the environmental effects of digitalisation: As shown in Study
3, innovation in the realm of the digital is usually assigned positive
environmental effects associated with dematerialisation and falling
resource use. However, a comprehensive assessment should consider to
what extent these innovations replace material production, and they should
include the impact of the whole system involved (energy-use, servers,
devices, etc.). Such studies should be central in contemporary design for
sustainability research. In fashion, digital prototyping is expanding rapidly
and its environmental advantages are often emphasised. Knowledge about
the impact of these developments is very much needed.
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•	 understand the wardrobe(s): Study 6 outlined a general structure of 
the wardrobe, but a great variety in wardrobe structure, behaviour, and 
flow is to be expected. Studies 1 and 5 showed how diverse wardrobe 
volumes can be. Understanding the relationship between people’s lives, 
the structure and behaviour of their wardrobes, and the characteristics of 
the garments included, would be valuable in developing specific strategies 
aimed at reducing clothing demand.  

•	 develop further independence from practice: The literature reviewed in 
Study 2 pointed out that design strategies aimed at reducing volumes have 
been developed and promoted without empirical validation. One reason may 
be that the sustainable fashion community is strongly embedded in practice, 
and consequently studies aim at proposing solutions rather than reflecting 
on the solutions proposed by designers. Independence from practice, and 
critical reflection on it, would encourage designers to work further and ensure 
positive impact. Critical research can be conducted in many ways, as the 
studies compiled in this thesis intended to show. This does not entail leaving 
design practice aside. In Study 6, for instance, design practice was used as 
a means to generate new knowledge; not by proposing concrete solutions 
but by using design prototypes to provoke discussion.
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Additionally, the outcomes of the studies present a series of design challenges, 
the associated recommendations for sustainable fashion practitioners are:

• take a volumes-centric approach: Designers have proposed a variety of
product-centric solutions to the challenge of volumes. They have intended,
for instance, to design more meaningful, durable, or useful garments to
diminish new product demand. However, this research has highlighted the
limited efficacy of such actions. Bringing more garments into the world is
unlikely to revert the situation. Those committed to reducing the impact of
the sector are encouraged to use their creative skills to find other solutions.

Guiding questions:
What skills have you gained during your education and practice so far? How
can you use some of those to propose actions (communication campaigns,
educational experiences, events, etc) that help tackle the issue of volumes?

• take a wardrobe-centric approach: One reason for product-centric
initiatives being insufficient is that the wardrobe does not usually follow the
logic of product replacement. Durable or meaningful garments may stay for
a long time in the wardrobe, but that does not stop other garments being
produced and purchased. Designing specific garments with the dynamics
of specific wardrobes in mind may open new opportunities.

Guiding questions:
Can you identify the logic of your own wardrobe, the relation between
garments, and the way they flow over time? Do other wardrobes follow a
similar logic? Is it possible to design for lower volumes with that in mind?

• focus on the production and purchase phase: Sustainable fashion
solutions tend to focus on the problem of waste (disposal phase). But
most of the environmental impact of clothing is concentrated in the
manufacturing phase, so solutions should build on reflection about
production and purchase.

Guiding questions:
Why do people want to produce and consume more clothes? What design
solutions can be proposed to reduce that?

• learn from the minimalists: Behavioural change has been an important
approach in sustainable design. However, research shows that in people’s
lives things do not always happen as designers expect. Building on the input 
of people already owning small clothing volumes may be more promising
than trying to change the behaviour of those that are not interested. In our
wardrobe studies, respondents owning the smallest wardrobes were either
not “into” clothing, or they had made a conscious decision to own less.

Guiding questions:
How can the daily clothing practices of these people be supported by
design? What kind of garments do they miss, that would support their
lifestyle? How can their story motivate others?

• a project is never finished when you want to change the world:

In any case, keep in mind that the effect of your initiatives may not be
aligned with your initial intentions. Try to run a small pilot of your solutions
in real life to see unexpected effects, and always reflect on your practice by
observing its results over time.



142 DISCUSSION

7.5 Publications produced during 
the PhD trajectory
Maldini, I., Duncker, L., Bregman, L., Piltz, G., Duscha, L., Cunningham, G., 
… van Balgooi, F. (2017). Measuring the Dutch clothing mountain: data for 
sustainability-oriented studies and actions in the apparel sector. Amsterdam 
University of Applied Sciences. 

Maldini, I. and Balkenende, R. (2017) ‘Reducing clothing production volumes 
by design: a critical review of sustainable fashion strategies’, in Bakker, C. and 
Mugge, R. (eds) PLATE. Product Lifetimes and the Environment. Delft: Delft 
University of Technology and IOS Press, pp. 233–237. 

Maldini, I. (2017) ‘On paradigm shifts and industrial revolutions: tracing prevalent 
dressmaking practices and apparel production systems in the Netherlands 
and Northwest Europe (1850-2016).’, in Breaking the fashion rules. Annual 
conference of the International Foundation of Fashion Technology Institutes 
(IFFTI). Amsterdam, pp. 99–109.

Maldini, I. and Manz, R. L. (2018) ‘From “things of imitation” to “devices of 
differentiation”: uncovering a paradoxical history of clothing (1950–2015)’, 
Fashion Theory - Journal of Dress Body and Culture, 22(1). 

Maldini, I., Stappers, P. J., Gimeno-Martinez, J. C., & Daanen, H. A. M. (2019). 
Assessing the impact of design strategies on clothing lifetimes, usage and 
volumes: The case of product personalisation. Journal of Cleaner Production, 
210, 1414–1424. 

Maldini, I. and Stappers, P.J. (2019) ‘The wardrobe as a system: exploring 
clothing consumption through design fiction’, Journal of Design Research, Vol. 
17, No. 1, pp.3–25. 

Maldini, I. and Manz, R. (2016) ‘The perfect dress and its making: a comparative 
study of the sartorial habits of Amsterdam women (1950s-2010s)’, in Wong, 
W., Kikuchi, Y., and Lin, S. T. (eds) Making Trans/National Contemporary Design 
History. 10th Conference of the ICDHS. Taipei, pp. 157–161. doi: 10.5151/
despro-icdhs2016-029.

Maldini, I. ‘From speed to volume: reframing clothing production and 
consumption for an environmentally sound apparel sector’ (2019), in Nissen, 
N.F. and Jaeger-Erben, M. (eds) PLATE. Product Lifetimes and the Environment 
Conference Proceedings. Berlin. 



143



144

References
Allwood, J. M. et al. (2006) Well Dressed? The Present and Future 
Sustainability of Clothing and Textiles in the UK. Cambridge. Available at: 
http://www.ifm.eng.cam.ac.uk/uploads/Resources/Other_Reports/UK_
textiles.pdf.

Armstrong, C. (2013) ‘Product-Service Systems Design Thinking for 
Sustainable Fashion’, in Niinimäki, K. (ed.) Sustainable Fashion: New 
Approaches. Helsinki: Aalto University, pp. 102–109.

Armstrong, C. M. et al. (2015) ‘Sustainable product-service systems for 
clothing: Exploring consumer perceptions of consumption alternatives 
in Finland’, Journal of Cleaner Production, 97, pp. 30–39. doi: 10.1016/j.
jclepro.2014.01.046.

Arnold, J. (1999) ‘The Ladys Economical Assistant of 1808’, in Burman, B. 
(ed.) The Culture of Sewing. Gender, Consumption and Home Dressmaking. 
Oxford, New York: Berg, pp. 223–232.

Atakan, S. S., Bagozzi, R. P. and Yoon, C. (2014) ‘Consumer participation in 
the design and realization stages of production: How self-production shapes 
consumer evaluations and relationships to products’, International Journal of 
Research in Marketing, 31, pp. 395–408. doi: 10.1016/j.ijresmar.2014.05.003.

Bakker, C. et al. (2014) ‘Products that go round: Exploring product life 
extension through design’, Journal of Cleaner Production, 69, pp. 10–16. doi: 
10.1016/j.jclepro.2014.01.028.

Bakker, C. and Mugge, R. (eds) (2017) ‘Product Lifetimes and the 
Environment Conference Proceedings’, in. Delft: Delft University of 
Technology and IOS Press.

Ballie, J. (2013) e-Co-Textile Design : How Can Textile Design and Making, 
Combined with Social Media Tools, Achieve a More Sustainable Fast Fashion 
Future ? University of the Arts London. Available at: http://ualresearchonline.
arts.ac.uk/7789/1/Ballie-PhD-thesis-2013.pdf.

Bardzell, J. and Bardzell, S. (2016) ‘Humanistic HCI’, Interactions, 23(2), pp. 
20–29.



145

Benson, S. P. (2001) ‘Clients and Craftswomen: The Pursuit of Elegance’, in 
From Paris to Providence: Fashion Art and the Tirocchi Dressmakers’ Shop, 
1915-1947. Museum of Art, Rhode Island School of Design. Available at: 
http://tirocchi.stg.brown.edu/essays/benson_01.html.

Black, S. (2008) Eco-Chic: the Fashion Paradox. London: Black Dog 
Publishing.

Black, S. et al. (2009) ‘Considerate Design for Personalised Fashion: towards 
Sustainable Fashion Design and Consumption’, in Suominen, J. et al. (eds) 
Mass Matching - Customization, Configuration & Creativity: Proceedings of 
the MCPC 2009. Helsinki: Aalto University School of Art and Design.

Bleecker, J. (2009) ‘Design Fiction: A Short Essay on Design, Science, Fact 
and Fiction’, Near Future Laboratory, (March), p. 49. Available at: http://
www.nearfuturelaboratory.com/2009/03/17/design-fiction-a-short-essay-on-
design-science-fact-and-fiction/.

Blythe, M. et al. (2016) ‘Anti-Solutionist Strategies: Seriously 
Silly Design Fiction’, Proc. CHI 2016, (May), pp. 4968–4978. doi: 
10.1145/2858036.2858482.

Blythe, M. and Encinas, E. (2016) ‘The Co - ordinates of Design Fiction : 
Extrapolation , Irony , Ambiguity and Magic’, in Group’16, pp. 345–354.

Boradkar, P. (2010) Designing Things. Oxford, New York: Berg.

Borgmann, A. (1984) Technology and the Character of Contemporary Life. 
Chicago: The University of Chicago Press.

Breuer, R. (2015) Fashion Beyond Identity. University of Amsterdam. 
Available at: https://dare.uva.nl/search?identifier=8ca638f7-db3f-4581-8e36-
e052da6c02c0.

Brown, B. et al. (2016) ‘The IKEA Catalogue: Design Fiction in Academic 
and Industrial Collaborations’, Proceedings of the 19th International 
Conference on Supporting Group Work (GROUP ’16), pp. 335–344. doi: 
10.1145/2957276.2957298.



146

Bureau van Statistiek der Gemeente Amsterdam (1966) Amsterdams Centrale 
Winkelcentrum en zijn Ontwikkeling (1900-1960). Amsterdam.

Burman, B. (1999a) ‘Introduction’, in Burman, B. (ed.) The Culture of Sewing. 
Gender, Consumption and Home Dressmaking. Oxford, New York: Berg, pp. 
1–18.

Burman, B. (1999b) ‘Made at Home by Clever Fingers: Home Dressmaking 
in Edwardian England’, in Burman, B. (ed.) The Culture of Sewing. Gender, 
Consumption and Home Dressmaking. Oxford, New York: Berg, pp. 33–52.

Busch, O. Von (2008) FASHION-able: hacktivism and engaged fashion design. 
University of Gothenburg. Available at: http://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.177.1291&rep=rep1&type=pdf.

Cao, H. et al. (2014) ‘Adaptable apparel: a sustainable design solution for 
excess apparel consumption problem’, Journal of Fashion Marketing and 
Management, 18, pp. 52–69. doi: 10.1108/JFMM-08-2012-0046.

Capra, F. and Luisi, P. L. (2014) The Systems View of Life: A Unifying Vision. 
Cambridge: Cambridge University Press.

Carter, M. (2003) ‘Georg Simmel: Clothes and Fashion’, in Carter, M. (ed.) 
Fashion Classics from Carlyle to Barthes. Berg, pp. 59–81.

Ceschin, F. and Gaziulusoy, I. (2016) ‘Evolution of design for sustainability: 
From product design to design for system innovations and transitions’, 
Design Studies, 47, pp. 118–163. doi: 10.1016/j.destud.2016.09.002.

Chapman, A. (2010) Review of Life Cycle Assessments of Clothing. Available 
at: https://www.oakdenehollins.com/reports/2010/10/1/review-of-life-cycle-
assessments-of-clothing.

Chapman, J. (2005) Emotionally Durable Design. London: Earthscan. doi: 
10.4324/9781849771092.

Clark, H. (2008) ‘Slow + Fashion - an oxymoron - or a promise for the future 
...?’, Fashion Theory - Journal of Dress Body and Culture, 12(4), pp. 427–446. 
doi: 10.2752/175174108x346922.

Coffin, J. G. (1996) The Politics of Women’s Work: The Paris Garment Trades, 
1750-1915. Princeton: Princeton University Press.

Cooper, T. (2004) ‘Inadequate Life ? Evidence of Consumer Attitudes to 
Product Obsolescence’, Journal of Consumer Policy, 27, pp. 421–449.

Cooper, T. et al. (2013) Design for Longevity. Guidance on Increasing the 
Active Life of Clothing. Banbury, Oxon. Available at: http://www.wrap.org.uk/
sites/files/wrap/Design for Longevity Report_0.pdf.

Cooper, T. et al. (eds) (2015) ‘Product Lifetimes and the Environment 
Conference Proceedings’, in. Nottingham: Nottingham Trent University: 
CADBE.



147

CoreNet (2016) Customer-oriented and eco-friendly networks for healthy 
fashionable goods. Available at: http://cordis.europa.eu/result/rcn/144645_
en.html (Accessed: 8 August 2016).

Crane, D. (2000) Fashion and its social agendas. Class, gender, and identity in 
clothing., Social Change. Chicago: University of Chicago.

Deloitte (2014) Industry 4.0. Challenges and solutions for the digital 
transformation and use of exponential technologies., Deloitte. Available 
at: http://www.industrie2025.ch/fileadmin/user_upload/ch-en-delloite-
ndustry-4-0-24102014.pdf.

Dutch Ministry of Economic Affairs (2014) Smart Industry - Dutch Industry 
Fit for the Future. Available at: http://smartindustry.nl/wp-content/
uploads/2017/08/opmaak-smart-industry.pdf.

EcoTLC (2016) 2016 at a glance. Paris. Available at: http://www.ecotlc.fr/
ressources/Documents_site/2016_at_a_glance_BD.pdf.

EEA (2014) ENVIRONMENTAL INDICATOR REPORT 2014. ENVIRONMENTAL 
IMPACTS OF PRODUCTION-CONSUMPTION SYSTEMS IN EUROPE. 
Copenhagen. Available at: https://www.eea.europa.eu/publications/
environmental-indicator-report-2014.

Ehrenfeld, J. R. (2008) Sustainability By Design. New Haven, London: Yale 
University Press. doi: 10.1017/CBO9781107415324.004.

Ellen MacArthur Foundation (2017) A new textiles economy: redesigning 
fashion’s future. Available at: https://www.ellenmacarthurfoundation.org/
publications/a-new-textiles-economy-redesigning-fashions-future.

Emery, J. S. (1999) ‘Dreams on Paper: A Story of the Commercial Pattern 
Industry’, in Burman, B. (ed.) The Culture of Sewing. Gender, Consumption 
and Home Dressmaking. Oxford, New York: Berg, pp. 235–252.

Evans, S. and Cooper, T. (2010) ‘Consumer Influences on Product Life-
Spans’, in Cooper, T. (ed.) Longer lasting products. Alternatives to the throw-
away society. Farnham: Gower Publishing, pp. 319–350.

FAO/ICAC (2013) WORLD APPAREL FIBER CONSUMPTION SURVEY. 
Washington.

Feitsma, M. (2014) Nederlandse mode? Een verkenning van mythevorming en 
betekenissen. Radboud Universiteit Nijmegen.

Fernandez, N. P. (1994) ‘Innovations for Home Dressmaking and the 
Popularization of Stylish Dress’, Journal of American Culture, 17, pp. 23–33.

FFact (2014) Massabalans van in Nederland ingezameld en geïmporteerd 
textiel. Delft. Available at: http://www.textielrecycling.nl/uploads/Bestanden/
FFact Textiel rapport 07.pdf.

Fletcher, K. (2008) Sustainable Fashion & Textiles. London: Earthscan.



148

Fletcher, K. (2010) ‘Slow Fashion: An Invitation for Systems Change’, Fashion 
Practice, 2(2), pp. 259–266. doi: 10.2752/175693810X12774625387594.

Fletcher, K. (2012) ‘Durability, Fashion, Sustainability: the Processes and 
Practices of Use’, Fashion Practice, 4(2), pp. 221–238. doi: 10.2752/1756938
12X13403765252389.

Fletcher, K. (2015a) ‘In the Hands of the User: the Local Wisdom Project 
and the Search for an Alternative Fashion System’, Journal of Design 
Strategies, 7. Available at: http://sds.parsons.edu/designdialogues/?post_
type=article&p=630.

Fletcher, K. (2015b) ‘Other fashion systems’, in Fletcher, K. and Tham, M. 
(eds) Routledge Handbook of Sustainability and Fashion. Oxon: Routledge, 
pp. 15–24.

Fletcher, K. (2016) Craft of use: Post-growth fashion. Oxon, New York: 
Routledge.

Fletcher, K. and Grose, L. (2012) Fashion & Sustainability: Design for Change. 
London: Earthscan.

Fletcher, K. and Klepp, I. G. (2017) Opening up the Wardrobe. Oslo: Novus 
Press.

Franke, N. and Piller, F. (2004) ‘Value Creation by Toolkits for User Innovation 
and Design: The Case of the Watch Market’, Journal of Product Innovation 
Management, 21(6), pp. 401–415.

Frayling, C. (1994) ‘Research in Art and Design’, Royal College of Arts 
Research Papers, 1(1), pp. 1–5.

FromROLLtoBAG (2016) FromROLLtoBAG. Available at: http://fromrolltobag.
eu (Accessed: 8 August 2016).

Fuad-Luke, A. (2009) Design Activism: Beautiful Strangeness for a 
Sustainable World. London: Earthscan. doi: 10.4324/9781849770941.

Gardetti, M. A. and Torres, A. L. (eds) (2013) Sustainability in Fashion and 
Textiles, Greenleaf Publishing Limited. Sheffield: Greenleaf.

Godley, A. (1997) ‘The Development of the Clothing Industry: Technology and 
Fashion’, Textile History, 28(1), pp. 3–10. doi: 10.1179/004049697793711067.

Hay, S. (2001) ‘Introduction: A. & L. Tirocchi: A Time Capsule Discovered’, in 
From Paris to Providence: Fashion Art and the Tirocchi Dressmakers’ Shop, 
1915-1947. Museum of Art, Rhode Island School of Design. Available at: 
http://tirocchi.stg.brown.edu/essays/print/introduction.html.

Hirscher, A.-L. (2013) Joyful Participation in New Ways of Designing and 
Making Clothes. Aalto University.

Hirscher, A.-L. and Fuad-Luke, A. (2013) ‘Open Participatory Designing for an 
Alternative Fashion Economy’, in Niinimäki, K. (ed.) Sustainable Fashion: New 
Approaches. Helsinki: Aalto University, pp. 174–196.



149

Hirscher, A., Niinimäki, K. and Armstrong, C. M. (2018) ‘Social manufacturing 
in the fashion sector: New value creation through alternative design 
strategies?’, Journal of Cleaner Production, (172), pp. 4544–4554. doi: 
10.1016/J.JCLEPRO.2017.11.020.

Hofstede, E., Hoitsma, S. and Jong, M. De (1995) KIeding op de bon. 
Kleding- en textielschaarste in Nederland 1939-1949. Drents Museum, 
Assen; Nationaal Oorlogs- en Verzetmuseum, Overloon; Historisch Museum, 
Rotterdam.

Jackson, T. (2009) Prosperity Without Growth. Economics for a Finite Planet. 
London: Earthscan.

Jones, P. (2017) ‘The Systemic Turn: Leverage for World Changing’, She Ji: 
The Journal of Design, Economics, and Innovation, 3(3), pp. 157–163. doi: 
10.1016/j.sheji.2017.11.001.

Kaipainen, M. (2010) ‘Fashion Advice for Men in Tailors’ Publications’, in 
Design & Craft: A History of Convergences and Divergences. Proceedings of 
the ICDHS 2010. Brussels, pp. 363–365.

Keitsch, M. (2012) ‘Sustainable Design: A Brief Appraisal of its Main 
Concepts’, Sustainable Development, 20(3), pp. 180–188. doi: 10.1002/
sd.1534.

Klepp, I. G. and Bjerck, M. (2012) ‘A methodological approach to the 
materiality of clothing: Wardrobe studies’, International Journal of 
Social Research Methodology. Routledge, 17(4), pp. 373–386. doi: 
10.1080/13645579.2012.737148.

Klepp, I. G. and Laitala, K. (2015) ‘His mother’s dress: growth in the number 
of clothes’, in Standbakken, P. and Gronow, J. (eds) The Consumer in Society. 
Oslo: Abstrakt forlag, pp. 311–334.

Klepp, I. G., Laitala, K. and Henry, B. (2017) Use phase of apparel : A 
literature review for Life Cycle Assessment with focus on wool. Oslo. doi: 
10.13140/RG.2.2.25769.90729.

Knight, A. (2009) ‘Hidden Histories: the story of sustainable design’, 
Discovery Guides, (June), pp. 1–17. Available at: http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.489.4236&rep=rep1&type=pdf.

Kohtala, C. (2015) ‘Addressing sustainability in research on distributed 
production: An integrated literature review’, Journal of Cleaner Production, 
106, pp. 654–668. doi: 10.1016/j.jclepro.2014.09.039.

Koskinen, I. et al. (2011) Design Research Through Practice, Electrical 
Engineering. Amsterdam: Elsevier.

Laitala, K., Boks, C. and Klepp, I. G. (2015) ‘Making Clothing Last : A Design 
Approach for Reducing the Environmental Impacts’, International Journal of 
Design, 9(93–107).



150

Laitala, K. and Klepp, I. G. (2011) ‘Environmental improvement by prolonging 
clothing use period’, in Towards Sustainability in the Textile and Fashion 
Industry, pp. 1–22.

Laitala, K. and Klepp, I. G. (2015) ‘Age and active life of clothing’, in Cooper, 
T. et al. (eds) Product Lifetimes and the Environment 2015. Nottingham: 
Nottingham Trent University: CADBE, pp. 182–186. Available at: http://www.
plateconference.org/pdf/plate_2015_proceedings.pdf.

Langley, E., Durkacz, S. and Tanase, S. (2013) Clothing longevity and 
measuring active use. Available at: http://www.wrap.org.uk/system/files/
priv_download/Clothing longevity SUMMARY REPORT.pdf.

Lees-Maffei, G. (2009) ‘The Production-Consumption-Mediation Paradigm’, 
Journal of Design History, 22(4), pp. 351–376. doi: 10.1093/jdh/epp031.

de Leeuw, K. (1993) Kleding in Nederland 1813-1920: Van een Traditioneel 
Bepaald Kleedpatroon naar een Begin van Modern Kleedgedrag. Rotterdam: 
Erasmus Universiteit Rotterdam.

Levitt, S. (2009) ‘Cheap Mass- produced Men’s Clothing in the Nineteenth 
and Early Twentieth Centuries’, in Fashion: Critical and Primary Sources. The 
Nineteenth Century. Berg.

Lipovetsky, G. (1994) The Empire of Fashion. Dressing Modern Democracy. 
Princeton: Princeton University Press.

Ljungkvist, H., Watson, D. and Elander, M. (2018) Developments in global 
markets for used textiles and implications for reuse and recycling. Available 
at: http://mistrafuturefashion.com/wp-content/uploads/2018/05/Mistra-
Future-Fashion-2018-4H.-Ljungkvist-D.3.3.4.1.pdf.

Madge, P. (1993) ‘Design, Ecology, Technology: A Historiographical Review’, 
Journal of Design History, 6(3), pp. 149–166. doi: 10.2307/1316005.

Madge, P. (1997) ‘Ecological Design: A New Critique’, Design Issues, 13(2), 
pp. 44–54.

Maldini, I. (2016) ‘Attachment, Durability and the Environmental 
Impact of Digital DIY’, The Design Journal, 19(1), pp. 141–157. doi: 
10.1080/14606925.2016.1085213.

Maldini, I. et al. (2017) Measuring the Dutch clothing Mountain. Amsterdam. 
Available at: http://www.hva.nl/binaries/content/assets/subsites/kc-dmci-
create-it/fashion/measuring-the-dutch-clothing-mountain_final-report.
pdf?1504864291265.

Maldini, I. et al. (2019) ‘Assessing the impact of design strategies on 
clothing lifetimes, usage and volumes: The case of product personalisation’, 
Journal of Cleaner Production, 210, pp. 1414–1424. doi: 10.1016/j.
jclepro.2018.11.056.



151

Maldini, I. and Balkenende, R. (2017) ‘Reducing clothing production volumes 
by design: a critical review of sustainable fashion strategies’, in Bakker, C. 
and Mugge, R. (eds) Product Lifetimes and the Environment Conference 
Proceedings. Delft: Delft University of Technology and IOS Press, pp. 
233–237. doi: 10.3233/978-1-61499-820-4-233.

Maldini, I. and Manz, R. (2016) ‘The perfect dress and its making: 
a comparative study of the sartorial habits of Amsterdam women 
(1950s-2010s)’, in Wong, W., Kikuchi, Y., and Lin, S. T. (eds) Making Trans/
National Contemporary Design History. 10th Conference of the ICDHS. Taipei, 
pp. 157–161. doi: 10.5151/despro-icdhs2016-029.

Manzini, E. (2015) Design, when everybody designs. An introduction to design 
for social innovation. Cambridge: MIT Press.

Marcketti, S. B. (2005) Design Piracy in the United States Women’s Ready-to-
Wear Apparel Industry:1910-1941. Iowa State University. Available at: http://
lib.dr.iastate.edu/cgi/viewcontent.cgi?article=2755&context=rtd.

Meadows, D. H. (2008) Thinking in systems. Edited by D. Wright. Vermont: 
Chelsea Green Publishing.

miadidas (2016) miadidas. Available at: http://www.adidas.co.uk/customise 
(Accessed: 1 March 2017).

Miller, D. (2005) ‘Introduction’, in Kuchler, S. and Miller, D. (eds) Clothing as 
Material Culture. Oxford, New York: Berg, pp. 1–19.

Mont, O. and Plepys, A. (2008) ‘Sustainable consumption progress: should 
we be proud or alarmed?’, Journal of Cleaner Production, 16(4), pp. 531–537. 
doi: 10.1016/j.jclepro.2007.01.009.

Morley, N. J., Bartlett, C. and McGill, I. (2009) Maximising Reuse and 
Recycling of UK Clothing and Textiles. London. Available at: randd.defra.gov.
uk/Document.aspx?Document=EV0421_8745_FRP.pdf.

Mugge, R. (2008) Emotional Bonding with Products. Investigating Product 
Attachment from a Design Perspective. Saarbrücken: VDM Publishing.

Mugge, R., Schifferstein, H. N. J. and Schoormans, J. P. L. (2006) ‘Product 
Attachment and Product Lifetime : The Role of Personality Congruity and 
Fashion’, European Advances in Consumer Research, 7, pp. 460–467.

Mugge, R., Schoormans, J. P. L. and Schifferstein, H. N. J. (2008) ‘Emotional 
bonding with personalised products’, Journal of Engineering Design, 20(5), 
pp. 467–476. doi: 10.1108/07363761011038347.

Niinimäki, K. (2009) ‘Developing Sustainable Products by Deepening 
Consumers’ Product Attachment through Customizing’, in Suominen, J. et al. 
(eds) Mass Matching - Customization, Configuration & Creativity: Proceedings 
of the MCPC 2009. Helsinki: Aalto University School of Art and Design.



152

Niinimäki, K. (2012) ‘Sustainable consumer satisfaction in the context 
of clothing’, in Product-Service System Design for Sustainability. 
Sheffield: Greenleaf Publishing. doi: http://dx.doi.org/10.9774/
GLEAF.978-1-909493-69-8_8.

Niinimäki, K. and Hassi, L. (2011) ‘Emerging design strategies in sustainable 
production and consumption of textiles and clothing’, Journal of Cleaner 
Production, 19(16), pp. 1876–1883. doi: 10.1016/j.jclepro.2011.04.020.

NIKEiD (2017) NIKEiD. Available at: http://www.nike.com/nl/en_gb/c/nikeid 
(Accessed: 1 March 2017).

Norton, M. I., Mochon, D. and Ariely, D. (2012) ‘The IKEA Effect: When Labor 
Leads to Love’, Journal of Consumer Psychology, 22(3), pp. 453–460. doi: 
10.1016/j.jcps.2011.08.002.

Oguchi, M. and Daigo, I. (2017) ‘Measuring the historical change in the 
actual lifetimes of consumer durables’, in Bakker, C. and Mugge, R. (eds) 
Product Lifetimes and the Environment Conference Proceedings. Delft: Delft 
University of Technology and IOS Press, pp. 319–323. doi: 10.3233/978-1-
61499-820-4-319.

Palm, D. et al. (2014) Towards a Nordic textile strategy. Available at: http://
norden.diva-portal.org/smash/get/diva2:720964/FULLTEXT01.pdf.

Parmal, P. A. (2001) ‘Line, Color, Detail, Distinction, Individuality: A. & L. 
Tirocchi, Providence Dressmakers.’, in From Paris to Providence: Fashion 
Art and the Tirocchi Dressmakers’ Shop, 1915-1947. Museum of Art, Rhode 
Island School of Design. Available at: http://tirocchi.stg.brown.edu/essays/
parmal_01.html.

Perrot, P. (1994) Fashioning the Bourgeoise. A History of Clothing in the 
Nineteenth Century. Princeton: Princeton University Press.

Pouillard, V. (2013) ‘Keeping Designs and Brands Authentic: the Resurgence 
of the Post-War French Fashion Business Under the Challenge of US Mass 
Production’, European Review of History: Revue europeenne d’ …, 20(5), pp. 
815–835. doi: 10.1080/13507486.2013.833720.

Putnam, T. (1999) ‘The Sewing Machine Comes Home’, in Burman, B. (ed.) 
The Culture of Sewing. Gender, Consumption and Home Dressmaking. 
Oxford, New York: Berg, pp. 269–282.

Raworth, K. (2017) Doughnut Economics: seven ways to think like a 21st 
century economist. London: Penguin Random House.

Rocamora, A. and Smelik, A. (2016) ‘Introduction’, in Thinking Through 
Fashion. A Guide to Key Theorists. London, New York: I. B. Tauris, pp. 1–27.

Roos, S. et al. (2015) Environmental Assessment of Swedish Fashion 
Consumption. Available at: http://www.mistrafuturefashion.com/en/
PublishingImages/Single-use pictures/Environmental assessment of Swedish 
fashion consumption - LCA.pdf.



153

Schor, J. B. (2005) ‘Prices and quantities: Unsustainable consumption 
and the global economy’, Ecological Economics, 55(3), pp. 309–320. doi: 
10.1016/j.ecolecon.2005.07.030.

Simmel, G. (1998) ‘The Philosophy of Fashion’, in Frisby, D. and 
Featherstone, M. (eds) Simmel on Culture. London, Thousand Oaks, New 
Delhi: SAGE, pp. 187–206.

Spanning, T. Van (2015) ‘Geschiedenis van het breien in het 
handwerkonderwijs’, Kostuum, pp. 51–63.

Stappers, P. J. and Giaccardi, E. (2017) ‘Research through Design’, 
Encyclopedia of Human Computer Interaction. Available at: https://www.
interaction-design.org/literature/book/the-encyclopedia-of-human-computer-
interaction-2nd-ed/research-through-design.

Tarde, G. (1903) Laws of Imitation. 2nd edn. New York: Henry Holt.

Thomas, S. (2008) ‘From “Green Blur” to Ecofashion: Fashioning an Eco-
lexicon’, Fashion Theory - Journal of Dress Body and Culture, 12(4), pp. 
525–540. doi: 10.2752/175174108X346977.

Thorpe, A. (2012) Architecture and design versus consumerism. How design 
activism confronts growth. London, New York: Routledge.

Tojo, N. et al. (2012) Prevention of Textile Waste. Available at: http://dx.doi.
org/10.6027/TN2012-545.

Tokatli, N. (2008) ‘Global Sourcing: Insights from the Global Clothing Industry-
The Case of Zara, a Fast Fashion Retailer’, Journal of Economic Geography, 
8(1), pp. 21–38.

Unmade (2016) Unmade. Available at: https://unmade.com (Accessed: 8 
August 2016).

Wijnia, G. (2016) Mapping obsolete inventory in the Dutch apparel industry. 
Wageningen University. Available at: https://mvonederland.nl/sites/default/
files/media/Thesis - Mapping obsolete inventory in the Dutch clothing 
industry.pdf.

Wilson, E. (1999) ‘Commodified Craft, Creative Community: Women’s 
Vernacular	Dress	in	Nineteenth‐Century	Philadelphia’,	in	Burman,	B.	(ed.)	The 
Culture of Sewing. Gender, Consumption and Home Dressmaking. Oxford, 
New York: Berg, pp. 141–154.

Wilson, E. (2003) Adorned in Dreams: Fashion and Modernity. London, New 
York: I.B. Tauris.

Winakor, G. (1969) ‘The process of clothing consumption’, Journal of Home 
Economics, 61(8), pp. 629–634.

Woodward, S. (2002) ‘Making Fashion Material’, Journal of Material Culture, 
7(3), pp. 345–353.



154

Woodward, S. (2005) ‘Looking Good: Feeling Right - Aesthetics of the Self’, 
in Kuchler, S. and Miller, D. (eds) Clothing as Material Culture. Oxford, New 
York: Berg, pp. 21–40.

Woodward, S. (2007) Why women wear what they wear. Oxford, New York: 
Berg.

Woodward, S. (2016) ‘Object interviews, material imaginings and “unsettling” 
methods: interdisciplinary approaches to understanding materials 
and material culture’, Qualitative Research, 16(4), pp. 359–374. doi: 
10.1177/1468794115589647.

Woodward, S. and Fisher, T. (2014) ‘Introduction Fashioning through 
materials: Material culture, materiality and processes of materialization’, 
Critical Studies in Fashion and Beauty, 5(1), pp. 3–23. doi: 10.1386/csfb.5.1.3.

WRAP (2012a) Valuing our Clothes: the Evidence Base. Technical Report. 
Available at: http://www.wrap.org.uk/content/valuing-our-clothes.

WRAP (2012b) Valuing our clothes. The True Cost of how we Design, Use and 
Dispose of Clothing in the UK. Available at: http://www.wrap.org.uk/sites/
files/wrap/VoC FINAL online 2012 07 11.pdf.

WRAP (2017) Valuing Our Clothes: the Cost of UK Fashion. Available at: 
http://www.wrap.org.uk/sites/files/wrap/valuing-our-clothes-the-cost-of-uk-
fashion_WRAP.pdf.




