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Abstract 
The Master’s thesis “Quality over quantity - connecting quality and lifespan of garments” is a 
qualitative multi-case study which aims at finding what is quality and how it is defined in the textile 
and apparel context. The thesis is part of a research project FINIX which aims at developing 
sustainable textile systems in Finland. The goal of the thesis is to find connections between quality 
and lifespan of textile products, and the main objective is to understand how through emphasizing 
the quality of garments it is possible to extend product lifespans.  
 
Circular economy (CE) aims at circulating products and materials inside a system of closed loops 
for as long as possible instead of generating waste. Thus it aims at extending the lifespan of products 
and materials and it is therefore the larger context of the thesis. By answering how good quality can 
contribute to lengthening product lifespans, it is also possible to find answers on how quality can 
affect the product and material circulation inside the system. 
 
The thesis is a theoretical work based on theory and previous research on quality and circular 
economy. To gain novel knowledge of the linkages between quality and lifespans, semi-structured 
interviews are conducted with three Finnish textile and apparel companies for the FINIX project 
and this thesis. The interviews are analysed through inductive content analysis to understand how 
the companies address quality and lifespans in their products, and what are the ways they have in 
influencing quality and lifespans.  
 
At the end the ways to implement quality and lifespan thinking into the design and product 
development process inside the CE context are presented. This gives an overview of what are the 
aspects regarding quality and lifespan that should be implemented into the circular design and 
product development process in order to make extended lifespans possible.  
 
The results indicate that while product’ physical quality and the companies’ quality assurance are of 
high importance, they cannot alone guarantee extended lifespans or the circularity of a product. 
Even the most durable products need care and maintenance in order to stay in use. In addition, the 
companies need to implement recovery methods to their operations to enable successful circulation 
of their products. 
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Tiivistelmä 
Maisterin opinnäyte “Laatu ennen määrää - laadun ja eliniän yhteys” on laadullinen monitapaus-
tutkimus, jonka tavoitteena on ymmärtää, mitä on laatu ja kuinka se määritellään tekstiili-ja vaate-
tuskontekstissa. Opinnäyte on osa FINIX-tutkimushanketta, jonka tavoitteena on rakentaa kestäviä 
tekstiilisysteemejä Suomeen. Opinnäytteen tarkoitus on löytää yhteyksiä tekstiilituotteiden laadun 
ja eliniän välille, ja päätavoite on ymmärtää, kuinka painottamalla tuotteiden laatua on mahdollista 
pidentää niiden elinikää. 
 
Kiertotalous pyrkii tuotteiden ja materiaalien mahdollisimman pitkään kiertoon suljetussa luupissa 
sen sijaan, että syntyisi jätettä. Täten se pyrkii pidentämään tuotteiden ja materiaalien elinikää, ja 
on siten osa opinnäytteen laajempaa kontekstia. Vastaamalla siihen, kuinka laadulla voidaan piden-
tää tuotteiden elinikiä, on samalla mahdollista löytää vastauksia siihen, kuinka laatu voi vaikuttaa 
tuotteiden ja materiaalien kiertoon tässä kiertotalousmallissa. 
 
Opinnäyte on tutkielma, joka pohjaa teoriaan ja aiempaan tutkimukseen laadusta ja kiertotalou-
desta. Jotta saataisiin tuoretta tietoa laadun ja eliniän yhteyksistä, puolistrukturoidut haastattelut 
suoritetaan kolmen suomalaisen tekstiili-ja vaatetusalan yrityksen kanssa sekä FINIX-projektia että 
tätä opinnäytettä varten. Nämä haastattelut analysoidaan aineistolähtöisellä sisällönanalyysillä, 
jotta ymmärrettäisiin kuinka yrityksen käsittelevät laatua ja elinkaarta tuotteidensa yhteydessä, ja 
millä keinoilla he voivat vaikuttaa niihin.  
 
Lopuksi esitellään tavat, joilla laatu- ja elinkaariajattelu voidaan jalkauttaa kiertotalouden mukai-
seen suunnittelu-ja tuotekehitysprosessiin. Tämän kautta saadaan yleiskatsaus siitä, mitkä ovat ne 
näkökulmat laatuun ja elinikään liittyen, jotka tulisi sisällyttää suunnittelu- ja tuotekehitysproses-
siin, jotta mahdollistettaisiin tuotteille pidennetyt eliniät.  
 
Tulokset viittaavat siihen, että vaikka tuotteen fyysinen laatu ja yritysten laadun varmistus ovat laa-
dun kannalta tärkeitä, eivät ne yksin voi taata pidennnettyä elinikää tai tuotteiden kiertoa. Kaikista 
kestävimmätkin tuotteet vaativat hoitoa ja ylläpitoa pysyäkseen käyttökelpoisina. Lisäksi yritysten 
tulee sisällyttää erilaiset uudelleenkäyttö- ja talteenottotavat toimiinsa taatakseen tuotteidensa kier-
ron.  
 
 Avainsanat  laatu, tuotteiden elinikä, kiertotalous 
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1 INTRODUCTION

The scale and speed of both textile and apparel consumption and production have multiple 
negative environmental impacts. When less resources are spent on products, it has led to a 
general quality fade inside the textile and apparel industry and to products that only last a 
few washes. Poor quality results in short lifespans which conclude both to early disposal of 
products and to consumer dissatisfaction which can then be seen as huge amounts of clothing 
ending up at landfills. The problem is complex, partly due to the lengthy and highly global 
supply chains of the industry. 

My interest towards product lifespans truly awakened in the spring of 2018 after I had read 
Laitala and Boks’ article from 2010 called ‘Clothing design for sustainable use: social and 
technical durability’. From the results of the survey it was distinct that technical durability and 
especially material strength should be improved in order for the clothes to stay in use longer. 
Therefore I got interested in the subject of how durability in textiles could lead to lengthening 
the life spans of textile and apparel textiles and wrote a literature review about the subject in 
the course ‘Sustainable textile and fashion design’. 

Afterwards, I wanted to continue around the same themes for my thesis and got an opportunity 
to make the thesis for the FINIX project which aims to build new sustainable textile and 
clothing business to Finland. The Aalto Arts work package is led by Kirsi Niinimäki, associate 
professor in Design in Aalto University and my task was to assist post-doctoral researcher 
Maarit Aakko whose research focused on textile and apparel quality and lifecycles. As during 
the research project I had the opportunity to take part in most of the interviews conducted for 
FINIX and as I was responsible for making the transcripts of each interview, my understanding 
of the subject broadened. 

My thesis starts by observing the current status and impacts of the textile and apparel industry 
and then moves on to introducing circular economy (CE) as an alternative for the current way 
of operating. As the present way of mass-manufacturing products on a high-speed tempo is 
resource intensive and highly wasteful, there is an urgent need for moving towards a more 
sustainable system where resources instead circulate and waste prevention is a priority. As it 
seems that the product and materials produced in the dominant, linear way are not designed 
to last and therefore are not really  fit for circulation, the aim of my work is to understand how 
emphasized quality could contribute to lengthening the lifespan of products and materials and 
therefore to the transition towards CE. The idea is that the products and materials can have 
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extended lifespans or even multiple lifecycles inside the system which produces high quality 
products and materials.

Quality is presented as a central yet multidimensional theme and tool for this transition. It 
is first explored through theory and previous research, and then fresh take-ons on quality 
and lifespan are presented through the interviews conducted with three Finnish companies 
working in the textile and apparel industry. At the end, ways to implement quality and lifespan 
thinking into design and product development process inside the CE context are presented. 
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2 BACKGROUND

At the moment the prevalent way of doing textile production is linear. The production starts 
from the production of fibers, which are then spun into yarns after which they are made into 
knitted or woven fabrics, and then further sewn into final products which then at end wind up 
in landfills as waste after use. (Fontell and Heikkilä, 2017) The textile industry relies on low-
quality products which speed from on-trend to obsolete in short time spans. It is estimated 
to produce annually 1,7 million tonnes, 10% of global of CO2 emissions and to be the world’s 
second largest water consumer with 79 billion cubic meters of water consumed annually (Global 
Fashion Agenda (GFA) and The Boston Consulting Group (BGG), 2017; Quantis, 2018; UNCC, 
2018). Estimates suggest that 20%-35% of all microplastics in the marine ecosystem are fibers 
from synthetic clothing (Laitala et al., 2018). In addition it is estimated to produce as much as 
92 million tonnes of textile waste annually (Quantis, 2018), which then either end up in landfills 
or are burnt. It also brings about social issues with human right violations, and wages half of 
what could be considered as a living wage (GFA and BGG, 2017).

The linear system (design-manufacture-sale-dispose) (Fig.1) is not only contributing to 
extensively damaging the ecosytem and causing a cluster of impacts, such as climate change 
and loss of biodiversity (Grose and Fletcher, 2011), but also in losing valuable resources and 
materials in huge amounts (Niinimäki, 2018). According to the Ellen MacArthur Foundation 
(2017), at present, less than 1% of textiles which are produced for clothing are subsequently 
recycled into new garments, and 87% of materials used for the production of apparel is either 
landfilled or incinerated after its definitive use. This represents a lost opportunity of more 
than USD 100 billion (84 billion euros) annually merged with the negative impacts on the 
environment. Enhancing the use time of clothes is the most direct way of storing value and 
designing out waste and pollution from the system. (ibid.)

Figure 1. Linear system.
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Until now, sustainability in the textiles and apparel industry has mainly focused on innovations 
around the product and supply chain that either have lower environmental impacts or that are 
increasing the transparency of the supply chain (Ellen MacArthur Foundation, 2017). However, 
in addition to improvements and savings made through the innovations in manufacturing and 
production, it must be emphasized how long the garments stay in use as otherwise the resources 
are expended due to garments seldom use (ibid,). Studies on Western European consumers have 
shown that the reasons for purchasing garments are following: 'change in trends and fashion: 
attractive price; need for new clothing for special occasion; brand; purchase habits and to 
replace old worn-out garments' (Vezzoli, 2000, p. 8). As consumers fulfill many unconscious 
needs by consuming, decreasing consumption is a difficult task (Niinimäki, 2011).

As clothes are produced to the market at an ever speeding pace, on average the quality of the 
clothes is not what it used to be. According to WRAP’s report Design for Longevity (2013) 
fast-fashion has led to shortened and cheaper production processes. While less money and 
time is spent on designing and producing garment, it is unlikely that all products are fully 
tested (WRAP, 2017). This combined with cheaper fabrics and processes, has led to products 
that last only a few washes. It seems that there is a systemic quality fade in terms of the way 
the products are designed and manufactured. Also McAfee et al. (2004), as stated in Niinimäki 
(2018), emphasize that garments are not manufactured to last and are designed in a way that they 
last only 10 times of laundering. According to Connor-Crabb and Rigby (2019) alongside the 
changes in the ways that the clothes are produced, consumed and used, also the expectations 
regarding the quality of garments have evolved, and it is no longer expected that the garments 
should last more than a few years and that they could be passed down through generations. 

On average, apparel is kept only for 3.3 years before it is thrown away (WRAP, 2017). This 
includes both the active and inactive lifetime. The results of a Dutch study from 2007 showed 
that it was estimated at that time that in fact the clothes are in active use only for 44 days during 
their lifespan, and are only worn for 2.4 to 3.1 days between the times they are washed, but at 
the same time the study showed that large variation exists between different product types 
(Uitdenbogerd, 2007). Yet an emphasis on the ‘active life' of products would be important. The 
longer the garment is in active use by a consumer, the more likely it is to offset production of a 
new textile product and thus reduce environmental impacts (Watson et al., 2017). 

Worldwide, compared to 15 years ago, the number of times clothing is worn before it is thrown 
away has decreased by 36% (Ellen MacArthur Foundation, 2017). According to the Ellen 
MacArthur Foundation (2017), if the occasions a garment is worn were doubled on average, 
the greenhouse gas (GHG) emissions of the clothing and textile industry would be 44% lower. 
As the total GHG emission from textile production, 1.2 billion tonnes annually, are more than 
the emissions of international air traffic and maritime transport combined (ibid.) this decrease 
would be of great importance. Also according to WRAP’s report 'Valuing our clothes: the cost 
of UK fashion', in the UK the carbon footprint of the textile and apparel industry has already 
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been reduced by 700,000 tonnes as a consequence of people washing their clothing at lower 
temperatures, and ironing and tumble drying less often, and further savings are still possible. 
These numbers highlight the significance not to only focus on the environmental impacts of 
the production but also in increasing the clothing lifespan and reducing the overall impacts of 
the use phase. 

Quality is tightly linked to user satisfaction with clothing over the course of time and therefore 
also to how long the product is used (Connor-Crabb and Rigby, 2019). According to the survey 
about clothing life cycle carried out by Laitala and Boks (2010), the survey respondents stated 
that technical durability in clothing would need to be solved in order for the clothes to stay in 
use longer. Connor-Grabb and Rigby (2019) instead suggest that the reason for early disposal or 
seldom use of clothes, in other words the reasons for a short active life of garments, is that they 
no longer meet the user’s needs as they redefine and build their identity. According to Connor-
Crabb et al. (2016) a holistic view, which includes the physical characteristics, socio-cultural 
contexts and individual factors, is needed when designing for extended clothing lifespans. 

As discussed above, quality and clothing lifespan are highly linked and can have a meaningful 
impact on the environmental footprint of the textile and apparel industry. By truly understanding 
the causation between these themes it could be understood how a textile product’s lifespan 
could be extended through promoting good quality and how this further affects the overall 
environmental impacts of the product and the industry. As this thesis does not consider linear 
production no longer a possibility, all of the themes of this work are presented in the circular 
economy (CE) context. 

This thesis explores how three Finnish clothing companies work around the themes of quality 
and life cycles, and aims to make it visible how these themes impact each other. Through 
studying companies, it can be understood how it is possible to implement quality and lifespan 
thinking into the product design and development process inside the industry. 
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2.1 Important definitions

Quality

The aim of my thesis is to open up what quality means and how it is addressed in the textile and 
apparel context. Quality is a multidimensional expression and lacks a widely acknowledged 
definition. According to the Cambridge dictionary (2020), quality (adjective) means something 
that is ‘of a high standard; excellent’. Generally speaking, quality indeed seems to be perceived 
as a desirable feature worth aiming for. The definition of quality in ISO 9000 standard (2015) 
as cited in Laitala et al. (2015) is 'the degree to which a set of inherent characteristics fulfils 
requirements'. This implies that high quality can be achieved if all intrinsic characteristics 
meet the pre-established requirements. 

As cited in Denton and Daniels (2002), Textile Institute defines quality (noun) as ‘the totality of 
features and characteristics of a product or service that bears on its ability to satisfy stated or 
implied needs’. Therefore quality is also used to indicate how well or bad a product performs 
compared to user expectations. 

Lifespan

The word lifespan is used to describe the length of time for which a thing exists, according to 
the Cambridge dictionary (Cambridge Dictionary, 2020). The second goal of my thesis is to find 
out how the quality of products contributes to the lifespan of products.

Circular Economy

According to Fontell and Heikkilä (2017, p. 9) the most popular definition for circular economy 
(CE) is that it is ’an economic model which aims to restore the value of resources, materials, and 
products as high as possible for the maximum amount of time, and then return the materials 
back to use in continuous cycles instead of generating waste, where the value is lost’. Therefore 
it aims at extending the use-time of garments instead of generating waste (ibid.). It is a counter 
move to the dominant linear business model where at the end of their life products end up in 
landfill and the value is lost. As circular economy aims at extending the lifespan of products 
and materials, it is a practically the broader theme to which both quality and lifespan are 
highly linked. 
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2.2 Literature review

The framework of a research is composed of the research methodology and what is already 
known about the research phenomenon (Tuomi and Sarajärvi, 2018). The background 
knowledge is often gained through a literature review. The purpose of a literature review is to 
show how and from what angle the themes of the research have been studied earlier, and how 
does the current research relate to the already existing research (Hirsjärvi et al., 2018). 

Also in my thesis the first data collection phase was a literature review on quality, lifecycles 
and the environmental impacts of textile and apparel. The literature review gave the needed 
background information to understand these phenomena and their relations, and therefore also 
helped to pick the central notions for this thesis. The review also gave the needed knowledge 
to be able to fluently talk about the themes of the interview with the interviewees.

In my work, the literature review starts by observing theories about quality and how quality 
is currently seen and addressed in the textile and apparel context. After, the literature review 
concentrates on introducing the circular economy (CE) framework and the processes related 
to it. It is of high importance to truly understand what is CE and how it differs from the 
current linear economy, to be able to change the way products are designed and produced. This 
understanding will also help to incorporate quality and lifespan thinking into the process. 

2.2.1 Quality according to Garvin and Lillrank

As different stakeholders have different approaches and emphasis on quality, quality lacks a 
broadly acknowledged definition. In the Oxford learners dictionaries (2020) quality is defined 
as ‘the standard of something when it is compared to other things like it’ and ‘how good or bad 
something is’. According to Lillrank (1989) quality, as a concept, is relative and has multiple 
dimensions, and thus it is difficult to define. Yet, according to the author there is nothing 
ambiguous about it if we remember that it can be seen from different perspectives and we 
understand its diverse character. When defining quality, it is important to first specify what 
is the product in question and then move on to defining what is the quality criteria for the 
product, what are the methods to measure and assess the quality of the product, and what are 
the quality objectives (Lillrank, 1989).

David Garvin’s general theories on quality are still used as a base for many scientific research 
on quality even though they were published already in 1988. Garvin (1988) divides quality into 
five definitions: transcendent, product-based, user-based, manufacturing-based and value-
based (Fig. 2) and then further suggests eight dimensions of quality: performance, features, 
reliability, conformance, durability, serviceability, aesthetics and perceived quality (Fig. 3). The 
definition and dimensions will be introduced next condensed and paraphrased. 
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Garvin (1988) sees transcendent view of quality as synonymous with ‘innate excellence’. 
According to the author ‘it is a mark of uncompromising standards and high achievement’ 
while also being associated with timeless and enduring essences which makes it rise above the 
changes in tastes and styles. Often the transcendent view of quality claims that quality cannot 
be defined precisely: it is an unanalyzable property which can only be learnt to recognize 
through experience. (ibid.)

According to Garvin (1988) product-based definition is quite different from the previous. It 
sees quality as something precise and measurable; the products can be ranked by the amount 
of wanted attributes they possess. Yet univocal positioning in practice is only possible if the 
attributes in question are ranked in the same order by all reviewers. As quality reflects the 
presence or absence of measurable product attributes, it can be said to be evaluated objectively 
according to this view. However, when quality is a matter of aesthetics, this definition fails to 
include differences in taste. (ibid.)

User-based definition is a relatively personal view of quality. According to Garvin (1988) it 
assumes that individual consumers have different wants and needs, and the goods they 
consider to be of ‘highest quality’ are usually the ones that best satisfy their preferences. This 
approach is highly subjective and has led to concepts of ‘ideal points’ and ‘fitness for use’: 
a punctual combination of product properties that offer the best possible satisfaction to a 
specified consumer.  While quality and maximum satisfaction are related, they are by no means 
synonymous which is the basic problem of this approach. (ibid.)

According to Garvin (1988) manufacturing-based definition identifies quality as ‘conformance 
to requirements’ and any deviation implies a reduction in quality. Hence excellence is equated 
with meeting predefined specifications and with ‘making it right the first time’. On the 
manufacturing side, it means an emphasis on statistical quality control. In service settings, 
conformance is associated with accuracy and timeliness. A serious failing of this approach is 
the lack of link between quality and product characteristics other than conformity. (ibid.)

Figure 2. Quality definitions according to Garvin (1988) and Lillrank (1989).
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According to Garvin (1988) in the value-based definition quality is seen in terms of costs and 
prices. A quality product is the one that offers performance and conformity at an acceptable 
price or cost. The result of linking price and quality is a hybrid, 'affordable excellence', which 
is highly subjective and lacks well-defined limits. (ibid.)

As an addition to Garvin’s 5 definitions of quality, Paul Lillrank (1989) offers a system centered 
view on quality. According to Lillrank (1989) in the system-centered view quality moves further 
from the customer’s needs, and considers both the intentional and the unintentional effects 
that a product might have on the society and the environment. This view can also be called 
environmental quality. Therefore a new set of agents and stakeholders - who do not produce, 
design or even use the product but might compose limitations or expectations to quality - 
come to define quality. Of these stakeholders the most important ones are the public servants 
and the politicians who regulate the society, and who are influenced by different movements 
and advocacy groups and also by the public opinion. The system centered quality might limit 
the maximization of an individual customer’s satisfaction as it focuses on impacts on a larger 
scale. (ibid.)
 
As mentioned earlier, in addition to his five definitions of quality, Garvin (1988) further 
suggests eight dimensions of quality: performance, features, reliability, conformance, 
durability, serviceability, aesthetics and perceived quality (Fig. 3). According to Garvin (1988) 
these dimensions are sovereign and distinct so that articles or services can be ranked high 
on one dimension and low on another. Sometimes an improvement on one dimension can be 
accomplished only at the expense of another one, or it can enhance more than one dimension at 
a time. These dimensions can be connected with one or more definitions of quality mentioned 
above. (ibid.)

Figure 3. Quality dimensions according to Garvin (1988).

According to Garvin (1988) performance refers to the primary operations of a product. 
Measurable product or service attributes concerned can be positioned objectively on at least 
one dimension of performance. Yet the superior performance depends entirely on the tasks to 
be performed. It depends on the individual preferences, whether differences in performance 
are perceived also as quality differences. Typically users have an extensive range of interests 
and needs, and quality is equated with high performance in his or her field of interest. (ibid.)
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Features instead refer to the secondary characteristics that complement the product’s basic 
functions as stated in Garvin (1988). Separating product characteristics (performance) from 
secondary characteristics (features) can sometimes be a difficult task. Like performance, 
features involve objective and measurable attributes, and their ranking translated into quality 
differences is in the same way influenced by personal preferences. (ibid.)

As stated by Garvin (1988) reliability reflects the malfunctioning or functioning of a product 
within a specified period of time. This dimension is more relevant to durable goods that are in 
use for some time than to products or services that are consumed instantly. Reliable products 
are especially important for industries that are time-sensitive and the time available for work 
is short. (ibid.)

According to Garvin (1988, p. 52) conformance is equivalent with ‘the degree to which product’s 
design and operating characteristics meet pre-established standards’. When a new design 
or model is developed, these standards must be set. Normally standards include a target or 
centering values, as well as permissible range of variation or tolerance. Quality is deemed 
acceptable within this range of variation and also dispersion within these specification limits 
is ignored. Conformance is closely linked to process control and sampling techniques, and 
it relies on data for monitoring production. Conformance as well as reliability is a relatively 
objective measure and therefore not likely to reflect individual preferences like performance 
or features. (ibid.)

Durability is a measure of product life as stated by Garvin (1988). It is equivalent to the amount 
of use the consumer gets before the product physically breaks down and replacement of the 
product is considered preferable to continued repair. Each time a product fails, consumers 
have to weigh whether it makes economically more sense to repair the old or to invest in a new 
one. Durability is highly linked to reliability. If a product fails frequently, it is more likely to be 
discarded earlier than the one that is more reliable. (ibid.)

Serviceability is about speed, proficiency, courtesy and ease of repair based on Garvin (1988). 
Consumers are not only concerned with product failure, but also about the nature of service 
appointments, timeliness and how well these service appointments succeed to solve the problem 
at hand. If problems do occur and are not resolved, complaints are usually filed. In these cases, 
product and service quality is evaluated based on the complaint-handling procedures. How 
complaints are handled has an impact on a company’s reputation for quality and service, yet it 
significantly also contributes to the consumer’s willingness to repurchase from the company. 
Some aspects of service, such as responsiveness and technical competence, can be measured 
quite objectively, while others reflect individual preferences of what comprises acceptable 
service. (ibid.)

According to Garvin (1988), aesthetics - how a product looks, feels, sounds, tastes or smells - is a 
highly subjective dimension of quality and reflects individual preferences. Yet the brands that 
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hold strong marketing positions, are usually the ones that somehow strongly differentiates and 
stands out from others on some level. (ibid.)

Perceived quality is also a subjective dimension of quality as stated by Garvin (1988). Consumers 
do not always have an entire understanding about a product or service’s attributes and thus 
they rely on perceptions of quality. Therefore they base their purchases on elements such as 
brand name, advertising, reputation, country of origin etc. (ibid.)

2.2.2 Extrinsic and intrinsic quality

As Garvin’s (1988) and Lillranks’s (1989) views on quality come from the industrial engineering 
and management field, multiple articles were read for this thesis to gain deeper knowledge 
and understanding of how quality is freshly understood in a textile and clothing context. It 
comes as no surprise that there is a lack of consensus on how quality is identified amongst 
researchers and consumers in the clothing and textiles field (Day et al., 2015). Which leads 
to questions on both how quality is defined by the researchers and how it is perceived and 
evaluated by the consumers (ibid.).  

When an item has to be evaluated, the level of quality of a textile product is a challenging 
element to isolate and specify (De Klerk and Lubbe, 2004). Connor-Crabb and Rigby (2019, 
p.348) note that ‘quality is most often referred to in terms of how industry defines, measures 
and categorizes clothing rather than how users recognize and appreciate garment’s attributes’. 
However, as De Klerk and Lubbe (2006) suggest, quality is considered as one of the main 
reasons why consumers are dissatisfied with apparel products - and it is therefore a subject 
worth studying. 

First of all it is worthwhile to note that quality is both subjective and objective as stated by 
Swinker and Hines (2006). In addition, it can address either the extrinsic or intrinsic product 
attributes (ibid.). The product’s intrinsic level entails the product’s physical characteristics 
while the extrinsic characteristics are connected to the product but are not physically part of 
it, such as price (Niinimäki, 2011). Brown and Rice (1998) talk about these two dimensions of 
apparel product quality as a physical dimension (intrinsic), defining what the item is, and a 
performance dimension (extrinsic) implying what the item can achieve. 

Extrinsic properties can further be separated into functional performance characteristics and 
aesthetic performance characteristics, according to Brown and Rice (1998). According to De 
Klerk and Lubbe (2006) functional behavioural characteristics stand for product attributes 
such as the durability and comfort, in other words attributes related to use, while aesthetic 
behavioural characteristics stand for the aesthetic experience whether on a sensory level (e.g. 
how a fabric feels or looks), emotional (e.g. what feelings the item evokes), or cognitive (e.g. 
what symbolic significance the item has to the wearer). However, De Klerk and Lubbe (2008) 
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add that consumers differ in how the role of aesthetics affects their apparel behaviour and also 
in how they evaluate the quality of apparel products. In fact, the consumer might not recognise 
the role of aesthetics in their apparel behaviour. Extrinsic factors therefore are subjective and 
based on consumer’s experiences. (ibid.)

The intrinsic properties refer to physical properties of the item, such as design, textiles, 
construction and finishes - things that cannot be altered without altering the item itself (De 
Klerk and Lubbe, 2006). The physical properties can be divided into technical aspects which 
are objective and measurable, such as textile or finishes, whereas properties related to design 
are subjective and non-measurable. Formal qualities related to design, include qualities such 
as proportions, colors and textures, which stimulate consumer’s senses to an extent that it may 
play a major role in the perception of quality of the products (Fiore and Kimble, 1997 as cited in 
De Klerk and Lubbe, 2008). The aesthetic behavioural level therefore is in constant interaction 
with the formal qualities. Despite the broad spectrum of interpretations of quality, for most 
fashion businesses, quality only includes the very technical laboratory testing of intrinsic, 
physical characteristics such as fabric strength, abrasion resistance, pilling, wrinkling, color 
fastness, dimensional changes and seam slippage. However, while this industry-based 

Figure 4.  Apparel Quality. Modified from De Klerk and Lubbe (2008).
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approach on quality might help to standardize products, the other views of quality, such as the 
user experiences with the garment in the course of time, fail to be identified (Connor-Crabb 
and Rigby, 2019). 

Taking the theory presented above into account, the diagram of the concept for apparel quality 
was developed  (Fig. 4). It is modified from on a similar diagram 'Dimension of apparel product 
quality' by De Klerk and Lubbe (2004). The diagram shortly introduces and categorizes the 
intrinsic and extrinsic properties of quality. It also makes a division between quantitative and 
qualitative attributes inside these two categories.

The intrinsic properties relate to quality assurance and are part of the product development 
and production stages when it is decided what the item is. Quality assurance is shortly 
introduced in the next chapter 2.3.3 Quality management. Extrinsic properties then again link 
to the actualized quality, in other words to quality which is experienced during use and which 
defines what the item can actually achieve. Experienced quality is discussed further in the 
chapter 2.3.5 Quality cues and quality experience.

2.2.3 Quality management

Basically it could be said that the things related to the product’s intrinsic quality attributes are 
part of businesses quality assurance as can be seen from Fig. 4. Quality assurance then again is 
part of companies’ total quality management (TQM) which includes 4 main levels: determining 
the quality policy, creating and implementing quality planning and assurance, and quality 
control and quality improvement (Investopedia, 2019). According to The Chartered Quality 
Institute as cited in Kiran (2016) TQM is a management philosophy which makes it possible for 
the companies to meet the expectations of their different stakeholders while simultaneously 
maintaining the ethical values of the company.
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According to Kiran (2016), TQM has changed the criterias of quality from product centered to 
customer centered. According to the author, it emphasizes that quality is not only related to 
products and services but should actually be a focus on all business tasks, the business system 
as a whole. It sees quality as a strategy instead of a result, and highlights the importance of the 
whole process. (ibid.)

According to Saville (1999) quality assurance covers all processes inside a company that relate 
to the production of a quality product. Therefore quality assurance could be considered a 
level where the quality is actually made. It does not include merely the testing and quality 
control of a product before shipment, but controlling quality since the beginning of the 
product development process. Quality assurance is about making things right the first-time 
which therefore relates to conformance, one of the quality dimensions introduced by Garvin 
(1988). Quality assurance aims at delivering guaranteed quality which satisfies the consumer 
expectations.  

2.2.4 Quality Evaluation

According to Zeithaml (1988) the consumers evaluate products either at the point of purchase 
or when using it. De Klerk and Lubbe (2008) suggest that the consumer satisfaction with the 
quality of an apparel product can be measured in three phases: the point of purchase, when 
the item is used and ultimately when it is discarded. However, it is particularly important that 
the quality would be evaluated during the decision making process (De Klerk and Lubbe, 2006).

Ophuis and Trijp (1995) cited by Niinimäki (2011) introduce a concept of perceived quality, 
where the quality evaluation is dependent on the judgement of the consumer. According to 
them, the perceived quality is composed of four components: the process of perception, and the 
factors related to the person, the use context and the product performance. In addition Ophuis 
and Trijp (1995) section quality into ‘quality cues’ and ‘quality attributes’ where quality cues 
are the features of a product that are observed without the use or consumption of a product, 
whereas quality attributes are experienced through use.

Also Björk (2014) suggests in her master’s thesis that quality is evaluated before and after use. 
Therefore she divides quality into two levels: quality cues (‘laatuvihjeet’ in Finnish) and quality 
experience (‘koettu laatu’ in Finnish). Quality cues determine consumer’s expectations before 
use while quality experience is based on how these expectations are met during the usage 
phase (ibid.). The same way Connor-Grabb and Rigby (2019) make a distinction between the 
immediate quality concepts that are viewed ‘pre-use’ to those experienced ‘during use’, and 
suggest two classifications: 1) objective quality, which is measurable and quantifiable and is 
observed pre-use, and 2) subjective quality or use quality, which is based on the garment quality, 
user behaviour and the remarks made by the user during use, and which can be  examined 
through qualitative studies. 
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2.2.5 Quality cues and quality experience 

Quality cues include both extrinsic, aesthetical and credence qualities of the item - eg. the overall 
look, price and brand - as well as intrinsic, physical qualities - such as textile, construction and 
technical properties. In addition, consumers have also formed specific expectations about an 
item as a result of previous experiences with similar products or from hints that they have 
picked up from information that could point to quality (De Klerk and Lubbe, 2006; De Klerk 
and Lubbe, 2004).

According to Connor-Grabb and Rigby (2019, p. 348-349) ‘people aspire to own high quality 
garments which are synonymous with luxury and indicative of high costs, fine materials and 
skillful making, yet lack information on product quality when purchasing clothing is one factor
which prevents the customer from making a full assessment’. De Klerk and Lubbe (2008) note 
that in many cases quality is judged from a rather specific extrinsic indicator, such as a brand 
name, price or the store where the product was bought from. Also Laitala and Klepp (2013) add 
that since almost never clothing includes factual information about the expected lifespan, the 
consumer’s evaluation on durability of a product is based on lifespan cues, such as price and 
brand, which do not however directly reflect the lifespan expectancy of the product. 

Ophuis and Trijp (1995) as cited in Niinimäki (2011) add another level to extrinsic indicators 
and refer to them as credence quality attributes which include values related to sustainability, 
such as low environmental impact or ethical manufacturing. According to the authors, these 
credence quality attributes cannot be experienced by looking at the garment or not even from 
the use-experience, and the consumer’s individual values affect the degree to which these 
credence attributes are important. Niinimäki (2011) supports this by adding that manufacturing 
location relates to the quality evaluation during purchasing, and it is therefore an important 
extrinsic quality cue for the consumer.  

According to Zeithaml (1988) intrinsic characteristics play an important role especially at 
the point of purchase when the product is evaluated based on its physical properties. The 
author adds that properties such as design, textile and construction are things that an average 
consumer can somewhat recognize from a product. Yet according to the results from De Klerk 
and Lubbe’s research (2008), the consumers do not necessarily make reference for example to 
the importance of the construction of garments even though it can have major effects on both 
the functional qualities of the product, such as durability, as well as for the aesthetic qualities, 
such as seams that do not pull or straight hemlines. According to the authors, the lack of 
recognition of the functional details might in fact play a significant role in quality evaluation 
when the product is worn, and may result in dissatisfaction in the post-purchase and usage phase 
as the functional properties do not satisfy the consumer’s needs and expectations. Therefore, 
entirely rational purchase decisions cannot be made unless the consumers are informed about 
the quality and lifespan expectancy of products, and able to evaluate competing products (De 
Klerk and Lubbe, 2006).
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In addition to consumer’s assessment about the basic physical properties, additional 
information can be provided by the companies either attached to the item in a form of a tag 
or by well-informed sales personnel. According to Laitala et al. (2015) legislation obligates the 
companies to provide fibre content and care labelling. In addition there are requirements for 
chemical contents and for example on safety features on children’s clothing, but these official 
requirements are only a few (ibid.). Other additional information provided for the consumer can 
for example tell more about the technical advantages, such as breathability, water-resistance, 
wind-resistance etc, which - the same way as credence properties - cannot be understood just 
by looking at a product. It is beneficial for the companies to share this information since e.g. 
according to De Klerk and Lubbe (2008) not many consumers possess knowledge about the 
physical qualities of products. Providing this information can therefore guide the consumers in 
their evaluation and purchasing process.  It is good to keep in mind that the consumer’s differ 
in how they then evaluate and weigh all this information. Nevertheless, the information creates 
a suggestion for the consumer whether to purchase or not to purchase a specific product. In 
addition these quality cues build up consumer expectations for the quality of their purchase. 

Quality experience is based on the usage phase of a product and can therefore also be referred 
to as ‘use quality’. At this phase the consumer reflects on their experiences during use to the 
pre-use presumptions of the product’s quality. Use quality recognizes that it is the everyday 
actions and experiences that unfold the quality of an apparel product, as it develops and 
uncovers in the course of time (Connor-Crabb and Rigby, 2019). Quality experience is highly 
linked to consumer satisfaction or dissatisfaction with the product. 

Both De Klerk and Lubbe (2008) and Swinker and Hines (2006) argue that the assessment of 
intrinsic quality is an important aspect of the decision-making process at the point of purchase. 
Yet the changes that emerge to the extrinsic quality of the garment through wearing and 
washing the product, require the wearer to constantly re-assess if the garment is still eligible 
to be worn (Connor-Crabb and Rigby, 2019). Connor-Crabb and Rigby (2019) also point out that 
the individual, subjective assessment of garment quality effects how the clothing is worn and 
cared for, which then further impacts the physical condition of the garment in the course of 
time. According to the authors, if a consumer considers a product to be of good quality, they 
care for it and therefore the lifespan of the product gets longer. On the contrary, if they do not 
think the product is of good quality, the lifespan might get shorter due to the lack of attention 
and maintenance. In addition Connor-Crabb and Rigby (2019, p. 351) note that ‘clothes which 
are worn the least and have a short active life are rarely rejected due to physical quality failure, 
but rather because they no longer meet the needs of the user as they define and construct their 
identity’. This implies that from a life cycle perspective, while it is important to aim for high 
quality products in a technical sense, it is equally important to consider the social dimensions 
of quality (ibid.).
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At the point when the consumer makes their judgement about the use quality, the business’s 
quality assurance is put to the test and it is evaluated if it meets consumer expectations. For 
most people, good quality is seen as an almost universally accepted preference which reflects 
user satisfaction, while on the contrary poor quality and the failures of quality related to it are 
seen as central reasons for user dissatisfaction (De Klerk and Lubbe 2008). This highlights the 
importance of understanding the user expectations regarding quality for companies to be able 
to deliver quality which meets these expectations (Connor-Crabb and Rigby, 2019). 

According to Churchill and Surprenant (1982) and Oliver (1980) as cited in Niinimäki (2011) 
consumers have certain expectations also regarding product performance which needs to be 
satisfied, and when the product performs under what was expected it results as dissatisfaction. 
Oliver (1980) as cited in Niinimäki (2011) adds that consumers’ product expectations create 
a so-called frame of reference against which the consumer makes their evaluation about the 
product. This frame of reference is related to the use situation, and therefore it differs for 
each product and use situation and context (Niinimäki, 2011). As an example, clothing in the 
work environment has to meet different expectations than clothing in the home environment. 
At work social acceptance and the expression of professionalism might be considered most 
important, while at home a soft tactile feeling and an experience of safety are emphasized 
(ibid).

Swan and Combs (1976) as cited in Niinimäki (2011) state that clothing performance can 
be both instrumental or expressive. The instrumental performance links with the physical 
properties of a product and the actual use experience while the expressive performance links 
with consumer’s psychological response with the garment and therefore the aesthetical and 
emotional experience.  The authors add that instrumental requirements should be satisfied 
first but also the emotional needs have to be met in order to gain a satisfied consumer. Best 
way to ensure product satisfaction is by performing well on attributes and dimensions that 
are specifically important for the consumer (ibid.). As clothing and fashion are symbolic 
productions that merge with our emotional needs - they express our personalities via symbols 
and status items - not only the use experience but also the emotional levels are important for 
clothing satisfaction (Kaiser, 1990 in Niinimäki, 2011). The aesthetic experience relates to the 
expressive performance as we experience the clothing in a multi-sensorial way. In addition to 
aesthetics - the visual beauty of a product - this includes the tactile and kinetic experiences 
(Niinimäki, 2010). 

These aspects demonstrate the importance of considering the experiences of clothing quality 
in use, beyond testing it scientifically in laboratories (Connor-Crabb and Rigby, 2019). Findings 
from Connor-Crabb and Rigby (2019) indicate that the subjective definitions of quality are 
partially composed through wearing and experiencing materials on the body rather than the 
fiber content per se. In other words, the tactile experience influences the subjective quality 
experience. Their study results suggest that while materials and fiber groups are indicators 
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of quality, it is their performance on the body - thermoregulation, breathability and tactility - 
which at the end influences the user’s perceptions of quality (Connor-Crabb and Rigby, 2019). 

According to Connor-Crabb and Rigby (2019) insights about quality through use can give 
new ideas for product design as well as to the design of systems (how products are sold, 
rented, maintained, disposed of, reused, recycled) while at the same time stimulating pro-
environmental practices. Additionally, it is important that the decisions regarding design are 
based on research about quality in use - rather than solely relying on laboratory testings about 
the technical, intrinsic properties of the product. Viewing quality as an changeable product 
attribute emerging via use can support the proposition of sustainability ascending from 
behaviour and lifestyles instead of the design of the product itself. (ibid.)

Based on the previous research introduced in this chapter, a diagram which demonstrates the 
quality evaluation process (Fig. 6) was created. The diagram is divided into two sides: quality 
cues and quality experience. As it can be seen from the figure, quality cues lead the consumer 
to quality interpretation and further to quality expectations. These are steps related to pre-use. 
During use the quality expectations as well as performance expectations, which together form 
the frame of reference, are in constant dialogue with the quality experience. The use phase at 
the end defines what will be the consumer quality perception. The quality perception which is 

Figure 6. Quality evaluation process.
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formed after use then again functions as a quality cue of ‘previous experiences’ - whether with 
similar product or same brand - in the quality evaluation and purchase decision processes in 
the future. 

Connor-Crabb and Rigby (2019) state that while the quality cues are very much product-based, 
the quality experience suggests that at the end quality is to a large extent user-based as it is 
affected by the individual frame of reference and it emerges through performance and use. 
Therefore quality should not be thought of only as a declaration of the garment’s physical form 
at a static moment in time but instead as characteristics that evolve through using, wearing 
and laundering. (ibid.)

2.2.6 Circular Economy (CE)

As mentioned, circular economy (CE) is the larger context of this thesis as the dominant linear 
system of producing goods with its wasteful and burdensome ways can no longer be considered 
as an option for operating, and there is a need for moving towards a system where products 
and materials circulate inside the system for longer and the environmental impacts of the 
system are minimized. The principles of CE will be introduced in the coming chapters in 
order to provide an understanding of what is CE and what are things that need to be taken into 
consideration when moving towards this new way of designing and producing goods. 

According to Bakker, den Hollander, van Hinte and Ziljstra (2019) the epitome of linear product 
development is ‘planned obsolescence’, which is naturally the opposite of making products 
last. The current economic and industrial systems are based on rapid replacement of products 
and therefore the products are no longer designed for long-time use nor it is worthwhile to 
repair them (Niinimäki, 2011). The principle of planned obsolescence dates back to 1929s, 
when an annual change of model in cars and bicycles was introduced to encourage consumers 
to purchase the latest model (Bakker et al., 2019). The expression planned obsolescence was 
introduced first by Bernard London in 1932 and it was popularised by the industrial designer 
Brooks Stevens in the 1950s as a means to push consumers to buy the latest designs (Bakker et 
al., 2019).

The clothing industry with its extremely fast fashion cycles and consumer’s unsustainable 
consumption habits is an epitome of its own of planned obsolescence existing in the current 
industrial system. Marketing systems feed consumers with new desires in a form of fast-changing 
fashion and trends which then contribute to psychological obsolescence of products (Niinimäki, 
2011). According to Burns (2010) as cited in Niinimäki (2011) psychological obsolescence can 
be divided into aesthetical and social obsolescence which both relate to consumer products, 
such as clothing, which mingle with our appearance and self-construction. Clothing enables 
consumers to gain, i.a. social acceptance and experiences of beauty (Niinimäki, 2011).
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As the current linear system of mass-manufacturing products in low-cost countries emphasizes  
the cheap end-price of the product, it has led to weak intrinsic quality of products (Niinimäki, 
2011). Additionally, poor quality and cheap prices have contributed to shortened product 
lifespans (ibid.). Short life spans have caused both dissatisfaction and over-consumption 
among consumers and more products end up in landfills faster (Niinimäki, 2018). According to 
Balkenende and Bakker (2018) clothing and textile industry is a resource intensive industry yet 
we seem to easily accept that all the efforts put into the creation of the product will be lost at 
the end-of-life of a product when the product ends up in the landfill. Furthermore, this leads 
to a large environmental damage but also to a significant economic loss. To avoid the loss, the 
recovery of products and their component materials should be clearly included in the design 
process of products. (ibid.) This all implies that there is an urgent need to move from a linear 
system to a new circular system where growth and increased use of resources are decoupled. 

2.2.7 CE Framework 

Circular Economy (CE) is a sustainable development calling for environmental quality, social 
equity and economic attractiveness (Balkenende and Bakker, 2018). It aims at redefining 
growth while simultaneously focusing on positive society-wide benefits. CE approach, also 
referred to as ‘the new textile economy’ in Ellen MacArthur Foundation’s report from 2017, is 
distinct from, yet complements, the ongoing efforts which aim at making the textiles system 
more sustainable through minimising its negative impacts. CE is regenerative by nature and it 
is based on the principles of closed loops (Niinimäki, 2018). The goal of CE is to have products 
and materials circulating in a system of closed loops as long as possible, instead of generating 
waste as waste prevention is prioritized in the waste management hierarchy (Fontell and 
Heikkilä, 2017). This puts the circular product design into a very important role and demands 
not only a change in the ways in which products are designed, made and used but also in ways 
they are treated at the end of their lifespan (Balkenende and Bakker, 2018).
 
The concept of Circular Economy originates from Walter Stahel’s report 'The potential for 
substituting manpower for energy' from 1976, introduced to European Commission, which 
described a future of ‘economics in loops’ with positive impacts on job creation, economic 
competitiveness, decreased dependence on natural resources and the prevention of waste 
(Baker-Brown, 2017). The same idea was developed further by McDonough and Braungart in 
their distinguished concept ‘Cradle to Cradle’ which is known for principles of closing the 
loop in two cycles: biological or technological. The two loops basically mean that the product 
is either biodegradable or it can have multiple life cycles, and after use its life will continue 
either in technical or biological cycle (Niinimäki, 2018). 

According to Bakker et al. (2019) Cradle to Cradle’s ‘biological metabolism’ is inspired by 
nature and it juxtaposes human industry on nature’s processes. In nature, life forms and their 
environment are intertwined and the study of these interactions is called ecology. Bakker et 
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al. (2019) state that it is possible to identify ecosystems - situations, areas, regions - in which 
elements and substances go around in closed circles or loops. Textile and apparel industry is 
its own ecosystem which could be considered as more sustainable if it would function in loops 
that would be closed, and therefore the system would be more self-sustaining. (ibid.) 

To demonstrate the potential towards a change, the butterfly diagram by Ellen McArthur 
Foundation (2017) can be of help (Fig. 7). The diagram illustrates the flow of technical and 
biological materials through the value circle and the principles of circular economy with an 
emphasis on material loops where the technical and biological circles are mirror images to one 
another. Here the diagram is accompanied by comments made by Bakker, den Hollander, van 
Hinte and Ziljstra in their book ‘Products that last’ (2019).

According to Bakker et al. (2019) diagram’s left side, the technical side, could be thought to 
present a hierarchy of value treatment where maintenance is the top of the hierarchy and 
recycling the bottom. The idea of hierarchy clarifies the importance of designing and treating 

Figure 7. Butterfly diagram. Copyright © Ellen MacArthur Foundation (2017).
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materials and products in a way that they remain as close to the top as possible for as long as 
possible. In theory the speed of value loss can be minimal or negative if maintenance and reuse 
are favored over refurbishing and remanufacturing until recycling - which is a radical value 
reducer - is unavoidable. (ibid.)

In addition, Bakker et al. (2019) note that the diagram reveals different kinds of circles. Some 
of the loops present closing economic loops, while others present the closure of ecological 
circles and some present both. This distinction is actually of high importance. In an economic 
system closing the loop is about maintaining control and preserving economic value assets. 
Closing a loop in an ecological system is about safely reducing man-made materials to nature’s 
own compounds which in many cases means the exact opposite for businesses: giving up the 
control and annihilating substantial economic value. The authors give a great example of 
closing a loop in an economic system: the recycling of synthetic plastics. According to them, 
closer inspection reveals that the actual aim is to preserve value or reduce cost by making the 
material last longer, and the manufacturer can achieve this either by repurposing or adding 
virgin plastics to make the material meet the original standards. Thus the ecological loop is not 
closed at all - only the economic one. (ibid.)

The diagram distinguishes two families of materials: the biological or renewables and the 
technical. However Bakker et al. (2019) note that in the industrial practice products consist 
of many different materials that can belong to either family. This is actually considered to 
be one of the biggest problems within textile and apparel recycling. Another note made by 
the authors regarding the two cycles is that the products made out of biological materials 
can also be successfully repaired, maintained, reused and even recycled outside the 'bio-loop'. 
The difference is that the biological materials do not need such costly measures to return 
to their organic origin as the technical ones. These observations suggest that the value and 
treatment circles do not actually need to be the same for all product parts, and that the value 
transformation loops mingle within and between products. (ibid.)

2.2.8 Design and product development in CE

Through observing the butterfly diagram, Fig. 7, CE was discussed mainly on a macro level 
which includes the main principles of the whole circular system. Another level for CE is 
the micro level which focuses on the development of the product itself. The two levels of 
circular thinking are presented in Fig. 8. The products should be designed to circulate in 
an ecosystem where all aspects support circularity, but also the product design should take 
into account multiple lifecycles (Niinimäki, 2018) and the recovery of materials and products 
should be emphasised (Balkenende and Bakker, 2018). According to Steinhilper (2006) as 
cited in Niinimäki (2011), approximately 85% less energy is used for remanufacturing than 
manufacturing processes using virgin materials. It can be said that design for circularity aims 
to reduce the negative environmental impacts of the product while simultaneously sustaining 
the product performance (Balkenende and Bakker, 2018). 
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According to Tischner and Carter (2001, p. 120) as cited in Karell (2020) ‘80% of the environmental 
and social impacts of a product, incurred throughout its whole life-cycle’ could be affected at 
the point of design and development of a product. These aspects create new challenges for the 
design skills, because we have to think about the impacts of the products with a larger scope and 
design with a view further to the future, in order to construct and support the transformations 
towards a circular system (Niinimäki, 2018). Niinimäki (2018, p. 34) suggests that we should 
avoid designing disposable products and instead focus on creating something more meaningful 
to which end-users are ‘ready to fall in love with, keep long, cherish and take care of’ which 
will extend the use time of products. In the CE context, the role of the designer changes from 
a mere designer to a knowledge intensive profession where new kinds of systems-thinking and 
collaborations are emphasized instead of just focusing on the aesthetic or functional outcome 
(ibid.).

The circular design and product development process is represented in short in Fig. 8 which 
is based on a diagram introduced by Urmas and Raudaskoski (2020). The diagram is an 
assembly of the life-cycle thinking model and the well-known double-diamond design model 
which consists of 4 phases: discover, define, develop, deliver. Urmas and Raudaskoski (2020) 
introduced the different phases as follows. The ‘discover’ phase is about researching and 
understanding the global textile and apparel business. It is about looking into trends, user 
needs and everything related to the market. In the ‘define’ stage, these findings are combined 
and the goals, principles and guidelines for circularity are set in order to know how to proceed 
with the design process itself. These guidelines and set goals are next conceptualised into 

Figure 8. Circular Product Development diagram based on Ethica’s Circular Design Approach diagram (Raudaskoski 

and Urmas, 2020).
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solutions and concepts for design at the ‘develop’ phase. At this point it is of high importance 
to look at the ecosystem and partnerships needed for the product development in order to 
guarantee circularity. New suppliers, new materials and new innovations might be needed. 
Last, in the ‘deliver’ phase the design concepts are validated through iterative prototyping for 
market-ready products. Also the communication strategy and the circularity-based narrative 
are created at this phase. (ibid.) Using this diagram can be helpful when we should be able to 
design with quality and several life cycles in mind. 

According to Balkenende and Bakker (2018) adding the recovery step to the product innovation 
model is crucial. In other words, consciously moving away from the conventional linear system 
towards the circular system. The use of these types of new strategic models, such as Fig. 8, will 
help the designers to plan and organize their design process. According to the authors, if a step 
such as recovery would be missing, it might not be addressed at all during the design process. 
Therefore the ’after use’ phase in the previous circular model, Fig. 8, could actually be called 
‘recovery’. 

Balkenende and Bakker (2018) add that recovery links users and businesses from the 
perspective of closed life cycles. It also highlights, as mentioned, that it is essential that the 
life cycle perspective exists already from the preliminary stage of product design. By making 
circularity an intrinsic part of the design process at an early stage of product design will open 
up opportunities to start the new life cycle instead of wasting the products (ibid.). Next, the 
possibilities for re-use and recycling of the product are introduced in short to give better 
understanding on how designers can implement these operations to be part of their design. 

2.2.9 Recovery methods

As implied earlier, recovery is an essential part of CE. Compared to the conventional linear 
economy, it emphasises on creating opportunities for reusing and remaking the products 
through recovery operations (Balkenende and Bakker, 2018). Recovery methods can also be 
considered as lifespan extension methods. Of these methods re-use, repair, refurbishment, 
remanufacturing and part harvesting are preferred, since as mentioned formerly, in the waste 
management hierarchy waste prevention is a priority. Regardless, enabling the recycling of 
products and materials is a fundamental step, although at the same time the last resort (ibid.).

According to Balkenende and Bakker (2018) repair, refurbishment and remanufacture are 
individualised based on the quality of the recovered product compared to the original. With 
these operations the handling of the product at the end of its life is to a large extent the same, 
although repair is limited to operations such as replacing a broken zipper, while refurbishment 
and remanufacturing demand more elaborate operations such as disassembly, cleaning, testing, 
upgrading, reassembly etc. Design should therefore allow for these operations. (ibid.)
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Repair means returning a faulty or broken product or component to a workable condition 
(Bakker et al., 2019). It can be considered equivalent with maintenance. According to Balkenende 
and Bakker (2018), usually the condition of a repaired item is inferior to that of the original 
product and it tends to focus on self-repair carried out by the product owner. According to 
the authors, the repair criterias for self-repair are the use of standard components to enable 
easy replacement of broken parts, easy access to the most fragile parts and repair instructions. 
Another option is repair as service where the advantage is that the quality of repair can be 
guaranteed. (ibid.)

Remanufacturing, refurbishment and part-harvesting are operations performed by the 
manufacturer in order for closing the product loop as stated by Balkenende and Bakker (2018). 
Remanufacturing and refurbishment involve reverse logistics and disassembly after which the 
resulting parts are cleaned and inspected, and if needed repaired, replaced or upgraded. The 
authors state that, design should favor these actions by promoting aspects such as component 
durability, ease of disassembly, accessibility etc. (ibid.)

According to Bakker et al. (2019), remanufacturing means returning (fixing) a used product to 
at least its original performance with a guarantee that is comparable or even better than the 
original product. It can be considered equivalent with mending and upgrading or more colorful 
expressions 'pimping'. Refurbishment (reconditioning) stands for returning a used product to 
a satisfying working condition by either rebuilding or repairing essential parts that are about 
to break down. (ibid.) Part-harvesting then again is about collecting components, modules and 
parts from obsolete products and then using them as parts for servicing, maintenance and 
repair, in other words as spare parts (Balkenende and Bakker, 2018).

Recycling stands for any operation through which waste material is reprocessed into new 
products, materials or substances - whether for the original or other functions (Bakker et al., 
2019). According to Balkenende and Bakker (2018), recycling is also a precondition for any 
product once the extension of its useful life is not anymore possible. Yet according to the 
authors, products should not be only designed with recyclable materials - the materials or parts 
should also be able to be disconnected from each other as otherwise it might not be able to be 
possible to recover them for the next cycle. What we consider to be material might actually be 
a combination of multiple materials and due to the mixing of materials, recycling can almost 
be impossible. Balkenende and Bakker (2018) add that design strategies that consider the next 
cycle for a product’s materials should be developed already at the design stage of the product.

2.2.10 Textile Recycling

As mentioned before, the ‘Cradle to Cradle’ concept is known for its principles of closing 
the loop in two cycles: biological or technological. Of the two cycles the technological one 
is considered more relevant for the textiles and clothing sector as the biological cycle means 
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composting and currently only a few fibers can be composted with low nutrient value to soil. 
According to Niinimäki (2018) textiles can also include hazardous chemicals which are not 
advised to be released into the soil. In addition, composting produces methane which - being 
a greenhouse gas - contributes to global warming (ibid.).

There are several possible routes within the technological recycling in the textile field as stated 
in Ellen MacArthur Foundation (2017). The possibilities vary from textile and yarn recycling to 
different types of fibre recycling. Textile and yarn recycling takes pre-production cuts, offcuts 
or post-consumer waste and utilities them in usually small scale reproductions. (ibid.)

The report by Ellen MacArthur Foundation (2017) notes that fibre recycling offers two 
possibilities: mechanical and chemical recycling. Of these two the mechanical one is currently 
more commonly used as the needs for chemicals, dyes,  and water are minimal. The mechanical 
recycling is done by shredding existing textiles back into fibres. There is often no need for any 
process of manipulating the colors, such as bleaching and redyeing, because these textiles are 
normally sorted by colour. In other words the old textiles give the color for the new textiles. 
The mechanically recycled fibres get shorter during the process and are therefore combined 
with longer virgin fibres to provide desired quality. (ibid.) The better the quality of the fibre is 
to begin with, the longer the quality stays good enough for the recycling process. 

According to Ellen MacArthur Foundation (2017) chemical recycling then again is done by 
using solvent-based technologies and is also known as polymer recycling. Chemical recycling is 
possible for both cotton and other cellulose-based fibres (e.g. lyocell, viscose) as well as plastic-
based fibres, such as polyester. It is possible to repeat the chemical recovery process several 
times in theory, but at least currently the polymer chain degrades during each repetition. Same 
degradation has also been found during use, which implies that at some point the quality will 
be too low for apparel. (ibid.)

According to Niinimäki (2011) in the textile and apparel industry, recycling is at the moment 
problematic as the products are made of material mixtures and constructed in complicated 
ways which does not allow for easy disassembly. Additionally, the low quality of clothing does 
not make recycling very profitable inside the industry. (ibid.) As stated in Niinimäki (2018) 
low quality is also an essential issue for remanufacturing as during the recycling process the 
quality weakens further, and so does the value of the product and the material simultaneously. 
This is called down-cycling. (ibid.)
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2.2.11 Life cycle assessment (LCA)

In order to be able to analyse and understand the effects a product might have on the social, 
economic or environmental level, different tools can be of help. As stated in Muthu (2014), any 
processing or manufacturing sector, including textiles and apparel industry with its lengthy 
supply chain, is responsible for creating many kinds of environmental impacts. As tracing and 
evaluating the environmental impacts of a product supply chain and the product itself during 
its entire life cycle is of definitive importance, and life cycle assessment (LCA) is considered 
the most important and well known technique - and the only method which evaluates the 
environmental impact of a product over its entire life cycle -, it is also briefly introduced in this 
thesis. Another reason for choosing to introduce LCA is that the ISO standards related to it 
are often mentioned in relation to textile products.  According to Muthu (2014), other concepts 
used to study environmental sustainability include life cycle thinking, life cycle management, 
design for environment, cleaner technology, eco-efficiency, industrial ecology, material flow 
analysis/substance flow analysis (MFA/SFA) and material intensity per service unit (MIPS).  
(ibid.)

As mentioned in Muthu (2014) LCA has its roots in the 1960s USA. Initially it focused on the 
consumption of raw materials and energy efficiency, and less on the waste disposal. The first 
work was reported in the World energy conference by Harold Smith in 1963, followed by Coca-
Cola Company’s internal analysis in 1969 on various beverage containers and their differences 
between resource consumption and environmental impacts. About the same time, also other 
companies started to perform corresponding life cycle inventory analysis, both in Europe and 
the US. (ibid.)

Early studies relied on public sources and were known as ‘Resource and Environmental 
Profile Analysis’ (REPA) in the US and ‘Ecobalance’ in Europe as noted by Muthu (2014). By 
the early 1990s LCA moved from being a mere life cycle inventory analysis and towards a 
more compressive impact assessment. Ever since the Society of Environmental Toxicology 
and Chemistry (SETAC) has published articles that have given a framework, principles and 
methodology for LCA. Finally between 1997 and 2002, the International Standards Organization, 
ISO, developed standards for life cycle assessment resulting in the ISO 14000 series. (ibid.)

According to Muthu (2014) the basic phases to include in LCA are raw material extraction, 
manufacturing processes, transportation and distribution, use and re-use, and last disposal, 
which can either mean recovery, recycling - or disposal as the very last option. LCA also 
includes the inputs such as raw materials, energy, chemicals and water and the outputs such 
as product, co-product, all the emission to air, water and land, waste and other environmental 
discharges. (ibid.) The basic concept of LCA is illustrated in Fig 9. 
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According to Muthu (2014) LCA is a four-step process, Fig. 10, which includes goal and 
scope definition, life cycle inventory (LCI), life cycle impact assessment (LCIA), and life cycle 
interpretation, which can be used to measure any environmental impact indicator, such as 
carbon footprint, ecological footprint, water footprint, eutrophication, acidification and human 
toxicity. Through this analysis it is possible to detect the most significant spots in the life cycle 
of a product where most of  the product's environmental impacts are created. The process has 
been outlined by the International Standards Organization (ISO). The ISO standards relating 
to the life cycle assessment of any product, process or service are ISO 14040 and 14044, both 
of which require inclusion of these four stages. (ibid.) Fig. 9 presents the relations between the 
four life cycle assessment stages and the iterative nature of the process. It also shows some 
direct LCA applications, such as product development and product improvement.

Figure 9. Basic concept of LCA, based on Muthu (2014).

Figure 10. Four steps of LCA, based on Muthu (2014).
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All industries have their industry-based supply chains for the manufacture of products and 
each part of the chain is responsible for a range of environmental impacts as stated in Muthu 
(2014). Naturally, other products are also accountable for damaging the environment, but due 
to their wide range of use, textiles are particularly significant. Textile products  have a broad 
spectrum of applications - such as apparel, industrial textiles, geo-textiles, agro-textiles and 
hygienic textiles - all of which have diverse lifespans based on their durability and purpose. 
(ibid.) 

Since textiles and clothing products have lengthy and also highly global and decentralized 
supply chains, there is a demand for LCA to assess the impacts caused by them in different 
phases of their life cycle as emphasized in Muthu (2014). Yet, due to the complex supply chain 
and the complexity of accounting all the elements related to the life cycle inventory, it is 
fairly challenging to perform a LCA study for textile products taking into account both the 
entire supply chain and also the entire life cycle. Accoring to Muthu (2015), the lack of know-
how on how to apply LCA models in textiles and the absence of data and databases adds a 
further challenge for the LCA of textile products, and requires input and cooperation from 
all participants of the supply chain. More research is needed as there are still lots of textile 
products that need to be studied and documented for their impacts (Muthu, 2014).
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3 METHODOLOGY

3.1 Research questions

According to Hirsjärvi et al. (2018) usually the main research question is a rather general 
question, in which the whole research entity takes shape. Additional, more specific questions 
are often needed and they make it possible to at the end answer the main research question. 
(ibid.) The aim of my thesis is to find out what quality means in the textile and clothing context 
and how quality contributes to the life spans of textile products. Since the main research 
question includes two themes: quality and lifespan, it is further divided into sub-research 
questions. 

Main research question:

How can the lifespan of a product be extended by imposing good quality?

With the key question the aim is to find out how quality affects the lifespan of a product and 
how it is possible to contribute to extending life spans through emphasizing high quality in 
products.

Sub-research questions:

1.a How is quality defined in the textile and apparel context?

Through the interviews made and content analyses I will open up, what quality means to the 
companies who contributed to this thesis.

1.b How do the companies address product lifespans?

My aim is to also understand how the companies plan the lifespans of their products. What are 
the ways that the companies use to lengthen the time which their products exist?

1.c How does quality contribute to product lifespans?

With the last question, the aim is to find the linkages between quality and lifespans. How does 
quality affect the lifespan or possibly multiple life cycles of a product?
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Fig. 11 illustrates the larger context of this thesis. The main theme quality is in the center. 
Quality is linked to both the product level as well as the system level of the industry. Through 
life cycle assessment (LCA) it could be what are the affects of extended lifespans to the 
environmental footprint of the product. By mapping the replacement scenarios and calculating 
the overall effect of production and use compared to the years in use, it would be possible to 
calculate ‘the optimum ecological life cycle’. As mentioned earlier, quality also relates to the 
circular ecosystem (CE), and I want to find out how quality can contribute to the products and 
materials circulating inside the system for as long as possible.

3.2 Qualitative research

My thesis is a qualitative multi-case study. The thesis is descriptive in nature and therefore 
answers to questions 'how' and 'what kind of' the studied matter is. According to Hirsjärvi 
et al. (2018) the starting point for qualitative research is to describe the diverse real life and 
the aim is to study the research subject comprehensively. Through qualitative research it is 
possible to find out many kinds of connections between simultaneous phenomena. (ibid) 

Figure 11. Context of the thesis.

These specific questions were chosen after it became evident from the previous research 
that quality, whether in terms of the physical or the performance qualities, has a complex 
yet meaningful role in product lifespans. It seemed that the better the overall quality of a 
product is, the longer it stays in use - and the longer its lifespan becomes. From the previous 
research, it was also understood that quality and longer lifespans further lead to a smaller 
relative environmental footprint of a product. However, the environmental impacts will not be 
researched in detail in this thesis. 
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Based on Hirsjärvi et al. (2018) features for qualitative research include comprehensive data 
collection, people as a source of information, inductive analysis, qualitative methods as a tool 
to gather data, adequate target groups and the handling and analysis of data as unique. Also the 
research plan is flexible and changeable, and takes its shape as the research advances. (ibid.) 

In qualitative research the conclusions made from the research material are not based on 
generalisation, but rather on an idea that general is repeated in private as stated in Hirsjärvi 
et al. (2018). By examining individual cases it is possible to make visible what is meaningful 
in the phenomenon and what things are repeated when the phenomenon is examined from a 
prevalence point of view. (ibid.) Also the goal of my thesis was to gain and provide data which 
can be significant for companies and researchers outside these specific case studies.

3.3 Data collection

The research strategy of my thesis is case-study. Through three cases it is studied what quality 
means for professionals working in the textile and clothing industry and how quality relates 
to product life cycles. In my thesis the case-studies provide detailed information about a small 
group of cases which are connected. The data for this thesis is collected through interviews 
made with the case companies and by studying documents - in this case the books and articles 
on quality theories and CE - which according to Hirsjärvi, Remes & Sajavaara (2018) are typical 
methods for qualitative research.

3.3.1 Interviews

The idea of an interview is simple: if we want to know what a person thinks, we should ask 
them (Tuomi and Sarajärvi, 2018). In this case the goal was to gain information on how textile 
and apparel companies in Finland understand and address quality. This is why the interviews 
were arranged with adequate interviewees instead of picking interviewees by a random sample 
method. The possibility to pick interviewees who have knowledge and experience about the 
notions studied is according to Tuomi and Sarajärvi (2018) one of the benefits of an interview 
compared to a questionnaire. The persons interviewed for my thesis work in companies which 
are already somehow addressing quality, lifespans and sustainability. Therefore they could 
provide meaningful insights on these themes. 

According to Tuomi and Sarajärvi (2018) interviews are a flexible way to gather information 
as the interviewer has the possibility to repeat questions, correct misunderstandings, clarify 
phrases and have conversations with the interviewees in order to gain as much knowledge 
as possible on the studied subject. This is also a clear benefit when comparing interviews to 
questionnaires. During the interviews the questions can be asked in a sequence that is most 
suitable for that specific situation. (ibid.)
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Qualitative interviews are not considered as a quiz and therefore the interviewees are not 
evaluated in any way as the main goal is to only gather as much information as possible on 
the studied matter as noted by Tuomi and Sarajärvi (2018). Hence it is justifiable to give the 
interview questions beforehand to the interviewees as was also done in the interviews for this 
thesis. It is also ethically correct to give them in advance since then the interviewees can 
understand what research they will be taking part in (ibid.).

Interview was a natural choice for collecting data for my thesis since the goal is to gain as 
much knowledge as possible on how the themes, quality especially, are seen in the companies 
working with textile and apparel. Two of the interviews were conducted by the FINIX 
researcher Maarit Aakko and the other two were conducted by me, but I was present in all of 
the interviews. The interviews were semi-structured interviews. They were based on a question 
template (appendix 1) but the questions did not follow any specific sequence. In addition not 
all questions were necessarily asked and additional questions were asked if it was needed. The 
position of the interviewee in the company also defined to some extent what questions were 
asked. The template was shared with all of the interviewees before-hand. The template is the 
same one used in all interviews made for the FINIX research project.

3.3.2 Interview sample

Four interviews were conducted with people from three different Finnish textile and apparel 
companies. Fig. 12 presents a summary of the interviewees. The interviews were semi-
structured interviews either face-to-face or via video call, each lasting 90-120 minutes. The 
interviews are both part of the FINIX project and my thesis. 

Figure 12. Information regarding interviewees and represented companies.
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3.4 Content analysis

Content analysis is a way to go through and analyse written, heard or seen content. The 
aim of the analysis is to create a clear verbal description of the studied subjects. (Tuomi and 
Sarajärvi, 2018) Also in my thesis content analysis was used as a tool to categorise and analyse 
the interviews. The simplified process of content analysis is following as introduced by Timo 
Laine and modified by Tuomi and Sarajärvi (2018):

1. Make a decision what is interesting about the material
2.  A. Go through the material, and mark and separate the things that interest you
 B. Leave everything else out of this research
 C. Gather the interesting information and keep them separate from the rest of the
 material
3. Arrange the material by class/theme/type
4. Write a summary of the material

According to Tuomi and Sarajärvi (2018), there are two ways to make the analysis: inductive 
(from private to general) and deductive (from general to individual). Inductive analysis is based 
on the actual research material when deductive starts from an existing theory. In general, in 
qualitative research it is more common to use inductive analysis to analyse the data since the 
aim is to reveal unexpected matters. Inductive analysis was used to bring forth themes that 
stand out from the specific interviews of this thesis. In my thesis the inductive analysis was 
first used to go through individual interviews and then to find unitive themes around quality. 
(ibid.)

Content analysis is about the logic of invention as stated by Tuomi and Sarajärvi (2018. There 
is no given method that would guarantee the success of finding the 'truth' and would generate 
brilliant remarks through the analysis. It is mostly about the sensitivity of acceptance, the 
acuity of inspiration - and luck. The researcher finds meanings from the material based on 
their understanding. (ibid.)

Based on Tuomi and Sarajärvi (2018), content analysis aims to arrange the study material into 
a compact and clean format without losing the information that it contains as The analysis 
clarifies the material and makes it possible to make clear and reliable conclusions. It starts 
by dismantling the material into pieces, then moves on to conceptualising it and then puts it 
back together into a new logical wholeness. In short, the analysis consists of three phases: 1. 
reduction, 2. grouping and 3. abstraction. (ibid.)

According to Tuomi and Sarajärvi (2018) the challenge of content analysis is that often the 
material includes lots of interesting topics outside the scope of the research yet the results of 
the content analysis have to be in line with the research questions. It is important to remember 
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that not all themes can be studied inside one research. The themes and phenomena have to 
be clearly limited - but all the information gained about the chosen themes have to be told 
thoroughly. (ibid.)

In my thesis the material to be analysed consisted of 4 interviews which had been transcribed 
into a written form from voice recordings. These interviews gave me in total 62 pages to be 
analysed. According to Tuomi and Sarajärvi (2018) the first step of the content analysis was to 
reduce the data. At the stage of reduction all the information that is not relevant for the study 
was to be removed. This can be done by condensing the information or by chopping it into 
pieces. (ibid.) I started by condensing the text into more simplified expressions so that one 
paragraph was reduced to 1-4 phrases that still entailed all the central information. I moved 
the text into Excel where the first cell contained the original paragraph and the second the 
reduced phrases. 

Next I listed words that described these reduced phrases. According to Tuomi and Sarajärvi 
(2018), this phase is called grouping as it aims to find the similarities and differences from the 
text. Here the words that describe the same phenomenon are put together into subclasses. The 
subclasses are then named so that they represent well all of the phrases inside that specific 
class. (ibid.) The background information gained through literature review can help to form 
these classes (Hirsjärvi and Hurme, 2001).

The grouping was continued by putting together subclasses into classes and so on, and finally 
ending up with unitive main classes which are linked to the research question. At this point 
it is worthwhile to consider questions such as what groups are essential and how they are 
connected (Hirsjärvi and Hurme, 2001). The grouping is continued as long as it is possible 
from the perspective of the research material in question. This phase is called abstraction and 
it means conceptualising the data (Tuomi and Sarajärvi, 2018).

At the end  it is possible to give answers to the research question(s) through combining the 
concepts. Therefore abstraction can be described as a process, where the researcher can portray 
the research subject through the concepts they had formulated as suggested by Tuomi and 
Sarajärvi (2018). Through the concepts a descriptive theory about the subject can be formed. 
(ibid.) After abstraction I made summaries per company which were structured around the 
found concepts. Since similar concepts were found in all of the interviews, I was able to merge 
all of the summaries under 5 main themes: product and material quality, lifespan quality, 
responsibility quality, quality of service and operational quality. 

In my thesis the inductive analysis was done with the help of the theory so that the previous 
knowledge guided and aided the analysis. Nevertheless the goal was not to test any theory per 
se, but to open up new thoughts. However, the comparison between the data gained through 
the interviews and the quality theories presented in the chapter 2.2 Literature review can be 
considered as similar to deductive analysis. 
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4 RESULTS AND
DISCUSSION

This chapter summarizes and analyses the results from the interviews that were conducted 
with four interviewees from three different Finnish companies. The results are based on the 
transcripts and content analyses made from these interviews. Both the transcripts and the 
analyses are composed by me. 

My main research question mainly deals with product and material quality and lifespans, but 
as it became clear from the interviews that quality is indeed a multidimensional tool inside 
companies’ operations, also other aspects are presented in this chapter. Some of the aspects 
might not seem obvious right away to the relationship of quality and lifespan of products, 
but closer browsing reveals their connections. These connections are further pointed out in 
chapter 5.1 quality and lifespan in the CE context.

As mentioned, the most referred dimensions of quality within the interviews were product 
and material quality, lifespan quality, responsibility quality, quality of service and operational 
quality which will be discussed in relation to the theory on quality and CE presented in chapter 
2.2 Literature review. Even though unitive themes were formed, the goal was to preserve the 
diversity of the data. Therefore all of the notions that rose under a specific theme are presented 
in the umbrella diagrams which shortly give an overview of each theme. 
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4.1 Product and material quality

Product and material quality were the most referred to dimensions in the interviews. The 
notions regarding these two dimensions are collected in Fig. 13 and 14. According to the 
interviews, product quality consists of elements such as timeless design, functionality, 
adequate construction and technical durability. It is about suitable material and construction 
combinations which guarantee both functionality, safety and performance of the product. All 
in all, the companies are willing to invest lots of resources into finding the perfect and most 
suitable materials for their products. Therefore product (Fig. 13) and material quality (Fig. 14) 
are tightly intertwined and will be discussed together. 

Figure 13. Product quality.

According to the interviews, material and product quality are tested either through extensive 
laboratory testing or through using and washing products in practise. The interview results 
indicate that the extent of testing is dependent on the company size and resources available. The 
bigger companies have the possibility to test materials in their own or 3rd party laboratories 
while the small ones use more practical methods. The material quality is usually tested for 
every material lot. 

Product quality is tested in-line during production and also controlled when the product is 
finished and ready for shipping. Quality is controlled already in-line as many product parts, 
such as waddings, paddings and tapings, might be covered when the product is finished, and 
will not be visible anymore. The minimum amount of products to be tested during these quality 
checks is based on AQL (acceptable quality limit), but the companies go also beyond that and 
test more than required. In addition, random sample tests are made, for example for pullers and 
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buttons and stitching strength. All products, materials and components can be tested through 
adequate ISO or EN standards. According to one of the interviews, all of the testing is done to 
assure that there will not be any unpleasant quality problems that could come up during use.  

Material and product testing is highly related to ‘conformance’, one of the quality dimensions 
introduced by Garvin (1988). It is about meeting the pre-established product standards which 
must always be specified at the point when a new product is developed so that they set course 
for the product quality. According to Garvin (1988) these standards normally include target 
or centering values, and quality is reckoned acceptable within variation inside these values. 
Two of the companies emphasised that quality under specified limitations cannot even be 
considered for their collections. These limitations vary depending on the product category. 
Different indicators matter for example for outdoor and indoor clothing. Therefore for them, 
material selection is often about meeting the technical expectations which create a base for 
desired performance.

Figure 14. Material quality.

Additionally, the companies considered certifications, such as GOTS (Global Organic Textile 
Standard), Oeko-Tex and Bluesign, and technical reports to some extent guarantee that the 
textiles have been produced in environmentally friendly and socially acceptable ways and 
perform as expected. According to one of the interviewees, regardless of the certifications 
and reports, the company tests all of the materials themselves in order to be sure about the 
performance and safety as the testing methods vary in different countries. Another interviewee 
added that when it comes to certification, they have to trust the information they have gotten 
from their factories as they cannot go further backwards in the supply chain. According to 
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one of the interviewees, certifications are also something that consumers nowadays expect the 
companies to have for their materials - the companies need to have this information available 
if a customer asks to see it. 

Two of the companies work also with more technical applications and therefore different 
claims and certifications are something that they have to consider and fulfill. Therefore for 
them quality assurance is partly inevitable. Different countries have different legislations, 
for example for chemical regulations, and different industries have different specifications in 
terms of for example fire safety or particle exemption. The companies need to be well aware of 
these regulations and able to provide suitable solutions that correspond to these requirements. 
One of the interviewees said that their company has their own RSL (restricted substances list) 
which is based on the most strict regulations around the globe. The interviewee also mentioned 
that sometimes they even want to go beyond what is demanded through legislation. In addition, 
the company does not use any nanotechnology as there is not enough scientific evidence that 
they would not cause harm for example for the workers working with nanotechnology. 

Additional aspect to material and product quality was said to be recyclability. One of 
the companies aims at using mono-materials as blends are problematic in recycling. They 
highlighted the importance of considering the end-of-life and recovery processes from the 
early stages of product development. In addition they emphasized the cooperation between 
design and R&D departments in implementing sustainability into the products from the start. 

As mentioned earlier, the materials and products test are done to assure quality and avoid 
problems with product performance. For many companies quality includes merely the technical 
testing of these intrinsic, physical characteristics. However, Connor-Crabb and Rigby (2019) 
state that while a quality-based approach helps to standardize products, it fails to recognise the 
quality experienced by the user. However, it became clear that for the companies interviewed, 
the technical quality is only a way to ensure quality, safety and technical performance of 
their products, and simultaneously they do address the customer’s needs and desires, and 
regard it as part of product quality. They pay attention to how the customer experiences their 
garments and what kind of emotions their products evoke. They use colors, shapes and product 
construction to arousing feelings, such as joy, comfort and safety. Positive consumer experience 
is something that the companies wish to achieve with their products. One of the interviewees 
even mentioned that their goal is to make products that customers want to live in. 

Consumer experience relates to both aesthetics and performance of a product. As mentioned 
earlier, according to Garvin (1988) users typically have a range of interests and needs, and 
quality correlates with a product that performs high on the user’s area of interest. Aesthetics 
then again refer to how a product looks, feels, sounds and it is a highly subjective dimension 
of quality as if also reflects individual preferences (ibid.). Therefore, these dimensions are not 
something that the companies can necessarily plan and test before-hand. However, timeless 
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design was mentioned as one way of assuring a product’s aesthetic quality. One of the companies 
concentrates on refining their old classic styles instead of putting lots of effort in developing 
new styles. They said that experience has taught them what their customers want - and that 
is usually their classic styles. The company added that their products have to cover different 
customer expectations and different use situations as garments are a highly personal matter. 
It is not possible to fulfill everyone’s needs and desires but at least most of them. This is done 
by taking in customer feedback, and designing products for different personalities and visual 
preferences. This way they can already offer a rather large and comprehensive selection of 
products. 

4.2 Lifespan quality

The interview results indicate that none of the companies interviewed for this thesis follow 
the traditional linear way of designing and producing goods, and think in terms of lifespans 
instead of products. All of them have already to some extent embedded circularity into their 
operations. This was known beforehand and it was also one reason for choosing these specific 
companies as the goal was to find linkages between quality and lifespan extension. All notions 
that came up from the interviews regarding lifespan can be found in Fig. 15.

Figure 15. Lifespan quality.
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Based on the interviews, companies have set goals in terms of their product lifespan. One of 
the companies said that the products are not designed and made just for the use of one user, 
but instead for the use of many users. Another company estimates that their products last 5-10 
years depending on the user and the ways of using. For the 3rd company the goal was to have 
their products circulating in the system for as long as possible. One of the companies added 
that as they produce durable products, the products should have long enough and meaningful 
life. This implies that the lifespan of a product has to be in a suitable relation with the product 
durability. These lifespan goals are important as the longer the garment is in active use by a 
consumer, the more likely it is to offset production of a new textile product and thus reduce 
environmental impacts of the industry (Watson et al., 2017). 

It was emphasized by one of the companies that when thinking from the lifespan angle, it 
is vital that there exists or will be an existing ecosystem in the near future which will make 
product and material circulation possible. This is why being active in the system and aware of 
coming technologies, was said to be important. This way it is possible to think ahead and plan 
the true possibilities of a product. 

When it comes to the relationship between lifespan and product quality, aspects such as timeless 
design, adequate materials and product construction, high technical quality and functionality 
were considered to be of importance. In addition, two of the companies emphasized that the 
right product in the right place and correct use will also lengthen the product lifespan. This 
leads to customer understanding. It is important to identify what products the customers need 
but also how they use and care for the products. 

The interviews suggest that the companies think that quality allows the products and materials 
to circulate in the system for longer. High quality makes it possible for the products to stay 
in use for longer and even to have several users, but it also makes it possible to recycle the 
materials at the end of the product lifespan. This is one reason why quality is controlled to 
such a large extent in the sampling and production phases. According to Niinimäki (2018) 
low quality of materials is especially a problem for remanufacturing, as during the recycling 
process the quality of the materials weakens further. Especially the mechanically recycled 
fibers get shorter during the recycling process and are therefore combined with longer virgin 
fibres to achieve wanted quality (Ellen MacArthur Foundation, 2017).

In addition the term ‘future-fit products’ was presented in one of the interviews. It means i.a. 
that the product should be designed and made in a way that they do not create a problem in the 
future. This includes the question of how the products will be disposed of at the end of their 
lives. Also Niinimäki (2018) states that the products should be designed to circulate in a system 
where all things support circulation. Balkenende and Bakker (2018) add that design should 
take into consideration several lifecycles, and the recovery of materials and products should 
be highlighted. Timeless design, material quality and product construction play an important 
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role here. In addition, one of the companies makes their products in a way that there is room 
for growing so that the user can grow with the products. These aspects require expertise from 
design, material and pattern making. 

As stated earlier, one of the companies mentioned that it is difficult to estimate any precise 
number of years their products last, as it depends on the ways of using and maintaining. 
Another company added that it is difficult to evaluate how many washes their products last as 
there does not exist any standardised washing test. However, optimal care and maintenance 
was emphasized by all of the companies as a significant factor in lengthening the product life. 
Same way it was mentioned that the role of the user and the ways of using are notable. Connor-
Crabb and Rigby (2019) also pointed out that if a consumer thinks a garment is of good quality, 
they care for the product which contributes to its physical condition in the course of time and 
further the lifespan of the product. Correct care is usually communicated in the garment labels 
and also at the point of purchase. 

While correct care contributes to lengthening the product physical lifespan, the interviewees 
also highlighted the environmental benefits that the optimized care brings about. One of the 
interviewees states that 60% of water and energy consumption of a product is formed during 
use. Also according to WRAP (2017), in the UK the carbon footprint of the textile and apparel 
industry has been reduced by 700,000 tonnes through people washing their garments at lower 
temperatures, and ironing and tumble drying less often. Since it is often the customer’s who 
care for the products it is important for the companies to share the information about correct 
care and washing. 

The companies also saw that one way to extend product life are different recovery services. 
Some of the companies offer both education on care and repair but also care and repair as a 
service, while others provide the consumers with repair kits which they can apply at home 
or at the dressmaker’s. In addition the companies offer other recovery services that support 
circularity and lengthened lifespans. Through renting, the customer does not need to purchase 
the garments permanently and the products can have several users. The same way take-back-
service, where products are maintained and re-selled by the companies, enables a new life 
with a new consumer for the products. According to Balkenende and Bakker (2018) recovery 
methods link users with businesses from the perspective of closed life cycle. It also highlights, 
as mentioned, that it is essential that the life cycle of a product is addressed already at the initial 
product design phase. The authors highlighted that by implementing circularity to the design 
process at an early stage of product design it is possible to open up opportunities for starting 
a new product life cycle instead of wasting the products and resources. One of the companies 
added that the care and recovery services that the companies provide for their products can be 
seen as a warranty that the company is committed to both the product and the customer. 
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Overall the results indicate that the companies perceive products with longer lifespans to be 
of higher quality and have more value than the ones with short lifespans. Therefore it could be 
stated that lifespan is also a measure of quality. Lifespan relates to durability which is one of the 
quality definitions suggested by Garvin (1989). According to the Cambridge dictionary (2020) 
durability means ‘the quality of being able to last a long time without becoming damaged’. 
Durability stands for the amount of use the user gets before the product deteriorates. This 
viewpoint does not yet consider the repairability of a product and Garvin (1989) adds that when 
repair is possible, durability becomes the amount of use before the product breakdown and 
replacement is preferred to continued repair. However, lifespan (Fig. 16) - the length of time a 
thing exists - might be a more comprehensive name for this dimension as it seems to be more 
broadly used in this purpose at present. 

Figure 16. Lifespan instead of durability.

When lifespan becomes an important measure of quality, the companies are becoming more 
committed to their products through investments on quality and product circulations. When 
generating waste is not an option, the companies have to think about the alternative end of life 
processes for the product. 

4.3 Responsibility quality

Also responsibility was mentioned as a viewpoint on quality in all of the interviews. According 
to the Merriam-Webster dictionary, responsibility means a state of being responsible. This can 
mean moral, legal or mental accountability. It is either obligated or free-willing acceptance 
of responsibility and accountability for one’s actions. (ibid.) According to the interviews, for 
the companies, responsibility relates to environmental, social and economic impacts of their 
products and operations. Additionally, it includes risk management. 

Responsibility means that the companies are responsible for their products throughout their 
whole lifespan, and also the impacts their product and operations might have near and far. 
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Therefore responsibility (Fig. 17) is about aspects such as transparency, safety, minimising 
environmental impacts and activity in the ecosystem, to mention a few. Some of the companies’ 
impacts can be measured and ranked, but not all can necessarily have a calculated value. 
Responsibility is tracked for example through certifications, life cycle assessment (LCA) and 
visiting or auditing the factories to guarantee that responsibility is actualised throughout 
company's processes. Responsibility is nowadays communicated to the consumers through 
different types of sustainability and responsibility reports. 

Responsibility is also gaining a significant importance in the minds of the consumers according 
to the interviewees. Consumers expect transparency from the companies as they are concerned 
about the level and scope of responsibility of the products but also the company’s business in 
general. It was said in one of the interviews that the consumers ‘would like to follow why I am 
with them’, which basically means that customers are looking for a reason why they should 
buy from a certain brand instead of another, and responsibility plays an important role in this. 
Responsibility related aspects, such as ethical production, certification and low environmental 
impacts, were also presented by Ophuis and Trijp (1995) as credence quality attributes. 
According to them, consumer’s individual values affect the degree to which these credence 
attributes are important when evaluating the quality of a product. Therefore responsibility can 
also be very personal and subjective. 

Figure 17. Responsibility as a measure of quality.
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When looking at the quality theory by Garvin (1988), responsibility as a viewpoint is certainly 
missing from there. Inside Garvin’s (1988) theory, intuitively responsibility could be considered 
to be included in features, the secondary characteristics that supplement a product’s basic 
functions. However, it became clear through the interviews than it is nowadays a much more 
meaningful dimension to quality than for example ‘free drinks on a plane flight’ which Garvin 
(1988) gave as an example of what features can be. Therefore it could be argued that it should be 
added as its own quality dimension as suggested in Fig. 18, but it can also be seen to be closely 
connected, or even be a synonym, with the system-centered approach on quality introduced 
by Lillrank (1989) which takes into consideration both the intentional and the unintentional 
effects that a product might have on society and the environment.

4.4 Quality of service

One of the companies mentioned that the consumer experience stems from encounters with 
their personnel and the quality of service (Fig. 19). Therefore it is their consumers who define 
their quality to a large extent. The quality that the customers seek is understood via thoughtful 
saleswork and multichannel customer feedback. It is of highest importance to understand the 
consumer needs in order to be able to offer suitable products and solutions which truly fulfill 
consumer demand. 

Quality service was said to be about timeliness and accuracy. Also Garvin (1988) talks about 
serviceability and notes that consumers are not only concerned with product failure, but also 
about the nature of service appointments. If problems occur, the quality of service is evaluated 
based on complaint-handling procedures (Garvin, 1988). One of the interviewees mentioned 
that these types of situations, reclamations, are always handled in a way that at the end the 
consumer is happy and the company does not lose its customer. They want to give out a signal 
to their customers that they keep their ‘quality pledge’, the promise of certain product quality 
and performance.

Figure 18. Responsibility, 9th quality dimension.
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4.5 Operational quality

Based on the interviews, it can be said that quality is indeed a comprehensive concept. According 
to one of the companies it even reaches their operations such as recruitments, leadership and 
process management. This aspect to quality can be called as operational quality (Fig. 20).

Process management means that all company processes are defined before-hand and 
communicated inside the company. One of the interviewees highlighted that quality does 
not originate from testing, but instead from making things the way it has been agreed. The 
interviewee added that each department is responsible that everything that they let go of their 
hands is of high quality. These comments suggest that quality is based on predefined quality 
goals, and realized by following these goals. 

Another company mentioned that data management is a crucial part of their quality 
management. Through data management all necessary information about collections, materials 
and certifications etc. can be stored and communicated correctly. Therefore data management 
plays an important role in both in company’s operational quality but also in transparency. 

Leadership includes setting the goals for the company’s quality and responsibility. Quality 
leadership also helps the company employees to be successful in their jobs. It was said that the 
quality of leadership correlates with high working satisfaction which further correlates with 
customer satisfaction. Leadership and employee satisfaction are measured through different 
kinds of surveys. 

Figure 19. Quality of service.
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Adequate recruitments highlight the role of individual employees inside a company’s quality. 
One of the companies for example saw that through recruiting people who have a certain 
environmental mindset and who pay attention to social aspects, responsibility becomes a 
natural part of their operations. 

Figure 20. Operational quality.
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5 CONCLUSIONS

5.1 Quality and lifespan in the CE context

As the larger context of this thesis is the transition from the linear business model towards 
circular economy (CE), the goal was to understand how quality can contribute to product 
lifespans and support their circulation inside the system. Therefore, I have gathered notions 
regarding quality and lifespan from the interviews, and merged them with the CE approach 
diagram in Fig. 21. This is a simple way of presenting what are the aspects regarding quality 
and lifespan that should be implemented into the circular design and product development 
process and at what point these aspects should be considered and put into practice in order to 
guarantee longer, extended lifespans.

Figure 21. Quality and lifespan in CE context.

As it can be seen from the diagram, the goals for product quality and lifespan have to be 
addressed and planned already from the initial strategy and R&D phase. This is the point when 
the ways to reach the goals are engineered. It is also the point when the product’s circularity 
potential is established and the means to extend lifespan are contemplated. It was highlighted 



53

in the interviews that this potential has to be included from the beginning of the product 
development process, and design and R&D departments have to cooperate in order to truly 
implement sustainability into the products. In addition there has to be known to exist an 
ecosystem which can take care of different recovery methods, such as product take-back, repair 
and recycling, after the initial use phase. Therefore, the stakeholders of the ecosystem have to 
be known from the strategy phase in order to guarantee successful end-of-life and recovery 
processes. 

Understanding customer needs and expectations was also mentioned as an important aspect to 
product development. It was highlighted that products should not be created just for the sake 
of creating new, but instead it was seen to be more valuable to create collections that consist 
mainly of classics which have been thoughtfully developed based on testing, experience with 
the products and customer feedback. Timeless design was mentioned as an important factor 
in making products future-fit. 

Physically durable materials, product construction, safety, recyclability and functionality, 
to mention a few, were said to be important attributes for product quality. They are part of 
companies’ quality assurance which creates a sturdy foundation for the products to circulate 
in the system for longer. They can be considered as pre-conditions for longer lifespans. High 
product quality and longer lifespan also make it possible for companies to add different 
recovery methods on their agenda. Therefore high technical quality is an important aspect also 
from the recycling point of view. Quality assurance is followed by quality control, both in-line 
during production and for the finished products. In-line controls are done as many product 
parts, such as waddings, paddings and tapings, might be covered when the product is finished, 
and will not be visible anymore. Both quality assurance and control are made to assure that 
there will not be any unpleasant quality fails that would come up during use and which could 
then lead to consumer dissatisfaction and premature disposal.

However, quality assurance cannot alone guarantee a long lifespan or circularity of a product 
as the consumer’s experience and use with the products can be the determining factors. Even 
the most durable products need care and maintenance. All of the companies interviewed 
for this thesis invest resources in finding the correct ways of washing and caring for their 
products. The optimal care is studied already in the product development phase and is then 
communicated to the customers through product labelling but also at the point of purchase. 
Not all consumers have the know-how on how to care for the products. The ability to extend 
the product life-spans and knowledge on optimal care has to be given to the users. This is why 
some of the companies even offer education on care. Alternatively, the companies provide 
repair and maintenance themselves as a service to their customers. Through these different 
recovery methods, the products can avoid premature disposal. Recovery methods can also 
be seen as a warranty for products. The companies are committed to the product and the 
consumer even after the point of purchase. 
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By implementing these aspects regarding quality and lifespans into the design and development 
of products it is possible to affect the circulation of products and materials, and support the 
system that is more self-sustaining. Through emphasizing quality and lifespans it is possible to 
move towards a system that produces high quality, sustainable products and materials which 
can then in the future be fed to the same system as raw materials instead of using virgin 
materials. 

5.2 Concluding remarks

The first research goal of this thesis was to understand how quality is defined in the textile and 
apparel context. The answers to this question were found both from literature and previous 
research but also from the interviews conducted within this thesis. The interviews supported 
the view that inside the textile and apparel companies quality is to a large extent measured 
and assured through comprehensive testing, both in laboratories and in practice. However, at 
the same time it became clear that the companies do try to understand their customers quality 
expectations. Therefore the companies’ quality goals are also to a large extent dependent on 
the users of their products. Another note from the interviews is that responsibility and lifespan 
were emphasized more as a measure of quality compared to the data from literature and earlier 
research. This showed that these themes are gaining popularity and importance at present. 

The thesis also aimed at understanding how textile and apparel companies address product 
lifespans. This question was studied mainly through the interviews. It became evident that all 
of the companies interviewed have set goals for product lifespan expectancies. This leads to the 
third question of how does quality contribute to product lifespans. The connection between 
the two was studied already through the literature review and the interviews supported 
the argument that quality and lifespan are highly intertwined. The premeditated lifespan 
expectancy determines to a large extent what is then the quality that the company aims to 
achieve. But similarly the companies aim for high quality in spite of all as they know that it will 
to some extent guarantee consumer satisfaction and longer lifespan for their products. 

The main goal of this thesis was to then give answer to the question of how the lifespan of 
a product can be extended by imposing good quality. In the CE context where material and 
product circulation is a priority, the target was that the answers would give ideas on how 
quality can contribute to the longevity and circulation of products and materials. All in all the 
findings from the interviews showed that the decisions made at the early stages of product 
development have far-reaching effects which affect even the end-of-life processes of products. 
In the quality assurance phase the product’s expected lifespan and circularity potential are 
built up through aspects such as the product and material’s technical durability and timeless 
design. In the later sales, use and recovery phases, the companies can support quality and 
lifespan extension through improved communication on quality and different services around 
care and recovery. This way the companies can even have their impact in these later phases 
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which are traditionally thought to be out of their reach as the connection with the user is often 
lost after the sales transaction.

As the research was conducted from the point of view of textile and apparel companies, the 
work does not concern much of the consumer’s perception of quality. Therefore these results 
only present the ways that the companies have for extending product lifespans through quality, 
but it does not necessarily yet show how these actions will eventually affect the lifespans in 
practise. This would need to be studied separately. Also as the sampling of the thesis was 
rather small and the data only consists of 4 interviews with 3 companies, further research could 
be done by analysing the rest of the interviews conducted for the FINIX project or by making 
additional quantitative surveys on lifespan and quality connections for an even larger sampling 
of companies to find more connections between quality and lifespan. Through larger sampling 
it could also be made visible how people in different positions inside a company can contribute 
to quality and lifespan. Another interesting research topic would be to study what type of 
new actors and business opportunities improved quality and lengthened lifespans could still 
bring about. As the role of the whole ecosystem was highlighted in the results it would be 
interesting to map out the different actors inside the system and find out what might be the 
missing agents or linkages. This study could create new businesses ideas inside the system and 
therefore improve the ecosystem as a whole.

As the themes of this thesis - quality, lifespans and CE - are very topical and there is lots of 
research and articles available, the themes truly absorbed me. My goal was to condense and 
bring these themes together and show their interconnections. This was a bit of a challenge, 
but I hope that through the figures 4: apparel quality and 6: quality evaluation process, the 
basic concepts of apparel quality and the process related to the quality evaluation unfold 
themselves for the reader. Similarly by opening the basic principles and the design and product 
development process of CE, I hope the reader will get inspired by the new way of thinking and 
the possibilities different recovery processes and services related to them offer for extending 
product life. 
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APPENDIX 1

FINIX haastattelukysymykset
 
Yrityksen perustietoja: 
Liikevaihto:
Tuotteet ja palvelut:
Valmistusmaat:
Henkilöstö:
Perustusvuosi:
Myyntikanavat:

Vastuullisuus:

Miten yrityksessänne toteutetaan vastuullisuutta käytännön tasolla?
Onko käytössä jotain erityisesti ympäristöystävällisiä tekstiilimateriaaleja (esim. Tencel?)?
Ovatko vastuullisuuteen liittyvät valinnat vaikuttaneet tuotteen laatuun? Miten?
Onko jotain vastuullisia/ekologisia menetelmiä, joita haluaisitte tai pyritte ottamaan käyttöön 
tulevaisuudessa?
(Onko laatuun liittyviä käytäntöjä valittu erityisesti ympäristön näkökulmasta? Mitä?)

Laadun määritelmä ja kriteerit:

Minkälaiseen laatuun tuotteissa pyritään? 
Onko mallistossa erilaatuisia tuotteita?
Mitä tavoiteltu laatu tarkoittaa käytännössä? / Miten laatu määritellään yrityksessänne? / 
Minkälaisia kriteerejä teillä on laatuun?
(Onko jokin painotus, mihin laadussa keskitytään? (Esim. asiakaskeskeisyys, pitkäikäisyys, 
funktionaalisuus…?))

Työkalut ja mittarit:

Millä tavoilla/menetelmillä tavoiteltu laatu saavutetaan?  

This template was used in the FINIX interviews between November 2019 and April 2020,  either 
in Finnish or English depending on the interviewee. The template was always sent before hand 
to the interviewees for a review.

(1/3)
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Miten yrityksessänne testataan ja valvotaan laatua?
     
Onko jotain kohtia, joissa joudutaan tekemään kompromisseja eli että     haluttuun laatuun ei 
päästä täsmälleen? Mistä se johtuu?
Mitä laatustandardeja yrityksessänne käytetään?
Minkälaista laatuun liittyvää palautetta saatte asiakkailta?
Mitä laatuun liittyviä aspekteja asiakkaat arvostavat? Minkälaista laatua asiakkaat toivovat?
Onko tuotteilla tuotetakuuta? (Kuinka pitkä ja miten se määritellään?)
Onko tuotteiden laatu muuttunut vuosien varrella?
(Onko asiakkaiden toive laadusta muuttunut vuosien varrella?)

Laatu ja elinkaari:

Tuotteet kulkevat pitkän matkan valmistuksen läpi myyntiin ja siitä kuluttajalle
Pystyykö yritys vaikuttamaan tuotteen elinkaareen sen jälkeen?
Onko teillä tavoite, kuinka pitkään teidän tuotteet kestävät käytössä?  
Pystyttekö jotenkin suunnittelemaan etukäteen tuotteen elinkaarta?
Haluaisitteko paremmin suunnitella ja kontrolloida tuotteen elinkaarta? Miten?
(Mietittekö laajennettua tuottajavastuuta? = Tuottajan velvollisuus huolehtia     markkinoille 
saattamistaan tuotteista niiden elinkaaren loppupäässä eli mahdollisen uudelleenkäytön, 
kierrätyksen ja jätehuollon järjestämisestä.)

FINIX interview questions

Company Information

Revenue:
Products and services:
Production countries:
Personnel:
The year the company was established:
Sales channels:

What is your role in the company? When have you started working in the company?

Responsibility

How is responsibility realised in your company on a hands-on level?
Are you currently using some environmentally friendly textile materials, such as Tencel?
Have the choices made to promote responsibility/sustainability somehow influenced the 
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quality of the end products? If yes, how?
(Bit similar to previous: Have some compromises been made with the desired quality? Has 
there been any situation where desired quality has not been possible to achieve? What was the 
reason for that?)
Are there some responsible/ecological methods or technologies which you would like to 
introduce in the future?

Definitions and criteria of quality

What are your standards regarding the quality of the products? What is the goal you aim for?
Do you have products of different quality in your collections?
What does the desired quality mean in practice? How is quality defined in your company? 
What type of criteria are there for quality?
Is there some sort of emphasis regarding quality? For example consumer-centred, longevity, 
functionality?

Tools and measures

How is the desired quality achieved?
How is the quality tested and monitored? 
Have some compromises been made with the desired quality? Has there been any situation 
where desired quality has not been possible to achieve? What was the reason for that?
What quality standards are used in your company? With this question we try to find the most 
relevant ISO standards and other certifications.
What type of feedback do you get from your customers regarding quality?
What aspects of quality do the customers appreciate? What type of quality do the customers 
wish and ask for?
Do you have a product warranty? (How long it is and how it is defined?)
Has the quality of your products changed during the years? Do you have experience about that?
Has the customer expectations of quality changed during the years?

Quality and life cycle

The products go through a long chain of operations from design to production, from production 
to sales and from sales to customers. 
Is the company able to affect the life cycle of a product after a customer has bought it?
Have you somehow specified the expected use-times for products?
Are you able to plan/design product life cycles in advance?
Would you like to better design and control the product life cycle? How?
Have you talked about EPR (extended producer responsibility) in your company? 




