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v

This book is developed from our research backgrounds and experiences. Sinha’s 
background in fashion design process and her research experiences within the 
Tanzanian fashion and textiles design community initiated in 2007 led to her 
sustained interest in issues regarding managing the rising volumes of second-
hand and discarded fashion and textiles with particular interest on West Africa; 
subsequent funding facilitated a Ph.D. studentship to examine sustainable fash-
ion design strategies conducted by Dissanayake. Dissanayake’s background and 
expertise in factory production and garment manufacture were fully utilized to 
examine the processes at several upcycled fashion design studios, waste textile 
collection companies and a mass-market retailer, forming the basis of her Ph.D. 
Through discussions with Muthu, an expert in textiles and clothing sustainability 
and life cycle assessment, we realized that there was much more to explore about 
the remanufacture concept for the fashion industry, and so we three authors set out 
to write this handbook; any errors, oversights or omissions are our own.

This book considers the impacts on and implications for the fashion system, if 
the mass market were to adopt remanufactured fashion as a design and manufac-
ture strategy. Managing textile waste is a major sustainability issue for any country. 
Following the waste hierarchy, conversion of waste to a useful product is regarded 
as one of the more sensible options to tackle this issue as energy and resources 
used in the product’s manufacture are retained and useful life is prolonged. 
Remanufacturing retrieves a product’s inherent value when the product no longer 
fulfils the user’s desired needs. Using discarded clothes in a remanufacturing  
process contributes to resource conservation by reducing the percentage of  
clothing discarded as waste, which is still either dumped at landfill, or incinerated, 
posing many environmental issues.

Remanufactured fashion, a sustainable waste management strategy, deals with 
discarded garments by amending and converting them into useful products for 
retail at mass-market prices. The focus on the mass market is to engage large vol-
umes of consumers in this approach. There are arguments to be made about the 
proliferation of many small studios achieving the same volume (through several 
niche markets), but our reservations are (i) remanufactured fashion would remain 
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an “alternative” approach and not considered as part of mass-marketing retailer’s 
closed loop approach to fashion design and (ii) the (often detrimental) impacts of 
market competition on small design studios. There has been scant research inves-
tigating what is actually involved in the fashion remanufacturing process and how 
the process could be upscaled to the mass market in order to achieve greater envi-
ronmental gains than that which is currently achieved. This book aims to fill this 
literature gap and will examine all aspects pertaining to the concept and applica-
tions of remanufactured fashion through six chapters:

Chapter 1—the term “remanufacture” within the literature is examined, and a 
definition for the remanufactured fashion arena is presented.

Chapter 2—the concepts of closed loop production, reverse supply chains and 
logistics are examined and placed into the contexts of the fashion industry.

Chapter 3—current business models and strategies adopted by sustainable fash-
ion are examined and compared with the remanufactured fashion process in order 
to identify the implications for design, manufacture and retail.

Chapter 4—case studies are presented for fashion design and retailing compa-
nies to examine the extent to which the remanufacture process is practiced.

Chapter 5—a conceptual system for remanufactured fashion is presented and 
examined for drivers and obstacles with the implications on new technologies, 
marketing opportunities and business strategy.

Chapter 6—sustainability implications are examined for retailing and 
certification.

The authors are indebted to the Sustainable Consumption Institute, University of 
Manchester, Tesco and the Dorothy Hodgkin Postgraduate Award for the funding 
that enabled the Ph.D. study and also to the fashion designers and the textile waste 
collection companies who gave such generous access to their studios and time to 
talk about their processes.
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1

1.1 � Introduction

Remanufacturing is the process of disassembling, cleaning, inspecting, repairing, 
replacing and reassembling the components of a part or product and differs from 
repair or reuse as quality and lifespan of the product should be as a new product 
(APSRG 2014a). As a process, remanufacture is more complicated than traditional 
manufacture because of the variability in quality and quantity of returned goods.

Literature examining remanufacturing practices within the automotive and elec-
tronics industries are growing, however, there is little examination of the concept 
and practise of remanufacture within the fashion industry. Reservations have been 
raised about the potential for remanufacturing to be adopted by the fashion indus-
try because of rapid changes in aesthetics and potential degradation of fabrics. We 
contend that the fashion industry is a unique manufacturing industry, full of con-
tradictions; it is simultaneously highly symbolic (satisfying the consumer’s desire 
to express their personal values and beliefs) and uniform (satisfying the consum-
er’s need to “fit into” a group and acknowledge modernity of thought). As such, 
the term “remanufacture” for fashion industry needs to take this into account.

Remanufacture is regarded as being high in the waste hierarchy. The APSRG 
(2014b) outlined their waste hierarchy which (from highest to lowest) is as fol-
lows: (i) prevention, (ii) minimization, (iii) remanufacture, (iv) reuse, (v) recycle, 
(vi) energy recovery and (vii) disposal. Where (the current) linear manufactur-
ing practices are material, resource and energy intensive, with ensuing environ-
mental issues, remanufacture is part of the circular economy  (Ellen MacAruther 
Foundation 2013), using less resources, materials, energy and water and producing 
fewer greenhouse gases.

Chapter 1
The Remanufacturing Industry and Fashion

© Springer Science+Business Media Singapore 2016 
P. Sinha et al., Remanufactured Fashion, Environmental Footprints  
and Eco-design of Products and Processes, DOI 10.1007/978-981-10-0297-7_1



2 1  The Remanufacturing Industry and Fashion

1.2 � The Remanufacturing Industry

Current remanufacture practices (business models) have been identified that have 
been labelled as follows: (i) fee for service, (ii) pure leasing, (iii) incentivized 
return and reuse and (iv) third-party remanufacturing (APSRG 2014b). The mod-
els centre on the mechanisms to manage the product at the end of life, and if a 
product is remanufactured at the end of its life or end of contract. These models 
are outlined and compared in Table 1.1. It has been also found that OEM’s either 
embrace or shun third-party remanufacturers largely due to the IP issues involved. 
Remanufactured products may be an infringement of patent laws raising problems 
in outsourcing remanufacture capacity. Some companies have overcome this by 
purchasing the original design from the OEM to overcome the reverse engineering 
that would otherwise be involved and patent laws.

The potential social, economic and environmental benefits of remanufacture 
have led some authors to describe this as a “triple win” (APSRG 2014b). The US 
remanufacturing industry is the largest and most established globally. From the 
last collected figures in 2011, it has been valued at $43 billion (£27.4 million) and 
amounts to 2 % sales of all manufactured goods (USITC 2012). The most active 
sectors for remanufacture are automotive and aerospace. 25 % of the remanufac-
tured goods were from SME’s, and this constituted 17  % of their exports. The 
American remanufacturing industry supports over 180,000 full-time jobs of which 
36 % were in the SME’s. Moreover, as 34–45 % of the production costs are on 
labour, remanufacturing presents an opportunity for the growth of various levels of 
skilled jobs. The American remanufacturing industry identified that the workforce 
could be categorized as follows: 50  % skilled, 30  % semi-skilled, 10  % profes-
sional and 10 % unskilled.

The EU is the next largest area of remanufacturing, and estimates are that it is 
worth €40 billion (£31.8 million) supporting 300,000 jobs. The areas of highest 
remanufacturing activity are considered to be in UK and Germany; the UK remanu-
facturing industry is valued at £2.4 billion. Although the study could find no empir-
ically based recorded data in China, they did identify the concerted government’s 
effort on developing the remanufacturing industry in China (particularly in auto-
motive) through the use of national policies, funding and regulations, e.g. National 
Development and Reform Commission which supports and funds remanufacture 
through the 12th Five-Year Plan 2011–2015. This was similar in other BRIC coun-
tries such as Brazil and India, where the efforts to develop the remanufacturing 
industry were also unfortunately hampered by confusing the term remanufacture 
with repair or recondition. The lack of a universally accepted legal definition of the 
term “remanufacture” and the remanufacture process has been cited as a principal 
barrier to international trade (USITC 2012; APSRG 2014b). A universally accepted 
definition of the term “remanufacture” therefore is an important element to help 
policy-makers and governments develop routes to a circular economy.
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1.3 � The Concept of “Remanufacture”

The term “remanufacture” was published in a scientific context by Lund (1984) 
who described it as “… an industrial process in which worn-out products are 
restored to like-new condition. Through a series of industrial processes in a fac-
tory environment, a discarded product is completely disassembled. Useable parts 
are cleaned, refurbished, and put into inventory. Then the product is reassembled 
from the old parts (and, where necessary, new parts) to produce a unit fully equiv-
alent and sometimes superior in performance and expected lifetime to the original 
new product” (Lund 1984, p. 19). This approach to sustainable manufacturing has 
been practised and examined within the engineering and electrical and electronics 
industries—most often within automotive and aerospace, where this is a common 
practice. Indeed, the automotive industry in the USA has an association dedi-
cated to this practice: the Automotive Parts Remanufacture Association (APRA) 
where they use the term “rebuild” interchangeably with the term “remanufacture” 
(www.apra.org). As a result of research and workshops with industrialists, Ijomah 
et  al. (2007) proposed the following definition of “remanufacture” as “The pro-
cess of returning a used product to at least OEM original performance specifica-
tion from the customers’ perspective and giving the resultant product a warranty 
that is at least equal to that of a newly manufactured equivalent.” A product could 
be remanufactured with or without its original product identity (Gray and Charter 
2008). If the new product is an assembly of parts from the original product, the 
original identity of the product would remain with the new product. If the parts 
are assembled from different products, the new product would lose its original 
product identity. Remanufacturing process steps (e.g. collection, inspection, clean-
ing, repairing/reworking and manufacturing) could be put in a different order, or 
some steps could even be omitted, depending on the product type, product design, 
remanufacturing volume, etc. (Sundin 2004).

1.4 � A Definition of Remanufactured Fashion

Building on this definition, the term “remanufactured fashion” may be defined 
as “the process of remaking used clothes into new clothing that is at least equal 
to if not better than the original manufacture specifications from the consumer’s 
perspective and the brand and garment labels attached to the garment will indi-
cate that the garment has been remanufactured to at least equal quality to that of 
a newly manufactured equivalent.” The remanufactured product may or may not 
continue the original identity, design or the functionality of the product. For exam-
ple, a dress could be remanufactured into a skirt, or a trouser could be remanu-
factured into a coat. The nature of fashion industry is such that a particular trend 
would not last for long. Designs keep changing as the trend changes, and a par-
ticular design from a previous season might not be continued for the upcoming 
season. In this context, remanufacturing the original product without losing the 

1.3  The Concept of “Remanufacture”
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original design or product identity would not be a feasible strategy. Therefore, the 
concept of remanufacturing for the fashion industry is somewhat different from 
other remanufacturing industries in terms of approach, process and end product.

1.5 � Upcycle or Remanufacture

There is much confusion about the term “remanufacture” as a recent report by the 
UK government attests “there is no universally accepted definition of remanufac-
turing” (APSRG 2014a, b, p. 1) and cites this lack of definition as a problem in 
developing legal frameworks for international trading and consumers’ confidence. 
The report cites a number of alternate terms that are confused with “remanufac-
ture” such as “repair” and “refurbishment” (APSRG 2014b, p. 2). In the fashion 
industry, it is the term “upcycle” that is most commonly used interchangeably, and 
the distinctions between them have been poorly explained. The similarity between 
the two terms is that both are strategies to avoid wasting materials by using them 
to design products of at least equal to if not higher value than the original product 
held. From the literature reviewed, the differences appear to be the design goal or 
strategy, the process approach, product end use or function, the material input and 
the need for a warranty, as illustrated in Table 1.2.

Table 1.2   Differences between the terms “upcycle” and “remanufacture” (source Authors)

Upcycle Remanufacture

Goal/design 
strategy

Achieve a higher value at 
retail than the original product 
would (Pilz in Thornton 1994; 
McDonough and Braungart 2002)

Achieve an “as good as new” product that 
is at least equal to if not better than the 
original OEM specifications that can be sold 
at as near or slightly under the original price 
(Lund 1984; Ijomah et al. 2007)

Process 
approach

Craft, individual and possibly 
unique product requiring (often) 
manual intervention (Vermeer 
2014; Upcycle magazine 2009)

Industrial process carried out in factory 
environment (He 2015; Goodall et al. 2014; 
Hazen et al. 2012; Steinhilper and Hieber 
2001; Lund 1984)

Product 
end use or 
function

Can serve a completely different 
function or end use from original 
use (Sung 2015; Cassidy and Han 
2013; Upcycle magazine 2009; 
Pilz 1994)

Should serve the same function or end  
use as the original (Hatcher et al. 2014;  
Lund 1984)

Material 
input

May or may not have been used 
(i.e. the materials may be spare  
for the production line) and,  
therefore, may or may not be  
faulty (Sung 2015)

Have been used, they may be worn out in 
parts, or destined for waste if not used  
(Lund 1984; Hatcher et al. 2014)

Warranty Not required Quality indicator is necessary (such as a 
warranty) both to attest to the “good as new 
or better” quality and to differentiate from 
a “new” product (Ijomah 2007; Automotive 
Parts Remanufacture Association; Lund 1984)
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1.6 � Labelling of Remanufactured Clothing

The lack of universal clarity regarding definitions for the term “remanufactured 
fashion” compound the problems regarding developing a warranty for remanufac-
tured fashion. The use of a warranty within the fashion industry is a complex legal 
issue that is more typically seen with regard to retailing and licensing of brands, 
sales and returns policies but sometimes also as part of a product returns policy 
(e.g. outdoor activity clothing retailers or manufacturers who may resurface or 
recycle appropriately labelled garments, e.g. Patagonia, Páramo). While brand 
names and garment labels suggest a quality indicator, they do not necessarily indi-
cate that the garment is remanufactured (although the marketing and promotions 
surrounding them may do so). Given the environmental significance of developing 
remanufactured fashion, this indicates a potential to create a label for the remanu-
factured fashion process to both claim environemental benefits and also verify and 
authenticate that the garment on the shop floor is made from clothing that may 
have been previously been worn but is of at least equal if not higher manufactur-
ing specifications to the original. As yet we have not discovered an eco-label for 
remanufactured fashion but Chap. 3 outlines the current eco-labels that are within 
recycled textiles and considers the potential for a remanufactured fashion eco-label 
and Chaps. 5 and 6 further examine the issues raised in developing some form of 
warranty for remanufactured fashion.

1.7 � Conclusion

In the 1970s, the concept of product return management became an issue related 
to sustainable development, and the recovery practices were mandated through 
environmental legislation (Mollenkopf et al. 2007). Waste management strategies 
in the fashion industry have developed in response to the EU Waste Framework 
Directive 2008/98/EC which encourages the application of the “waste hierar-
chy”—preference to eliminate waste at source, then, to reduce, reuse or recycle 
waste, and if impossible or impracticable, disposal in a responsible manner. The 
central notion is to decouple waste growth from economic growth. It is recognized 
that a mix of options may be needed to arrive at the most balanced environmental, 
social and economic solution. As the fashion industry experienced a rapid growth 
in production and consumption during last few decades and consumers have 
adopted to a fast fashion culture, the waste generated has increased  as a conse-
quence. In this context, direct reuse and recycling strategies were not proved to 
be sufficient to treat all wastes produced by the fashion industry, and therefore, 
remanufacturing has been recognized as a sustainable alternative to divert mas-
sive wastes from landfills. Approach to remanufacturing in the fashion industry is 
substantiated as fashion consumption is based on trend rather than requirement, 
and clothing material quality often outlasts the period of time that a product is 

1.6  Labeling of Remanufactured Clothing
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‘on-trend’. Recovering the intrinsic value of material and using them in a reman-
ufacturing process could be described as a cradle-to-cradle approach (Braungart 
and McDonough 2009), where materials are recovered and used again instead of 
being down-cycled into low-value products. Remanufacturing is recognized as the 
most desirable end-of-life product management option for several industries as 
it represents a higher form of reuse that focuses on value-added recovery (Guide 
2000), results in lower energy and virgin material use, and creates new employ-
ments through new business models (Nasr and Thurston 2006; Michaud and 
Llerena 2006; Pagell et al. 2007). Remanufacturing in the fashion industry is still 
at a nascent stage; however, the sustainable vision of the fashion industry needs 
new approaches to remanufacturing that go beyond traditional way of designing 
and making fashion clothing.

References

APSRG (2014a) Remanufacturing: towards a resource efficient economy. The All-Party 
Parliamentary Sustainable Resource Group, Mar, http://www.policyconnect.org.uk/apsrg/
research/report-remanufacturing-towards-resource-efficient-economy-0

APSRG (2014b) Triple win: the economic, social and environmental case for remanufacturing. 
Dec 2014, http://www.policyconnect.org.uk/sites/site_pc/files/…/apsrgapmg-triplewin.pdf

Automotive Parts Remanufacture Association (APRA) www.apra.org
Braungart M, McDonough W (2002) Cradle to cradle. Remaking the Way We Make Things, 

Vintage
Braungart M, McDonough W (2009) Cradle to cradle: re-making the way we make things. 

Vintage Books, London
Cassidy D, Han S (2013) Upcycling fashion for mass production. In: Gardetti MA, Torres AL 

(eds) Sustainability in fashion and textiles: values, design, production and consumption. 
Greenleaf Publishing, pp 148–163

Ellen MacAruther Foundation (2013) Towards the circular economy, opportunities for 
the consumer goods sector, http://www.ellenmacarthurfoundation.org/publications/
towards-the-circular-economy-vol-2-opportunities-for-the-consumer-goods-sector

Goodall P, Rosamund E, Harding J (2014) A review of the state of the art in tools and tech-
niques used to evaluate remanufacturing feasibility. J Cleaner Prod 81:1–15, http://dx.
doi.org/10.1016/j.jclepro. Elsevier Ltd., 14 June 2014

Gray C, Charter M (2008) Remanufacturing and product design: designing for the 7th genera-
tion. Available at: http://cfsd.org.uk/Remanufacturing%20and%20Product%20Design.pdf

Guide VDR (2000) Production planning and control for remanufacturing: industry practice and 
research needs. J Oper Manag 18:467–483

Hatcher GD, Ijomah WL, Windmill JFC (2014) A network model to assist ‘design for remanu-
facture’ integration into the design process. J Clean Prod 64:244–253 (Elsevier Ltd.)

Hazen BT, Overstreet RE, Jones-Farmer LA, Field HS (2012) The role of ambiguity tolerance 
in consumer perception of remanufactured products. Int J Prod Econ 135:781–790 (Elsevier 
Ltd.)

He Y (2015) Acquisition pricing and remanufacturing decisions in a closed-loop supply chain. Int 
J Pro Econ 163:48–60 (Elsevier Ltd.)

Ijomah WL, McMahon CA, Hammond GP, Newman ST (2007) Development of design for 
remanufacturing guidelines to support sustainable manufacturing. Robot Comput Integr 
Manuf 23:712–719

Lund RT (1984) Remanufacturing. Technol Rev 87(2):19–23, 28–29 (MIT)

http://www.policyconnect.org.uk/apsrg/research/report-remanufacturing-towards-resource-efficient-economy-0
http://www.policyconnect.org.uk/apsrg/research/report-remanufacturing-towards-resource-efficient-economy-0
http://www.policyconnect.org.uk/sites/site_pc/files/%e2%80%a6/apsrgapmg-triplewin.pdf
http://www.apra.org
http://www.ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunities-for-the-consumer-goods-sector
http://www.ellenmacarthurfoundation.org/publications/towards-the-circular-economy-vol-2-opportunities-for-the-consumer-goods-sector
http://dx.doi.org/10.1016/j.jclepro
http://dx.doi.org/10.1016/j.jclepro
http://cfsd.org.uk/Remanufacturing%2520and%2520Product%2520Design.pdf


9

Michaud C, Llerena D (2006) An economic perspective on remanufactured products: industrial 
and consumption challenges for life cycle engineering. In: proceedings of 13th CIRP interna-
tional conference on life cycle engineering. Leuven, May 31–June 2 2006, pp 543–548

Mollenkopf M, Russo I, Frankel F (2007) The returns management process in sup-
ply chain strategy. Int J Phys Distrib Logistics Manag 37(7):568–592, http://dx.doi.
org/10.1108/09600030710776482

Nasr N, Thurston M (2006) Remanufacturing: a key enabler to sustainable product systems. 
Rochester Institute of Technology

Pagell M, Wu Z, Murthy NN (2007) The supply chain implications of recycling. Bus Horiz 
50:133–143

Pilz in Thornton K (1994) Salvo in Germany—Reiner Pilz, SalvoNEWS, 12 Oct 1999, p 14 (http
://www.salvoweb.com/files/salvonews/sn99v3.pdf). Accessed 17 July 2015

Steinhilper R, Hieber M (2001) Remanufacturing-the key solution for transforming downcycling 
into upcycling of electronics. In: Proceedings of the 2001 IEEE international symposium on 
electronics and the environment, pp 161–166

Sundin E (2004) Product and process design for successful remanufacturing. Published doctoral 
dissertation. Linköping’s University, Sweden

Sung K (2015) A review on upcycling: current body of literature, knowledge gaps and a way 
forward. In: Part I, ICEES 2015: 17th international conference on environmental and earth 
sciences, vol 17, no 4, Venice, Italy, 13–14 Apr 2015

Upcycle magazine (2009) What is upcycling? http://www.upcyclemagazine.com/what-is-upcy-
cling. Accessed 14 July 2015

USITC (2012) Remanufactured goods: an overview of the United States and global indus-
tries, markets, and trade, United States international trade commission. Accessed at 
https://www.usitc.gov/publications/332/pub4356.pdf

Vermeer D (2014) 7 upcycling companies that are transforming the fashion industry, http://daniel
lelvermeer.com/blog/upcycled-fashion-companies. Accessed 14 July 2015

References

http://dx.doi.org/10.1108/09600030710776482
http://dx.doi.org/10.1108/09600030710776482
http://www.salvoweb.com/files/salvonews/sn99v3.pdf
http://www.salvoweb.com/files/salvonews/sn99v3.pdf
http://www.upcyclemagazine.com/what-is-upcycling
http://www.upcyclemagazine.com/what-is-upcycling
https://www.usitc.gov/publications/332/pub4356.pdf
http://daniellelvermeer.com/blog/upcycled-fashion-companies
http://daniellelvermeer.com/blog/upcycled-fashion-companies


11

2.1 � Introduction

Currently, textile and clothing sector is facing a severe environmental threat in the 
form of the following issues from the entire life cycle of textiles and clothing products:

•	 Depletion of non-renewable resources;
•	 Massive energy, chemicals and water demands;
•	 Huge GHG emissions;
•	 Human Toxicity;
•	 Severe environmental pollution and damage;
•	 Huge waste generation;
•	 Fast fashion cycles;
•	 Enormous textile waste at the end of life;
•	 Limited landfill space (Muthu 2014a; Gardetti and Muthu 2015; Muthu 2014b).

Apart from the above-mentioned environmental issues, there is an umpteen num-
ber of social and economic issues bundled with the entire life cycle of clothing  
products. To address all these issues to a decent level, at least a product has to be used 
till its functional limit permits (of course, use phase emissions need to be taken into 
consideration) and the other solution which can help the clothing sector to address 
this threat is the option of closed loop system with reverse logistics (RL). This  
concept of closed loop systems thinking is getting familiarized in the textiles and 
fashion sector and certainly it is the need of the hour.

Sustainability issues of the textiles and fashion sector are one side and the other 
side, there is a stringent regulation on the industrial waste management intensified 
by the growing environmental and social impact concerns of waste management 
across the globe. Both of these issues are equal to two sides of the same coin and 
the best way to tackle both is RL coupled with closed loop supply chain/closed 
loop systems thinking.

Chapter 2
Closed Loop Systems and Reverse Logistics

© Springer Science+Business Media Singapore 2016 
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The concept of closed loop is to avoid and conserve the waste or otherwise it 
will be landfilled. It considers waste and discarded materials as a resource to begin 
the life cycle of a new product. Simply speaking, it aids to begin the life cycle of 
another product from the waste.

A textile product at its end of life can go to one of the following destinations 
(Ferguson and Gilvan 2010):

1.	 Landfilling—dump into landfills; needless to explain the consequences of land-
fill dumping as it is well known and discussed elsewhere;

2.	 Incineration—Burning of the waste with and or without energy recovery option 
and its merits and demerits are well discussed in the literature;

3.	 Recycling—processing the product (or waste) and converting it to a new prod-
uct for the same or for different purpose;

4.	 Resale of the product (as it is without any further process)—for secondary 
products’ market;

5.	 Internal reuse
6.	 Remanufacturing or refurbishing—a process with adds value to the product and 

it is the option with maximum profitability among all the 6 destinations men-
tioned here. Remanufacturing is defined as a process of restoring used products 
to a “new-like” condition (Melina and Siu 2011).

This chapter will deal with the concepts of RL, closed loop systems and their 
implications in fashion and textile sector. To begin with, this chapter clarifies the 
definitions and the differences between the closed loop systems and the RL as 
there is always a misconception on these terminologies exists.

2.2 � Closed Loop Systems, Reverse Logistics—Definitions 
and Differences

A closed loop system is a system where products and their associated components 
are designed, produced, consumed and maintained, thereby to circulate within 
society for as long as possible, with the maximum product longevity coupled with 
the maximum efficient utilization of water, energy, chemicals and other resources 
throughout the entire life cycle along with the minimum waste production and 
least environmental damage and pollution.

In closed loop supply chains, along with the flow in forward direction (from 
suppliers to end customers), there will also be flows of products back to manufac-
turers from end customers (Guide et al. 2003). Chief focus lies in closed loop sup-
ply chains on bringing the products back from customers and recovering them or 
reusing them (whole or the parts of the products), thereby adding value to the end 
product (Guide and Van Wassenhove 2009).

Reverse logistics (RL) is the converse phenomenon of traditional or forward 
logistics (Beamon 1999). RL is defined as a process where a manufacturer accepts 
previously shipped products from the point for consumption for possible recycling 
and remanufacturing (Carter and Ellram 1998; Dowlatshahi 2000).
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2.2.1 � Closed Loop Versus Reverse Logistics

Reverse logistics is the process of moving or transporting goods from their 
final destination for the purpose of capturing value or for the proper disposal. It 
involves the processes for sending new or used products “back up stream” for 
repair, reuse, refurbish, resale, recycling or scrap/salvage. Closed loop supply 
chains are designed and managed to explicitly consider both forward and reverse 
flow activities in a supply chain (John et al. 2008; Carecprogram 2010).

2.3 � The Process of Reverse Logistics

Reverse logistics demands careful design, planning and control activities. The 
RL network involves the collection of used products, consolidation, inspection 
and sorting, and transportation of those products for various recovery options 
(Ferguson and Gilvan 2010; Melina and Siu 2011; Guide et al. 2003; Guide and 
Van Wassenhove 2009). Various important activities involved in the process of RL 
are mentioned below (Guide et al. 2003; Guide and Van Wassenhove 2009):

•	 Acquisition of used products;
•	 Movement of products from the point of use to the point of disposition;
•	 Testing, sorting and disposition to determine the product’s actual condition and 

to decide the most economically viable reuse option;
•	 Refurbishing to enable the most economically viable and attractive option from 

one of the following: direct reuse, repair, remanufacture, recycle or disposal;
•	 Remarketing of refurbished goods;
•	 Distribution of refurbished goods;

2.4 � Requirements and Challenges of Closed Loop Systems 
of Fashion Products

Closed loop systems with RL of textiles and clothing products would be possible 
if the following conditions are met:

•	 Design of Products: Products need to be designed in such a way that they can 
be disassembled to separate components if they need to be paired or if some 
malfunctioned parts need to be replaced. Design of products must enable a rede-
sign too and also they must aid the recycling of separate components at the end 
of the product’s life. Possibly, the individual parts need to be technically recy-
cled (Zippers, buttons, etc. from a garment at the end of life) and if not, they 
must be biodegraded and composted (For instance, cotton or wool).

2.2  Closed Loop Systems, Reverse Logistics—Definitions and Differences
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•	 Chemical-free and safe recycling: Products need to be produced without 
hazardous chemicals and dangerous substances which will enable the safe recy-
cling at industrial scale. This will aid safe biodegradation and composting too.

•	 Consumer’s Willingness: Products must be returned by their customers after 
the useful life time to the collection points. Followed by which, the products 
need to be transported to larger facilities for effective sorting and recycling. 
This would be possible if consumers are willing and encouraged to send their 
used/discarded textile products to the designated collection points, with or with-
out an economic gain.

•	 Collaborative Efforts: This whole process of RL and closed loop system is 
possible only if there exists a collaborative effort between:

–	 Successfully running business-to-business and cross-sector collaborations in 
society that enable products to be repaired, refurbished and redesigned (for 
the extension of life time of products under question);

–	 Service agencies which can provide products for rent or as second-hand 
items;

–	 Logistics, facilities and services to support the RL operations such as collection, 
sorting, and recycling of components and materials, so that these may be incor-
porated into new products, thus giving them new life (Green Strategy 2015).

There are currently many challenges to be faced by the textile and fashion sector 
to be successful in the closed loop systems. There are many uncertainties in terms 
of the following factors:

•	 Amount of waste materials recycling recovery and arrival time;
•	 Quality of the recycled products vis-à-vis the virgin ones;
•	 Demand of manufactured goods;
•	 Remanufacturing cost;
•	 Remanufacturing operations—complexities in logistics, inventory, production 

planning, etc. (Xia et al. 2011).

In addition to the above, there are some more specific textile industry-based 
challenges such as (Green Strategy 2015):

•	 Blending of various fibres for functionality;
•	 Mixed scenarios of global, regional and local loops;
•	 Materials, components and chemicals for one single product are sourced from 

the different parts of the world. In such case, where do we put the degraded 
matter of biodegradable products?

•	 Management of separated components after sorting. How one can proceed with 
imparting a new functional life for a metal zipper or a plastic button after being 
separated from a jacket for example?

•	 Supply chain transparency;
•	 Conscious consumer behaviour;
•	 Factory working conditions, etc.
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3.1 � The Business Model Concept

The term “business model” is generally accepted, but there is no singular defini-
tion. Two notable descriptions, however, form the basis of much research within 
the business model area:

•	 A business model “articulates the logic and provides data and other evidence 
that demonstrates how a business creates and delivers value to customers. It also 
outlines the architecture of revenues, costs and profits associated with the busi-
ness enterprise delivering the value” (Teece 2010, p. 173) and

•	 “a business model describes the rationale of how an organisation creates, deliv-
ers, and captures economic, social, and other forms of values” (Osterwalder and 
Pigneur 2010).

3.2 � Significance of the Business Model Concept

According to Wirtz et  al. (2015), the scientific use of the term “business model” 
can be traced to Bellman et al. in (1957). Locating the place of the business model 
within academic literature has been difficult as noted by Teece (2010) and the con-
cept of “business model” has been criticized because of the imprecision of the term 
and the resultant lack of developing well-researched company strategy and com-
petitive advantage (Porter 2001). Indeed, a business model is “conceptual, rather 
than a financial, model of a business” and “outlines the business logic required 
to earn a profit (if one is available to be earned) and, once adopted, defines the 
way the enterprise goes to market” (Teece 2010, pp. 173–174). However, the static 
concept of the business model has developed from a heuristic, descriptive and  
operational perspective (often in the realms of information technology and business 

Chapter 3
The Remanufactured Fashion Design 
Approach and Business Model
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process modelling) to become a management tool (Wirtz et al. 2015) with a more  
strategic approach that seeks to examine elements of competitiveness and innova-
tion. This is due to the structured and holistic approach to understanding a firm’s 
organizational structure, capabilities, target markets and value propositions. 
As noted by Storemark and Hoffmann (2012), business model literature may be 
regarded as an “interesting alternative to the positioning (Porter 1985), resource 
based (Barney 1991) and relational (Dyer and Singh 1998) schools of strategy 
(Warnier et al. 2004)” (Storemark and Hoffman 2012, p. 36).

3.3 � Business Models and Sustainability

“Green business models” have been defined as “business models which support 
the development of products and services (systems) with environmental benefits, 
reduce resource use/waste and which are economically viable. These business 
models have a lower environmental impact than traditional business models” and 
highlight their aim to create economic and environmental win–win benefits for 
both the supplier and the customer (FORA 2010). Two main types of green busi-
ness models have been distinguished: incentive models that create incentives for 
customers to use resources more efficiently and life-cycle models that focus on the 
greening of a companies’ value chain (Nordic Innovation 2012). Although growth 
in interest in business models and value creation within eco-innovation literature 
have been noted, it has been recognized that the most important element of a busi-
ness model for customer and company is economic value for eco-innovation to 
take place (Beltramello et al. 2013).

3.4 � Business Models Within a Globalized Fashion Industry

To explain the complexities within a firm and its value chain (activities, relationships 
and links between companies along the value chain), a perspective view is necessary. 
Within the globalized fashion industry, these following perspectives have been taken:

•	 retailing and marketing perspective such as couture, luxury, designer, premium 
and fast retailers, e-retailing (Capello and Ravasi 2009; Corbellini and Saviolo 
2009; Storemark and Hoffmann 2012; Djelic and Ainamo 1999)

•	 production (manufacturing) and supplier perspective such as CMT (cut, make 
and trim), OEM (original equipment manufacturing and full package), ODM 
(original design manufacturing and full package) and OBM (original brand 
manufacturing and full package) production (Gereffi 1999; Bair 2005; Gereffi 
et al. 2001; Gereffi and Frederick 2010)

•	 sourcing models such as overseas buying office or third-party sourcing (Kunz 
and Garner 2007; Gereffi and Frederick 2010)
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3.5 � Sustainable Fashion Business Models

3.5.1 � Incentive Green Business Model

An example of the incentive business model is that of the Slow Fashion approach 
where the emphasis is on retailing, consumer experience and consumption of 
fashion.

Slow Fashion movement
Slow Fashion is a “mental model” (Cataldi et  al. 2010) which seeks a systems 
change for fashion production and consumption, in particular a change in how 
a consumer engages with fashion design. Inspired by the Slow Food movement, 
the Slow Fashion movement aims to reverse the approach to business growth of  
fashion that is cheap and rapid to mass-produced, standardized, traded in large vol-
umes, globally ubiquitous, homogeneously served, using low-cost materials and 
labour and exploitative of the consumer desire for novelty by retailing new styles 
every few weeks (Fletcher 2010). The Slow Fashion movement encompasses a 
variety of approaches which include “sustainable new”, “eco-fashion”, “ethical” 
fashion, vintage and second-hand (Cataldi et  al. 2010). Slow Fashion promotes 
small-scale production, traditional craft techniques, local materials and markets, 
which often results in slowing down the process of production and redistributing 
the power relations between the fashion creators and consumers (Fletcher 2010). 
A result of this systems change is a deeper awareness of the design process and 
its impacts on resource flows, workers, communities and ecosystems. Garments 
are higher priced as they take into account the true ecological and social costs, 
selling fewer but higher-priced items (Fletcher 2010). The ultimate aim of Slow 
Fashion is to develop durability in fashion which requires an understanding of how 
consumers connect emotionally with the garment (Fletcher 2015). Labelled as 
“cocreators” (Cataldi et al. 2010), a number of initiatives have developed that are 
collaborative consumption.

3.5.2 � Life-cycle Green Business Models

Companies that have adopted a life-cycle model tend to be supply-side or man-
ufacturing, e.g. chemical companies, fibre or yarn producers, textile factories or 
garment manufacturers. Teijin is an example of a company involved in recycling 
polyester to develop fibres through to textiles and garments supplied to retailers 
such as Patagonia (2013). Fashion retailers adopting this model are few, such as 
H&M and their “Conscious Clothing” denim range which uses up to 20 % recy-
cled denim (H&M 2014, p. 4). An approach taken by small to micro-enterprises is 
zero-waste design, where the focus of their efforts is on manufacture that aims to 
reduce waste until there is no waste. Waste may be pre-consumer (fabric and gar-
ments left and often discarded in volume production) or post-consumer (fabric and 

3.5  Sustainable Fashion Business Models



20 3  The Remanufactured Fashion Design Approach and Business Model

garments no longer wanted and that may be put into textile collection bins or be 
discarded and destined for landfill). A number of techniques are employed, with 
varying degrees of waste arising from manufacture of garments.

Zero-waste design practice
This approach makes use of flat areas of fabric as in conventional fashion design 
and make. The whole area of the fabric is used and no waste is created. The fabric 
may be cut into regular shapes throughout the width of the fabric from one sel-
vedge to the other and the garment design is arrived at through stitching the shapes 
together as a jigsaw or tessellation (McQuillan 2011). This method prolongs the 
life of a garment as individual shapes may be removed and replaced as they wear 
out. The zero-waste pattern cutting technique, where a minimum number of cuts 
are made to the fabric as it is draped, pleated and folded into the desired garment 
designs also leaves no waste. Some practitioners of this technique design and 
develop patterns to be cut for different styles on one fabric together to create two 
or three garments at the same time leaving no waste fabric from the cut and sew 
operation (Rissanen 2008, 2011).

Upcycle and remanufacture
Where the zero-waste approaches work with flat areas of fabric, the upcycle and 
remanufacture techniques make use of discarded clothing and textiles as well as 
flat fabrics (Hawley 2011). Often post-consumer but sometimes pre-consumer 
waste is used. While the process of design and make may be similar in the two 
approaches, both may leave some waste in the manufacture process and there are 
important differences which should be noted.

•	 Upcycled clothing is designed to be unique, one-off pieces of designer wear. 
They are often one-size and retail at higher prices in comparison with their 
high-street counterparts. Remanufactured clothing is designed to be manufac-
tured to some degree of volume, there tends to be a range of sizes and compara-
ble retail prices to their high-street counterparts.

•	 Upcycled designs may function as something that was not the original function 
(e.g. tablecloth to coat, coat to bag), whereas remanufacturing process returns 
the product to its original function as far as is possible (i.e. clothing return to 
clothing—it may not be possible or practical to return a product to exactly the 
same function.)

3.6 � An Examination of the Remanufactured Fashion 
Business Model

There are few companies who practice remanufacture according to the definition 
posited in Chap. 1. The few who are able to are small to micro-enterprises and 
face many problems in scaling up their operations to a mass market volume pro-
duction level. These issues will be explored in Chap. 5; however, to get a complete 

http://dx.doi.org/10.1007/978-981-10-0297-7_1
http://dx.doi.org/10.1007/978-981-10-0297-7_5
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understanding of the processes outlined in Chap. 4, we will examine the remanu-
factured fashion business model. The business model may be regarded as being 
composed of three basic elements: value creation, value architecture and reve-
nue model (Yunus et  al. 2010; Osterwalder and Pigneur 2009). Osterwalder and 
Pigneur (2010) extend the three elements into a business model into nine points as 
illustrated in Fig. 3.1.

•	 Value creation answers the question “what value does the business create for its 
stakeholders?” (Osterwalder 2004, p. 34). It assumes that an offer has no value 
in itself and that the offer only acquires value once it is bought and used by a 
target customer (Normann 2001) and that the potential for this value to be cre-
ated has to be proposed to a particular type or set of customers addressed by the 
business activity, the product or service, and partners who create a link between 
the business and the customer (Dussart 2010).

•	 Value architecture answers the question “how is the value created and in what 
configuration?” (Osterwalder 2004, p. 34). This outlines the value chain for the 
offer, the economic agents and their roles within the value chain (Chesbrough 
and Rosenbloom 2002).

•	 The revenue model answers the question “how does a company earn money?” 
(Osterwalder 2004, p. 34) and requires outlining the basis and sources of 
income for the company and thus “determines the value and sustainability of 
the business specifies” (Chesbrough and Rosenbloom 2002). Osterwalder and 
Pigneur (2010) developed a nine-point business model canvas to examine the 
three basic components: value creation, value architecture and revenue model 
(Osterwalder 2004).

This business canvas is used to examine remanufactured fashion business model as 
it is described in Chap. 4 and practiced currently. As the businesses described were 
small to micro-enterprises, many of the issues regarding their business model will 
be similar to other similar sized models.

Value creation Value architecture Revenue model

Value proposition

Customer segments

Customer relationships

Distribution channels

Key activities

Key resources

Cost structure

Revenue streams

Key partners

Fig. 3.1   The business model canvas (Osterwalder and Pigneur 2010)
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3.7 � The Remanufactured Fashion Business Model

3.7.1 � Value Creation

Value Proposition (What value does the company offer customers?)
Remanufactured fashion value proposition is qualitative in nature targeting the 
customer’s experience and final outcome in the design. The clothing is, by the 
very nature of the design and product development process, unique or difficult to  
replicate exactly. The current sourcing and use of fabrics render it difficult to guar-
antee that each item manufactured will, as in conventional manufacture, be exactly 
like the others within a range of clothing designs. As with all fashion items, the 
remanufactured fashion products have symbolic meaning (Crane and Bovone 
2006; Storbacka et al. 2012) when consumed and here it provides the “feel-good 
factor”. While it may be argued that the consumer of remanufactured fashion 
would need to be knowledgeable about the process of making clothes and of the 
environmental issues to fully appreciate the products, it has been asserted by con-
sumers and designers alike that buying of remanufactured fashion gave the same 
type of emotional value as buying vintage or second-hand clothing—good fun, 
making a statement, being seen to be buying the right things (Gam 2011). Vintage 
fashion has been defined as “garments and accessories which are more than twenty 
years old, which represent a particular fashion era, and which are valued for their 
uniqueness and authenticity” (McColl et al. 2013, p. 148).

Customer Segments (Who are the customers?)
Most companies engaged in the remanufacture approach have a niche market cus-
tomer that is similar to that of the vintage market and are between “18 and 25 
who love vintage fashion” (Ally in Dissanayake 2012, p. 125) or “between 25 
and 50 years of age women who are ethically and environmentally aware and for 
whom fashion, style and design are important and want items that will last rather 
than throw away” (Han in Dissanayake 2012, p. 118). Vintage fashion consumers 
are largely female—though men play a role (Cassidy and Bennet 2012). The 18- 
to 25-year-old consumers (most receptive of fashion trends) have been regarded 
as propelling the demand for vintage fashion (McColl et al. 2013). While vintage 
fashion consumption may be viewed as indicative of consumer interest in ethical 
clothing as form of recycling and reusing fashion (Cassidy and Bennett 2012), an 
examination of the eco-fashion consumer personalities in the USA found the fol-
lowing three influential factors on their purchase intentions (Gam 2011):

•	 Fashion orientation (the desire to be well dressed),
•	 Shopping enjoyment and cost (need to for fun experience and low cost of 

buying)
•	 Environmental concern and eco-friendly behaviour (knowledge about the envi-

ronment and desire to buy goods that were designed to lessen their impact on 
the environment).
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3.7.2 � Value Architecture

Customer Relationships (What sort of relationship does the company seek to 
establish with its customers?)
As most remanufacturers are micro-businesses, the type of relationship that many 
appear to seek is one of “push-push-pull” strategy with their consumer: making them 
aware of the business, the nature of the products as well as delighting them with their 
creativity through micro-blogging accounts such as “Twitter” (Kaplan and Haenlein 
2011). Opportunities to develop personal assistance types of relationships with cus-
tomers are often limited (as with most micro-businesses). This type of relationship 
is maybe developed either during sales, after sales or both. Micro-businesses strug-
gle to maintain a balance between their design and manufacture for wholesale and 
(where there are the finances to afford) their retail business. The advantage with  
having a retail site (online websites or bricks and mortar stores) is the opportunity 
to develop this type of relationship with the customer, without which the business is 
reliant upon feedback (if any) from the wholesale clients or agents (Malem 2008).

Distribution Channels (How does the company distribute its products?)
Remanufacturers may distribute through wholesale to large retailers or small inde-
pendent stores or they may retail through their own stores or Internet websites. As 
most remanufacturers are micro-businesses, it may take several years after setting 
up the business for them to accrue enough finances to have their own retail sites as 
it is not only expensive to buy/rent but also to maintain (Malem 2008) or develop 
fully transactional websites (Ashworth 2012).

Key Activities (Which are the activities/processes involved in the business?)
Key activities of the remanufacturer include sourcing materials, disassembling 
garments (where necessary), design, manufacture, marketing and distributing their 
products. The major emphasis for the activities is towards creating an efficient 
supply chain to drive down costs.

Key Resources (Which resources does the company depend on?)
The four categories of resources necessary to a business are physical, intellectual, 
human and financial (Osterwalder and Pigneur 2009).

•	 Human resources: people who work for the company—it may be the designer 
(or designers), the machine operators. As many of the remanufacturing com-
panies are micro-sized, the designer may be the owner, manager, marketer and 
sales person. While the designer is central to the task of designing within the 
constraints of the fabric, the person responsible for cutting the patterns out of 
the fabric is also a very skilled person as the fabric may not arrive as a roll of 
fabric as in the conventional manufacture process. This cutter may or may not 
be the designer; however, there does need to be a good understanding of the 
relationship between a design, the pattern and fabric handle.

•	 Intellectual: as with many small businesses, there are limited financial resources 
to engage in a full copyright or branding strategy and the extent to which this is 
entered differs according to the individual company.

3.7  The Remanufactured Fashion Business Model
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•	 Physical: all remanufacturing companies need the basic essential equipment to 
develop the physical product from a design idea. This may be at a shared or own 
studio equipped with sewing machines, cutting tables and storage areas as well 
as work tables. Other physical resources may be a showroom area or retail site, 
but again this is dependent upon the financial resources of the company.

•	 Financial: as with other small to micro-enterprises, most companies operate on 
revenues from retail sales and funding from bank loans, etc.

3.7.3 � Revenue Model

Cost Structure (What is the cost structure like?)
Most remanufacturing companies, although they try to minimize costs, are value 
driven, in that they focus less on the costs and more on creating value for their 
products and services. Because of their small size and, or, access to finance, the 
current system within which to operate, there is limited potential scope to achieve 
either economies of scale (where costs are reduced through volume production 
and selling of a product) or economies of scope (where costs are reduced through 
incorporating other businesses which have a direct relation to the original product).

Revenue Streams (What types of revenue streams are involved?)
Remanufacturing companies have two main streams of revenue, retail and whole-
sale. Retail is either through online sales or physical stores. Wholesale is when the 
company sells the products to other retailer stores or e-retailers.

3.8 � Implications for the Design and Manufacture  
of Remanufactured Fashion

Remanufactured fashion design is currently carried out by small to micro-fashion 
enterprises who produce small volumes for a niche market. Some remanufactured 
fashion collections have been successful through the high-street stores serving the 
mass market, but face difficulties due to lack of (i) sales volume to achieve sale 
figures/targets set by retailer and (ii) price sensitivity to the market. These com-
mercial pressures are compounded by the lack of effective marketing strategies 
for the interaction between mass market (high volume, high use of current fash-
ion trends and low price) and the remanufactured (low volume, high use of design 
and higher price). Ultimately, the commercial success of remanufactured fashion 
design is in meeting efficiencies, speed and quality issues:

•	 The efficiency and effectiveness of reverse supply chain.
•	 The optimum level of disassembly and rework needed for the recoverable 

garments.
•	 Recovery and rework cost as compared with the cost of virgin materials.
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•	 The level of skill of labour forces for sorting, disassembly and redesign 
processes.

•	 Product strategy and the design strategy.
•	 Efficiency of the remanufacturing process.

New skills for the industry
The cutting operation in remanufactured fashion is, arguably, more skilled than 
in conventional fashion design. The cutter needs to understand not only the type 
of fabric in use but also pattern placement on space constraining shapes and be 
able to assess how the cutting will impact on the finished design. The approach to 
design creation is also a skill that is different to conventional fashion design as the 
designer is often presented with ready-formed garments that need to be reformed. 
These are skills that may need to be evaluated as being part of the education of a 
designer and perhaps new roles in the industry for design skills for manufacturing.

Networking
According to the descriptions of remanufactured fashion design processes in 
Chap. 4, major issues in design and manufacture are availability of technology and 
access to raw materials. Not all garments require disassembly prior to redesign. 
Some designs are developed that incorporate seams from the original garment. 
However, where disassembly is required, this is a time-consuming, laborious stage 
of the whole process and it is expensive. A consortium led by the University of 
Leeds and C-Tech Innovation with Madeira Threads have developed a disassembly 
technology using a new sewing yarn that loses its tensile strength when exposed 
to microwave radiation. Designers and manufacturers can choose to manufacture 
either whole or parts of a garment, depending on disassembly needs. The sewing 
yarn behaves conventionally until exposed to the radiation (Philpot et  al. 2013). 
Although not in use commercially as yet, the speed of disassembly again suggests 
commercial benefits to remanufacturing. Again, Chap. 4 outlined the potential use 
of technology to overcome the unconventional cutting procedures in remanufac-
tured fashion businesses. Adopting new technology involves a balance between 
the return on investment of using the new technology and the costs of manpower. 
Many businesses can ill afford new technology and their maintenance, and the 
remanufacturing enterprises have no exception. Possibilities may exist in develop-
ing networks or associations whereby technology could be co-owned or shared.

Access to raw materials is an issue that is a continual dilemma for the reman-
ufacturing enterprise. The remanufacturing process described in Chap. 4 is com-
parable to the RemPro matrix (Sundin 2004) which demonstrates that efficiency 
of reverse supply chain affects the availability of remanufactured products to 
the customers. The apparel remanufacturer currently has little or no control over 
the reverse supply chain; management of the whole reverse logistic network is 
impeded by the cost implications, resulting in (i) high variability of quality and 
quantity of incoming materials and finished products; (ii) increased operational 
costs due to necessary additional space and labour to sort and grade and (iii) highly 
variable processing times that complicate production planning.

3.8  Implications for the Design and Manufacture of Remanufactured Fashion
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Developing collaborative networks with established textile waste collection 
authorities or develop product return systems is vital. Some take-back systems 
already exist; for instance, the Japanese polyester fibre and clothing manufacturer 
Teijin runs “EcoCircle” which network companies such as AEON and Uniqlo in 
Japan and Patagonia in the USA which must use their proprietary recyclable fibre 
to develop a range of products with various applications including garments (Sinha 
and Hussey 2009). In the UK, Marks and Spencer have teamed up with Oxfam 
with the target of reselling garments to major second-hand clothing markets. The 
SOEX group (global textile collectors) have developed a system called I:CO, a 
network of retail organizations with collection boxes for items which are returned 
to retailers who in turn send to SOEX for sorting and processing, a system that 
H&M has adopted within their retail sites. Moreover, networking with large textile  
collection companies can bring job creation benefits to localized markets. Textile 
collection companies can sort clothes that they have gathered into 140 classifica-
tions (grades). This can be expensive in terms of labour; the higher the number of 
grades, the greater the manpower required with associated costs. The trend is for tex-
tile collectors to no longer “fine sort” but instead to outsource this detailed sorting 
to partners in destination markets. The Textiles-4-Textiles consortium funded by the 
European Union Eco-Innovation has developed a system whereby colours and fibres 
such as cotton wool, polyester and blends are identified through near-infrared (NIR) 
technology and air jet streams automatically and quickly place the item of clothing 
into the appropriate receptacle (Palm et al. 2014). Although not yet in commercial 
use, the automatic sorting technology has the potential to not only reduce time to 
sort and employment costs, confidence in the type of fabric but also relocate sorting 
back to regions with the benefits of costs in transport and to the environment.

Quality standards
Currently, quality of remanufactured apparel is dependent on the designer and 
machine operator’s skills and experiences, but the quality inspection process 
must be standardized if firms are capable of progressing from niche market vol-
umes to mass market. Designers and manufacturers may be able to develop a  
quality standard for the inspection of discarded cloths (possibly through use of 
T4T machine) and for the final product. As quality is a key factor for the mass mar-
ket, remanufacturers may explore incorporating existing final garment inspection 
quality standards into their process. A quality indicator would also satisfy fully the 
definition of remanufacture as expounded by Ijomah et al. (2007) “The process of 
returning a used product to at least OEM original performance specification from 
the customers’ perspective and giving the resultant product a warranty that is at 
least equal to that of a newly manufactured equivalent”.

National and International Trading
The confusion about the term “remanufacture” and lack of a “universally accepted 
definition of remanufacturing” (APSRG 2014a, p. 1) is a problem in developing 
legal frameworks for international trading and consumers’ confidence. Issues regard-
ing manufacturing remanufactured fashion across global trade policies require 
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frameworks that are accepted between trading parties, e.g., the need for cleaning  
or fumigation certificates, the ban on intimate apparel, socks, etc., the size or weight 
of individual bales of second-hand clothes and the total amount imported, etc. 
(Hawley 2011).

As a consumer, when buying a garment, it is the brand label and the purchase 
receipt that are the warranties that are viewed as inducing confidence. This is the 
same for conventional as well as remanufactured fashion, within a local market 
(national as opposed to international). When developing remanufactured products 
across global trade policies, it is subject to trade agreements on import and export 
of used (core) garments. With respect to ecolabels this raises two important ques-
tions: (i) would the use of eco-labels help in international trade and (ii) are interna-
tional markets necessary for the remanufactured enterprise.

As the apparel industry is customer driven, eco-labels have been regarded as 
an important tool in communicating and developing sustainable consumption with 
people, process and profit in mind. Eco-labels incorporating end-of-life manage-
ment strategies such as recycling are beginning to be developed within the tex-
tiles industry. The Global Recycled Standard by Textile Exchange certifies that a 
firm produces recycled textiles to set criteria using post- or pre-consumer prod-
ucts. The label was originally developed by Control Union Certifications (CU) 
in 2008 and ownership was passed to Textile Exchange 1 January 2011 onwards 
(Textile exchange 2014). The textiles exchange website identifies up to 400 com-
panies as having been certified (Textile exchange 2015). Within the fashion arena, 
the R Cert has been developed by the non-governmental body ReDress which cer-
tifies that a fashion brand has used recycled textiles in the preparation of a range of 
clothing (ReDress 2014).

As yet we have not identified an eco-label for remanufactured fashion. Indeed, 
there have been calls for a Slow Fashion label to be developed (Cataldi et al. 2010). 
Although global retailers have shown interest in developing eco-labels (Gallagher 
2011), European retailers using textiles certified to OekoTex100, one of the three 
most successful eco-labels (Golden 2010), had not felt that this gave them any 
competitive advantage in retailing, except for babywear and children’s wear where 
consumers were reassured about the health and chemical safety aspects of the tex-
tiles used in the designs (Austgulen et al. 2013). Those retailers felt wary of apply-
ing eco-labels on adult fashion garments because they felt that (i) their consumers 
either lacked knowledge or were confused about what the eco-label represented, 
(ii) there was a disparity between eco-labels regarding coverage and (iii) the pre-
mium placed on the final product made it uncompetitive. The decision to buy an 
apparel item is more complex than that for food, fridges, electronics, automotive, 
etc.—they found that consumers primarily looked at colour, fabric, style followed 
by fit and functionality and then price. As there is a growing consensus that the 
focus of the eco-label should be directed not at the consumer but at business to 
business buying based on the evidence of the success of the public and private 
“green procurement” policies (OECD 2005; UNEP 2007), this does raise questions 
about the nature of a warranty for remanufactured fashion should be.

3.8  Implications for the Design and Manufacture of Remanufactured Fashion
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Business and market development
Turning to the question raised about the necessity of international markets for the 
remanufactured enterprise, the decision to develop markets at local, national and 
international levels is a matter of business growth as capabilities and capacities 
are related to size and available finances of a company. While business growth is 
a decision that individual businesses need to make, there is also a need to examine 
this philosophically from the premise of addressing sustainable fashion consump-
tion (Fletcher 2012, 2015; Brooke 2015). Chapter 5 will examine these within the 
fashion system that remanufactured fashion operates within.

3.9 � Conclusion

This chapter has examined the remanufactured fashion business processes 
described in Chap. 4 within the contexts of other sustainable fashion design 
approaches. Using the business model canvas approach, the remanufactured fash-
ion design process was examined as a business model. Implications were identi-
fied for the design and manufacture as well as the systems perspective of the 
fashion industry. Design and manufacture implications were related to developing 
efficiencies in product development (access to raw material, cutting operations and 
garment disassembly). Implications for the fashion industry from a systems per-
spective were noted to be related to networking approaches and international trade 
in remanufactured fashion. Issues identified were the potential for new skills edu-
cation or roles within the industry, the type of warranty that should be developed 
for trade in remanufactured fashion and the nature of business development that 
would be appropriate and possible for the remanufactured business model. These 
issues will be examined a part of a systems perspective for remanufactured fashion 
in Chap. 5.
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4.1 � Introduction

The process of remanufacturing fashion clothing was analysed in five selected 
companies. Semi-structured interviews, field notes from direct observations 
and published documents were used to collect information of each of the com-
panies and their process of remanufacturing. All the companies were found to be 
macro-scale independent companies, specialized in fashion remanufacturing. Both 
second-hand clothing (SHC) and waste textiles are used in the remanufacturing 
process. The following section describes the remanufacturing process practised by 
each of the companies.

4.2 � Overview of the Fashion Remanufacturing Process

4.2.1 � Company A

Company A was founded in 1997 by two fashion designers. Those designers first 
remade their clothes to wear for going out to clubs in the early 1990s. The com-
pliments they received for the designs encouraged them to set up a small busi-
ness to deconstruct second-hand clothes and redesign them into twisted tailored  
garments. The company is now established as a clothing label, a shop and a small 
design team specializing in fashion remanufacturing. The target customer group 
is women/men who really have a strong identity, love to be unique and prefer the 
individual look.

The materials used for remanufactured fashion are either recycled, fair trade 
or organic. Those fabrics are mixed with best quality SHC such as men’s suits, 
T-shirts, knitwear, silk smoking jackets and coats made from technofabrics, 
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vintage ties, dead stocks, denims and dresses. SHC is obtained from charity shops 
and SHC collection/sorting centres. Suiting materials are used as the primary 
material for the remanufacturing process. Collected men’s suits are checked and 
dry-cleaned before being reused. Other SHC and the fabrics are also cleaned, if 
necessary, and sorted according to the colours or fabric type.

The process of remanufacturing is fairly different to the manufacturing process 
of an original fashion product. Designers attempt to transform best quality second-
hand garments into timeless, unique fashion pieces. Fashion collections do not 
conform to fashion trends because the purpose is to create a sustainable fashion 
collection that represents a unique theme. “…we don’t really follow trends. We 
kind of do what we want to do and we feel, obviously…but the collection has a 
definite style, a definite mood, a definite movement…”, says the business manager.

With dimensionally restricted materials, designers follow a very creative and 
practical approach to explore design ideas. For example, a trouser or a coat is 
experimented upside down on the mannequin, suits or jackets are mixed with ties 
to form a dress, or a shirt is draped on the mannequin to form a skirt (Fig. 4.1). 
Draping technique is largely being used, and the garments are disassembled only 
when needed. If there is a requirement to disassemble some of the component 
parts, that is being carried out simultaneously while exploring the design ideas. 
Designers’ attempt is to keep the disassembly minimal as it is a time-consuming, 
manual operation. Many garments are created to be multistyled, i.e. one garment 
can be worn in many different ways.

Fig. 4.1   Draping a shirt to 
form a skirt (source Authors)
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The company takes part in several catwalk events and trade shows annually 
and receives short-orders or rolling orders from the buyers nationally and interna-
tionally. The product design seems to be standardized throughout the order; how-
ever, the fabrics are non-standard in terms of colours and material type. Therefore, 
repeatability is possible through the design, yet each garment differs by colours or 
fabrics. In addition to the design range, company A creates one-off pieces to sell in 
its own shop. No two garments are same, even though they are cut from the same 
patterns, because the fabrics or the colours are always different from each other.

Selling remanufactured fashion has been successful through the high-street 
stores serving the mass market; however, there are difficulties to continue due 
to lack of sales volume to achieve sales targets set by the retailer and the lack of 
price sensitivity to the market. Nevertheless, the collection is non-standard and 
the remanufacturing process is highly labour-intensive, resulting in a high price, 
which is a barrier to enter the mass market.

4.2.2 � Company B

Company B is a fashion remanufacturing business and also a social enterprise. The 
aim of the business was to explore textile recycling possibilities and local commu-
nity development. According to the designer, her work on recycling clothes started 
twenty years ago when she was doing a project with Oxfam to investigate the pos-
sibilities of reusing discarded, donated garments. Meanwhile, by looking at the 
amount of waste produced due to student sampling processes or the concept of fast 
fashion, the designer realized that there was a gap in understanding what sustain-
able fashion meant. Therefore, she had set up the social enterprise to experiment 
different techniques as a designer to utilize the waste as a resource and also to 
teach design skills to local people.

Company B uses discarded clothes to produce collections of sustainable 
designs. The enterprise community recycling workshops are conducted to teach 
participants the skills of remaking and extending life of the garments in their 
own wardrobe. Designer believes that knowledge transferred through community 
workshops helps to reduce air miles associated with clothing and improve local 
design and manufacturing capabilities. The business targets women in the local 
community, who loved recycled products and express an interest to learn fashion 
designing and sewing skills.

The designer uses discarded apparel, household textiles (curtain, duvet cov-
ers, etc.) and waste fabrics from textile factories as raw materials to the process. 
According to the designer, the process cannot be started with design sketches as 
the final design is largely governed by the existing material stock. Therefore, the 
approach is to break the ground rules of fashion designing and enjoy the freedom 
of creativity. Initial design ideas are explored by draping the fabrics, creating dif-
ferent shapes and making toiles.

4.2  Overview of the Fashion Remanufacturing Process
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Most of the garments are fully disassembled by cutting along the seams using 
pair of scissors, in order to get a sufficient length and width of the material to 
work with. However, when there are complex design and construction features 
included in discarded garments, the designer tends to maintain those features in 
the new design without destroying them by disassembling. Designs are mainly 
one-off pieces, and it is challenging to produce few repeats due to fabric restric-
tions. Figure 4.2 shows some of the sample garments made by the designer.

There are community workshops held by the designer for the local commu-
nity to enhance their design and stitching capabilities. The participants create 
few designs for the company and also for their own use. Those garments are sold 
through ethical or sustainable fashion shops, through market stalls or through 
personal channels.

4.2.3 � Company C

Company C is operated by a designer who is inspired by couture styling. 
Company C started in the year 2008 by the designer as she wanted to promote 
sustainability in fashion. Discarded denim fabrics are collected and transformed 
into high-quality, unique design pieces. Denim fabrics are used as the main raw 
material due to various reasons. Cotton is used to make denim fabrics, yet cotton 
is an unsustainable fibre in terms of water and chemical use, and therefore, reusing 
denim fabrics saves the resources and environment. Moreover, denims never go 
out of fashion; the more you wash and use it, the more features it gives.

Fig. 4.2   Remanufactured 
fashion (source Authors)
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The main source of denim fabrics are denim trousers, collected from charity 
shops or consumers. Those trousers are completely disassembled before remanu-
facturing them into new designs. Company employees design students or people 
from the local community as part-time staff to disassemble denim trousers. The 
process of disassembling is manual and time-consuming, and quality of disassem-
bly could be a problem as many of the employees do not follow the instructions 
provided. Figure 4.3 shows some of the denim trousers which are disassembled.

Due to the narrow width of the trouser panels, redesigning process is chal-
lenging, and therefore, the creativity of the designer plays an important role in 
the design process. In order to produce an attractive, unique design, disassembled 
pieces are experimented on the mannequin by creating various shapes and styles. 
Each of the experiment is photographed and analysed later to decide the best pos-
sible combination of shapes and pieces. Successful shapes are selected and pro-
ceed into a final design, as shown in Fig. 4.4.

Fig. 4.3   Disassembled denim trousers (source Authors)

Fig. 4.4   A dress made from 
discarded denims (source 
Authors)

4.2  Overview of the Fashion Remanufacturing Process
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The company targets high-end consumer with expensive pricing, because the 
garments are individually designed and manufactured. Moreover, the whole pro-
cess of remanufacturing involves more time and skilled labour, compared with the 
traditional manufacturing process. The company attempted to sell the products 
through existing retailing channels and however compelled to pull out due to high 
price. Nevertheless, the price should reflect the amount of time and effort spent on 
making that fashion, because it may take 2–3 days or even more to complete one 
design. Those designer-made, expensive pieces would be a way to promote slow 
fashion among eco-minded consumers.

4.2.4 � Company D

Company D is a forward thinking women’s wear vintage clothing and accessory 
label that focuses on giving a new life for tired vintage clothing. The business, 
founded in the year 2009, was initially supported by John Moore’s enterprise pro-
gramme and the Prince’s Trust funding. The company is owned and managed by 
the designer herself. She was trained in adult education and used to coach people 
of all ages to develop their skills and creativity. She teaches fashion and textiles in 
school, in colleges and in the community. With the help of the School for Social 
Entrepreneurs programme, she established “Work and do” workshops to bring 
communities together and promote to create something new from old.

The company sources SHC from a wholesaler who deals in vintage clothing. 
Previously, company made an attempt to collect discarded clothing from the con-
sumers and charity shops, but it was a time-consuming task and the designer was 
unable to collect sufficient amount of materials to fulfil the requirements. Sourcing 
from a wholesaler was found to be the best option where the designer can pur-
chase only what she needs. As the target customer group is the girls within 18–25 
age group, discarded, large-sized garments with bright colours and floral prints 
are ordered from the wholesaler. An order contains around 40 kg of clothing and 
delivered based on a request made by company D. Due to the long relationship the 
company maintains with the wholesaler, the wholesaler has a better understanding 
of the fabrics and prints required by the company and supplies accordingly. Those 
pieces of vintage clothing are mixed with remnant fabrics purchased from other 
merchants, in order to produce sustainable fashion.

The disassembly operation could be either complete unpicking of a garment 
along the seams (if the garments were small in size, e.g. size 8–14), or using a 
pair of scissors to cut along the seams if the garment is large enough to obtain suf-
ficient fabric for the intended design. Since the designer worked mostly with plus 
size discarded garments, she could cut the new pattern out even without disassem-
bling the whole garment. “Sometimes I don’t disassemble them, that’s why it takes 
quicker time”, says the designer. Instead, a dress could be opened up by cutting 
along the waist line and from the side seam. She found this as an easy and quick 
method when compared with the effort and time taken in the disassembly process.
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The designer attempts to create fairly simple, trans-seasonal designs in three 
sizes: small, medium and large. Most of the dresses are semi-fitted, and the waist 
band is elasticated to minimize the need for sizing. For example, as shown in 
Fig. 4.5, a “small”-sized dress could be worn by a size 8–12 or even a size 14 per-
son; this reduces the wastage and fit issues.

Moreover, the designer experiments with appliqué and screen printing tech-
niques in remanufacturing new from old clothes, as shown in Fig. 4.6. The designer 
explores the possibility of using screen printing technique to give a fresh look to 

Fig. 4.5   Multisized garments (source Authors)

Fig. 4.6   Appliqués and 
screen printing techniques 
(source Authors)

4.2  Overview of the Fashion Remanufacturing Process
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tired vintage material; however, there are several challenges such as the additional 
cost that need to be incurred and the increase of the price of screen-printed clothing.

The remanufactured garments are sold through vintage shops and market stalls. 
Those fashions are proved to be attractive to the youth, mainly because vintage 
has become a fashion now, as the designer experienced. However, selling those 
remanufactured fashions through existing sales channels is difficult due to the high 
price of those designer-made pieces.

4.2.5 � Company E

Company E, located in London, is founded in 2006 by a designer and her business 
partner. It operates as a small enterprise, comprising four full-time employees and 
few fashion students spending their internships. According to the designer, her 
interest in ethical fashion began while studying for the undergraduate degree in 
fashion design where she created a fashion collection entirely from organic and 
recycled materials. While doing the collection, she came to know the amount of 
good-quality clothes that are thrown away by the consumers and realized the pos-
sibility of creating new clothes from recycled fabrics.

The company designs and produces innovative, quality women’s apparel and 
accessories which are made from hand-picked, locally sourced, and recycled 
fabrics. Company’s own brand continues to grow and wins a number of awards 
including Trefor Campell Award for Creative Enterprise and SME (Small Medium 
Enterprise) Innovation Award.

Company collects discarded clothing from charity shops and commercial recy-
cling companies or through consumer donations. Those discarded pieces of cloth-
ing are disassembled and mixed with remnant fabrics to remanufacture them as 
best quality, sustainable fashion collection. The main reason for using remnant 
fabrics is to produce repeats and volumes. Initial design ideas are generated by 
mixing various materials and colours to explore the possibilities of creating a com-
mercially viable product.

Design finalization is largely influenced by the quality and quantity of avail-
able fabric stock. If the quantity of the material is restricted, yet the fabric is in 
good quality, the designer tends to create one-off piece for the high-end market. 
If there are sufficient quantity of materials available in one particular fabric type 
and colour, the final design aims at producing volumes. To enhance the capability 
of producing volumes, company also collects fabrics with similar types and prints 
over a period of time.

Disassembly is not a compulsory operation for the designers in this process. 
Production pieces are directly cut from the discarded apparel without disassem-
bling the entire garment, in order to save time and labour cost. Moreover, knit-
ted fabrics are preferred than woven fabrics when dealing with dimensionally 
restricted fabrics, because of the fact that knitted fabrics could be stretched to 
adjust to the production pattern, if there is a little shortage.
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There are certain set of rules followed by the pattern cutting operator when 
cutting the panels for bulk orders, and the designer highlighted a new skill set 
required for the pattern cutting operator, in order to manage the process efficiently 
and effectively. Operator must possess design skills and technical ability in order 
to make independent decisions during cutting as it is not a straightforward process. 
Basically, a design has standard pattern and standard set of rules to cut by, yet the 
fabric is not standard throughout the order. For example, when there is a panel 
T-shirt being produced, same production patterns will be used throughout the pro-
duction order, but the fabrics and colours of the panels could be different from one 
garment to the other. However, there are certain rules to cut them out so that they 
all look basically the same design.

Company has been producing fashion collections to exhibit in London Fashion 
Week since 2009. The collections had been displayed as a part of Estethica, the 
ethical arm of the British Fashion Council. There are two catwalk events organized 
every year: spring/summer and autumn/winter. As a result of catwalk events, com-
pany receives production orders from fashion retailers nationally and internation-
ally. The order quantities ranged from 70 to 100 pieces for the selected styles from 
the sample collection. However, as a sustainable fashion label, company recently 
decides not to operate as an ordinary fashion brand that shows two collections per 
year. Instead, the company issues a trans-seasonal lookbook with a colour story 
that includes previous designs and few new designs. The idea is to obtain bulk 
orders for those trans-seasonal products and not to restrict to the seasonal time 
boundaries. “…we will offer that as whole sale, trans-seasonal so that people don’t 
have to get their order by certain date, get it to the shop by certain time to fit with 
all their other stock”, says the designer.

One-off pieces are manufactured in-house, and the small orders were outsourced 
to several manufacturing facilities. Moreover, company E developed manufacturing 
capacity in Bulgaria with the aim of mainstreaming remanufacturing fashion busi-
ness and planning production to bulk orders in that manufacturing facility.

Company E sells its products online as well as through several retailers nation-
ally and internationally. Company has also teamed up with high-street retailers to 
produce remanufactured fashion collections.

4.3 � Implications for Mass Manufacturing

The case studies reveal that the fashion remanufacturing business currently  
operates in niche market level, and the industry has yet to develop the process into 
a more mainstream business model. Reducing the environmental burden caused 
by waste textiles would presumably be possible through remanufacturing greater 
volumes, potentially through mass markets. The following implications are raised 
through the case studies:

4.2  Overview of the Fashion Remanufacturing Process
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4.3.1 � Process Input

In a conventional manufacturing process, fabrics are purchased according to the 
finalized designs, whereas in remanufacturing, the acquisition of fabrics is the first 
stage, and the design process is largely governed by the characteristics of SHC. 
Producing volumes from a particular design is complicated due to fabric restric-
tions, and the designers have to challenge the traditional production norm of 
creating volumes. Conventional mass production divides an order quantity into 
different sizes and colours, and each garment must be produced from one fabric 
type. Obtaining large quantities of fabric from one particular type is difficult in 
a remanufacturing process, and therefore, production volumes in remanufacturing 
mean standard design throughout the production order, yet different types of fab-
rics and colours could be experienced from one garment to the other.

4.3.2 � Cutting Operation

The cutting operation in remanufacturing is manual, with each garment being 
hand-cut individually, and therefore, cutting cost is higher than the conventional 
manufacturing process. In the mass manufacturing process, fabrics are purchased 
in bulk and several garments are cut at once by laying several fabric plies and 
using modern cutting technologies. Obtaining several plies from regular shapes 
is difficult in the remanufacturing process due to high variability in fabric shapes 
recovered from SHC. However, a technology similar to that used by leather cut-
ting machines, combined with a pattern-making software, could be a possibility 
to increase efficiency in creating volumes. Leather cutting machines allow cutting 
required shapes over an irregular-shaped single ply and to make timely corrections 
to the patterns. By using an inbuilt projector camera, the user can place the digital 
patterns effectively in an irregular-shaped material and adjust the cutting direction 
in accordance with the material. This kind of a technology would help to develop 
an effective cutting operation in fashion remanufacturing which would increase 
the output of finished products and reduce material loss and eventually increase 
the effective utilization of the materials.

4.3.3 � Garment Assembly

Garment assembly in the remanufacturing process is fairly standard as in the con-
ventional process and is carried out using industrial sewing machines. However, 
production is based on an individual/whole garment system, i.e. one operator 
assembles the entire garment. This is an effective system when a large variety  
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of garments have to be produced in extremely small quantities. The widely used 
system for mass production in the industry is the progressive bundle system, 
where the entire production is broken down into sub-operations, and the garments 
are gradually assembled as bundles of cut panels moved through operations. Each 
operator is responsible to perform one sub-operation (e.g. sewing the hem, sewing 
the centre back seam). However, this system may not be suitable for mass pro-
duction in remanufacturing due to frequent variations of colours and fabric types. 
Given that the design remains unchanged, operators can still be allocated to per-
form specific sub-operations for the entire production order. However, line effi-
ciency could be decreased because the thread colour needs to be changed when 
the fabric colour changes, and the machine needs to be adjusted depending on the 
fabric type. Nevertheless, adopting this manufacturing system would be possible 
if the operators are provided with extra thread cones, bobbins are filled up with 
the required thread colours, and if the operator is capable of adjusting the machine 
according to each fabric type.

The modular manufacturing system can be considered as the most suitable 
system for fashion remanufacturing, given the high degree of style changes. The 
modular manufacturing system consists of small groups of highly cross-trained 
operators organized into modules with a high operator empowerment to make 
decisions, which is best suited to the circumstances of remanufacturing. A work 
module can be created to produce the entire garment or to produce sub-assem-
bly units. Manufacturing layout is U-shaped with more machines than opera-
tors. These excess machines with special features and attachments are required to 
handle style variations in remanufacturing. Operators usually work in a standing 
position and are interchangeable between tasks. The production unit can be one 
garment or small bundles. This system is characterized by greater flexibility, better 
quality control and short throughput times.

4.3.4 � Quality Standards

It was noticed through the case studies that no quality standard is implemented to 
test the final quality of the products. Quality is controlled throughout the produc-
tion process only by designers’ experience and knowledge. However, in a mass 
production environment, the manufacturing operation is performed by a number of 
machine operators, and it is required to have a quality standard in order to main-
tain a consistent quality level throughout the order. In a modular manufacturing 
system, achieving the required quality level is the responsibility of the operator. 
The idea of satisfying the customer is maintained at each work station, and every 
operator is considered the customer of the previous operator. In this way, the qual-
ity standard is maintained within the production line, thus avoiding the time and 
labour requirement for final quality checking of the finished garment.

4.3  Implications for Mass Manufacturing
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4.3.5 � Distribution and Retailing

As per the evidence from the case studies, remanufactured fashion still fails to reach 
the high street mainly due to two reasons: one is the high selling price and the other is 
that the design studios can only standardise a design but not the fabric as the access to 
volumes of the same fabric are constrained by the system that the designers currently 
work within. Company A used to sell its products to a major high-street retailer, but 
was compelled to pull out because the fashion collection appeared non-standardized, 
and also the products were not price-sensitive to the market. This challenge was over-
come by company E by collaborating with a mass market retailer. However, the collec-
tions are sold only at retailer’s online shop because the volumes from one design are 
not in sufficient quantities to deliver and sell in the retail shops around the UK. Most 
of the fashion retailers are still not prepared to take the risk of having non-standard 
fashion collections in store, yet the extent of growth of this business is dependent on 
the commitment and involvement of larger retailers. Remanufacturing firms are cur-
rently attempting to build up relationships with large retailers because creating ranges 
for mainstream retailers is the best way to approach the mass market.

The study showed that the price of a remanufactured garment may be high 
mainly due to the time spent redesigning the garment and that bulk production 
does not take place (which would normally achieve economies of scale). Company 
D and Company E attempt to produce multiples of standard simple designs to 
minimize the time spent in the design stage which in turn reduces the cost. This 
must be way forward in approaching the mass market, rather than creating com-
plex and unique products at high prices. Nevertheless, cheap price encourages 
consumers to buy more and dispose garments frequently, which supports a culture 
of fast fashion. The best option may be to make the consumer aware of sustain-
able fashion and the environmental benefits of their purchasing decisions, so that a 
consumer may make a sustainable choice even at a higher price. However, slowing 
down the consumption rate is less preferred by the retailers because their sales and 
profits are boosted by the fast-changing fashion cycles.

4.4 � Conclusion

The process of fashion remanufacturing challenges the typical fashion design pro-
cess that starts with the design sketch. Creation of a remanufactured collection 
begins with the analysis of materials obtained from discarded garments and explor-
ing the ways of redesigning and reconstructing them, by creating various shapes. 
The method used to remanufacture is very much depending upon the size and the 
usable material space of the discarded item. Therefore, designers’ creativity is a 
key factor for the successful completion of the process that creates timeless fash-
ion. The real challenge for the designers is to explore new avenues in sustainable 
fashion design by superseding the rules in the conventional fashion design process.
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5.1 � Introduction: A Comparison Between Conventional 
and Remanufactured Fashion Design Processes

Chapter 1 identified that remanufacture has been noted as a vital element in the circu-
lar economy (ASPRG 2014a, 2014b; Savaskan et al. 2004; Sundin 2004; Guide et al. 
2003). It has been proposed that rather than perceive waste management as discrete set 
of operations (of generation, collection and disposal), it should be viewed as a system 
where waste is regarded as “part of a production system, the relationship of waste to 
other parts of the system is revealed and thus the potential for greater sustainability of 
the operation increases” (Seadon 2010). To that end, this chapter examines the issues 
that confront the development of an efficient fashion remanufacturing process.  To 
comprehend the issues faced in remanufactured fashion, it is important to understand 
the conventional fashion design process practiced in companies of all sizes. Chapter 
4 outlined case studies that described the processes of a number of fashion design-
ers involved in upcycling and remanufacturing. The conventional and remanufactured 
fashion design processes are illustrated in Figs. 5.1 and 5.2. The design process com-
prises a sequence of activities which occur in a logical order, from concept formation 
to the final product. Although in real time it is difficult to state exactly where one set 
of activities ends and another starts, they are described as phased for ease of exami-
nation. Following the classic five-phase sequence, the differences in the phases and 
activities are presented in Table 5.1. The main points of difference are as follows:

•	 Raw materials used: virgin fabrics in conventional and second-hand clothing 
(SHC) in remanufactured.

•	 Design trend research conducted: colour, fabric and styles for conventional styl-
ing in remanufactured as fabric and colour are as found in SHC.

•	 Range strategy to be developed as samples: confirmed prior to concept develop-
ment in conventional process, this is delayed and can only happen when sam-
ples are being developed due to constraints placed by pre-cut fabric shapes.

Chapter 5
Systems Requirements for Remanufactured 
Fashion as an Industry

© Springer Science+Business Media Singapore 2016 
P. Sinha et al., Remanufactured Fashion, Environmental Footprints  
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•	 Sample development: shapes cut on roll of fabric in conventional pro-
cess, is restricted and decisions need to be made regarding disassembly for 
remanufactured.

•	 Standardization of designs: can be for colour, fabric and styles in conventional, 
only style in remanufactured (colour and fabric restricted by what is available).

•	 Volume production: can be in hundreds of any unit for conventional, restricted 
to fabric availability in remanufactured process.

business design  
audit audit

strategy 
formulation

concept development

toiling

sampling

sample 
development

garment presentation

grading

production

production 
specification

delivery

start of season

end of season

retail

buyers' selection

selling

factory sampling

pre-show 
preparations

showing

route trialling

production 
modifications

Research and analysis phase: 
gathering of information about styling and industry 
trends, fabric development and new business
opportunities. Culminates in a brief outlining budget, 
time, new fabrics, colours, styles and successful
repeats (classics) from the previous year that can be
amended according to trends.

Synthesis phase: 
concerned with producing a range of 
samples to be viewed by the relevant
audience

Selection phase:
concerned with preparation of presentation of
garments for viewing and selection of a range to 
manufacture for retail. 

Manufacturing phase:
selected garments tested and prepared for 
production process according to production 
specifications .

Distribution phase:
manufactured garments delivered from 
factories to appropriate retail sites

inspirational 

confirmational 

Fig. 5.1   A general fashion design process (based on Sinha 2000)
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5.2 � Remanufactured Fashion as a Reverse Supply System

A supply chain has been described as consisting of all the activities involved in 
delivering a product from raw material through to the customer including sourc-
ing raw materials and parts, manufacturing and assembly, warehousing and inven-
tory tracking, order entry and order management, distribution across all channels, 
delivery to the customer, and the information systems necessary to monitor all of 
these activities (Quinn 1997). The fashion design process is an element within the 
supply chain and as may be seen, the activities and stages in remanufactured fash-
ion are as those of the conventional fashion design process but with the addition of 
collection of SHC, cleaning, sorting and storage, disassembly, prior to remanufac-
turing, distribution and selling. This is similar to the main activities in the reverse 
supply chain which include gathering used products, classifying and segregating 

SHC COLLECTED

INSPECTION

LAUNDEREDRECYCLING PLANT

Dirty but useableUn-useable 

Clean and useable

PATTERN MAKING

ASSEMBLEY of pattern pieces

SHC STORED

CHOSEN SHCs

DRAPE PATTERN CUTTING

Full dissassembleyPartial/no dissassembley

SELLING: through 
retailer or e-rtail

CONFIRMATIONAL 
STRATEGY

RESEARCH AND ANALYSIS

SYNTHESIS

SELECTION

MANUFACTURE

DISTRIBUTION

Design 
audit

Business 
audit

INSPIRATIONAL  
STRATEGY

TREND ANALYSIS

CONCEPT 
DEVELOPMENT

PRESENTATION:
Fashion show,  retailer 
presentation, e-retail 

Production numbers for manufacturing: 
styles, colours (where available), sizes

Fig. 5.2   A generalized remanufactured fashion process (based on Dissanayake 2012)

5.2  Remanufactured Fashion as a Reverse Supply System
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them and transporting them to the appropriate locations for reuse, remanufacture 
or recycling (Majumder and Groenevelt 2001). A reverse supply chain has been 
defined as “the movement of products from the customer back to the seller or 
manufacturer… the reverse of the traditional supply chain movement of products 
from seller to customer” (Kahhat and Navia 2013). It has been argued that every 
supply chain has forward and reverse logistics (Veiga 2013). A supply chain will 
also encounter reverse logistics activities, through returns, repairs, reuse and recy-
cling. Products have the opportunity to return to the same supply chain in their 
reusable form as depicted in Fig. 5.3.

The forward flow of a supply chain is scheduled and processed by manufac-
turers and retailers within a certain time frame, whereas the reverse flow is initi-
ated by the consumer. This makes managing an efficient reverse supply chain a 
challenge in terms of capacity planning, controlling and gaining profit from recov-
ery activities and requiring additional consideration in planning, designing and 
the control of its activities. The situation could be further complicated because 
the customer may return the product during the product’s life cycle, at the end of 
use and at the end of life, and each type of return requires an appropriate reverse 
supply chain to optimize value recovery (Fleischmann et  al. 1997; Michaud and 
Llerena 2006; Nasr and Thurston 2006).

Chapter 2 discussed reverse logistics and it can be defined as “the process of 
planning, implementing and controlling the efficient and effective inbound flow 
and storage of secondary goods and related information for the purpose of recov-
ering value or proper disposal” (Kumar and Chatterjee 2011). It has been observed 
that successful reverse logistics solutions could only occur by efficiently integrat-
ing forward and reverse flows (Krikke et al. 2001; Stock 2001). The key objectives 
of reverse supply chains are product acquisition, reverse logistics, inspection and 
disposition, remanufacturing and marketing (Kumar and Chatterjee 2011).

Remanufactured fashion design is currently carried out by SME fashion design-
ers who produce small volumes for a niche market. Greater environmental impact 
would presumably be possible through greater volumes, potentially through retail-
ing in mass market volumes. While some remanufactured fashions have been 
successful in through the high street stores serving the mass market, there are diffi-
culties due to lack of sales volume to achieve sale figures targets set by retailer and 
price sensitivity to the market. These commercial pressures are compounded by 
the lack of effective marketing strategies for the interaction between mass market 
(high volume, high use of current fashion trends, low price) and the remanufac-
tured (low volume, high use of design, higher price). Ultimately the commercial 

Fig. 5.3   A simplistic representation of a reverse supply chain system (Source Sinha et al. 2014)

http://dx.doi.org/10.1007/978-981-10-0297-7_2
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success of remanufactured fashion design is in meeting scale, speed and quality 
issues, which are impacted by:

•	 The efficiency and effectiveness of reverse supply chain—how the reverse sup-
ply chain is managed.

•	 The optimum level of disassembly and rework needed for the recoverable gar-
ments—a cost/benefit analysis between disassembly:design.

•	 Pricing strategy to compare favourably with those products made with virgin 
materials.

•	 A skilled labour force in the sorting, disassembly and redesign processes.
•	 Product and design strategy that enables mass market production volumes.

The efficiency and effectiveness of reverse supply chain—how the reverse sup-
ply chain is managed
The efficiency of reverse supply chain affects the availability of remanufactured 
products to the customers (Guide and Van Wassenhove 2001; Guide et al. 2003). 
The apparel remanufacturer currently has little or no control over the reverse sup-
ply chain, and the management of the whole reverse logistic network is impeded 
by the cost implications, resulting in:

(i)	� high variability of quality and quantity of incoming materials and finished 
products;

(ii)	� increased operational costs due to necessary additional space and labour to 
sort and grade; and

(iii)	 highly variable processing times that complicate production planning.

Technologies to help efficiencies in collection, sorting, disassembly and man-
ufacture, as discussed in Chap. 4, are usually prohibitive in terms of costs and 
out of scope for enterprises that currently engage in upcycling or remanufacture 
as they tend to be small to micro enterprises. Relationships between the various 
supply chain stakeholders (forward as well as reverse) are therefore important to 
develop.

5.3 � The Current Fashion System

Systems have been described as “a set of things—people, cells, molecules or 
whatever—interconnected in such a way that they produce their own pattern of 
behaviour over time” (Meadows 2008, p. 3). The General Systems Theory (GST) 
was first introduced as a theoretical framework for the study of biological develop-
ment philosophies (Bertalanffy 1950) and became applied in the study of many 
fields including organizations, management, engineering, economics and system 
dynamics, because it enabled the study of individual behaviour within the envi-
ronmental contexts (Forrester 1976). The fashion system may be regarded as being 
a set of subsystems (Fig.  5.4) which influence the ebb and flow of the primary 

5.2  Remanufactured Fashion as a Reverse Supply System
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activity of the fashion industry—that of manufacture and retailing of clothing and 
fashion items. The subsystems may be described as:

•	 Primary (direct) subsystem is the decision-makers in the production/consump-
tion context (manufacturers, retailers, consumers).

•	 Secondary (indirect) subsystems influence the decision-making of primary subsys-
tem through their decisions (e.g. trend forecasters influence the large fabric manu-
facturers regarding the colouration of the fabrics and thus the choices available to 
garment manufacturers, or technology available for the manufacture of garments).

•	 Tertiary subsystem is the government and administrative groups who set the 
legal, political and economic framework within which the industry members 
operate.

•	 Other subsystems are groups or organizations in which, although not directly 
connected to the fashion industry, they try to influence the behaviour of all 
industry members to improve the status quo.

The individual parts of the systems (elements) are interconnected with either phys-
ical flows or information that together form a system (Meadows 2008). Identifying 
and using beneficial relationships and linkages between different parts of a system 
is key to optimizing the whole (Charnley et al. 2011; Mingers et al. 2010).

Taking a systems thinking approach (Meadows 2008), it may be observed that 
the current fashion system is important with several functions:

•	 From the individual consumers’ perspectives, the fashion system’s function is 
cultural and a tool for self-expression. Hamilton (1987) proposed the concept 
of “dress” as a cultural subsystem, based on technological, social structural 
and ideological components. Kaiser et al. (1995) coined the term “appearance 
modifying commodities” to define the functions of clothing and fashion in com-
municating and constructing personal identities; this has economic value in the 
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Fig. 5.4   The fashion industry subsystems (Source Authors)
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market place as it affects buying behaviour. Fashion consumption is concen-
trated within the developed nations where 72  % of global imports of apparel 
were into the European Union, the USA and Japan and growth in regions such 
as Canada, Korea and Australia (WTO 2014).

•	 From the workforce perspective, the fashion system’s function is to provide a 
livelihood through selling raw materials, wages and salaries, to develop skills, 
etc.

•	 From the industry and business perspective, the function of the fashion system 
is to manufacture clothes in appropriate volumes to achieve profits, provide 
employment and contribute to a nation’s economy (Allwood et  al. 2006; Cao 
et al. 2008). Clothing manufacture has played a significant part in the develop-
ment of a nation’s economy; 58 % of global apparel exports are manufactured 
in developing country suppliers and it has been instrumental in the development 
of the East Asia’s export growth and participation in the global economy (WTO 
2014).

To understand the primary subsystem, the value chain concept is a useful frame-
work (Gereffi 1999). A typical clothing and textiles value chain is organized 
into five parts, namely raw material supply which includes supply of natural and 
synthetic fibres, provision of components, production networks of garment fac-
tories, export channels by trade intermediaries and retail marketing networks. 
Progressing from one set of activities to the next requires some value-adding activ-
ity to make the process profitable (Cuc and Tripa 2008).

The global value chain for the textiles and clothing industry is often described 
as buyer-driven (Gereffi and Memedovic 2003). A buyer-driven value chain is 
one in which large retailers, marketers and manufacturers of branded items set 
up decentralized production networks in a number of exporting countries particu-
larly the low wage ones. This networking has, itself, raised many social and envi-
ronmental issues, which, unfortunately, are outside of the scope of this book to 
examine but nevertheless is an important consideration for a holistic study of the 
fashion industry.

Characteristics of the fashion industry may be noted as: time and cost, produc-
tion networks and importance of design, branding and marketing and these are 
the elements that present barriers and opportunities for the fashion company that 
undertakes a remanufacturing ethos.

Cost
The apparel industry is driven by lowering time and cost. The proportion of total 
costs of production to manufacture needs to remain low in order to derive the 
maximum profit from the process. Clothing manufacture is still largely manual as 
there is still relatively no better fabric manipulation during the sewing process than 
the human hands. Described as a “beachhead sector” (where capabilities can be 
acquired easily), apparel manufacturing has become a “commodity” resulting in 
new divisions of labour and barriers for suppliers wishing to enter the value chain 
or to upgrade (Gereffi 1999; Bair 2005; Gereffi et al. 2001; Gereffi and Frederick 
2010). Remuneration of manufacturing labour generally amounts to less than 

5.3  The Current Fashion System
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one-tenth of the value of the final product, e.g. more than 95 % of personnel in 
the apparel value chain are employed in assembly line positions, mostly located in 
developing countries, and they receive less than 10 % of the product’s value (WTO 
2014). It is difficult for fashion companies engaged in remanufacture or upcycling 
processes to achieve parity in terms of costs against this mass manufactured fash-
ion context due to the problems regarding access to volumes of fabric that would 
enable volume production (as already discussed earlier within this chapter and in 
Chap. 4). The problem with not achieving a comparable retail price for the gar-
ments would suggest that competing with high street market would be difficult 
without a good marketing strategy in place.

Time
The fashion market is characterized by short life cycles, high volatility, low pre-
dictability and high impulse purchasing (Christopher et al. 2004). Retailers need 
to spot trends quickly and translate them into the products for the shop floor in the 
shortest possible time and lowest cost so quickly imitate and produce only what 
sells in the market to sustain their competitive advantage (Christopher et al. 2004; 
Richardson 1996).

As many of the remanufacture and upcycle companies are design-driven 
and small in size, they have the capability to develop small collections that are 
ready for the market within a short time frame. The companies may manufacture 
themselves through a network of machinists employed either in the company or 
contracted as required. There are also a number of UK-based factories that can 
produce small runs of up to 50 units of trend-aware, trend-led or trend-setting 
garments within two or three weeks. It would appear, therefore, that the remanu-
facture fashion companies can compete with the large high street, mass market, 
retailers on the basis of timing if not volume or costs.

Global production networks
Apparel production for the mass market and high street takes place through glob-
ally distributed partners (McNamara 2008). Apparel production networks may 
include members in very distant (zone 3) or local/regional (zone 1, 1a) areas. 
Global retailers (which tend to have their origins and head offices within the 
West) with production in zone 3 areas (usually Asian) tend to have large suppliers. 
Retailers’ high growth margins take advantage of low labour rates in zone 3 but 
the supply chains can take about 12 months to deliver a collection. Retailers who 
operate on the fast fashion model typically have a network of smaller suppliers at 
more local, regional, distance (zone 1 or 1a, i.e. Europe or Morocco). Here prox-
imity to market enables the speed of response (2–3 weeks) but lower margins, as 
the labour rates are higher.

The “fast fashion” business model has been described as “lean retailing” with 
small batch production, short lead times and a reliance on near-shore production 
(Caro and Martinez-de-Albeniz 2015) which has helped the oft described “sunset 
industry” in developed economies (Abernathy et  al. 2006; Doeringer and Crean 
2006). Indeed, over the last few years, there has been a concerted effort by gov-
ernments around the world to bring production back to their national shores in a 

http://dx.doi.org/10.1007/978-981-10-0297-7_4
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process known as “reshoring” (Greenaway 2012). UK manufacturing is redevelop-
ing (Gould 2014) and although it is not expected to reach the pre-1990s volume 
production, there are a number of manufacturing units that offer a range of ser-
vices from basic cut-make and trim (CMT) to fully managed brand development 
services for companies that may be start-ups or more established; some are linked 
to larger production units overseas and can therefore can offer larger production 
runs at speeds to match the fashion market (DSA Manufacturing 2015; Sewport 
2015). A number of free to use directories of UK clothing manufacturers such as 
www.letsmakeithere.org, www.stillmadeinbritain.co.uk, www.freeindex.co.uk 
have been developed to encourage production sourcing within the UK. For the 
remanufactured fashion companies, this is an opportunity that is playing to their 
particular needs—most of the companies are young, or start-up, a few are estab-
lished and have developed a brand (e.g. Worn Again, Goodone, From Somewhere, 
People Tree). The production runs are still very small in comparison and there is a 
need to maintain price/cost balance; manufacturing at home may be more expen-
sive but this has to be balanced by the costs of transport of goods, customs clear-
ance and communication issues.

Importance of design, branding and marketing
Design, branding and marketing are crucial to the success of an apparel business, 
regardless of size or target market; calculated to add about 50  % to the whole 
value chain (Gereffi and Frederick 2010; UN 2010). Leading suppliers have devel-
oped both technical and design, marketing and branding capabilities to leverage 
competitive advantage and strengthen their supply chain relationships.

Caro et al. (2012) noted that the fast fashion model has three elements: (i) new 
product introduced throughout the season, (ii) demand typically decreases with 
time and (iii) new products are typically placed in more prominent positions to 
generate more interest than older ones. It has been noted that in the fast fashion 
business model design and marketing are strategic tools (Caro and Martinez-de-
Albeniz 2015). Instead of the biannual approach to collections, the fast fashion 
retailers have taken a product-based view to assortment planning. To generate 
baseline sales and profits, they develop a classic/basic range that is produced in 
volume and which has a longer period of time on the shop floor to sell. At the 
same time, the retailers introduce new items with a high trend and design input 
throughout the season in small batches for a fast throughput; they are not replaced, 
or reduced in price, which generate further profit. Design is also a strategic asset 
for remanufactured/upcycled fashion companies which enables them to generate 
products in short time frames (as mentioned previously). While both have design 
as a strategic tool, they use this differently: the fast fashion retailer uses design 
to promote their modernity while the remanufactured/upcycled fashion companies 
use it to declare their design vision and individuality. This difference in using their 
design approach (apart from standardization issues) is also an area that warrants 
careful examination regarding selling through the retailers or developing capsule 
collections for the mass market, high street retailers.

5.3  The Current Fashion System

http://www.letsmakeithere.org
http://www.stillmadeinbritain.co.uk
http://www.freeindex.co.uk
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5.4 � A Conceptual System for Remanufactured Fashion

As already stated, it is vital for remanufacturers to build collaborative networks 
with established textile waste collection companies or develop product return sys-
tems, retailers and manufacturers. Figure 5.5a illustrates the material flows within 
the supply chain and networks for the fashion industry as currently operates. 
Figure 5.5b illustrates the material flows within the supply chain and networks that 
could and would need to be developed for the fashion industry to enable remanu-
facturing practice to be efficient.

Rem Fashion  
company 

Virgin textile 
supplier

manufacturer

Retailer 

Press 

Consumer  

Waste textile 
collector

Charity shops

Laundry 

Unidirectional material flow and linkage in one direction

Material flow and linkages in both directions

Key: 

(a)

Fig. 5.5   a Current material flows within the supply chain and networks for the fashion industry. 
b Potential material flows within the supply chain and networks for the conceptual fashion manu-
facturing system (Source Authors)
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Waste textile collectors
Some design companies have developed supply networks with waste textile and 
second-hand clothing wholesalers to obtain a steady supply of input. Advantages of 
this for the design company include: (1) a steady supply of SHC, (2) increased like-
lihood of obtaining the required fabric types, colours and quantities depending on 
the production requirements, (3) minimizing waste generated due to in-house sort-
ing processes and (4) minimizing the time spent on collection and sorting of SHC.

Waste collection within the fashion industry is still voluntary, and this is not 
so in other industries where some retailers have integrated waste collection activi-
ties into their operations. For example, for electronic and electrical equipment and 
cars, the producer takes the responsibility for product take-back and recycling, as 
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Fig. 5.5   (continued)
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detailed under the Extended Producer Responsibility (EPR) policy (Van Rossem 
et al. 2006). Some take-back systems already exist, such as those described within 
Chap. 3 of the  EcoCircle and  I:CO and reported elsewhere  (Palm et  al. 2014; 
Patagonia 2013).

The growth of reverse logistics channels in the remanufacturing business could 
be facilitated by retailer involvement in collecting waste. If the retailer takes the 
responsibility of taking the products back from the consumer and passing them to 
a waste collection company, it is highly likely the waste collectors would receive a 
significant volume of a particular style and/or a particular brand. The waste textile 
companies, as an add-on to their sorting process, could then launder or organize 
to send to launder and disassemble or perhaps new businesses could be developed 
that disassemble garments. This kind of a reverse flow could enable remanufactur-
ing firms to obtain volumes of similar categories of clothing from waste collection 
companies. The SOEX Group, one of the world’s largest textile waste collection 
and sorting companies, has developed relationships with manufacturers and retail-
ers (e.g. Barneys New York) to restyle used clothing collected by SOEX Group 
(2012).

It would be possible for fashion retailers to develop relationships not only 
with waste collection companies, but also with remanufacturing firms in order to 
develop a closed-loop remanufacturing process and bring remanufactured fashion 
back to the store. Retailers could adopt this strategy as a part of their sustainable 
development plan which could facilitate material recirculation within the same 
loop and help develop local remanufacturing businesses.

Retailers
Current successful relationships have been developed with small boutiques, sus-
tainable and ethical fashion shops. Where relationships have been developed with 
high street (mass market) retailers, it has been problematic due to retailer require-
ments for standardization, retail pricing strategies and volume of product (which 
many remanufacturing or upcycling designers are unable to maintain or supply). 
However, developing relationships with mass market retailers has advantages of: 
(1) developing brand awareness, (2) opportunity to develop efficiencies in collec-
tion of SHC, (3) consumer engagement with sustainable fashion and (4) maximiz-
ing the environmental impact of remanufactured fashion design process.

Manufacturing units
For remanufacturing companies, developing relationships with manufacturing 
facilities to outsource production enables: (1) redirect designers’ time to develop-
ing new collections, (2) avoids the cost of setting up own manufacturing facility 
and (3) presents an opportunity to upscale production volumes.

Government and trade legislations bodies
As both the fashion and SHC industries are global, upscaling of remanufactur-
ing processes often require outsourcing production in overseas locations where 
international trade and legal issues need to be considered as part of the process, in 
order to successfully manufacture and retail remanufactured ranges.

http://dx.doi.org/10.1007/978-981-10-0297-7_3
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5.5 � Marketing and Strategic Considerations  
for the Remanufacturing Company

Taking into account the design process of the remanufactured fashion company, 
an analysis of the strengths, weaknesses, threats and opportunities (SWOT) is pre-
sented in Table 5.2. The SWOT analysis identifies opportunities in several areas. 
Many companies already retail through own websites, or host retail company web-
site or through a large fashion retailing company. Many also have their own brand 
label and some (such as People Tree or From Somewhere) are developing a brand 
presence in the more mainstream fashion market.

Table  5.2   SWOT analysis of the remanufactured fashion design process and company  
(Source Authors)

Strengths Weaknesses

• Flexible design process
   �Ability to supply more garments in small 

production numbers on request by retailers
   �Ability to slightly amend designs on special 

request by retailer’s customers
   �Ability to incorporate last-minute decisions  

or changes (e.g. unavailability of fabrics)
• �Production of one-off designs (special 

requests)
   �Primary source of information about his 

consumer’s needs and wants
• �Personal vision of fashion is most important 

element of process
   Helps in creating a brand image
• Manufacturing situated close to studio
   Speed of manufacture and delivery
   Help develop employment within the sector
• Manufacturing part of company
   �Greater level of control over the quality of 

production
• Focus strategy
   �Concentrated effort to a small, defined  

group of potential customers
• Sustainability credentials

• Very small number of permanent staff
   Efficiency of production reduced
   �Time to conduct market and fabric research 

increased—adds cost
   �Time to treat sourced fabrics (launder or 

disassemble) increase—adds costs
• �Weak forward and backward linkages within 

the supply chain
   �Lack of control over the supply chain—e.g. 

lack of access to regular supply of fabrics or 
volumes of fabrics

   Vulnerable to market fluctuations
• Distribution through independent retailer
   �No control over product placement within 

the store
   No regular contract for supply
   Irregular payment
   Not enough information about retail figures
   �Heavy reliance on retail buyers’ knowledge 

of their consumers
• No finances for promotion or advertising
   �Members of public remain unaware of the 

range
• �Lowered level of autonomy in comparison to 

regular designers
   �High authority over decisions about style/

vision but counterbalanced by availability of 
colour and fabric

• �Difficult to convey or prove sustainability 
credentials

• No quality control tests or measures

5.5  Marketing and Strategic Considerations for the Remanufacturing Company
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Fashion companies active in remanufacturing and/or upcycling (such as those 
described in Chap. 4) are small businesses and exhibit many of the characteristics 
of small businesses:

•	 Management is independent and managers also tend to be the owners
•	 Capital is supplied and ownership is often held by the individual, a group or 

family
•	 Operation is local (workers and owners are in one home community) but their 

customers and markets need not be local.

As the companies are small, they have to develop but strategically. Scott and Bruce 
(1987) explained their theory of small business development stages based on, among 
others, Greiner (1972) and also the product life-cycle theory. While the Greiner 
(1972) model was based on large company developments, the Scott and Bruce 
(1987) model is based specifically on observations of the small business and has five 
stages of development: inception, survival, growth, expansion and maturity. Each 
development stage is preceded by a form of crisis which will result in the company 
either folding or strengthened to develop to the next stage. It is possible to achieve 
stability without increase in size if that is the wish of the owner of the small busi-
ness (e.g. if the business growth and objectives have been achieved to meet the goals 
and lifestyle objectives of the founder) termed as “comfort zone” (Ashworth 2010), 
or “contained growth” by Bruce and Scott (1987). How they choose to develop will 
have differing implications for the company. The remainder of this chapter will 
examine the literature review regarding the implications of these choices.

Opportunities Threats

• Distribution/retailing through website
   �Web-based retail or manufacturers with  

retail sites—orders are a primary source of 
consumer information

• �Small companies could develop cooperatives 
to consolidate on group’s capabilities and,  
or, income and develop brands and PR

• �Brand collections—to develop consumer 
loyalty

• �Use textile designers to add to creative/unu-
sual offering

• �Link with larger fast fashion model fashion 
retailers to deliver small collections with 
limited shop floor life

• �Links with government and NGO’s to 
develop remanufacture label (quality assur-
ance and sustainability credentials of the 
process) for funding and policy information 
exchange

• �Develop PR and educational materials for 
the consumer, e.g. swing tags, brochures, 
website campaigns

• Changing retail buying patterns
• Very small market size
   Leads to small income and profit
• �Lack of finance difficult to overcome late 

payment
• �Lack of public awareness of brand may lead 

to loss of interest or enthusiasm for label

Table 5.2   (continued)

http://dx.doi.org/10.1007/978-981-10-0297-7_4
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Growth into a large company
As noted earlier, many of the fashion companies are at the inception; business was 
founded on the founder’s values and skills and all efforts are on product develop-
ment with one manufacturing unit, a single market and limited channels of dis-
tribution. Crises faced at this stage are most often regarding finance (to progress 
from establishment to gaining profitability and cash flow), administration (recog-
nizing the need for formalizing the systems and record keeping—perhaps a person 
has to be employed as not all entrepreneurs have these skills) and time (increased 
activity demands extra time to the business at the expense of family or personal 
time). Very often, the management role may be as supervisor and the organiza-
tion structure may be unstructured—as the business grows, the need for more for-
malization requires a change in management style and role. In terms of product 
development, there is little research undertaken into the consumer or product; the 
product is often the reason for the business having been developed.

In Chap. 4, companies also displayed the survival stage where the company is 
potentially a stable business, and needs of the business centre on finance role to 
develop into working capital—i.e. the need to finance the increased inventories 
and receivables. Often this is gained through bank overdraughts and small loans. 
There is increased competition as more new companies embark on similar busi-
nesses if this is seen to be successful. The fashion industry has low barriers of 
entry, and therefore, this increase in competition requires the company to search 
for new channels of distribution. There is an increase in the number and types of 
crisis:

•	 Overtrading—this is the danger of accepting more orders for production than can 
be fulfilled, this is uncontrolled growth and requires careful handling to avoid.

•	 Increased complexity of expanded distribution channels—if successful in find-
ing new channels of distribution, there are new customers, new values, new 
location and so new logistics; management styles have to be changed from 
supervision of staff to supervision of supervisors—i.e. employing more staff 
requiring greater delegation so losing some control over the process.

•	 Change in the basis of competition—with new competitors, there is a pressure 
on price points more than differentiation of products. If the emphasis is taken to 
go for the price-led competition, there is a requirement for volume production 
which requires financing placing more pressure on the management.

•	 Pressure for information—as competition grows, there are increased pressures 
for information about costs and cost controls require formalized control sys-
tems, perhaps through bringing in professional book keeping and auditors. This 
again leads to change in management style and potential changes in power base.

Scott and Bruce (1987) stated that companies may remain at the survival stage for 
some time, but they will be forced into taking the next stage (growth) either of 
their own volition or to meet the demands of the completion.

Growth has been defined as 15 % sales growth (Miller and Friesen 1984), but 
this has not necessarily been seen within the fashion small companies (Ashworth 
2010). Companies exhibiting growth stage are profitable but not necessarily 
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generating cash for the owner; any profits are returned to the company to consoli-
date on its position. The company is organized along functional roles and more 
time is spent on coordination of the functional managers. Professional accounting 
systems now in place, the company can undertake some research and development 
to expand their product range. If there are enough opportunities, the company can 
consider entering the expansion stage. However, the increased amount of competi-
tion will raise crisis of how to do this: compete on price or differentiation?

To compete on price requires an increase in market share and or new prod-
ucts, which will require financing (not just for growth but also for the operations 
required to produce the volume production). To compete on differentiation, expan-
sion of market share is relinquished in favour of margin and product differentia-
tion which requires more time and resources and so the company remains at this 
growth stage a longer time. The managerial style in this stage is more professional 
and somewhat decentralised, with increased delegation and relinquishing of some 
power, while the organizational structure is functional and decentralised.

A potential example of this is the case of Worn Again. Their story, presented on 
their website http://wornagain.info/, shows the development from an inception stage 
in 2005 producing shoes made from recycled materials and sold through Clark’s shoe 
shops to developing into upcycling corporate uniforms into clothes and accessories. 
Having established their credentials as a business with a team of four people with 
roles from chief executive officer, to business innovations, researcher and financial 
controller as well as a board of four experts from the fashion industry as well as aca-
demia, the company now is researching into technology for separating and extracting 
fibres in mixed material garments. They are being supported in this venture by H&M 
(the fast fashion retailer who are now second in size to the Inditex group who control 
Zara brands) and Kering (the parent company of the brand PUMA) (Reuters 2015). 
It appears that Worn Again is entering the expansion/maturity stage. They are now 
capable of not only financing growth but also maintaining growth through access to 
funders (e.g. H&M and Kering). Moreover, the Worn Again website separates team 
members (with functional responsibilities as well as the day to day running of the 
company and strategic directions) from a board of directors (to help advise on stra-
tegic direction and funding sources) thus demonstrating that their management and 
organizational structure has become fully functional with formalized systems of con-
trol and regulation. Most importantly, research and development has moved from 
focus on product innovation and market research to one of production innovation, as 
their website states “product becomes system” (Worn Again 2015).

The crises for the companies in the growth, expansion and maturity phases are 
changes in management styles: the founder of the company becomes increasingly 
further away from the operations of the business and so in danger of being less 
involved or powerful in decision-making. The greater size of the company and 
increased competition also mean that the company now has to undertake greater 
research about the external environment and greater efforts into financing the mar-
keting, maintaining and upgrading of the operations. Depending on the market, the 
founder may then sell the business or take it to the next stage which means coming 
away from being a small business to that of a corporation.

http://wornagain.info/
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Controlled or Comfort zone growth
Some companies choose not to grow beyond a particular size, particularly if they 
do not wish to undertake production innovations as reported above. This “con-
tained growth” requires a company to have achieved growth stage with all the 
characteristics listed as above. As there is an increasing number of design com-
panies capable of remanufacture, there are opportunities for them to develop net-
works from strategic collaborations to partnerships to consolidate on the group’s 
capabilities and/or income and develop brands and PR.

Caro and Martinez-de-Albeniz (2015) note that new models hinge on the 
design element of the product (although prices tend to be comparable to mass 
market). Market pull models use a form of open innovation and crowdsourcing 
approach such as at the threadless website which primarily prints on T-shirts. It 
encourages makers/artists to submit their own designs; the designs are voted for 
popularity; each week the most popular design is then printed on a T-shirt and 
sold. Every week new designs are chosen and the winning artist is paid for the 
design; there are also themed design challenges with larger cash prizes. There 
are other artefacts that can have the winning design printed on it (e.g. drinking 
flask, pillow cases, tote bags, laptop cases); the artist is paid for each time the print 
design is used. ModCloth, a clothing website, uses a similar model for manufac-
turing clothing, from designers who they retail as well as their own brand label. 
Market push platforms are evident in websites such as JustFab which curates 
hundreds of styles of shoes. The website asks the consumers to sign up to use the 
website, but in doing so they need to fill out what styles of shoes they prefer and 
so each day the website will email a set of shoe styles based on the preferences.

Other forms of strategic collaborations such as social enterprises can be found 
in organizations such as People Tree and Traid. People Tree was founded by Safia 
Minney, built on Fair Trade and organic cotton and wool. People Tree collabo-
rates with a number of communities of craftspeople in the developing world such 
as the Indian subcontinent and Kenya’s well as designers now household names 
(e.g. Zandra Rhodes, Orla Kiely). The craft communities often also support local 
schools, hospitals, etc. For each product, the People Tree website identifies who 
the item was made by and the payment structure, and how this benefitted the com-
panies and communities involved. Profits made by the communities are often then 
put back into their areas of interest. TRAID was launched in 1999 as a charity that 
collected and resold clothing, with the aim of diverting clothing from the landfill. 
TRAID still resell second-hand clothing and the profits made are then put back 
into social projects around the world. In 2002, they launched the TRAIDremade 
fashion label which developed clothing made from waste textiles and collabo-
rate with designers, artists and makers. Social enterprises use business methods 
to achieve social goals and have a variety of constitutional or legal forms: e.g. 
companies limited by guarantee or by shares; they may be mutual organizations 
(industrial and provident societies) or they may even be charities. The key dif-
ference from conventional private sector businesses is to maximize the reinvest-
ment of any profit generated back into the achievement of social impact (Meadows 
and Pike 2010). Social enterprises include the following forms of organization: 
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community enterprises, cooperatives, the trading arms of charities, employee-
owned businesses, development trusts, credit unions, housing associations and 
social firms (Vickers and Lyon 2014). According to Social Enterprise UK (2012), 
whatever form the social enterprise takes, there are some distinct characteristics in 
that they should have:

•	 Have a clear social and/or environmental mission set out in their governing 
documents

•	 Generate the majority of their income through trade
•	 Reinvest the majority of their profits
•	 Be autonomous of state
•	 Be majority controlled in the interests of the social mission
•	 Be accountable and transparent.

Social enterprises should generate at least 50  % of their income through trade 
activities and reinvest at least 50 % or more back into their social or environmen-
tal mission most often through supporting a charity. Funding for social enterprises 
in the UK has been through government schemes such as Social Venture Capital 
Fund, Adventure Capital Fund or Community Builders Fund. As funders are from 
private sector, therefore, the funding stream is a changing landscape that requires 
constant monitoring to ensure that funding is sought at the right time.

Whichever strategic choice is taken by the company (to grow with possible 
implications of the need to develop production innovations and possible changes 
in business model or develop contained growth through some form of strategic 
collaboration), there is a need for a company to achieve legitimacy. Company 
legitimacy for start-ups or new businesses has been described in the management 
literature as capturing the consumer market interests, convincing banks that they 
are a good idea to invest in and that they submit to the government rules, i.e. there 
is a social judgement of acceptance, appropriateness and desirability (Zimmerman 
and Zeitz 2002). This is an important resource to be within a company from the 
outset as it enables them to gain access to further resources crucial for any growth 
such as capital, technology, mangers, competent employees, customers and net-
works. This legitimacy can itself be enhanced by strategic choices of how it is 
gained. For the companies involved in remanufacturing, the objectives are for a 
sustainable fashion industry through making use of waste textiles—a process 
that is a departure from the current practice and the fashion system. It therefore 
requires considerable and pre-emptive “intervention” on the part of the company 
to develop bases of support in the society and the marketplace (Zimmerman and 
Zeitz 2002)—that is the norms and values of the fashion system and the fashion 
consumer have to be challenged to move away from the throwaway fast fashion to 
one of the more considered approaches to design the environment and the social 
structures involved in producing it. Some of the legitimacy can be gained through 
taking up environmental and social certification labels (discussed in Chap. 6) 
and also through developing links with the government and NGOs to develop a 

http://dx.doi.org/10.1007/978-981-10-0297-7_6
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specific remanufactured clothing label that assures the buyer of its quality coupled 
with educational programmes not only marketing the label but also the processes 
involved and the benefits of remanufactured fashion.

5.6 � Conclusion

This chapter has examined the current practices and supply chains in remanufac-
tured fashion, identified the inefficiencies in its current practice and posited a con-
ceptual system for remanufacturing companies. The concept of reuse and redesign 
is not new; this had been the normal method of clothes maintenance for centuries. 
Indeed, there was a thriving business of sorting and trade in used textiles since the 
1600s; the world’s largest trading centres were in the Netherlands and London, 
while the largest exporters were in the USA, the Netherlands and Belgium (Lemire 
1991). In the UK, the wartime shortages and rationing of all resources during the 
Second World War made this a necessity (Atkinson 2006). The fashion system 
has been developing into its current complex form since the 1960s when youth 
no longer took the lead from the haute couture (Wilson 2009). To bring a concept 
born of necessity and frugality into the fashion sphere requires using knowledge 
about trends, the fashion cycle and the retailer.

Although the conceptual basis of remanufacture and fashion may be opposi-
tional (the former of conserving, the latter of replenishment regardless of need), 
from a waste hierarchy perspective, remanufacturing makes sense. Fabric which 
has already been made is pulled out from the waste stream and used as a resource, 
avoiding supply chain activities that use chemicals and release hazardous waste to 
the environment, up to fabric production and saving energy and water. With regard 
to the environmental impact, recycling is less preferred than remanufacturing; 
however, remanufacturing is just one of a set of strategies that can be used for a 
more environmentally sustainable fashion industry.

To maximise the environmental benefits from remanufactured fashion, there 
needs to be increased consumption and availability. Increasing availability of 
remanufactured fashion may be achieved by either through increasing the number 
of design companies that remanufacture (which increases competition) or increas-
ing the production capacity of current remanufacturing firms (which requires 
financing for production volumes and leveraging legitimacy).

In a discussion about the textile recycling system, Hawley noted that “…con-
sumers must embrace the system…arbiters must continue to develop new value-
markets and market the after-use possibilities” for a fully functional and effective 
system (Hawley 2006, p. 22). This is echoed by Niinimäki and Hassi (2011) who 
stated that a “new sustainable mindset is still waiting to emerge at large, as we 
continue to design and manufacture textile and clothing mainly in traditional 
ways” (Niinimäki and Hassi 2011, p. 1878), suggesting that more education and 
promotion about textile waste is needed.
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6.1 � Retailing of Remanufactured Fashion

This final chapter returns to our original issue of defining remanufactured fashion—
that there is currently no certification specific to the process of remanufacture within 
the fashion industry. Certification takes on significance when viewed in the contexts 
of recent research that noted that although 81 % of a sample of 4000 men and women 
had bought at least one item of second-hand clothing, concerns over quality of the 
garment, a lack of guarantee and lack of durability prevented them from buying sec-
ond hand more regularly (WRAP 2015). Chapter 5 discussed the need for legitimacy 
and one of the ways in which to do so is to evidence some compliance with indus-
try and government standards. Alongside the quality requirements of the buyers, 
apparel manufacturers need to meet government and market standards. The EU buyer 
requirements (CBI 2014) for apparel have been categorized into three areas:

•	 Must—legal obligation to meet standards such as product safety, non-use of 
hazardous chemicals, CITES (declaration of products made from wild animals 
or plants) and labelling to identify fibre composition.

•	 Common—standards and labelling those competitors in the same market might 
have—e.g. company processes and practices that have achieved a standard of 
environmental awareness as judged by their ISO1400 approval or socially 
responsible through the award of SA 8000.

•	 Niche—voluntary standards that may help the product compete against others 
within its class—e.g. eco-labels that require validation through certification.

Chapter 6
Issues Raised for Sustainability Through 
Remanufactured Fashion
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6.2 � Eco-Labels

Because of the environmental objectives of remanufactured fashion (e.g. diverting 
textiles from landfill, resource maximization), a certificate of remanufacture might be 
considered as an eco-label. To examine if this is appropriate, we consider how eco-
labels are used within the textiles and fashion industry.

Eco-labels are used by companies for conveying environmental information 
about a product to the consumer and communicate that the environmental impacts 
are reduced over the entire life cycle of a product without specifying the produc-
tion practices (Piotrowski and Kratz 2005). According to the European Union, the 
role and objective of the eco-label in the Integrated Product Policy (IPP) is to pro-
vide better information to consumers about a product or series of products and its 
environmental and/or social impact (European Commission 2009). The IPP aims 
to minimize the environmental degradation caused by any of the phases of a prod-
uct life cycle (tangible or intangible, such as service), e.g. manufacture, develop-
ment, use or disposal (European Commission 2008). All phases of a product life 
cycle are examined with the objective of improving their environmental perfor-
mance. This approach requires all participants in this process to be engaged, e.g. 
designers, industry, marketing managers, retailers and consumers.

There are two motives driving eco-labelling in the textile industry: (i) the envi-
ronmental safety and (ii) improving working conditions (Golden 2010). Eco-labels 
are voluntary, and the International Standards Organization (ISO) classifies them 
into three types I, II and III (EPA 1998).

•	 Type I labels are third-party certified and use a logo to communicate that the 
criteria have been met.

•	 Type II labels are self-declared by manufacturer, distributor, etc.
•	 Type III labels provide the full quantitative LCA data as a report.

Eco-labels are normally issued either by government-supported or private enter-
prises once it has been proved that the product has met the criteria (Hyvarinen 1999). 
Examples of government-backed schemes are as follows: Blue Angel (Germany),  
Eco Mark (Japan), Environmental Choice (Canada), White Swan (Nordic Countries), 
EU, Eco-Mark (India) and Green Label (Singapore). Examples of schemes developed 
by companies, laboratories or consortiums outside of government ownership include 
the following: Eco-tex and Oeko-Tex (textiles and clothing—Germany) and Green 
Seal (USA). Criteria for granting eco-labels are mostly based on the “cradle-to-grave” 
approach, i.e. the life-cycle analysis of the product and assessment of its impact on 
the environment from processing of raw materials, production, distribution, consump-
tion and maintenance, (i.e. washing, ironing, dry-cleaning) and finally disposal of 
the product. A “Cradle to Cradle” certification programme assesses the sustainability  
of product ingredients for human and environmental health, as well as their recycla-
bility or compostability making it easier at the design stage to create ecologically 
intelligent products through choosing materials that meet key sustainability criteria 
for material health and material reutilization (Braungart and McDonough 2008). The 
Global Recycled Standard (GRS) and R Cert as described in chapter one are two 
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examples of this approach. The certification period varies between 1 and 5 years; at 
the end of this, the certification process has to be undertaken again to revalidate the 
use of the eco-label. The eco-label provider is assigned the authority to undertake 
“spot” checks during any time of the valid period of the eco-label. Certification pro-
vides a comprehensive system for ensuring that certain standards of production and 
processing are met, such as developing rules or standards (standard setting), verify-
ing and evaluating performance against those standards (inspection) and recognizing 
procedures which successfully meet the standards (certification). Two kinds of certifi-
cates are required in the textiles and fashion supply chain (Shah 2010):

•	 Scope: issued to a supplier stating its name, the products and production facility 
inspected and certified in accordance with standards.

•	 Transaction: issued to the seller for the sale of products if the applicant has the 
scope certificate.

A retail buyer may require a scope certificate from a chosen garment manufacturer 
to prove that their manufacturing facility is certified and products are being pro-
duced in accordance with standards. If the manufacturer is not certified, they con-
tact the certification body for the certification. If the garment manufacturer does 
not manufacture textiles, then the retail buyer would need to source the required 
certified raw material to process into fabric and factories certified and able to pro-
vide a scope certificate to garment manufacturer (if there is no certificate, then 
they need to contact the certification body to certify their facility). If the ordered 
garment has embroidery and printing, then either the garment manufacturer should 
acquire certification for those facilities under their scope, or suggest to the embroi-
derer or printer to acquire certification themselves through using certified threads, 
dyes or chemicals. Once all the relevant scope certificates have been obtained, the 
buyer (retailer) may then apply for a transaction certificate (Shah 2010).

The entire supply chain requires consistency in certification bodies used,  
i.e. if the garment manufacturer is required to produce to GOTS standards, the 
processors must also have GOTS certification—a different certification will not 
suffice as they each have their own analysis methods and processes for certifica-
tion. Obtaining a certificate can take between 30 and 45 days, depending on the 
standards, the factory condition, the number of factories under one application, the 
understanding of standards by applicant and changes required within the factory 
with respect to compliance with standards. This process continues “backwards” 
along the supply chain to raw material supplier (e.g. organic cotton farmer to  
spinner). If during an inspection any non-compliance occurs, the process would be 
lengthened as each certification takes about 30–45 days (Shah 2010).

An important factor in the success of any eco-labels is its ability to cover its 
certification costs and therefore stay in business. Cost of certification can be high in 
relation to the value of the product and thus can become prohibitive. This is espe-
cially true for textiles because of the number of process involved from production 
to consumer. The expenses incurred in obtaining eco-certification can be especially 
prohibitive to companies engaged in remanufacture or recycle as they generally 
tend to be small to micro enterprises. The EU defines micro-enterprises as employ-
ing fewer than 10 people with annual turnover and/or annual balance sheet total not 
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exceeding EUR 2 million (EUR-LEX 2007). The EU Ecolabel website currently 
states that, for micro-enterprises, the costs can be in the following region: an initial 
fee of €200–350 plus an annual renewal fee of up to €18,750 (EC Europa 2015). 
The exact prices vary depending on regional offices that are organizing the cer-
tification. These costs become greater down the chain as the costs of the labelled 
textiles are incorporated into the product development process.

Although certification is a complex, time-consuming and costly process, it cre-
ates transparency within the supply chain. For each step in the supply of a prod-
uct, the transaction certificate provides assurance to buyer about the compliance 
of products manufactured in accordance with the standards of the certification or 
eco-label in question.

6.3 � Remanufactured Certificates

Although it can be argued that remanufacture has environmental benefits, current 
certificates for proof of remanufacture are not a statement about the environmental 
qualities of the process, but rather they attest to the (re)manufacturing qualities. 
For instance, the certifications reviewed (Ford 2015; Breville 2015; ISO 2015) 
provide the following:

•	 Warranty of the product manufacture claims over a period of time set by the 
manufacturer

•	 Only the manufacturer or an approved agent of the manufacture can carry out 
the remanufacture

•	 The remanufactured product, if it fails, will be replaced in whole or repaired by 
the manufacturer or approved manufacturer’s agent

•	 There is often an external testing house that conducts the tests and provides a cer-
tificate that states that the appropriate manufacturing quality specifications have 
been achieved. Indeed, there is ISO 13534:2000 specifically for remanufacturing 
of drilling and production equipment in the petroleum and natural gas industries.

Given the heavy reliance on the manufacturer, there needs to be an agreement on 
the (re)manufacturing quality standards to be used. Although there are accepted 
quality measures within the fashion industry, the standards are not uniform across 
the industry—market level dictates the retail price and therefore the manufacturing 
standards to strive for. The potential areas for consideration of the fashion reman-
ufacturing process may be simply illustrated as in Fig.  6.1. The main question  
with regard to developing fashion remanufacture for the mass market level is that 
of costs versus benefits. Would a remanufacture certificate benefit a large mass 
market retailer in developing products with added value in partnership with a 
remanufacturing fashion company?

For instance, the increased uptake of eco-labels by textile manufacturers in 
the Indian subcontinent had been attributed as being of strategic importance 
to their companies (Austgulen et  al. 2013; Shah 2010), especially with respect 
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to promoting their corporate social responsibility, adding competitive advan-
tage and strengthening their image and reputation. The study by Austgulen et al. 
(2013) also identified that where the Indian producers had complied with global 
eco-labels such as GOTS, their export volumes to Europe increased. This has sig-
nificant implications regarding how the trade in eco-labelled products develops: 
many Indian textile exporters and global apparel retailers stated a preference for 
global eco-labels, while firms with internal markets found that consumers knew 
and trusted the local eco-label but did not know the global ones.

Marketing and the consumer confusion?

As the apparel industry is customer driven, eco-labels have been regarded as an 
important tool in communicating and developing sustainable consumption with 
people, process and profit in mind. The USA EPA (1994) defined the following 
five factors for measuring effectiveness of an eco-label, the first four of which 
serve to support the last: (i) consumer awareness of labels, (ii) consumer accept-
ance of labels (credibility and understanding), (iii) changes in consumer behaviour, 
(iv) changes in manufacturer behaviour and (v) net environmental gains. However, 
in reality, it evades examination because of the complexities in isolating their 
impacts from other measures (Austgulen et al. 2013; Golden 2010; OECD 2005).

Although it is difficult to assess the proportion of the global industry that has 
acquired an eco-label, Golden (2010) found that the most successful eco-labels 
were as follows: Oeko-Tex (health and safety), GOTS (organic textiles) and 
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FairTrade (social and labour conditions). These labels cover the entire supply 
chain thus: (i) negating the need for smaller labels, (ii) reducing consumer confu-
sion and (iii) developing supply chain networks that are working within the same 
label criteria. These are also global labels, involve expert communities from across 
the world, setting standards that exceed those in home nations, and overcome 
politicized debates within countries to achieve trust.

Eco-labels are not simple to understand. For example, GOTS and OCS (Organic 
Content Standard) that replaced OE 100 from 2013 standards labelling guide are 
both standards applicable for products made from organic cotton. However, GOTS 
is based on social, technical and environmental areas, while the OCS is for track-
ing and documenting the purchase, handling and use of the amount of organically 
farmed cotton fibres (or organic‐in‐conversion cotton fibre) in yarns, fabrics and 
finished goods. However, OCS logoed garment may be made from 100 % organi-
cally grown cotton but then finished with harmful dyes and chemicals, printed with 
non-eco-friendly printing technique like solvent- based printing.

For recycled products, GRS claims the amount of recycled materials in the final 
product and also covers the issues pertaining to the environmental and social crite-
ria, raising the potential to develop a similar type of a standard for remanufactured 
products. For example, a remanufacturing standard could verify the percentage 
of reused material that replaced virgin material that would otherwise have been 
used to make the garment. If the product is entirely made from waste material, 
the product could be claimed as 100 % remanufactured. However, if the percent-
age amount of waste material varies from product to product, to develop a label 
that claims the content of waste materials being reused would be a complex issue. 
Moreover, if the product is claimed as remanufactured through a certain standard, 
the process needs to be standardized beforehand and the audit procedures need to 
be defined and developed. This would be a long-term strategy for remanufactured 
fashion as the business grows, yet an eco-label that conveys the key message to the 
consumer is a current necessity.

The lack of common definition or general understanding for what constitutes 
environmentally friendly clothing and eco-labelling is a problem in marketing 
communication. The significance of this is lost on the consumer who is largely 
unaware of the differences. Moreover, of the 457 eco-labels identified worldwide, 
108 cover textiles (Ecolabel Index 2014), a 263 % increase over the last six years 
when there were 47 identified (ecolabelling.org 2008). The proliferation of volun-
tary certification and labelling schemes for environmentally and socially respon-
sible production is often seen as driven by companies and consumers. Consumers 
are heavily involved in environmental pollution because of their buying behaviour 
and consumption of textiles; influencing factors on consumers’ willingness to buy 
environmentally friendly products have been identified and categorized as follows: 
demographics, knowledge, values, attitudes and behaviour (Laroche et al. 2001). 
However, as noted in chapter one, price has been found to be one of the most deci-
sive factors in determining when consumers actually purchase apparel products. 
Consumers’ willingness to pay and purchase cloths made from sustainable raw 
material such as organic cotton is a complex issue (Gam et al. 2010).
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Much of the remanufactured fashion is developed by fashion design studios 
with fashion brands’ labels which may indicate that they have a history in or are 
specialists in upcycling and/or remanufacturing. It is reasonable to question the 
necessity of the remanufacture certification; however, as described in chapter five, 
companies may change strategic direction, or their product ranges and the use of 
remanufacture certificate may help to add value and differentiation to the ranges 
offered. Further questions that are also raised and that need to be addressed may 
be noted as follows:

•	 Should quality tests for remanufactured fashion be standardized?
•	 What quality tests should be a part of the certificate?
•	 Who would be involved in developing the certification?
•	 Should the certificate be self-certification or third party?
•	 Should the certificates incorporate the source of the textiles used?
•	 Should social as well as environmental test or certification form part of the 

remanufacture certificate (as some of the process will undoubtedly be vulner-
able to malpractices—see Fig. 6.1)?

•	 Should the certificates include distance travelled and methods of travel?
•	 Should certificates incorporate any use of laundry (water and chemicals)?

Determining the carbon footprint of the fashion remanufacturing industry would 
be an interesting aspect. The secondary textile and apparel industry claims to be a 
sustainable industry, however, there is a significant amount of transportation (and 
associated carbon footprint) involved in the collection of SHC, transporting them to 
sorting centers and then redistributing them to local or global resell markets or recy-
clers. The Framework Directive on Waste (75/442/EEC) established fundamental  
principles of managing waste in Europe, which must be reflected in national, 
regional and local strategies. “Regional self-sufficiency” means that most waste 
should be treated or disposed of within the region it is produced (Waste Strategy 
2009). Each region is responsible for providing sufficient facilities and services 
to manage the waste produced within the region. The “proximity principle” states 
that waste should be managed as close as possible to where it is produced (Waste 
Strategy 2009). The main purpose is to limit the environmental impact on transport-
ing waste and to create a more responsible approach to waste generation. Current 
upcycling and remanufacturing businesses support the “proximity principle”, as 
they treat the waste garments and textiles within the region that it is generated. 
However, to develop into an environmentally conscious industry, the collection and 
redistribution strategies may need to be revised to reduce the transportation issues. 
The process of waste collection in the fashion industry differs from those manufac-
turing industries where government legislations have driven waste collection activi-
ties to be integrated into their operations. For example, for electronic and electrical 
equipment and car manufacturers, the producer takes the responsibility for product 
take-back and recycling, as detailed under the Extended Producer Responsibility 
(EPR) policy (Van Rossem et  al. 2006). The textile industry currently has no 
such initiative and so waste textile collection is usually left out of main activities. 
Fashion retailers have a significant role to play to reduce extensive transportation 

6.3  Remanufactured Certificates
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involved in door-to-door collections and also to initiate the reverse flow of goods. 
SHC collection centres could be located near retailing stores or large fashion malls 
to facilitate an efficient take-back systems. As per the proximity principle, retailer 
owned waste collection and remanufacturing facilities would assist the regional 
management of waste that is being produced in the same region.

Remanufacturing is a sustainable business model that could be operated in any 
country. As massive amount of wastes are being shipped to developing countries at 
the moment for direct reuse, it has raised many implications in the destination mar-
kets including an oversupply of SHC, increasing competition, price reduction and 
undermining the local textile and clothing industries (Dupin 2003; Claudio 2007). 
The SHC markets are becoming saturated, and the social, economical and environ-
mental impacts of the oversupply of SHC are not clearly understood (Dissanayake 
and Sinha 2012). In order to overcome some of those issues, a remanufacturing 
business model in the destination countries could be proposed. The excessive SHC 
would be remade to local, traditional dresses with the support of local designers 
and craft people. Reprinting the fabrics to suit the local community, use embroi-
dery or other handcrafted techniques are some of the ways of providing a fresh 
look to the old materials. This would be an opportunity to build up a local apparel 
industry by creating new employment and markets for local apparel products and 
feeding some money back to the economy. While there is a potential that the prod-
ucts with local heritage could be exported back to the Western consumers, the envi-
ronmental impact associated with the global transportation would be an issue.

6.4 � Conclusions and Perspectives

The apparel industry has no legal pressures on sustainability from the govern-
ments, beyond the measures mentioned above. Governments are encouraging and 
helping industry develop voluntary measures to regulate themselves or encourage 
sustainable consumption within the marketplace. Initiatives such as the US-based 
Sustainable Apparel Coalition have developed an educational tool (the Higg Index, 
http://www.apparelcoalition.org/higgoverview/) to help industry members measure 
and rate their processes. This tool aims to help manufacturers, brands, NGO’s and 
educational institutes become familiar with the language of this area and under-
stand the implications of their processes better, and paid-up members can share 
best practice. The UK fashion industry, with WRAP, have developed a voluntary 
agreement called the SCAP 2020 Commitment which is a commitment to reduce 
the environmental footprint of a supply chain. All areas of the fashion industry 
(e.g., retailers, textile waste collectors, education) are encouraged to sign up to 
this agreement, the first commitment of which is to achieve a 15 % reduction in 
production of carbon, waste and use of water by 2020. To help signatories meas-
ure their performance a tool has been developed (The SCAP Footprint Calculator), 
which measures the use of lower impact fibres, extending the active life of clothes, 
and amount of reuse and recycling practices (WRAP 2014).

http://www.apparelcoalition.org/higgoverview/
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There is a role for sustainable venture capital (SVC) funders in the develop-
ment of sustainable venture start-ups and young companies. Bocken’s research 
(2015) found that key success factors when SVC was involved in a sustainable 
enterprise were business model innovations, collaborations and strong business 
cases and conversely key failure factors in sustainable enterprises were lack 
of suitable investors, a strong incumbent industry and short term mindsets. The 
advice for the sustainable entrepreneur was to focus on their triple bottom line in 
any business innovation, find new opportunities in technology and funding plat-
forms and develop multiple business cases for success beyond the “green con-
sumer”; the advice for the SVC was to coinvest and develop patience to balance 
financial returns with social and environmental ones (Bocken 2015).
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