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latest hardware, whilst enabling manufacturers 
to retain the components that have been 
designed for efficient metal recovery. 
Potentially, ‘high-emotional value’ components 
(such as the outer casing) will be owned and 
valued by the customer so that the product itself 
is kept for a longer period of time. Within 
CLEVER we conceptualise the outer casing, or 
the part that the user interacts with directly, as 
the ‘skin’. The critical support components 
inside the device are the ‘skeleton’, and the 
high-tech electronics that deliver the function as 
‘organs’, as seen in Figure 1. In doing so, we 
propose a novel closed-loop system in which a 
single product can contain multiple components 
with varying lifetimes and value propositions.  
 
In order to convert this novel idea into a feasible 
solution, CLEVER is taking a user centred 
design approach (Rogers, Sharp, & Preece, 
2007). A ‘top down’ business origami workshop 
involving CLEVER investigators and 
researchers (Hanington & Martin, 2012) has 
been carried out to provide a designer-centric 
perspective. This will be combined with the 
outputs from a ‘bottom up’ co-design workshop 
with users to provide a citizen-centric 
perspective, as illustrated in Figure 2. From this 
a tangible PSS will be proposed that could 
potentially extend product life through the 
creation of emotional value, and that will 

differentiate ownership and service. Both the 
products and the service components of the 
proposed PSS will be prototyped and evaluated 
through focus group interviews (Bruseberg & 
McDonagh-Philp, 2002; Buchenau & Suri, 
2000) before finally being evaluated in a ‘real 
world’ context (such as in a ‘pop up’ store 
concept format), to determine whether such a 
system could feasibly extend product lifetime 
(Maguire, 2001; McClelland & Suri, 2005). To 
achieve this, CLEVER will work closely with 
stakeholders throughout the electronic device 
supply chain from materials manufacturers, 
through electronics manufacturers and 
retailers, to the end user: individuals who 
purchase, use and (currently) frequently 
discard their devices, or relegate these to 
hibernation, rather than committing them to the 
recycling loop. 
 
The first stage of the PSS design process, the 
internal top down workshop, has been 
completed and the output is presented below in 
Figure 3. To summarise, its key features are as 
follows. 
x The user purchases the service contract 

and associated phone from a distribution 
platform. Several platforms were discussed 
during the workshop, including, but not 
limited to: e-commerce and online 
shopping; traditional bricks-and-mortar 

Figure 2. The PSS design process. 
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retail and dedicated upgrade centres; local 
franchises (based within, for example, a 
local coffee shop); independent community 
upgrade shops; and vending machines. 
 

x When the user requires or desires an 
internal upgrade (which could be due to one 
factor, or a combination of reasons for 
obsolescence; absolute, functional, 
technological, societal etc. (Cooper, 2004; 
Packard, 1967; van Nes & Cramer, 2006)), 
the user returns the phone to the 
distribution platform and the phone is 
serviced (with internal hardware and 
software upgrades and exterior treatments 
as requested). The phone is returned to the 
user with the new internal components; the 
user retains the valued external skin of the 
phone. The reclaimed components from 
the individual platforms are consolidated for 
sorting. 
 

x After consolidation, organ and skeleton 
components and sub-assemblies are either 
recovered for reassembly and reuse, or 
sent for material recovery and metal 
refining. Mixed metal recycling streams can 
input into the metal refining process here, 
maximising the use of external resources to 
negate any process losses. 
 

x Raw materials from the materials recovery 
and metal refining processes are 
remanufactured into new organ and 
skeleton components. In the short term it is 
likely that manufacturing would occur in 
established world-wide manufacturing hubs 
for consumer electronic devices. 

 
x Recovered and new components and sub-

assemblies are assembled (as hardware 
upgrades, or as new phone assemblies 
with new skins) and circulated to the 
distribution platforms in order for the 
circular process to be repeated. 

 

 

 

Figure 3.  Output of the ‘top down’ workshop. 
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This model is simplified in that it assumes that 
recovered metals must be used in the same 
application, i.e. phones, but, in fact, recovery of 
valuable, but dispersed or dissolved metals is a 
developing business in itself and is likely to 
remain so as there are benefits to combining 
recovery feed streams. 
 
In order to encourage greater emotional 
attachment to the skin, new materials which 
'age gracefully' are being developed and 
consumer responses to these materials 
explored. To recover component parts (organs) 
quickly and efficiently for metals recovery, new 
skeleton materials amenable to degradation by 
enzymes, and thus release of ‘organs’, are 
being developed. These aspects of the 
CLEVER project, which support the PSS 
implementation, are discussed in the following 
section. 
 
Multi-lifetime components 
Emotionally durable design utilizes the strong 
relationships that can exist between people and 
their possessions to create longer lasting 
products, thus postponing product replacement 
(Chapman, 2010). ‘Heirloom materials’, which 
increase in emotional and aesthetic value with 
age, have been proposed conceptually by 
product designers, but have not yet been 
engineered, and limited work has been carried 
out on correlating consumer response to 
physical characteristics of materials (Karana & 
Hekkert, 2010). The desire to retain the external 
‘skin’ of an electronic device creates an 
incentive to return the product for upgrade, 
rather than purchasing a new device, allowing 
the manufacturer to recover the skeleton and 
organs, vital within the context of our PSS.  
 
In response to this challenge, CLEVER is 
developing and prototyping its own materials 
with heirloom characteristics, manifest with 
visual complexity and variability of surface 
texture, and appropriate response to wear and 
ageing. Design requirements for heirloom 
materials for consumer electronics are being 
developed through an investigative process of 
understanding the physical properties of natural 
materials, that, in certain contexts, increase in 
emotional value with age (e.g. wood or leather). 
These requirements are informed by the testing 
of materials towards an understanding of 
emotional responses elicited by such materials, 
combined with conventional material 
requirements, such as strength, stiffness, 
weight and cost. New materials based on these 

design requirements will be prototyped and 
assessed for creation and sustenance of 
emotional attachment.  
 
In addition to the development of new materials, 
it is recognised that the decoupling of the 
longevity of skins and internal components 
provides opportunities for the use of materials 
with appropriate lifetimes, which in turn helps 
facilitate end of life recycling and recovery of 
valuable elements contained in the organs. 
Chiodo and Jones’ work on active disassembly 
using smart materials (2012) aimed to rapidly 
separate the skin and skeleton, and here we 
complement this approach by developing new 
materials that ease the separation of skeleton 
and organs. 
 
The most important characteristic of these 
materials is that they will be stable and robust 
while in use, but can be triggered to decompose 
when the device is to be taken apart for 
recycling. Here we must differentiate between 
‘triggered disassembly’ referred to above, 
which uses shape memory materials to allow 
rapid separation of skin elements from 
skeleton/organ assemblies and ‘triggered 
decomposition’, which breaks down the 
skeleton releasing organs. This will facilitate the 
recovery of the valuable metal containing 
electronic organs, so that these can be 
efficiently recycled and retained in the closed 
loop of electronics manufacture. Towards this 
objective the CLEVER project team are 
developing biopolymer composite materials, 
based on cellulose in the first instance, for 
skeleton elements such as printed circuit 
boards and flexible printed circuits, which are 
robust in use, but amenable to intentional 
degradation at the end of life, either 
enzymatically, or by disintegration or 
dissolution in solvents such as ionic liquids. 
This degradation will release metallic 
components, providing opportunities for 
recycling. Metals for recovery will be prioritized 
by value, scarcity and ease of integration of the 
technology into recycling processes. Electronic 
components, metal solders and contacts will be 
recovered by physical screening or flotation 
separation from the enzyme broth, or by a 
combination of these techniques and electro-
winning from ionic liquid solution, post skeleton 
decomposition.  
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Feasibility and effectiveness 
In the development of any new product or 
service, it is vital to robustly demonstrate that 
the new system delivers real benefits across a 
broad set of indicators including environmental, 
social, cultural and economic impact and 
sustainability. Here, the CLEVER project 
employs an environmental life cycle approach 
and facets of Social Life Cycle Assessment 
(SLCA) to underpin on-going research and to 
ensure that the proposed PSS, and multi-
lifetime components contained within, are both 
feasible and effective. 
 
The life cycle approach, essentially a 
streamlined LCA, assesses the potential 
impacts most relevant to resource efficiency 
throughout a product’s life from raw material 
acquisition through production, use and 
disposal. CLEVER employs this approach here 
as a technique for assessing the environmental 
aspects and potential impacts associated with 
new designs, materials and processes for the 
skin, skeleton and organs of electronic goods. 
Of interest are products to which consumers 
are likely to develop an emotional attachment; 
the production of the functional components of 
devices and the practical recycling of these; 
materials processing and recycling; and the 
mining and production of metals used in 
component manufacture. Following a 
benchmarking of existing product and service 
components, an adaptable model of the new 
product-service system will be developed and 
the results iteratively fed back to inform the 
PSS, materials and recovery process design. 
Thus, the approach serves to inform all aspects 
of the CLEVER project, guiding the 
development of, and providing input to, the 
stage-gate approach that will be used to 
establish whether or not new materials, 
product-service systems and materials 
recovery processes are an improvement on 
current practice. 
 
In addition to understanding and evaluating the 
environmental aspect of the proposed PSS, the 
CLEVER project is also exploring the potential 
impacts of the proposed PSS upon society. Of 
late, a variety of methods and tools under the 
auspices of Social Life Cycle Assessment 
(SLCA) have been developed. While these 
tools are useful primarily on existing products 
and services, facets of SCLA are key to 
CLEVER, such as the observation that “the 
social (and socio-economic) impacts to be 
covered in an assessment and the way this 

should be done should be case and context 
specific” (UNEP, 2009, p. 32). In light of this – 
and due to the limits of applying SLCA to a 
theoretical PSS - CLEVER will explore the 
reactions of a range of key actors to the PSS 
through, for example, qualitative interviews with 
key stakeholders and focus group with potential 
users, to gauge responses to the new PSS.  
 
Conclusions 
A common criticism aimed squarely at PSS 
literature is that the bulk of it is hypothetical. 
That is to say, despite the steady rise in the 
sustainable product-service systems corpus, 
there is a distinct lack of tangible and physical 
case studies that go beyond theoretical 
explorations. As articulated within this paper, 
CLEVER seeks to, and is in the process of, 
going beyond these acknowledged limitations 
towards an implemented ‘real world’ solution. 
This project programme therefore is designed 
specifically to identify the tangible impacts of 
the PSS, including social impacts (behaviour 
change), environmental impacts (closing the 
recycling loop), manufacturing impacts (novel 
materials, which enable the aforementioned 
impacts), and economic impacts (the business 
case for the novel PSS and the retention of 
valuable metals in the manufacturing cycle). 
 
We propose that multi-lifetime components 
within a single product can increase product 
longevity and facilitate the recovery of valuable 
metals within a system model. Within this PSS, 
components with ‘low-emotional value’ but 
requiring regular upgrade (the ‘skeleton’ and 
the ‘organs’) are owned by manufacturers and 
leased to the customer, and ‘high-emotional 
value’ components (the ‘skin’) are owned by the 
customer. Thus, by differentiating between 
ownership and service we can create longer 
lasting products with components that have 
more appropriate lifetimes, commensurate with 
their function and value, thereby helping to 
move the UK away from the ‘throw away’ 
society it has become. A work in progress, the 
CLEVER project is currently in the process of 
developing the PSS that will encompass these 
proposed characteristics and attributes, whilst 
in parallel developing the materials and 
technologies that will support its realisation. 
Through a combination of workshops, 
laboratory testing and prototypes informed by 
public and industry stakeholder engagement, 
we will rapidly move beyond the theoretical, 
which underpinned with robust and stage-gated 
streamlined environmental life cycle 
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approaches, and social life cycle assessment, 
will enable the selection of the ‘best’ solution for 
overall life cycle, thereby ensuring that the PSS 
proposed is both feasible and has long term 
benefits. 
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The sustainable future of the Scottish textiles sector: challenges and 
opportunities of introducing a circular economy model 
Wilson L.  
Zero Waste Scotland, Stirling, Scotland 
 
 
Keywords sustainability; circular economy; textiles; closed loop technologies. 
 
Abstract The Scottish textiles industry is worth £956 million to the Scottish economy and is the seventh 
biggest contributor to it. Zero Waste Scotland (ZWS) is spearheading a series of initiatives in Scotland 
with other organisations, including universities that will encourage the introduction and, further uptake 
of, resource efficient and sustainable materials and processes into textile supply chains and the 
economy, to contribute to a sustainable circular economy model for the sector.  
 
In April 2014, the Scottish Government launched the Textiles Futures Forum which is providing a 
£450,000 Challenge Fund. The key aim is to develop research initiatives with industry and academia 
that push sustainability and resource efficiency to the fore. Consequently, as a result of that and an 
internal report submitted to ZWS in 2014, ZWS is now focussing on five key areas to achieve that key 
aim through circular economy models. 
 
It is implementing an action plan which will offer support to the textile industry to explore ‘closed loop’ 
manufacturing as well as funds for fashion designers to explore concepts such as zero waste pattern 
design, luxury apparel from alternative textiles such as recycled polyethylene terephthalate and natural 
fibres such as Scottish rare breed wool. A master class skills programme, delivered by leading UK and 
international experts, will bring together industry, academia, and higher education professionals to 
engage in learning about the circular economy. These initiatives will be evaluated to inform future work 
plans and learning.  
 
 
Introduction 
Zero Waste Scotland (ZWS) was initially a 
programme of the Waste Resource Action 
Programme UK (WRAP UK). On 1 July 2014, 
ZWS was launched formally as an independent 
Scottish not-for-profit company. 
 
ZWS’ textiles portfolio is a key sector within the 
Circular Economy Team portfolio, which also 
covers Oil and Gas Decommissioning and 
Circular Economy Business Models. The 
textiles sector is the seventh most important 
contributor to the Scottish economy, with an 
annual turnover of £956 million. Exports of its 
products are valued at £375 million. There are 
over 570 companies directly employing about 
9,000 people across Scotland, with 55% of 
these companies having fewer than 10 
employees. 
 
Global economic trends have influenced, 
positively, the export of luxury goods for the 

Scottish textiles sector. In October 2013, it 
reported growth levels 12 per cent above the 
2020 target. It has revised its targets to achieve 
between £1.2 and £1.5 billion in turnover 
growth by 2020. These revised figures 
recognise the significant gains to be made in 
international trade and a 50 per cent increase 
in exports is predicted by 2017 (Scottish 
Government, 2014). Sixty-four per cent of 
textile production in Scotland is for luxury export 
goods (Scottish Enterprise, 2014). Chanel, for 
example, announced in April 2014 that it would 
create 100 new jobs over the next three years 
at its plant in Hawick, having bought out a 
knitwear company in 2012 and established 
itself in the Scottish Borders (Knitting Industry, 
2014). 
 
This increased textiles and apparel productivity 
could contribute to global waste and 
environmental impacts but it can be reduced by 
designing and manufacturing goods that follow 
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circular economy guidelines, or by creating 
products with a low carbon impact. Scotland is 
already developing key products and 
customers in this market, such as the Harris 
Tweed Authority, which reported a 25% sales 
increase in 2013 (Harris Tweed Authority, 
2013). 
 
ZWS’s key aim, then, is to ensure this 
innovative and re-energised sector builds in 
circular economic approaches that not only 
minimise global impacts, and without economic 
detriment to individual businesses, but that 
sees the circular economy as a key tenet of any 
business model. The textiles industry must 
work more closely with academia and 
recognise mutual advantages. The goal is to 
make the textiles industry in Scotland more 
resource efficient, sustainable and competitive 
in a global market, while underpinned by mutual 
learning across industry and academia. 
 
In a broader context, this work is part of ZWS’ 
support of the Scottish Government’s Zero 
Waste Plan (Scottish Government, 2010) which 
has set ambitious targets to achieve 70% 
recycling and a maximum 5% to landfill by 2025 
for all Scotland’s waste. ‘Safeguarding 
Scotland’s Resources’, launched on 9 June 
2013, is the Scottish Government’s programme 
to reduce waste and create a more productive 
and circular economy (Scottish Government, 
2013) with one clear benefit: ‘There is a 
potential saving of £2.9 billion through 
straightforward resource efficiency that this 
programme will help tap.’ The Scottish 
Government has sealed its commitment by 
being the first government to join the Ellen 
MacArthur Foundation CE 100 (Scottish 
Government, 2013).  
 
The circular economy is, of course, more than 
just another name for ‘reuse’. As the Ellen 
MacArthur Foundation says: 
 

‘The circular economy is a generic term for 
an economy that is regenerative by design. 
Materials flows are of two types, biological 
materials, designed to re-enter the 
biosphere, and technical materials, 
designed to circulate with minimal loss of 
quality, in turn entraining the shift towards 
an economy ultimately powered by 
renewable energy.’ (Ellen MacArthur 
Foundation, 2012)  

 

To help shape its work plan for textiles, ZWS 
commissioned research which was completed 
and published internally in September 2014. It 
concluded that the Scottish textile industry is 
innovative in key sectors, particularly 1) 
technical textiles and 2) computer-aided 
design. However, in both cases, the 
overarching objective is either to increase 
business competitiveness or improve resource 
efficiency, rather than closed loop sustainability 
and corporate social responsibility. 
 
Report findings 
The report recommended that the Scottish 
textile industry should focus on strengthening 
what it already does well and bolster its 
sustainability activities by linking to 
provenance, traceability, durability and quality. 
Inspiration should come from the luxury goods 
sector and also, in a more modest way, from 
Scandinavian brands such as Filippa K, where 
longevity is an explicit brand strategy. 
  
In April 2014, the Scottish Government 
launched the Textiles Futures Forum (TFF) 
which is providing a £450,000 Challenge Fund. 
With funding from the Scottish Funding Council, 
the aim is to develop research initiatives with 
industry and academia that push sustainability 
and resource efficiency to the fore. 
 
The report submitted to ZWS, its own analysis 
of its work to 2014, and the TFF initiative, 
identified the challenges and opportunities that 
can make the Scottish textile industry more 
materially circular. Consequently, ZWS is now 
focussing on five key areas: 
 

1. Industry and academia – skills training  
2. Fibre-processing facility 
3. Textiles and apparel 
4. New business model research  
5. Funding to experiment with closed loop 

technologies and systems. 
 
This paper outlines ZWS’ work plan for the first 
three key areas. 
 
Industry and academia – skills training  
The report identified the need for skills 
development for the textile sector that would 
see a greater integration between industry and 
academia to achieve greater circularity. 
 
To reach this goal, ZWS will deliver master 
classes between April-December 2015. 
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Participants will learn about resource efficiency 
and skills for a circular economy, such as 
design for disassembly and fibre processing, 
zero waste pattern design and new dyeing and 
printing technologies. 
 
The majority of the 16 places for each course 
will be allocated to industry, with a quarter 
allocated to academia and educationists who 
are developing curricula. Attendance is by 
invitation and application and candidates must 
evidence how they will cascade the learning 
within their business and to colleagues. 
 
Each facilitator will travel to Scotland from other 
parts of the UK or Europe (where possible, 
webinars will be used). To maximise facilitators’ 
visits and learning, a student lecture series will 
accommodate up to 200 students at each 
lecture.  
 
Skills Development Scotland has confirmed 
that it is complementary to the Scottish Textiles 
Skills Action Plan that has been funded recently 
by the Scottish Funding Council while the 
Textile Institute has expressed an interest in 
accrediting the master classes. 
 
The impact of the participants’ learning 
experience will be evaluated by an independent 
consultant documenting how they have 
cascaded their learning or implemented new 
skills in their business processes. 
 
Fibre-processing facility 
Scotland does not have a fibre or bulk waste 
textile processing plant. In 2012, a ZWS report 
outlined the economic case for a mattress 
recycling facility. ZWS supports a fibre-
processing facility in Scotland that would 
process the numerous lower-grade bulk textiles 
which currently go to landfill, including carpets, 
mattresses and post-industrial waste. It would 
also boost investment and jobs, adding value to 
materials which are currently worth little. For 
example, if 60% of mattresses can be recycled 
(7,200 tonnes equates to 335,000 units), the 
number of direct jobs created is estimated at 80, 
based on the ZWS business case of eight jobs 
per 34,200 units. 
 
Such a facility would also enable Scotland to 
process products from across the UK and 
achieve a market share of this aspect of the 
textiles economy. Cotton and polyester 
constitute, respectively, half and one quarter of 

the UK clothing fibre mix and so are key 
priorities for fibre processing. Mixed fibres such 
as wool and nylon are characteristic of carpet 
construction and mixed fibre extrusion is still a 
developing area. In the case of carpets, Anglo 
Carpets in England employs 35 people to 
process 1,200 tonnes. Carpet Cycle employs 
50 people for 5,500 tonnes. Mid-point is one 
person per 75 tonnes processed. If Scotland 
could achieve some of that market share and 
avoid its current transport costs that would 
support broader circular economy aims for the 
textile industry. 
 
ZWS’ specific priorities for the reprocessing of 
cotton and polyester are based on 
recommendations in the WRAP report, UK 
Textile Product Flow and Market Development 
Opportunities. These are to investigate the 
potential for Scotland to reprocess cotton and 
polyester as fibre, or feedstock, at cost parity to 
virgin material. ZWS recognises that scale 
could limit implementation of a reprocessing 
infrastructure therefore this work plan will be 
subject to constant review.  
 
The immediate ZWS priorities for the fibre-
processing facility are: 
 
x To identify candidate technologies for fibre 

processing; and the financial support 
required to enable proof of design, trialling 
and scale-up. 

x To create a route map of the actions 
needed to deliver a commercially-viable 
service. 

 
Textiles and apparel 

“Eighty percent of a product’s 
environmental and economic costs (are) 
committed by the final design stage before 
production begins” (Graedel et al, 1995, p. 
257).  

 
To address this, ZWS launched the first Circular 
Economy Textiles and Apparel Grant Fund in 
December 2014. It is open to textile and apparel 
designers who want to apply more circular 
economic and resource-efficient design 
practice to new products and textile 
construction, such as zero waste garment 
design, design for disassembly, sourcing and 
designing with alternative fibres such as 
recycled P.E.T. and fibre dying and processes. 
 
The fund criteria suggest applicants should: 
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x Design new textile or apparel products that 

could be manufactured in Scotland on a 
commercial scale or have a significant 
impact on the current design of a product 
design process 

x Redesign a current product from their 
business model but apply circular econ-my 
and/or resource efficient principles 

x Research and develop new textile and/or 
apparel collections that aim to apply 
circular economy principles or resource 
efficiency. 

 
Seventy-two applications were downloaded 
and 12 applications received. Five grants were 
awarded, at £7000 per recipient. This included 
a cash grant, mentor fees and a travel 
allowance to visit mentors. Each recipient 
proposed to push the technical boundaries of 
their product by working towards zero waste or 
design for disassembly, or with new materials 
such as Returnity©, 100% recycled polyester. 
Within the companies awarded funding, there is 
a heavy emphasis on natural fibres, exploring 
the reinvigoration of Scottish sheep breeds. 
 
Each recipient company will have an expert 
mentor at the early R&D stages, including 
circular economy textile experts from the 
University of the Arts London and Leeds 
University, as well as international experts 
Refinity©. ZWS’ ambition is to identify products 
that demonstrate where the niche is for 
Scotland in the circular economy, closed loop 
design and production. Each company is a 
relatively new business. Some owners have a 
degree of experience of taking products to 
market; two of the companies have experience 
in wider product design and environmental 
skills.  
 
The fund received wide media coverage in both 
textiles and resource industry press across the 
UK. Scotland has a small but growing fashion 
social media community with a large following 
and that ensured that community was 
encouraged to submit applications. 
 
ZWS received no applications from technical 
textile SMEs such as the growing outdoor 
apparel industry, for example, companies such 
as Keela and Endura performance cycle wear, 
which would have been welcome. 
 

More broadly, demand for hand-crafted 
products that draw on Scotland’s textile 
heritage and once declining Scottish skills such 
as hand knitting, have been invigorated by 
knitwear design companies such as Eribé 
knitwear in Galashiels in the Borders. It has 200 
registered hand knitters who can earn between 
£100-£400 per month producing contemporary 
Scottish knitwear for export, mainly to China 
and Japan. Other Scottish hand knit 
companies, such as Di Gilpin, in Largoward, 
Fife, have been involved in product design for 
Nike, supporting the development of Nike 
Flyknit® running shoes (The Scotsman, 2015), 
demonstrating the trend for global brand to 
reference craft heritage as part of their product 
development strategy. 
 
Through support from Scottish Enterprise, 
companies such as Eribé have doubled their 
turnover in five years, mainly through exporting 
(Scottish Government, 2014,). Their challenge 
is to source sustainable Scottish raw materials 
such as wool from Scotland (other than from 
Shetland) and a growing number of small sheep 
crofts. The textile sector must be aware, 
however, that a revival in craft heritage must 
pay heed to existing industry frameworks. For 
example, since 1952, a sheep farmer with more 
than four sheep is required, legally, to sell wool 
only through the British Wool Marketing Board 
(BWMB). The penalty, if enforced, is still a six-
month jail term. In 1995, this legislation was 
relaxed to allow farmers to sell wool only for 
direct export. 
 
International relations – Scandinavia 
The report submitted to ZWS for internal use 
found evidence of global trends, and examples 
of current closed loop practice and circular 
economy textile models in other countries, 
including the UK, that could be applicable to 
Scotland.  
 
The report’s researchers suggested finding 
case studies in Europe that might provide 
inspiration and examples for Scottish textile 
businesses to follow. Scandinavia was the 
focus and a number of circular economy 
examples in textiles were identified. 
 
The Research Council of Norway (NICE) 
funded a three-year project (2010-13) valued at 
€500,000, with a view to identifying and 
promoting the benefits of textiles made of 
Norwegian wool to local consumers. When the 
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project ended, NICE wanted to continue its 
research and use the heritage and technology 
it had discovered to develop further consumer 
demand for Norwegian wool and create a label 
of provenance, similar to Harris Tweed, called 
the Nordic Swan eco label. As part of this 
research, they chose to visit Shetland where 
fleece is gathered from over 700 crofters to 
produce Shetland wool. 
 
Norway also developed a product which was 
given an international standard approved 
Cradle to Cradle (Research Council of Norway, 
2013). The Dutch airline, KLM, wanted to create 
Cradle to Cradle carpeting working with Desso. 
Norwegian wool was tested for chemicals, etc 
and was approved. On behalf of ZWS, the 
report’s researchers brokered an introduction to 
the National Institute for Consumer Research 
(SIFO).This resulted in the potential to develop 
research collaborations around wool and revise 
the heritage of Scottish and Norwegian 
knitwear. In this way, each country can work 
towards a model of provenance, traceability, 
durability and quality, as per the four key values 
mentioned earlier that the ZWS-commissioned 
report recommends.  
 
Conclusions 
Measuring the impact of a circular economy 
approach is a task for the long term and ZWS 
knows, from industry examples such as 
TENCEL® by Lenzing (Lenzing Group, 2014), 
that it can take up to 30 years to develop a 
product that revolutionises industry.  
 
‘The production of TENCEL® is revolutionary. 
The production process is based on a solvent 
spinning process and represents the greatest 
accomplishment in cellulosic fibre technology. 
The unique closed loop production process 
makes TENCEL® the fibre of the future: eco-
friendly and economical.’ (Lenzing Group, 
2014) 
 
This paper has outlined ZWS’s strategy, the 
reports and initiatives that are behind it, and our 
work plans for the Scottish textiles industry. The 
key focus is supporting resource-efficient, 
circular economy models in the sector. ZWS is 
supporting a sustainable textiles industry that 
will generate long-term growth as part of a 
circular economy and one that is aligned with 
the Scottish Government’s overarching zero 
waste targets for 2025. 
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Vernacular as the dialect of the uncommon 
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Liverpool School of Art and Design, Liverpool John Moores University, Liverpool, UK 
 
 
Keywords: vernacular; product durability; concept; indigenous; design thinking. 
 
Abstract: The term vernacular occupies the ‘space between’  - balancing anonymous design and 
authored products, and raises many interesting questions concerning user–object relations and product 
life. On the one hand it can question the position of regionalism in product design and the cultural 
attachment of objects to localities; on the other, applies to a wider discourse of sustainability, material 
efficiencies and durability.  
 
This paper will focus on vernacular design and how location-specificity in object culture, can challenge 
issues of throwaway consumer culture. The vernacular object reveals that identity is of primary 
significance due to the utilization of localized materials and forms. This is often the result of evolution 
rather than planning, and the resultant product expression is regional and site-specific. Vernacular 
object-traits are unmistakable and as such are markers of defined spaces. The immediacy of materials 
and an emergent object style could be supposed to conjure the environment more than any other. The 
fundamental issues of the enviro-product relationship, material efficiency and user-centricities, are 
central to understanding aspects of product longevity. They are a portrayal of indigenous character, but 
also the indigenous experience. Are vernacular products examples of socially conscious design 
because they express the environment of derivation? Could they be a model for product durability and 
sustainability? 
 
The paper argues that place-defining objects are an ‘under history’, and as such, have been neglected 
in a current discussion of product lifespan. It considers the key issues of the concept of the vernacular 
and argues that it is worthy of wider inquiry in the context of the design-thinking discourse post 2005, 
to explore its potential value as a contemporary model for product durability. 
 
 
Introduction 
This discussion focuses on a discourse about 
the vernacular and its application to 
contemporary issues of sustainability and 
product lifespan. It concerns debates about the 
vernacular as a concept, but specifically 
vernacular as a manifestation in the design of 
objects. There is a legacy of scholarship 
concerning the vernacular that is stronger in 
some disciplines than others, for example 
literature and architecture. In design history it is 
a neglected field of study and according to 
Glassie (1999, p. 8) the study of the vernacular 
requires “transdisciplinary attention” which, in 
the study of products, is between “history and 
anthropology”. He suggests the historian is a 
“cultural geographer” (199, p. 27)  as the study 
of the vernacular is about distinct 
characteristics of similar social patterns. So the 
vernacular object could be considered to 
occupy the ‘space between’, both as a field of 

study and as a type of product not necessarily 
driven by professional engagement and 
commerce. As an ‘outsider’ or ‘under history’ it 
may be useful to examine the theoretical issues 
concerning the vernacular object more 
thoroughly, with the intention to re-position it in 
a contemporary debate of product design, the 
environment and durability. 
 
Defining the vernacular 
Vernacular is a form that evidences the 
influence of the environment and the place of 
origin.  In this sense it is not just an object but 
also ‘an effect’. (Jameson, 1992) Kouwenhoven 
(1962, p.259) comments “no detailed record is 
kept until long after the patterns have 
crystallized and have become habitual”.  
Therefore a change in conditions enables new 
vernacular form to emerge, but they also 
require repetitiveness for the traits to be 
acknowledged as commonplace. He explains 
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that it is difficult to trace the emergence of 
vernacular form because they are not recorded, 
and only when they are distinct, do they tend to 
reach a wider public attention or conscience. 
He uses the example of the 19th century 
European emigrant’s axe which they brought 
with them to the USA. It was only when these 
tools were beyond repair that new ones were 
forged, subsequently some of these rural 
implements were ‘improved upon’. Written 
documents stated that there were ‘American’ 
features applied to objects such as the hoe and 
the axe, which were not evident in their 
European counterparts. In essence, the original 
tools became distinct to and of  their new 
environment as a result of necessity and 
geographical circumstances. This example is 
typical of how vernacular characteristics are 
established.  
 
It implies that the vernacular emerges as a 
result of a process, which is interesting, as 
vernacular form is often labelled as ‘traditional’.  
The term ‘tradition’ suggests a prescribed set of 
characteristics, yet vernacular form is an 
evolving form, which at some point becomes 
settled, or stable. So, to reach public 
recognition, repetitive vernacular 
characteristics within a small geographical 
area, create a recognizable set of 
characteristics specific to the locale. As a 
consequence, it is at this point in its process of 
evolution that the vernacular is recognized as 
traditional. This process implies a threshold, or  
a point at which the vernacular is created; it 
oscillates between an isolated, localized form 
and recognizable prevalence, that is expressive 
of the region.  
 
Architectural history includes a broad discourse 
on the vernacular, and Brunskill (1971, p. 23) 
determines where vernacular begins by dividing 
architecture by type and developing a theory of 
the “vernacular zone”. He divides domestic 
building by type, “The Great House, the large 
house, the small house and the cottage” (1971, 
p. 22). He considers the small house as the 
most prevalent form, and therefore where 
’vernacular’ begins:  
 
“For the human backbone of the nation there 
were the small houses. The ordinary yeoman, 
the tenant farmer, the miller, the smith, the 
minor official, the unfavoured parson, the 
shopkeeper, the schoolteacher, were people of 
significance in the village, but of little standing 
in national or provincial society. They lived in 

small houses, and their dwellings make up the 
main body of material, which is recognized as 
domestic vernacular architecture.” (Brunskill, 
1971, p. 22) 
 
In Brunskill’s definition, vernacular is a term 
given to the ‘zone’ of the ubiquitous, and in the 
realm of the ‘ordinary’.  
 
Immediacy of materials, identity and 
place  
If ordinary embraces the everyday, then 
materials prevalent to an area must be part of 
the vernacular process.  Brunskill (1971, p. 26) 
comments that local materials (not imported) 
create vernacular form, so the immediacy of 
materials contributes to a distinct form. Risatti  
(2007, p. 60) emphasizes that material is what 
contributes to the tangible physicality of the 
object and therefore, “the point of origin being 
the point of inspiration.”  According to Lupton 
and Miller (2009, p. 23), it is the “truth to 
materials”, which is fundamental to establishing 
the vernacular which requires a  “transparency 
about where goods come from and how they 
are made”. That is, place and local materials 
are integral and their combination conjures the 
local environment more than any other. 
Koewenhoven (1962, p. 259) defines the 
vernacular as creating, “indigenous beauty out 
of crude materials”. He suggests that a plain, 
uncluttered form is what segregates the 
vernacular from “cultivated forms” which he 
describes as an expression of “unreasonable 
fussiness.” Kowenhoven calls the vernacular 
“unpretentious” and which suggests that it is not 
swayed by national stylistic influences. 
Therefore a recognizable vernacular form has 
to be significantly variant to the dominant 
aesthetic and demonstrate its distinction 
through material and form. This hypothesis is 
supported by Brunskill  (1971, p. 26) who 
comments that the vernacular has to:  
 

 “have been guided by a series of 
conventions built up in his locality, paying 
little attention to what may be fashionable 
on an international scale.”  

 
Therefore the vernacular object is the result of 
a design process WITH constraints. The impact 
of the constraints – the place, people and 
materials – are key contributors in the creation 
of indigenous form.  
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The inequity or distinct character of an 
indigenous object to those more dominant 
(national) is the result of local production. The 
proximity of the vernacular form to its environs 
in its use of materials, its production and its 
style, are therefore considered to be 
expressions of place.   
 
Therefore the vernacular reveals identity as a 
primary significance. Vernacular forms prove 
the “significance of quite localized geographical 
factors” according to Brunskill (1971, p. 18). So 
we can position vernacular expression in a 
context of the cultural attachment of objects to 
localities. Koewenhowen (1962) comments that 
the vernacular offers “a direct, uninhibited 
response” to the environment and the evolving 
forms “firmly rooted in the contemporary 
experience”. So the vernacular both emerges 
and responds from and to, its environment. 
The key concerns are available materials, and 
a continuation of existing forms as a pattern or 
model within a culture of the everyday. The 
repetitive nature of these fundamental 
characteristics removes it from dominant 
design aesthetics, creating its ‘outsider’ 
credentials.  So the enviro-product relationship 
is central to understanding the vernacular, it is 
the result of  “social formation”. (Risatti, 2007, 
p.61) This phrase is useful because it relates 
the process of making to the place of origin, as 
part of an embedded or immersive practice. 
The vernacular provides us with a site-specific, 
place-defining object; the paradox is that it is 
both ordinary and distinct. According to Clifford 
and King (2006), “the unusual, the special 
…may be important factors in giving a place a 
sense of itself.“ 
 
Literature suggests that sense of place is bound 
more rigidly to a rural context not urban, as rural 
communities establish a different way of being 
(Thomas et al., 2011). Brunskill (1971,  p. 15) 
suggests that the vernacular is prevalent in 
rural culture because it  “remained intact, ….. 
traditions accumulated over several centuries”. 
He also suggests that the vernacular is no 
longer evolving because we are generationally 
disassociated from agrarian life.  If this is 
accurate, then it provides a reason why the 
vernacular has been neglected in a 
contemporary debate – we see the vernacular 
as a style of the rural past (tradition), and not 
having contemporary currency to contemporary 
urban society.  
 
 

The vernacular as an interventionist 
model 
If the vernacular is an example of social 
formation and demonstrates the  
 

“conceptualization of the relationship 
between necessity; purpose; function; form; 
material and technique” (Risatti 2007, p. 
63), 

 
is it applicable to contemporary culture?  In an 
era of design-thinking we can explore if the 
vernacular model is applicable to a wider 
discourse of environmental concerns and 
product durability.  
 
In 2005, Thakara stated we are in a period of 
“design mindfulness”, (p. 226) suggesting that 
we are in an era of rethinking design practice. 
Brunskill  (1971, p. 26) comments that the 
vernacular has to  “have been guided by a 
series of conventions built up in his locality, 
paying little attention to what may be 
fashionable on an international scale” beyond 
its commercial boundaries. The consequence 
of which is that the ‘concerned’ designer can 
reconfigure the design paradigm to address 
social rather than economic issues. 
Contemporary discourse in design uses the 
phrase transformation design, which describes 
a process that  “asks designers to shape 
behaviour – of people, of systems, of 
organizations – as well as form” (Chick & 
Micklethwaite, 2011, p. 37). The authors 
explain that it involves participatory  “principles 
and methods” (2011, p. 37) and that a 
sustainable solution would create a “shared 
story” (2011, p. 97). These key concepts are 
easily appropriated to the vernacular model as 
it exemplifies the integration of people, 
environment and materials; thus shaping 
behaviour and shaped BY behaviour.  In this 
sense it is an example of participatory design 
as defined by Chick and Micklethwaite (2011). 
The vernacular model embodies three of the 
key elements that the authors (2011, p. 106) 
recommend,  “design modification and design 
pragmatism” and using “existing design 
processes … as starting `point”.   The 
vernacular model can be mapped onto this 
discourse and in doing so  is a form of 
intervention or activism as: 
 

 “design activism is design that explicitly 
supports a particular cause, which is 
outside the core concerns of mainstream, 
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commercially driven professional design 
practice” (Chick and Micklethwaite, 2011, p. 
59). 

 
This relates to the ‘outsider’ ideology of the 
vernacular whose core concerns (discussed 
earlier) are the ordinary, significant only to 
everyday, and part of the non-professional 
design process.  According to Chick and 
Micklethwaite (2011, p. 62), design activism 
seeks to be “inclusive” and is “seeking out 
alternative visions for society”  for sustainable 
design futures. They advocate an interlocking 
system where economy, society and 
environment are integral, leading to a state of 
‘equitable, bearable and viable’ product design. 
Thus creating an extended lifespan, which, they 
argue, is part of sustainable future.  Walker 
(2006, p. 17) suggests that the phrase 
sustainability should be used to articulate 
shared principles and values to reinforce the 
notion of a ‘shared story’. The notion of the 
collective rather than the individual underlies 
these ideas and numerous authors (such as 
Chick and Micklethwaite, Walker, Fry) are 
advocating similar ideologies for our design 
future. According to Chick and Micklethwaite 
(2011, p. 97) it relies on a set of values, which 
have been “increasingly forgotten in the rapid 
growth of industrialized modern society”. This 
resonates with Brunskill’s thesis of the early 
1970s, which suggests that the reason the 
vernacular was extinct was due to the 
generational dislocation from agrarianism.  The 
design-thinking debates around sustainability 
(post 2005) focus on a shift in attitude of which 
the concerned designer is key. Fry (2011, p. 
252) advocates “radical change” and foretells a 
future in which 
 

“status related conspicuous consumption, 
commodity desires and aspirational 
consumerism are all ill-fated and will die”. 

 
His ‘living otherwise’ manifesto includes: 
 

“a new kind of active life that is highly social 
and very much orientated toward cultural 
production and a material culture that is 
smaller but enriched” (2011, p. 252). 

 
It is within this paradigm that the vernacular has 
a role to play; ‘smaller’ in terms of scale, 
‘enriched’ in terms how the vernacular embeds 
itself in cultural significance because it emerges 
from, rather than, is imposed upon. The 
vernacular concept is useful because it can 

intervene in the design process at inception. 
Lewis and Gertsakis (2001) discuss the need to 
have a DfE approach (design for environment): 
 

“the fundamental objective is to design 
products with the environment in mind and 
to assume some responsibility for the 
products environmental consequences as 
they relate to                                         specific 
decisions and actions during the design 
process” (2001, p. 16). 

 
They mention, “products are often thrown away 
because they have lost their social and cultural 
attractiveness”, and suggest the key is a 
change in consumer attitude from one that 
values “ownership” to one which values 
“utilization” (2001, p. 189). They recommend 
that design should develop new “solution 
strategies” (2001, p. 191) which are user-
centred. On reflection, the vernacular model is 
pertinent because it counteracts the social 
/cultural trend associated with a throwaway 
culture. It is socially conscious design emerging 
from a site-specific need, simultaneously 
expressing the environment of derivation. In 
contemporary discourse, Slow Design thinking 
embraces an approach that facilitates the 
vernacular model: 
 

 “Slow design reveals spaces and 
experiences in everyday life; considers the 
real and potential “expressions” of artifacts 
and environments; rely on sharing, co-
operation so that designs may continue to 
evolve into the future; encourages people to 
become active participants in the design 
process; recognizes that richer experiences 
can emerge from artifacts and 
environments over time.” (Strauss & Fuad-
Luke, 2008) 

 
Attention to detail is inherent in slow design 
principles as it emphasizes that awareness of 
ordinary traits (particular to place), requires 
patience. As Clifford and King (2006) comment, 
“differentiating the ordinary demands close 
observation.” The key issues in the quotation 
are ‘everyday’, ‘emerge’ and, evolve’, and these 
are the exact terms used earlier in this 
discussion in defining the vernacular. Therefore 
we could resurrect the concept of the 
vernacular from “an extinct form (one which 
was a fixed entity at one time) but is no longer 
in used for contemporary form” (Heath, 2009, p. 
19), to an active agent in contemporary 
transformatory design practice.  
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Conclusions 
Vernacular is an environmentally sensitive 
concept as it arises from socio-eco 
characteristics on a small scale. Vernacular is 
not about re- creating, mimicking or replicating 
existing product forms; the concept offers an 
exploratory investigation of materials, 
expertise, form and socio/cultural economic 
conditions within a designated locale. Therefore 
facilitating NEW forms. The historical legacy of 
vernacular has been predominantly rural but it 
could be applied to an urban context. This 
requires a shift in thinking in order to create an 
intertwined design process ensuring user–
object relations and sustained product life.  
Crucially, the vernacular object portrays 
indigenous character, but also enables 
indigenous experience; and as such creates a 
sense of attachment. This is one method of 
ensuring product durability as throwaway is 
disenfranchised. 
 
To conclude, the vernacular is a dialect, a form 
of localized narrative. It is socially constructed 
through distinction of form but is not fixed; more 
importantly, it is a concept with flexible 
outcomes. The emergent form takes time to 
form but once stable, is visually expressive of 
place thus providing a model of continuity and 
community. It allows new forms to arise (albeit 
slowly) but at the same time, is localized and 
place-bound. In essence, vernacular is a 
response; creating commonalities that are 
uncommon. Fry (2011, p.45) comments we 
have ‘commonality in difference” and this is 
exactly the role of vernacular. It celebrates 
difference simultaneously with identity and 
sense of place, and therefore offers a sustained 
relevancy. Its transforming properties could be 
resurrected and re-purposed to create product 
durability. Crucially the concept of the 
vernacular converts ‘matters of fact to matters 
of concern’ (Latour in Brown, 2004, p.225) 
which is the underlying issue of many of the 
contemporary discourses on product 
sustainability’s and design practice.  
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Abstract: For sustainable treatment of e-waste in Vietnam, the lifetimes and possession ratios of 
various electronic devices (colour television, refrigerator, washing machine, air conditioner and personal 
computer) have been investigated through interview investigation. It was found that almost all of the 
electronic devices were made in Japan or Korea in 2007. Especially, the ratio of Korea was relatively 
high in the case of TV, while Japan was high in cases of washing machine and refrigerator. The number 
of possessions per household is increased with the increase in household income for all devices 
investigated. The average lifetimes assuming Weibull distribution were estimated 7.3, 6.2 7.2 and 10 
years for TV, refrigerator, washing machine and air conditioner, respectively, which are relatively 
smaller than the estimation in Japan. It is found, however, that since the second hand market is active 
in Vietnam, total lifetime is estimated to be about 1.8-2.5 as long as those in Japan when considering 
repeated use of the devices. 
 
 
Introduction 
In the last few years in Vietnam, a trend for 
prices to go down was drastic and therefore 
many electronic devices become more 
affordable for even the low-income people in 
rural areas.  This trend brings about a shortage 
in their lifetime, leading to an increase in the 
number of end-of-life products. Since any 
special treatments such as appropriate 
recycling are hardly made in Vietnam at this 
moment, problems such as public health and 
resource security are about to become 
probable in near future. Thus, it is of great 
importance to figure out the lifetime of various 
appliances, but less attention  has been paid so 
far. Thus, the purpose of this study is to 
estimate the lifetimes of various electronic 
devices in Vietnam. 
 
Method 
Television, phone, personal computer, 
refrigerator, washing machine, and air 
conditioner, etc. were selected as target 
products. For the estimation of lifetime, 
questionnaire investigations were carried out 
mainly in Hanoi city in 2007 and 2012. As for 
the former, the survey was done at two 
Universities: Hanoi Industrial University and 

Hanoi National University. The questionnaires 
were distributed to 1,904 students. Students 
took questionnaires back to their family during 
the Tet holiday (traditional Vietnamese new-
year holiday) and completed it before returning. 
Some inappropriate answers were excluded 
from analyses. The other survey, using the 
same answer sheet was also conducted to 184 
households in Hanoi area. The households 
were selected first from high-educated relatives 
and friends with the complete explanation, and 
then those interviewees continued to ensure 
that their reliable relatives and friends fill in the 
questionnaires and so on. 
 
Results and discussion 
Figure 1 shows distribution of manufacturer for 
television, washing machine, refrigerator and 
air conditioner in Vietnam in 2007(Nguyen, 
Yamasue, Okumura, & Ishihara, 2009). 
 
It is found that almost all of home appliances 
were made in Japan or Korea in 2007. 
Especially, the ratio of Korea was relatively high 
in case of TV, while Japan was high in cases of 
washing machine and refrigerator. 
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Figure 1. Distribution of manufacturer for 
television, washing machine, refrigerator and air 
conditioner in Vietnam in 2007. 

Figure 2 shows the estimated possession ratio 
for color TV, refrigerator, washing machine, 
computer and air conditioner in Vietnam in 2007. 
It was found that the possession ratio is 
increases with an increase in household 
income. But it is still less than 80 % for air 
conditioner even for the highest income group. 
 

 
 
Figure 2. Possession ratio for color TV, 
refrigerator, washing machine, computer and air 
conditioner in Vietnam in 2007. 
 
The estimated lifetime based on Weibull 
distribution for the four home appliances is 
shown in Figure 3.  
 

 
 
Figure 3. The estimated lifetime of four 
appliances. 
 
The lifetimes are shorter than those seen in 
Japan. It is also found that there are differences 
not only in lifetime but also in possession ratio 
between the urban area of Hanoi and Ho Chi 
Minh cities.  
It is found that Vietnamese people tend to sell 
end-of-life products or to keep them in their 
house rather than to bring them to a collecting 
agent. This would be due to: (1) their nationality, 
(2) benefit from end-of-life products, (3) 
lowness of normative consciousness, (4) lack of 
the proper legislation system that can force the 
stakeholders to obey the law, and (5) the living 
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standard is still not high enough to eliminate 
uncontrolled markets. This has been the 
situation since at least 2006.  
 
In order to consider repeated use, a Markov 
chain model using transition probability matrix 
has been applied (Nguyen, Yamasue, Okumura, 
& Ishihara, 2008). As the results show, it was 
found that TV, refrigerator, washing machine 
and air conditioner are used for 19.7, 18, 18.3 
and 27.1 years for their entire life cycle, 
respectively. This indicates that although their 
used lifetime  from brand new is shorter than 
those in Japan, active second-hand market 
contributes to increase in their entire life time 
1.8-2.5 as long as those in Japan.  
 
Conclusions 
The lifetimes and possession ratios of various 
electronic devices (colour television, 
refrigerator, washing machine, air conditioner 
and personal computer) were investigated. The 
number of possession per household is 
increased with increase in household income 
for all devices investigated. The average 
lifetimes assuming Weibull distribution were 
estimated 7.3, 6.2 7.2 and 10 years for TV, 
refrigerator, washing machine and air 
conditioner, respectively, which are relatively 
smaller than the estimation in Japan. It was 
found, however, that since the second hand 
market is active in Vietnam, total lifetime is 
estimated to be about 1.8-2.5 as long as those 
in Japan, when considering repeated use of the 
devices. 
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Abstract: The fast-fashion phenomenon uses a production model that relies on a quick replenishment 
cycle of low quality garments at cheap price points (Levy & Weitz, 2008; Caro & Martinez-de-Albeniz, 
2012). Therefore every month and in some cases every week, new stock is delivered into the store 
(Palomo-Lovinski & Hahn, 2014) meaning the opportunity for customers to purchase new garments is 
increased. In addition, the business system of fast-fashion actively encourages the over consumption 
of garments (Rissanen, 2013). This over consumption has an environmental impact, mainly due to the 
way in which garments are produced as it consumes a huge amount of the earth’s natural resources 
(WRAP, 2012) and they are not being renewed (Grose & Fletcher, 2012), nor are they being returned 
back into the system (McDonough & Braungart, 2002). Furthermore, many fast-fashion retailers are 
selling garments that are used fewer than ten times (McAfee, Dessian, & Sjoeman, 2004) in some cases 
even shorter lifetimes were recorded, with many items being worn only a few times before being 
discarded (Birtwistle & Moore, 2006). Conversely, fast-fashion garments are not made any differently 
than any other garment. Therefore, a study was conducted which observed and interviewed fourteen 
Generation-Y fast fashion customers whilst they assessed the quality and predicted the life spans of 
twenty-one fast fashion summer dresses. The results of the study will help examine how this group 
relates the quality of a garment to its length of life. 
 
 
Introduction 
This paper will consider the relationship of 
quality and durability of fast-fashion garments 
from the perspective of the Generation-Y, fast-
fashion female consumer. Therefore this will 
begin with an overview of the fast-fashion 
industry, which will lead into outlining its 
environmental impact. The consumer will then 
be considered in relation to what motivates 
them to select and consume fashion garments. 
Finally, quality and durability will be looked at 
with regards to the customer and the industry. 
It is within these sections where the specific 
research questions (RQ) will be generated. 
These will be considered by looking at some of 
the results of ‘Fast-fashion consumer quality 
assessment study’.  
 
Fast-fashion  
Overview 
The term fast-fashion represents the part of the 
fashion industry that has four distinct elements; 
(i) on trend fashionable clothes, predominately 

for consumers under 40; (ii) affordable prices in 
the mid-to-low range; (iii) quick response time; 
and (iv) frequent assortment changes (Caro & 
Martinez-de-Albeniz, 2014). In addition, Fernie, 
et al (2004) outlined it as the business strategy 
that allows retailers to reflect current and 
emerging trends quickly. Furthermore, Hennes 
& Mauritz (H&M) suggests its global success is 
down to three factors: inventive design, the best 
quality at the best price, and efficient logistics 
(Tungate, 2008).  
 
Fast-fashion consumer 
The efficiency of the logistics ensures that 
these inventive, best quality, at the best price 
garments are constantly available for the 
customer to purchase. Furthermore, as fast-
fashion garments themselves are not high in 
cost, nor do they require a high level of 
psychological investment (Gabrielli, Baghi & 
Codeluppi, 2013) it is easy for the customer to 
have their demand met (Barnes &  Lea-
Greenwood, 2006). 
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These demands stem from the fashion 
customer consumption drivers, which are; 
hedonism, symbolism, self-esteem and how 
others perceive them (Brewer & Gardner, 1996) 
and the garment choices are limitless, 
accessible and always new (Ibid). This 
requirement for the ‘new’ is responded to 
through quick consumer-driven trends (Varley, 
2001, Barnes & Lea-Greenwood, 2006) which 
can be replaced by the next trend almost 
immediately (Christopher, Lowson & Peck, 
2004; Tungate, 2008). Resulting in the fast-
fashion consumer being presented with an 
unprecedented level of choice and availability 
of garments (Birtwistle, Siddiqui, & Fiorito, 
2003). However, this availability and choice 
means a short existence for the garment, as 
outlined by Kadolph (2007, p. 33) “many 
products have a short life span. Even basic 
goods may change as fashion changes or with 
the seasons of the year. Rapid product change 
is a given for many textile products. Rapid 
product changes make it difficult to conduct a 
satisfaction assessment.” Therefore this short 
lifecycle makes it difficult to confirm if the fast-
fashion customer is satisfied with the purchases 
they make or even if they find the short lifecycle 
of benefit.  
 
Fast-fashion and the environment 
The fast-fashion system has two main ways it 
impacts the environment, the first being the 
production; through the manufacturing and 
finishing of the garments, and the second; 
being the ongoing need and drive for change 
which is at the heart of the consumption needed 
by the industry; which in turn fuels the 
production phase (Gertsakis & Neil 2011; 
WRAP, 2012). Due to the speed of 
replacement, there is limited opportunity to 
recoup the initial environmental impact of the 
garment, through an extended use phase 
(Klepp, 2005; Fletcher, 2008; Cooper, 2010; 
Gwilt & Rissanen, 2011). Subsequently, with 
the low cost of the garments and the industry 
having this fast re-purchase frequency, the 
garments are often seen as throwaway 
(Birtwistle & Moore, 2007).  
 

 “These mass-market practices have now 
become an albatross of expensive waste 
and excess, resulting in the fashion industry 
becoming entrenched in a series of bad 
environmental habits for an un-
maintainable economic profit” (Palomo-
Lovinski & Hahn, 2014, p. 89). 

 

This consumption of Earth’s natural resources 
originating from fast-fashion represents one 
fifth of the entire fashion market share, and this 
amount is increasing (DEFRA, 2011). 
Subsequently, the resources, which are being 
used up within this activity, are not being 
renewed (Fletcher & Grose, 2012), nor are 
these resources being looped back into the 
system (McDonough & Braungart, 2002). 
Meaning that the cost of this consumption 
practice is ultimately being born by the 
environment at large. “In fashion…the cost 
implications of the growth model are mainly felt 
outside the corporation: by society at large, by 
workers and by the environment. Costs are 
experienced as increased pollution, resource 
depletion and climate change” (Fletcher & 
Grose, 2012, p. 126). However to reduce 
consumption and increase the length of time 
the garment is used for, rather than simply 
requesting the customer to buy less or do 
without (Palomo-Lovinski & Hahn, 2014), and 
having a better comprehension of the 
motivations that encourage and justify this over-
consumption; would help enable a long-term 
and sustained change to be found (Soper, 
2015).  
 
Generation-Y consumers 
The purchase motivators for this group as 
outlined by Noble, et al (2009, p. 626) are as 
follows: 

x Assertions of freedom from parents 
x Finding yourself 
x To blend in 
x To stand out 
x Brand personality 
x My personality 
x Fashion knowledge 
x Value-seeking 
x Comfort of brands.  

 
These themes are often used in conjunction 
with each other, for example Gen-Y are likely to 
be selecting their own clothing, are style 
conscious and shop within the value section of 
the market (Yip, Chan & Poon, 2012). The 
theme that would help the consumer decide the 
garment they want and when it should be 
discarded would be the consumers’ fashion 
knowledge (Noble, et al, 2009). Furthermore, 
how fashion knowledge relates to an 
understanding of a garment can be framed by 
the theory of intrinsic and extrinsic criteria; 
intrinsic being all of the aspects of the product 
itself and extrinsic, is all of the aspects that sit 
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outside of the physical product (Jacoby & 
Olson, 1972). A study by Eckman, et al, (1990) 
outlined that when making a comparison of the 
extrinsic and intrinsic criteria; overall the 
intrinsic criteria’s’ were more often used and 
related to the evaluation of the garment; colour, 
pattern, style and fit. Subsequently, it was these 
attributes that had the largest affect on 
consumer purchase decisions (Ibid). In 
addition, Jacoby & Olsen (Ibid) showed that 
intrinsic attributes were more important than 
extrinsic attributes in shaping the customers 
judgment of quality. However, the main drivers 
for quality considerations by the fashion 
industry have not been the intrinsic, but the 
extrinsic (Fiore & Damhorst, 199, p.168).  
 
Quality assessment  
Considering the work of Kincade, (2007, p. 30) 
who states: 
 

“customers in general are uninformed about 
the quality or the standard of a garment, and 
in most cases there is a challenge for the 
‘measureable’ industry standards meeting 
the customer’s interpretation who are 
somewhat ‘emotive’ and vague when they 
discuss quality”. 

 
These contradictory comprehensions of quality, 
has resulted in a disconnection between the 
consumer and the industry. This is 
compounded by each individual consumer 
having their own way of approaching quality 
assessment, that is relative to their needs, 
aspirations and personal history (Hugo & Van 
Aardt, 2012).   
 
Therefore, any new developments of quality 
assessment within mass-market fashion, has 
been from an industry and systems based 
perspective (Lo & Yeung, 2004), and have been 
developed to ensure constant improvement and 
alignment with competitive priorities, and not 
from the customer’s perspective (Birtwistle, 
Siddiqui & Fiorito, 2003; Christopher, Lowson & 
Peck, 2004; Kim, 2013) and the desired 
outcome is increased sales (Saricam, et al 
2012). In addition, when the question of quality 
is approached from the position of the 
consumer, it focuses invariably on the higher 
end of the market and considers only high 
quality (Koskennurmi & Päivikki, 2005), and 
there is little evidence of the industry wanting to 
improve the level of quality, at the cheaper end 
of the fashion market. 
 

Quality reduction 
Paradoxically, the level of industry quality 
standards, for modern cheap fashion have 
experienced (Cline, 2012, p. 90) a systematic 
‘quality fade’. Resulting in the production and 
acceptance of lower quality items to be the 
norm. Resulting in the majority of consumers 
losing the ability to determine good quality over 
bad (Ibid). Furthermore, this lack of consumer 
quality assessment understanding, is 
specifically an issue for the Gen-Y consumer, 
 

“Quality had been whittled away little by 
little, to the point where the average store-
bought style is an extraordinary thin and 
simple, albeit bedazzled and brightly 
colored, facsimile of a garment. Yet I 
suspect few consumers born after 1980 
have any idea of what they’re missing” (Ibid, 
p. 90).  

 
Therefore, the Gen-Y customer is both unaware 
and unable to determine the level of quality they 
are entitled to, thus creating a situation where 
the quality can be continually reduced, to aid 
the speed of the fashion cycle (Ibid). This 
reduction of quality has been gradual, “In order 
to shave costs, fabrics have became thinner 
and lighter over the years” (Ibid, p. 89)  
 
This intentional cost saving, through reduction 
in the weight of the textiles, serves as an 
indicator of a wholesale quality reduction since 
the early 1990’s. However it is not limited to the 
textiles, (Ibid, p. 89-90) “Cheap clothing skimps 
on such labor-intensive details as lining, 
gussets, stronger seams” this, as Cline 
suggests, is a noticeable decline of every 
aspect of the garments durability and quality, 
resulting in garments being made “for so cheap 
that you can not even wear it once and it falls 
apart” (Ibid).  
 
RQ1: Can it be shown that the fast-fashion 
respondents each have their own interpretation 
of quality?  
 
Durability  
Therefore, the approach taken by the customer 
within the determination of quality and its 
impact on durability of the garment is neither 
reflective nor derived from the requirements of 
the industry, but of the individual (Stamper, et 
al., 1996, pp. 11-12).  
 

“the concept of quality or value as a direct 
correlate of durability must appear 
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foremost in the minds of many consumers 
during a casual discussion of the term, in 
fact aesthetic concerns actually dominate 
most traditional treatments of apparel 
quality…research studies of measured 
quality or consumers’ concepts of quality 
often focus on construction details, which 
are more closely related to the 
appearance of the garment in question 
and than its expected durable life. A hem 
that is uneven in length is just as durable 
in most cases as one that is perfectly 
aligned, but the perception is that the 
uneven garment is of poorer quality.” 

 
As can be seen, this focus on the construction 
details, whilst uninformed about the nature of 
these details, displays an overriding willingness 
for the aesthetic to be perfect; and is prevalent 
over the item having the ability to last for a long 
time (Tungate, 2008). Resulting in the mass-
market customer seeing the aesthetic level of 
the garment as the most important factor 
(Swinker & Hines, 2006:221). This results in 
system where the new look is the primary 
driver. Using Cooper (2010, p. 8) and adapting 
his work on product life-times to reflect fast-
fashion consumption, it could be seen that the 
industry is based predominately on the 
‘replacement life’ model, occasionally the 
‘service life’ and rarely the ‘technical life’.  
 
RQ2: Does this consumer group relate the 
quality of a fast-fashion garment to its 
durability?  
 
The study  
The study consisted of observing and 
interviewing, fourteen Gen-Y female, fast-
fashion consumers. Each respondent was 
observed inspecting a rail of twenty-one 
summer dresses and were asked questions 
about the durability; price; brand; quality; 
colour; textile and disposability of the dresses.  
 
These categories represent a range of aspects 
which investigate how the fast-fashion 
consumers, relate quality to durability. However 
or this paper, specific response to the two RQ’s 
will be shown, as these are most related to the 
analysis of product lifetimes.  
 
To provide a control measure and to ascertain 
any differences between the fast-fashion 
                                         
1  The 30 deg dashed line, represents Maximum 
variance in the answers, the horizontal dotted line 

consumer a fast-fashion garment and textile-
testing specialist, also took part in the study. All 
of the fifteen participants assessed the same 
rail of dresses purchased from fast-fashion 
stores in London during July 2014.  
 
The results  
RQ1: Can it be shown that the fast-fashion 
respondents each have their own interpretation 
of quality?  
 
  

 
 
 
For the quality assessment question (q), each 
of the respondents were asked to rank the 
dresses in order of quality, (position 1 being the 
lowest and 21 being the highest) each of the 
respondents’ moved the 21 dresses into a 
ranking that produced a individual ordinal scale 
for each. However, (see Chart 1. above) the 
final arrangements of the dresses was so highly 
varied, there was almost no duplication, 
agreement or consistencies shown within the 
respondents arrangements.1 The one notable 
agreement came when 43% of the respondents 
selected dress number 13 (see Figure 1) as 
representative of it being the highest quality.  
 
Therefore in response to RQ1, the findings did 
show that each of the fast-fashion respondents 
did have a highly individualized interpretation of 
quality. 
 

shows Minimum variance, and the green line shows 
the final (q) accumulated responses. 
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RQ2: Does the fast-fashion consumer see a 
relation to quality and durability?  
 
As can be seen previously, when asked to ‘rank 
the dresses in order of quality (q)’ each of the 
respondents’ used an ordinal scale to provide a 
unique ranking. This was replicated, for the 
‘rank the dresses in order of durability (d)’. The 
results were tabulated and the two distinct 
categories (q) and (d) were overlaid for 
comparison.  
 

 
 
Table 2 shows the amount of adjustment (a) 
that took place between the ordinal scales for 
(q) and (d). For instance, if a dress was in 
position 4 on the on the (q) scale, and then 
placed in position 10 for the (d) scale then the 
amount of adjustment (A) would be 6.  
Therefore, the closer (A) gets to 0 (meaning no 
change of relative position) then the closer the 
respondent saw (q) and (d). 
 
This was completed for each of the 
respondents and the overall mean value of (A) 
can be seen in the dotted horizontal line at 98 
(A). Therefore, as the range is between 0 and 
250 for (A) the mean being placed at 98, and 
with nine of the respondents positioned below 
100, would indicate that the (q) and (d) are seen 

as having a correlation by this consumer group. 
Furthermore, as can be seen with R15 (red 
column) the industry specialist believed more 
strongly of a relation between (q) and (d) as it 
fell well below the mean value of the group, and 
was 4th lowest. The actual dresses selected can 
be seen within the triangulation chart (see chart 
2 below). This shows the eleven of the twenty-
one dresses, the industry specialist believed 
had very similar (d) and (q) values.  
 

 
 
Discussion  
The two research questions returned a decent 
level of insight, which would justify some future 
effort into further investigation of the 
relationship between (d) and (q). However it is 
important to continue to ask these questions 
from the perspective of the consumer. There is 
clear evidence that the fast-fashion consumer 
in general, is unable to understand or even 
discuss quality from a unified perspective. 
Therefore one must question the motivation of 
the industry to enter into a debate around 
appropriate levels of quality, when the customer 
cannot currently comprehend or even measure 
it (Zeithaml, 1988). Subsequently, a possible 
avenue may be to continue and consider 
quality, durability but also price. As this would 
take into account the interests and motivations 
of all of the stakeholders. There are a few direct 
recommendations for potential future study 
from the work presented here, these are: 
 
1. For further investigation into the Gen-Y, 

fast-fashion consumers capacity to have a 
common and applicable interpretation of 
garment quality.  
 



 

PLATE conference - Nottingham Trent University, 17/19 June 2015 
Yuille P.     
Exploring the relationship between the presumed quality and durability of 
fast-fashion garments, by the Generation-Y, female consumer 

 

 - 420 -  

 

2. How the fast-fashion consumer perceives 
the relationship, if any, between quality, 
durability and price?  
 

3. And finally, how might the industry respond 
to these three factors, if the customer 
views them as being intrinsically related? 
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