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Abstract 
An increasing number of business leaders, companies, organizations and policy makers are 
realizing that the current linear “take-make-waste” economic model is not sustainable and 
needs to be changed in order to decouple economic growth from natural resource consumption. 
One way to achieve this is to make a transition from the linear economy to a circular economy in 
which material flows are circular so that access to products is possible with minimum extraction 
of natural resources and waste generated. IKEA has already started this transition and asks for a 
way to measure circularity and customer satisfaction of product-service systems. The aim of this 
master thesis is therefore to create two models that can be used to measure and evaluate 
circularity and customer satisfaction of current and future product-service systems at IKEA 
globally. The Model for measuring circularity includes all principles of circular economy and can 
be used by IKEA and other retailers within different industries to optimize circularity of their 
current and future product-service systems. The Model for measuring customer satisfaction is 
based on previous questionnaires about consumers’ attitudes towards product-service systems 
of furniture, household products and other product types and can be used for measuring 
customer satisfaction when combined with the Kano Model. The Model for measuring customer 
satisfaction can be used by IKEA and other retailers in the furniture industry.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Key words: circular economy; product-service systems; customer satisfaction; model. 

  



II 
 

  



III 
 

Sammanfattning 
Dagens linjära ekonomiska modell har visat sig ohållbar för både ekonomin, miljön och 
männniskor. Den orsakar bland annat brist på naturresurser, hög belastning på jordens 
ekosystem, prisfluktuationer på råmaterial och risker i leverantörskedjorna. Allt fler 
företagsledare och beslutsfattare förstår nu att den linjära ekonomiska modellen behöver 
ändras så att ekonomisk tillväxt frikopplas från råvaruuttag. Ett sätt att uppnå detta på är att 
övergå från en linjär ekonomi till en cirkulär ekonomi i vilken materialföden är cirkulära så att 
produkter går att användas och konsumeras med minimalt råvaruuttag och genererat avfall. En 
cirkulär ekonomi säkrar materialtillgången, håller nere priserna på råvaror och har mycket lägre 
belastning på jordens ekosystem jämfört med den linjära ekonomiska modellen. 

Möbelindustrin är ett exempel på en industri som behöver bli mer cirkulär och som tjänar på att 
bli det. Anledningen är att möbelindustrin är resursintensiv och har sin största miljöpåverkan 
under tillverkningsfasen av möblerna. Det råder också konkurrens om trämaterial med den 
växande sektorn för förnybar energi. Genom att övergå till en cirkulär ekonomi minskar 
produktionen av nya möbler eftersom möblerna kan distribueras och säljas fler gånger,  
materialtillgången säkras och priserna hålls nere.  

IKEA har redan börjat övergå till en mer cirkulär affärsmodell och utforskar möjligheterna till att 
erbjuda sina kunder produkt-tjänstesystem så som uthyrning, leasing och delning av möbler och 
hushållsprodukter. För att IKEA ska kunna optimera cirkularitet och kundnöjdhet av produkt-
tjänstesystem behöver cirkularitet och kundnöjdhet kunna mätas. Syftet med denna 
masteruppstats är därför att skapa två modeller för att mäta cirkularitet och kundnöjdhet av 
produkt-tjänstesystem hos IKEA globalt. I ett senare projekt kan modellerna komma att 
utvecklas till ett verktyg för att mäta cirkularitet och kundnöjdhet av produkt-tjänstesystem.  

Metoderna som har använts för att skapa modellerna är framför allt literaturstudier om 
principerna inom cirkulär ekonomi, hur miljöprestanda och cirkularitet hos produkt-
tjänstesystem kan optimeras, vilka faktorer som påverkar kunders attityder gentemot dessa 
tjänster samt hur cirkularitet och kundnöjdhet mäts och utvärderas i dag. Programmet som har 
använts för att designa modellerna heter XMind 7. Modellen för att mäta cirkularitet har även 
testats med olika hypotetiska produkt-tjänstesystem och blivit granskad av The EllenMacArthur 
Foundation samt av anställda på IKEA. Modellen för att mäta kundnöjdhet har diskuterats med 
en forskare vid Lunds Universitet. Samtal med IKEA har även skett kontinuerligt under arbetets 
gång för godkännande av modellernas utveckling.  

Modellen för att mäta cirkularitet innefattar alla principer inom cirkulär ekonomi och visar på 
relationen mellan produkt-tjänstesystem och teorin inom cirkulär ekonomi och andra relaterade 
skolor. Modellen är i första hand uformad för att användas under designfasen av ett produkt-
tjänstesystem men kan även användas för att mäta cirkularitet hos existerande tjänster. 
Modellen är dynamisk vilket innebär att kriterier kan läggas till eller tas bort från modellen utan 
att dess funktionalitet blir sämre. Detta är nödvändigt eftersom Modellen till viss del är 
produktspecifik. Modellen kan användas av detaljhandlare inom olika branscher och är inte 
begränsad till företag inom möbelindustrin.  

Modellen för att mäta kundnöjdhet av produkt-tjänstesystem är baserad på tidigare studier om 
faktorer som påverkar kunders attityder jäntemot produkt-tjästesystem. Den är också baserad 
på existerande ramverk som kan användas för att utvärdera kundnöjdhet. I kombination med 
Kano modellen kan Modellen användas för att mäta och utvärdera kundnöjdhet av produkt-
tjänstesystem som innefattar möbler och hushållsprodukter samt hjälpa designers att prioritera 
de attribut hos tjänsten som med säkerhet ökar kundnöjdheten. Utan Kano modellen kan 
Modellen användas för att för en förståelse för vilka faktorer som positivt kan påverka nöjdhet 
och acceptans av produk-tjänstesystem som innefattar möbler och hushållsprodukter. Denna 
Modell är också dynamisk, vilket är nödvändigt för att den ska kunna användas globalt. 
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Glossary of terms 
The terms below are marked with an elevated “ABC”, for example “biological cycleABC” the first 
time they are mentioned in the report. 

Biological cycle: encompasses the flows of renewable (biological) material. Consumption only 
occurs in the biological cycle (EMF, 2015). 

Biological nutrients: products and materials made of renewable (biological) material (Braungart 
& McDonough, 2009). 

By-products: a production residue that is not waste, meaning it was not deliberately produced 
in a production process and can for certain be reused without any further processing (European 
Commission, 2007).  

Carrying capacity: The maximum population of a given species that an ecosystem can support 
without being degraded or destroyed in the long run (Wright & Boorse, 2011). In other words, 
nature´s capacity to produce renewable resources, provide land for built-up areas and provide 
waste absorption services such as carbon uptake (WWF, 2012).  

Circularity (in this report): encompasses all principles of circular economy presented in chapter 
3.1. Circularity may in other studies only refer to circular material flows. 

Consumables (or “products of consumption”): In the circular economy, materials or products 
that are normally changed biologically, chemically, or physically during use and enters the 
biosphere either by nature or by human intention, preferably after it has been recycled several 
times. Consumables should consist of safe biological material (C2CPII, et al., 2016). 

Convenience oriented (consumer characteristic): consumer with the predisposition to 
accomplish a task in the shortest possible time and with the least expenditure of energy 
(Moeller & Wittkowski, 2010). 

Downcycling: a process converting materials into new materials of less quality and reduced 
functionality (EMF, et al., 2015b). 

Eco-efficient services: “[…] all kinds of commercial market offers aimed at fulfilling customer 
needs by selling the utilization of a product (system) instead of providing just the hardware for 
these needs. Eco-efficient services are basically (intangible) services, related to any kind of 
hardware, of which some of the property rights are kept by the supplier.” (Meijkamp, 1998, p. 
236) 
 
Economic system: a system of production, resource allocation, exchange and distribution 
of goods and services in a society/geographical area. 

End-of-life phase: when the product can no longer be used as a whole. 

Leasing: Consumer has access to the product while the provider keeps ownership of it. 
Compared to product renting, leasing refers to a long-term contract, i.e. more than one year. 

Life-cycle (product): stages in the life span of a product, from extraction of raw material to the 
management of the product at the end of its use phase.  

Low-interest (consumer characteristic related to PSS): Consumer starts changing their use 
behaviour only if alternatives are supplied on a very large scale. They are to some extent open-
minded towards using products without owning them due to their relatively small emotional 
link to private ownership. (Hirschl, et al., 2003) 

https://en.wikipedia.org/wiki/System
https://en.wikipedia.org/wiki/Production_(economics)
https://en.wikipedia.org/wiki/Allocation_of_resources
https://en.wikipedia.org/wiki/Trade
https://en.wikipedia.org/wiki/Goods_and_services
https://en.wikipedia.org/wiki/Society
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Open-minded (consumer characteristic related to PSS): Consumer who acknowledges the 
advantages of both owning products and having access to products without ownership. 
Convenience and flexible access provided by privately owned products are of little importance 
to open-minded consumers. (Hirschl, et al., 2003) 

Product: all material that is deliberately created in a production process (European Commission, 
2007).  

Production residue: a material that is not deliberately produced in a production process and is 
or is not waste (European Commission, 2007).  

Product-service system: A system of products, services, supporting networks and infrastructure 
designed and combined so that they are jointly capable of fulfilling final customer needs 
(author’s own definition which is a combination of the definitions presented by Tukker and 
Trischner (2006a) and Mont (2004)). Product-service system has sometimes the same definition 
as sustainable product-service systems (compare Mont (2004) with Roy (2000)) (see Glossary of 
terms for definition of sustainable product-service systems). Tukker (2013) distinguishes 
between these two concepts. 

 

Renting: Consumer has access to the product while the provider keeps ownership of it. 
Compared to product leasing, renting refers to a short-term contract, i.e. one year or less. 

Service: “[…] any act or performance that one party can offer to another that is essentially 
intangible and does not result in the ownership of anything. Its production may or may not be 
tied to a physical product” (Roy, 2000, p. 292). Comment: the definition is originally from Kotler 
(1988), which the author has no access to.  

Sharing (product sharing): The product is sequentially used by different users. The user does not 
have unlimited and individual access of the product because others can use the product at other 
times. (Tukker, 2004) 
 
Sustainable product-service system: a product-service system that has a lower environmental 
impact than traditional business models (Roy, 2000). 

Technical cycle: Involves management of stocks of technical nutrients which are recovered and 
mostly restored in the technical cycle (EMF, 2015). Use of products and materials replaces 
consumption (ibid.). 

Technical nutrient: Material or product that is designed to return to the technical cycle 
(industrial metabolism) from which it came (Braungart & McDonough, 2009). A technical 
nutrient if often made of finite resources and may contain chemicals and hazardous substances 
(Braungart & McDonough, 2009; EMF, 2015). 

Trend oriented (consumer characteristics): consumers dispose their “old” (still functional) 
products and gain the use of an improved version in order to adapt to the rapid pace of 
contemporary innovations (Moeller & Wittkowski, 2010). 

Upcycle: “a process of converting materials into new materials of higher quality and increased 
functionality” (EMF, et al., 2015b, p. 17). 

Use phase of a product: starts when a product reaches its first users and ends when it cannot be 
used again as a whole (EMF, et al., 2015b). 

Waste: A production residue (see Glossary of terms for definition) that is possibly not useable 
without additional recovery processes, does not meet the technical specifications that would be 
required for it to be useable or has no market (European Commission, 2007).  
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Waste hierarchy: a waste management hierarchy which implies that waste should at firsthand 
be prevented, followed by be prepared for reuse, recycling, recovery and ultimately, disposal.  
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1. Introduction  
This chapter presents the background and significance of this thesis as well as what circular 
economy is. The aim and objectives of this thesis are also presented as well as its scope and 
delimitations. 

1.1 From a linear economy to a circular economy 
Since the early days of industrialization, the global economy has been based on a linear “take-
make-waste” model of production and consumption, in which goods are manufactured from 
raw materials, sold, used and then discarded as wasteABC (IMSA Amsterdam, 2013; EMF, 2015). 
This model has been successful in many countries in terms of economic growth and human 
welfare but it has also caused negative impacts on human, social and natural capital and 
decreased the availability of critical resources. These impacts have not been taken into account 
in the linear economic model, partly due to difficulties of putting a price on them (IMSA 
Amsterdam, 2013). 
 
Our planet has a carrying capacityABC which means that within the carrying capacity the worlds 
ecosystems can support the human population and its related activities without being degraded 
or destroyed in the long run. However, the annual demand on the natural world has today 
exceeded what Earth can renew or absorb by more than 50 % due to the constant depletion of 
resources and waste generation in the linear economic model. (WWF, 2012) 
 
The constant depletion of resources is also increasing the costs of energy, minerals and essential 
raw materials (OECD, 2011). Furthermore, it is leading to higher price volatility and increased 
supply chain risks (EMF, 2015). OECD (2011) expects that three billion people will join the ranks 
of the middle class consumers by 2030 and this will trigger a surge of resource demand much 
larger and in a shorter period of time than before. It has become evident that the linear model is 
no longer an option and an increasing number of business leaders and policy makers are now 
realizing that global economic growth and consumption needs to be decoupled from natural 
resource consumption (EMF, 2015). One way to achieve this is to make a transition from the 
linear economy to a circular economy in which the material flows are circular so that access to 
productsABC is possible with much less extraction of natural resources than in the linear economy 
and with minimum waste generated. 

1.2 The circular economy and its benefits 
The circular economy refers to an industrial economy that is restorative and regenerative by 
design and intention (EMF, 2015). In a circular economy, the amount of waste is minimized, 
products and materials are not put on a landfill or systematically energy recovered and they are 
preferably not even recycled (downcycledABC) since the complexity, functionality, quality, 
embedded energy and labour of the product or material are then lost (EMF, 2013a; EMF, 2015).  

In a circular economy, materials and products that are non-toxic and those made out of biomass 
(called biological nutrientsABC) are designed to be reused and later safely returned to the 
biosphere in order to preserve and enhance natural capital (Braungart & McDonough, 2009; 
EMF, 2015). On the other hand, stocks as well as products and materials made out of finite-
resources, or which contain toxic chemicals, (called technical nutrientsABC) do not return to the 
biosphere (EMF, 2015) and they are not consumed like products made out of biomass, instead, 
they are used through different product-service systemsABC (PSS) including e.g., rentingABC, 
leasingABC and sharingABC and they are designed to be reused, easily refurbished, 
remanufactured or recycled so that they circulate in closed loops in the economic systemABC 
(EMF, 2013a). However, if the products are sold, there are incentives or agreements in place to 
ensure that the products are returned to its producer to be reused, refurbished, 
remanufactured or recycled after its period of primary use (ibid.). In all processes in the circular 
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economy, pollution, land use and water use are constantly minimized and only renewable 
energy is used (EMF, 2015). 

The ideas of circular economy have been influenced by several schools of thought on resource 
efficiency, reducing waste streams and closing material loops. Some of them are: 

Regenerative design: A process-oriented system theory in which processes within all systems 
renew or regenerate their own sources of energy and materials and someone’s input becomes 
someone else’s output, thus no waste is produced. With regenerative design, all needs of 
society are fulfilled within the limits of nature and humans can take a symbiotic role in their 
environment rather than a destructive one. (Regenerative Leadership Institute, 2012; Circle 
Economy, 2015) 

Performance Economy:  An economy in which products and materials are looped through e.g. 
product-life extension, reconditioning activities and waste prevention (Stahel, 2010). In the 
performance economy, products and servicesABC are integrated into solutions which create 
wealth and jobs. Services are sold rather than products (ibid.).  

Cradle to Cradle (C2C): a product design approach that integrates the attributes of safe 
materials, continuous reclamation and re-use of materials, clean water, renewable energy and 
social fairness (C2CPII, et al., 2016). 

Industrial Ecology (IE): “…the study of technological organisms, their use of resources, their 
potential environmental impacts, and the ways in which their interactions with the natural 
world could be restructured to enable global sustainability” (Graedel & Allenby, 2010, p. 41). 

Biomimicry: “… an approach to innovation that seeks sustainable solutions to human challenges 
by emulating nature’s time-tested patterns and strategies” (Biomimicry Institute, 2016). The 
ideas of Biomimicry can be used during product design. 

The benefits of a circular economy are many. From an ecological perspective, the management 
of biomass and finite-resources in a circular economy regenerates and preserves natural capital 
and minimizes the pressure on the planet’s carrying capacity.  

There are also benefits from a societal perspective. As an example, Wijkman and Skånberg 
(2015) made a study about the benefits of a circular economy from a societal perspective in 
Sweden, France, Finland, the Netherlands and Spain based on a model they created. Conclusions 
from their study where for example that a circular economy could lead to 100,000 additional 
jobs in Sweden, 400,000 additional jobs in Spain and 500,000 additional jobs in France.  

From a business perspective, a circular economy can reduce material costs and the costs of 
waste disposal. It can create new business opportunities and new local industries as well as 
boost innovation (EMF, 2013a). Since less virgin material and more recycled inputs are used in a 
circular economy, a company’s exposure to volatile raw material prices is reduced and so is the 
threat of supply chains caused by natural disasters or geopolitical imbalances (ibid.). 
Additionally, a circular business model can increase customer loyalty and the same product or 
its material can be resold or redistributed several times during its life time (ibid.).    

1.3 IKEA moves towards a circular economy 
Moving towards a circular economy within the furniture industry has a lot of potential in terms 
of shifting to renewable materials, increasing performance/efficiency of products, keeping 
components and materials in closed loops and maximising the utilisation of products by for 
example sharing, renting, leasing and reuse (EMF, et al., 2015a). Additionally, the furniture 
industry is in need of a shift. The reasons are because the industry is resource-intensive (UNIDO, 
2008) and because a substantial share of the raw material used in the production is wood. There 
is a competition of wood from the renewable energy sector and prices for wood are therefore 
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rising and the security in wood supply have become a crucial issue in recent years (Renda, et al., 
2014). Additionally, since reuse is advocated in a circular economy, a more circular economy in 
the furniture sector can decrease a lot of the sector’s environmental impacts because the 
impacts of the industry are low during the use phase of furniture and high during the production 
and disposal phases (Berlin, 2012; Lidenhammar, 2015).  

IKEA, a multinational furniture company that designs and sells household products and ready-
to-assemble furniture, is moving towards a circular economy. The company is part of the global 
platform Circular Economy 100 (CE100) established by the Ellen MacArthur Foundation (EMF) – 
an organisation working globally with accelerating the transition to a circular economy through 
education and research (EMF, 2016a).  

The initiative of moving towards a circular economy at IKEA has led to the concept “Circular 
IKEA”, which has three elements (IKEA Group, 2015a): 

1. Prolonging product life: IKEA aims to provide customers with the option of renting, sharing 
and reselling products. IKEA’s customers should also receive solutions for repairing and re-using 
home furnishing products. 

2. Designing for circular material flow: Products should be designed to be easily upcycledABC or 
recycled to their original value. In the Circular IKEA, used products are seen as “banks of 
materials” for the future. 

3. Resource chain: IKEA wants to develop its ability to use more secondary materials and 
stimulate the recycling industry by using recycled materials more.  

Although IKEA is still in the early stages of transitioning to a circular business model, the 
company has already implemented some circular ideas in practice. The IKEA Group (2015a) 
presents the following examples: Customers can return unwanted IKEA furniture to be resold or 
donated to charity; IKEA Norway stores collect used and unwanted textile and donate about 
80% of the textile to charity second hand shop, while the rest is recycled; IKEA’s juice and 
smoothie bottles in Australia are made of high quality, food-grade recycled plastic (PET) and 
after use, the empty bottles are collected, sorted and used to make resin for new IKEA bottles 
(an almost closed loop system). 

Several business activities inspired by the ideas of circular economy are thus already in practice 
at IKEA and many more are to come (IKEA Group, 2015b). In their journey towards becoming 
more circular, IKEA wants to explore product-service systems such as renting, sharing and 
leasing in the B2C market. Today IKEA offers leasing of office furniture and take-back (which is 
also a type of PSS (chapter 3.3)). The reasons why IKEA wants to offer more types of product-
service systems are to improve customer experience, prolong the relationship with their 
customers, improve their customers’ trust and quality perception of IKEA, to secure availability 
and low prices of raw material and to give their customers a more sustainable life at home (IKEA 
Group, 2015b).  

However, today there are no ways of measuring and evaluating these services from a circular 
perspective and there are no ways of measuring and evaluating PSS of specifically furniture and 
household products from a customer satisfaction perspective. In order for IKEA to optimise the 
design of their product-service systems in terms of circularityABC and to maximize customer 
satisfaction, two models are needed for measuring and evaluating IKEA’s existing and future 
product-service systems.  
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1.4 Aim and objectives 
The aim of this master thesis is to create two models that can be used for measuring and 
evaluating circularity and customer satisfaction of current and future product-service systems at 
IKEA globally. In order to fulfill the aim, the objectives of this study are to: 

 Identify:   
- Principles of circular economy. 
- Current tools, methods and models used for measuring or evaluating circularity. 
- Different types of PSSs and factors influencing environmental performance of 

them. 
- Factors influencing consumer satisfaction of PSS. 
- Current frameworks, methods and models for measuring or evaluating consumer 

satisfaction of PSS.   

 Create a model that can be used for measuring and evaluating circularity of IKEA’s 
current and future product-service systems. 

 Create a model that can be used for measuring and evaluating customer satisfaction of 
IKEA’s current and future product-service systems. 

 Assess the models’ functionality. 

After completion of this master thesis, the Models may be used as basis for creating a tool to 
measure circularity and customer satisfaction of product-service systems at IKEA.  

1.5 Scope and delimitations  
The Model for measuring circularity (the Circularity Model) is designed for measuring and 
evaluating circularity of product-service systems both when the product is at the customer and 
when the product is back and managed by IKEA to be reused, refurbished, remanufactured or 
recycled. These phases involve activities, networks and infrastructures that are directly related 
to the product-service systems and can be influenced during the design phase of the services. 
The Model for measuring and evaluating customer satisfaction (the Model of Customer 
Satisfaction) is delimited to the contracting period of the service, when the product of the 
service is being delivered to, and is at, the customer and when the product is given to, or taken 
back by, IKEA. If IKEA’s product-service systems do not directly involve any products, for 
example during consultancy, the Models can be used to evaluate direct and indirect activities 
related to that service. 

The Circularity Model can be used by companies in different industries that produce and sell 
products and which can keep the ownership of the products if needed. However, the Model of 
Customer Satisfaction is mostly based on literature about customer acceptance of PSS including 
furniture and household products so this model is more suitable for companies in the furniture 
industry.  

The Models are not for evaluating how products need to be designed in a circular economy and 
what products IKEA’s customers may accept in a PSS because the company already has good 
knowledge about these things. However, what products that may be suitable in a PSS is still 
presented in this study in order to provide knowledge to other companies making a transition to 
a more circular business model. 

The Models created in this study are intended to be used by employees or consultants designing 
product-service systems. Therefore, the terminology in, and structure of, the Models are 
adapted for being used by designers and not for e.g. educating stakeholders or the public about 
circular economy.  

A limitation of the Model of Customer Satisfaction is that it is mostly based on literature about 
customer acceptance of use-oriented services and product-oriented services but very little on 
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literature about customer acceptance of result-oriented services. The reason is that only little 
information about customer acceptance of result-oriented PSS was found during the literature 
review. Another limitation is that the Model is mostly based on literature about customer 
acceptance and not customer satisfaction. The reason is that there is a lack of previous studies 
about factors influencing customer satisfaction of PSS. However, the sub-criteria in the Model 
are chosen for their assessed applicability for being factors influencing both customer 
acceptance and satisfaction (for further explanation see chapter 4.2.1).   

2. Methodology 
The methodology for creating the two models consist of: literature studies, continuous meetings 
with IKEA (external supervisor), a mind mapping software called XMind 7, assessing of the 
Models, external reviews of the Circularity Model, one meeting with a researcher for discussing 
the Model of Customer Satisfaction and finally personal communications with companies and 
organizations. For the literature review, reports and journal articles were accessed mostly 
through the database KTHB Primo, Google Scholar, the website of the Ellen MacArthur 
Foundation as well as through websites of other organizations working with circular economy or 
Cradle to Cradle.  

The Circularity Model is based on literature about circular economy (CE), Cradle to Cradle (C2C), 
product-service system, as well as on Industrial ecology (IE). The literature about CE, C2C and IE 
has been used to set principles of circular economy and these principles have been used a basis 
for the whole model. Previous studies about product-service systems have been included as a 
part of the Circularity Model. The author has adapted the findings from the literature to the 
purpose of the Circularity Model and she has included her own ideas to the Model. A literature 
review was also made on current ways of measuring and evaluating circularity. For calculating 
circularity, a weighted multi-criteria assessment was worked out. 

When the Circularity Model was almost finalized, it was distributed to employees at IKEA Retail 
Services AB, working with business models, and to one employee at IKEA of Sweden AB, working 
with product development. The Model was also reviewed by an employee working at the Ellen 
MacArthur Foundation who is responsible for leading their CE100 business programme. 

The Model of Customer Satisfaction is based on literature about factors influencing customer 
acceptance of product-service systems and literature about current frameworks, methods and 
models for measuring and evaluating customer satisfaction/acceptance of products and 
services. The author adapted the findings from the previous studies to the purpose of the Model 
of Customer Satisfaction. Previous studies about customer acceptance of PSS of specifically 
furniture and household products predominate the literature study and thus the Model. These 
are two studies and are the only previous studies about PSS of furniture and household products 
available, at least to the author’s own knowledge.  

One of the reports about consumer acceptance of product-service systems of furniture and 
household products is Gullstrand Edbring (2015) which is written in Swedish. However, 
Gullstrand Edbring, et al. (2015) is a journal article about the same study written in English. The 
author has mostly referred to the Swedish version because it is an extended version of the 
journal article. However, for readers who are not Swedish-speaking and want to know more 
about the study of Gullstrand Edbring (2015), the author recommends the journal article.  

Previous studies about consumer acceptance of specifically carsharing have also been studied 
for creating the Model of Customer Satisfaction. The reason is that IKEA is interest in offering 
carpooling in the future. Factors influencing customer acceptance of carsharing have been 
assumed to be similar to factors influencing acceptance of carpooling due to the similarities of 
the activities and because of there is a confusion about the definitions of carsharing and 
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carpooling (chapter 3.3). Many other previous studies about customer acceptance of PSS in 
different countries and of different product types are also included to increase validity and 
generalization of the Model as well as for showing more potential factors influencing customer 
acceptance and satisfaction of PSS of furniture and household products (these additional factors 
are carefully generalized to PSS of furniture and household products although the studies are 
about PSS of other product types). The literature about current frameworks, methods and 
models for measuring and evaluating customer satisfaction/acceptance of products and services 
is mainly used for structuring the Model and for measuring customer satisfaction. 

Instead of sending the Model of Customer Satisfaction for external review, the author had a 
meeting with a researcher from the University of Lund for discussing the current design of the 
Model and how it could be improved.    

Literature about definitions and sustainability of PSS are mostly written before 2006 and more 
recent studies of PSS refer to these for defining and explaining different PSS offers. This is the 
experience of the author which is also confirmed by Tukker (2013). Therefore, reports and 
articles written before 2006 predominate in chapter 3.3, 3.4 and 3.5. 

During the development of the Models, they were assessed for their functionality. The author 
created eighteen hypothetical PSS offers, categorized in different PSS sub-categories, which she 
tested on the two Models (Appendix I). The PSS offers focused on PSS of furniture, tools, kitchen 
and healthy indoor climate and included lists of different support services and characteristics of 
the PSS that were measured and evaluated in the Circularity Model and evaluated in the Model 
of Customer Satisfaction. The eighteen different versions of the PSS offers aimed to assess how 
big and small changes of the PSS offers affect the measurement of circularity and evaluation of 
customer satisfaction (customer satisfaction could not be measured, see chapter 5 for 
explanation).  

The mind mapping software XMind 7 (basic version) was used for designing the Models. 
Furthermore, in order to make sure that IKEA approved on the development of the Models, the 
author had weekly meetings with her external supervisor at IKEA. 
 
Personal communications with companies and organizations (BMW, Carplus, EMF, Cradlenet, 
Circle Economy and C2CPII (Cradle to Cradle Product Innovation Institute)) were necessary in 
order to obtain clarification of publications, business models, the theory of circular economy 
and information about what companies perceive that they need in order to move forward with 
implementing a circular economy in their business models. 
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3. Literature review 
This chapter presents results from the literature review of this study and a few inputs from 
researchers, companies and organizations given through personal communication. Most of the 
findings from the literature review and inputs obtained through personal communication have 
been used as a basis for creating the Model of Circularity and the Model of Customer 
Satisfaction. This chapter starts with presenting the principles of the circular economy, followed 
by current methods for measuring and evaluating circularity. Thereafter is a presentation of 
products-service systems – definitions, their possible environmental performance and 
contribution to the circular economy as well as recommendations on how to increase 
environmental performance of product-service systems. Later is a presentation of what factors 
influences customer acceptance of product-service systems as well as how customer satisfaction 
and acceptance can be evaluated and measured.  

3.1 Principles of the circular economy 
The circular economy is built on several principles which are presented in the following sections. 
Principles 6, 7, 8 and 9 are both considered as characteristics of a pure circular economy (EMF, 
2015) and as principles for action to reach a circular economy (EMF, 2013a). The author refers 
to all of them as principles. Some of the principles presented in this chapter have been adjusted, 
expanded or added by the author based on literature about Cradle to Cradle (Braungart & 
McDonough, 2009) and Industrial Ecology (Graedel & Allenby, 2010). The concept of circular 
economy was developed and refined by the ideas of Cradle to Cradle and Industrial Ecology, 
among other schools of thought (chapter 1.2). Principle 4 is based on literature only about 
Cradle to Cradle. 

1. Preserve and enhance natural capital by controlling finite resources in the economic system 
and returning biomass safely to nature after it has been put into different uses during its life-
time in the economic system (EMF, 2015). Natural capital is preserved by dematerializing utility 
(ibid.) and utility can be dematerialised by delivering utility virtually, by sharing products, by 
shifting to functional business models (in which customers become users of a product instead of 
consumers) and by reusing products and materials efficiently for as long as possible.  

Biological nutrients (products made of renewable materials) do not contain any toxic chemicals 
or hazardous substances and are safely returned to nature after they have been downcycled 
and cascaded into different applications (Braungart & McDonough, 2009). Biological nutrients 
circulate mostly in the biological cycleABC. Technical nutrients (products usually made of finite 
materials) circulate in the technical cycle and might contain toxic chemicals and hazardous 
substances but do not cause any damage to nature or human health when being used (ibid.). 
However, toxic chemicals and hazardous substances should continuously be phased out, 
because “true” technical nutrients are made of safe materials (ibid.). Technical nutrients do not 
return to nature. 

The technical cycle does not necessarily only involve finite resources. A product can contain 
both biological and technical nutrients and still circulate in the technical cycle. However, the 
biomass should be easy to dissemble from the technical material after the use phaseABC so that 
it can be returned to the biosphere (Braungart & McDonough, 2009).  

Materials that are hazardous and cause damage to nature and human health when exposed or 
used are called unmarketables, such as nuclear waste and materials containing PVC (Braungart 
& McDonough, 2009). Unmarketables do not fit into the technical cycle and should be safely 
stored until technology for neutralizing or detoxifying them have been developed (ibid.).  

2. Optimise resource yields by always circulating products, components and materials at the 
highest possible utility and value in both technical and biological cycles (EMF, 2015). This means 
designing products of technical materials for refurbishing, remanufacturing, recycling and/or 
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duration as well as distributing products through product-service systems instead of selling 
them in order to keep technical nutrients circulating in, and contributing to, the economy (EMF, 
2013a; EMF 2015). Although not explicitly mentioned in the literature about circular economy, 
the same is true for products based on, or partly based on, biological nutrients but biological 
nutrients always return to the biological cycle when the product, its components or material can 
no longer be used (EMF, 2016b).  

In order to preserve maximum value of the product or component, they circulate in inner loops 
for as long and for as many times as possible meaning, products are maintained rather than 
reused and they are reused rather than refurbished and remanufactured and they are 
refurbished and remanufactured rather than recycled (EMF, 2015). The reason why recycling is 
considered to be the last option is because when materials are recycled the quality of the 
material is normally reduced due to downcycling (EMF, 2013a; EMF, 2015). In the biological 
cycle, biological nutrients re-enter the biosphere for decomposition, after being cascaded 
through other applications to extract additional value and to become valuable feedstock for a 
new cycle.  

3. Foster system effectiveness by identifying and designing out negative externalities (EMF, 
2015). Damage to systems and areas related to e.g. food production, mobility, shelter, 
education, health and entertainment are externalities that need to be reduced during the 
transition to a CE (EMF, 2015). Other negative externalities such as: land use, air, water and 
noise pollution as well as release of toxic substances also need to be managed and reduced 
during the transition (ibid.). In a circular economy, local materials are used as much as possible 
in order to avoid invasive non-native species damaging ecosystems (Braungart & McDonough, 
2009). 
 
4. Contribute to local social sustainability. In addition to principle 3, local entrepreneurs should 
be supported as much as possible in order to: create meaningful local occupations, enhance 
control of different processes’ effects on the environment and society, avoid outsourcing to less 
regulated regions, avoid long distant transportation and to enhance the local economy 
(Braungart & McDonough, 2009). Furthermore, Braungart and McDonough (2009) suggest that 
products or technologies should be designed to enhance local social sustainability by identifying 
the customs, needs and tastes of the local population.  
 
5. Waste is food. Products and materials made of biomass are returned to the biosphere (after 
being cascaded into various applications) in order to enhance natural capital (EMF, 2013a). 
Materials are recovered instead of disposed and by upcycling materials, value is added and 
material quality improved so that they can be re-used many times (ibid.). Furthermore, 
unwanted by-productsABC from one firm can be used as raw material for another firm or among 
different entities of the same firm, this type of exchange of by-products is called Industrial 
symbiosis (Graedel & Allenby, 2010).   

 
6. Rely on energy from renewable sources (EMF, 2013A; IMSA Amsterdam, 2013; EMF 2015) 
 
7. Think in systems in order to understand how parts of a system, such as businesses, people 
and plants, influence one another and how systems affect other systems (Graedel & Allenby, 
2010; EMF, 2013a; EMF 2015). Industrial ecology places the industrial system in the context of 
larger ecosystems that support it, meaning that economic systems are not viewed in isolation 
from their surrounding systems (Lifset & Graedel, 2002). By linking the industrial system to the 
ecological system, the carrying capacity and resilience of different ecosystems, which support 
our economy and provide critical services to humanity, become less threatened (ibid.).  
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It is important to work proactively, because ecosystems are complex and therefore, not 
predictive (Graedel & Allenby, 2010). Rockström and Klum (2012) describe how human activities 
in one region, such as deforestation, can cause global environmental change and surprisingly 
downgrade a large regulating system in another region, such as temperature regulation. 
 
8. Diversity builds resilience. Modularity, versatility and adaptivity need to be prioritised in an 
uncertain and fast-evolving world (EMF, 2013a). The larger enterprises bring volume and 
efficiency and smaller enterprises offer alternative models when crises occur (EMF, 2015). 
Furthermore, production systems should be flexible so that they can use many different inputs 
in case some inputs become less available or more expensive (EMF, 2013b). Diverse systems 
with many connections and scales are more resilient in case of external shocks compared to 
systems built simply for throughput maximisation (EMF, 2013b). This is true both for the 
economic system and the ecological system - biodiversity is essential for ecosystems to survive 
environmental changes (Rockström & Klum, 2012). 
 
9. Design out waste. In a circular economy, biological and technical components are designed 
with the intention to fit within the technical and biological cycles. By-products from one value-
chain, created during production, remanufacture or other processes are used to replace virgin 
material inflow in another instead of being disposed (EMF, 2013b).  
 
Flows of material, products and components in the circular economy, described in this chapter, 
are similar to those illustrated in the system diagram of Circular Economy created by the Ellen 
MacArthur Foundation and McKinsey Center for Business and Environment (EMF, 2015, p. 6), 

except that the model does not show biological nutrients in the technical cycle. 

3.2 Measuring and evaluating circularity today 
Today, there are different methods for measuring and evaluating circularity at a national, 
regional, company/organizational and product level. Still, researchers and the business world 
requests more efficient ways for measuring circularity on a product and company level 
(Williander, et al., 2015; Cradlenet, 2016). In the following sections, different ways for 
measuring and evaluating circularity are presented.  

3.2.1 Material Circularity Indicators  
The Ellen MacArthur Foundation, Granta Design and LIFE have together developed Material 
Circularity Indicators (MCI) to assess how well a product or a company performs in the context 
of a circular economy (EMF, et al., 2015b). The indicators focus only on technical cycles and 
materials from non-renewable sources. The indicators can be used as a decision-making tool for 
product design; they can also be used for internal reporting, procurement decisions and for 
evaluation and rating of companies. The overall aim of the circularity indicators is to provide 
companies an estimate on how far they have reached in their transition from a linear to a 
circular economy.  

The Material Circularity Indicators are based on four principles: 

1. Using feedstock from reused or recycled sources. 
2. Reusing components or recycling materials after the use of the product. 
3. Keeping products in use longer (e.g., by reuse and redistribution). 
4. Making more intensive use of products (e.g. via product-service systems). 

The level of compliance between the products and the different principles are calculated to 
finally give a value of the MCI between 0 and 1 where a higher value indicates a higher 
circularity.   
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In order to calculate the MCI on a company level (called company-level MCI), the MCI for the 
company’s products are aggregated by a suitable weighting. The Material Circularity Indicators 
do not take into account the potential risk of material scarcity or toxicity, price volatility or 
availability. Therefore, EMF, et al. (2015b) suggest complementary risk indicators in order to 
assess these risks. Additionally, the MCI do not take into account the potential impacts of 
energy usage, CO2 emissions and water use related to material use. Therefore, complementary 
impact indicators are suggested.  

3.2.2 Cradle to Cradle certifiedTM product certification 
The Cradle to Cradle Products Innovation Institute licenses the certification mark Cradle to 
Cradle CertifiedTM globally and have assessors in Europe and North- and South America (C2CPII, 
2016). The certification is mainly for products and targets both biological and technical 
nutrients.   

Products going through the certification process are evaluated based on different criteria in the 
following five categories. The product gets a score within each criterion in the categories. 

The five categories are: 

1. Material Health – The higher the percentage of assessed and optimized materials 
and chemicals in the finished product, the better the score. 

2. Material reutilization – The larger the percentage of the product or component that 
remains in the biological or technical cycle, the higher the score. 

3. Renewable Energy and Carbon Management – The higher the percentage of 
renewably generated energy that is utilized during the manufacturing of the 
product, the higher the score. Depending on the level of certification, purchased 
electricity and direct on-site emissions associated with the final manufacturing stage 
of the product, as well as all energy required to produce the product from raw 
material, are considered. 

4. Water Stewardship – For measuring the criteria in this category, a qualitative and 
quantitative measure of water usage and water effluent related directly to the 
product that is becoming certified is made. 

5. Social Fairness – A qualitative measurement of what impacts the manufacture of the 
product has on people, communities and the environment is made to evaluate how 
the manufacturing process of the product affects social fairness.  

In order to facilitate and motivate for continuous improvement, the product can become 
certified at five different levels: Basic, Bronze, Silver, Gold and Platinum. The level of product 
certification depends on what scores the product has got in the different categories. The 
minimum score in any of the five categories determines the final certification level.  

3.2.3 The Circle Assessment 
The Circle Assessment is a tool for companies to evaluate and improve their circularity through 
self-assessment (Netherlandscircularhotspot, 2016). The Circle Assessment tool is an automated 
online survey with questions adapted for the specific business type (ibid.). The questions are 
categorized into six key areas: 

1. Collaborate – Greater interaction through the entire value chain between companies, 
governments and consumers in order to partner and create value. 

2. Innovate – Develop new technologies and operating models that enable smarter use of 
resources, energy and labour.  

3. Reduce – Efforts to ensure that scarce or hazardous resources are reduced or replaced by 
renewable inputs. 
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4. Cycle – Efforts to ensure that all by-products and waste streams are reused, recycled, or 
recovered. 

5. Lead – Initiatives from upper-level management to integrate the circular economy in future 
strategy with employee engagement, specific targets and transparency on progress. 

6. Extend – Development of operating and service models that prolong lifetime and enable 
retention of products and assets in order to maximize and preserve value  

Depending on how many questions are fulfilled in each category, the companies can understand 
to what extent they are pursuing and implementing different circular business strategies within 
the six categories and identify in which areas they can improve its circular performance.  

3.2.4 Benchmark Circular Business Practices 
In the report Benchmark Circular Business Practices 2015, the circular performances of 52 Dutch 
listed companies are compared based on the companies’ current efforts on realizing circular 
value chains (VBDO, 2015). The companies are analyzed based on publicly available information 
and the information gathered is met against 31 criteria, giving 35 points in total. The 31 criteria 
are organized into 14 thematic groups and the thematic groups are organized into four 
categories which are weighted against each other (Table 1).  

Table 1: Categories, weights and thematic groups for measuring circular performance of companies (VBDO, 
2015) 

Category  Weight (%) Thematic groups including the criteria 

Strategy and Governance 30 Strategy 
Long-term strategy 
Targets 
Accountability 

Implementation 30 Revenue from circular products and 
services 
Product design 
Procurement 

Innovation 20 Circular business model 
Innovation budget 
Strategic partnership 

Communication and Engagement 20 Costumers 
Stakeholders 
Raising awareness 

 

The method used for benchmarking circular business practices focus more on intention, 
leadership and strategy of the businesses rather than on how the materials or products 
produced by the companies fulfill criteria of circular economy.  The level of circularity 
performance at each company depends on the total number of points gathered from each 
criterion and how the categories are weighted. The choice of weights for the different 
categories is not explained in the report.  

3.2.5 Chinese Circular Economy Evaluation Indicator System 
China has developed national circularity indicators in order to provide objective and credible 
information on the status of a system (e.g. nation, region or industrial park) for decision-makers 
to help clarify and reach different goals of circularity. The following description of the Indicator 
System is based on Geng, et al. (2012).   
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The circularity indicators are based on three principles: Reduction, Reuse and Recycle. 
Depending on what level circularity is measured, different types of indicators are used. If 
circularity is measured on a macro-level, i.e. national or regional level, one set of indicators is 
used. If circularity is measured on a meso-level, i.e. industrial park, another set of indicators is 
used. Both sets are divided into four categories: resource output, resource consumption, 
integrated resource utilization and waste disposal/pollutant emission indicators. All indicators 
give different values when calculated upon in order to assess circularity of the country/region or 
industrial park. Carbon emission indicators and ecological indicators are available at the 
National Development and Reform Commission (NDRC), respectively at the Ministry of 
Environmental Protection (MEP) and may be integrated to the CE indicator set.  

The Chinese Circular Economy Evaluation Indicator System has potential for ecological, 
economical and social benefits in China. However, although the application of the circular 
indicators may lead to several benefits, there are still barriers on implementation and lack of 
measurable criteria. The circular evaluation system also lacks, for example: direct social 
indicators, indicators on industrial symbiosis, indicators for businesses, as well as indicators for 
absolute material and energy reduction. 

3.2.6 Metric for quantifying product level-circularity 

The product-level circularity metric was created by Linder, et al. (in press) at Victoria Swedish 
ICT. In the product-level circularity metric, circularity is defined as the fraction of a product that 
comes from used products. The metric is expressed based on the ratio between recirculated 
material and total economic product value. The economic value is cost-based, referring to the 
cost to the vendor of the product for which circularity is calculated. The circularity metric ranges 
from 0 to 1, where 0 corresponds to 0% recirculated parts and 1 corresponds to 100% 
recirculated parts. The product-level circularity is calculated based on the circularity of materials 
which the product contains and the circularity of all additional material and products required 
during manufacturing, transporting and other activities occurring before purchase of the 
product.   

The metric has a high degree of generality and can be applied across different product 
categories. The metric can be used as a key performance indicator to benchmark and compare 
companies and Industries. It can also be used as a product label to inform customers about the 
circular material flows of different products. The metric excludes several factors associated with 
circular economy, including toxicity, social issues, environmental impacts and the type of 
business model (service-based or product-based). However, Linder, et al. (in press) views the 
narrow focus of the metric both as a weakness, in terms of convergent validity, and as a 
strength, in terms of discriminant validity. 

3.3 About Product-Service Systems 
There are different definitions of a product-service system. Tukker and Trischner (2006a) define 
PSS as tangible products and intangible services designed and combined so that they are jointly 
capable of fulfilling customers’ specific needs (mentioned in Tukker (2013)), whereas Mont 
(2004) defines PSS as a system of products, services, supporting networks and infrastructure 
that is designed to be competitive, satisfy customer needs and have a lower environmental 
impact than traditional business models. The definition of Mont (2004) is sometimes referred to 
as sustainable product-service systemsABC (Roy, 2000). However, Tukker (2013) distinguishes 
general product-service systems from sustainable product-service systems. The reason is that 
although product-service systems have the potential to be environmentally sustainable, a PSS 
does not have a lower environmental impact per se compared to traditional product-oriented 
business models because it depends on how the PSS is designed (chapter 3.4). Therefore, the 
author of the current study has chosen to define PSS as a system of tangible products, intangible 
services, supporting networks and infrastructure designed and combined so that they are jointly 
capable of fulfilling specific customer needs.  
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The PSS concept strives to provide the function or utility of the product, rather than the product 
per se (Mont, 2001), thus shifting traditional product-oriented business models to function-
oriented business models (Tukker, 2004). Product-service systems can contribute to many 
things, for example, improved resource-efficiency and a circular economy, although the level of 
achievement depends on industry, customer behaviour and how the PSS is designed (Tukker, 
2013). Function-oriented business models can also improve a company’s position in the value 
chain, although this depends on type of industry (Tukker & Tischner, 2006b). 
  
The part of the system referred to as the infrastructure in the definition represents existing 
structures and systems within society that can be used for managing the product or providing 
the service of the PSS, such as a collection system, parking places for shared cars, refurbishing or 
recycling facilities or infrastructure for safe final disposal (Mont, 2002; Mont, 2004). The type 
and availability of infrastructure have direct effects on individual consumption patterns and 
environmental impacts of the PSS (Mont, 2004), whereas the PSS can stimulate the 
development of new infrastructures and change existing ones (Ceschin, 2014).  

Supporting networks of actors, such as companies, are needed in the PSS to make use of the 
infrastructures, to fulfill customer needs with as low environmental impacts as possible and to 
find new alternatives for efficiently utilizing products, their components or materials (Mont 
2002; Mont, 2004). Supporting networks and infrastructure are necessary in order to make the 
PSS function successfully in both economical and environmental terms (Mont, 2002). Therefore, 
companies should consider the system their product or service is in when innovating (Brezet, et 
al., 2001).  

Product-service systems are commonly divided between three main categories: product-
oriented, use-oriented and result-oriented (see e.g. Tukker, 2004; Tukker & Trischner, 2006b; 
Baines, et al., 2007; Reim, et al., 2014). These are presented in the following sections and an 
overview of the different PSS main categories can be found in Table 2. 

1. Product-oriented PSS: The product is promoted and sold in a traditional manner, e.g. the 
customer has the property rights of the product after purchase, while the provider offers 
additional agreed-upon services during the use and/or at the end-of-life phaseABC (Baines et al., 
2007; Reim, et al., 2014). The value created for the customer relates to the reduced work they 
must do themselves (Reim, et al., 2014).  

Product-oriented PSS can be divided into two PSS sub-categories: product-related services as 
well as advice and consultancy (Tukker, 2004).  

- Product-related services imply for example, a maintenance contract, repair services, 
substitution of components/product, insurance, upgrading, a financing scheme and/or a take-
back agreement when the product reaches its end of life (Tukker, 2004; Tukker, 2013; Ceschin, 
2014; Lidenhammar 2015).  
- Advice and Consultancy include courses, training, advice and consultancy for the customer to 
aquire most efficient use (and/or disposal) of the product. One example is a course about how 
to change coating of furniture. 

2. Use-oriented PSS: The product still plays a central role in the business model, but the 
business model is not geared towards selling products (Tukker, 2004). Instead, the provider, e.g. 
a company or an alliance of companies/stakeholders usually stay as the owner and offer access 
to products, tools, opportunities or capabilities that enable customers to get the results they 
aim for (Ceschin, 2014). The use or availability of the product is guaranteed for a certain period 
of time during which the customer pays the provider periodically (Reim, et al., 2014). The 
customer obtains the desired utility of the product and has the right to the product for a given 
period of time or just for one use (Ceschin, 2014). Companies that have use-oriented PSS as a 
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business model are generally motivated to maximize the use of the product, as well as to extend 
the use phase of the product (Baines, et al., 2007). Use-oriented PSS can be divided into four 
sub-categories (product renting and sharing are two sub-categories but they are described 
together in the following section) (Tukker, 2004): 

- Product lease: The provider stays as the owner of the product and is often responsible for 
maintenance, repair and control. The customer pays a regular fee for the use of the product and 
the customer has normally unlimited and individual access to the leased product (ibid.). 
Examples are lease of kitchens and office furniture.  
- Product renting or sharing: The product is usually owned by the provider who is also 
responsible for maintenance, repair and control. The customer pays for the use of the product 
(e.g. pay per hour) but, compared to a leasing agreement, the user does not have unlimited and 
individual access to the product. Instead, other clients can use the product at other times, i.e. 
different users can sequentially use the product. One example is seasonal rented outdoor 
furniture or shared toys.  
- Product pooling: The provider usually stays as the owner of the product and is responsible for 
maintenance, repair and control. The customer pays for the use of the product, e.g. pay per 
hour, without having an unlimited and individual access to the product. Product pooling greatly 
resembles product sharing and renting, however the main difference is that the product can be 
used simultaneously by different clients. One example is carpooling.  
 
There is an absent of an agreed global definition of carpooling. According to Tukker (2004), a 
company can offer a carpooling system. However, Bardhi and Eckhardt (2012) write that the 
main distiction between carpooling and carsharing is that, in case of carpooling, the car has a 
private owner and, in case of car sharing, the car is owned by a company. Bardhi and Eckhardt 
(2012) do not mention that cars in carpooling are used at the same time by different users. 
Additionally, Carplus (2016) from the UK claims that carpooling is a term generally used in the 
United States with carsharing being more of an European term and there are no definitive 
globally agreed terms. Due to the inconsistency, the author chooses to define carpooling the 
same way as in Tukker (2004) for this study. Hence, pooling can be offered by a company and at 
least two persons use the product at the same time. 
 
3. Result-oriented PSS: The provider delivers a customized mix of services to the customer in 
order to provide an agreed specific “final result” (Ceschin, 2014). In a result-oriented PSS, there 
is no pre-determined product involved, the provider decides what products are necessary in 
order to deliver the service and maintains the ownership of the products while being paid by the 
client only for providing the agreed result (ibid.). Result-oriented PSS can be divided into three 
sub-categories: 
 
- Pay-per-use unit: The provider maintains the ownership of the product and is responsible for 
maintenance, repair and control (Ceschin, 2014).  The customer pays for the output of the 
product according to the level of use (Tukker, 2004). Examples are: pay-per print from a printing 
machine, pay-per wash in a washing machine, pay-per airplane landing in a tire management 
service and pay per km driven in fleet management (Tukker, 2004; Tukker, 2013). 
- Activity management/outsourcing: The producer/provider outsources a part of an activity to a 
third party and both agree on performance indicators to control the quality of the outsourced 
activity (Tukker, 2004). Examples are: outsourcing of catering and office cleaning (ibid.). 
- Functional result: The provider agrees with the customer the delivery of a result (Tukker, 
2004). The provider is free to decide how to deliver the result (ibid.). Examples are: offering of 
“pleasant climate” in offices or homes, rather than offering gas or cooling equipment, (Tukker, 
2004), or offering a system of lighting to fulfill the client’s specific lighting needs (service 
provided by Philips). 
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Table 2: Overview of different types of PSS main-categories, their characteristics and subcategories 

PSS main 
categories 

Characteristics Sub-categories of each PSS type 

Product-
oriented 

 Customer is the owner of 
the product 

 Provider offers additional 
agreed-upon services 
during the use phase 

 

 Product-related services (e.g. 
repair, control, upgrade) 

 Advice and consultancy (e.g. 
course about changing coating on 
furniture) 

Use-oriented   The provider is the owner 
of the product 

 Provider offers access to 
products that enable 
customers to get the results 
they aim for  

 Product leasing (e.g. leasing of 
kitchens or office furniture) 

 Product renting and sharing (e.g. 
renting outdoor furniture and 
sharing toys) 

 Product pooling (e.g. carpooling) 

Result-
oriented 

 Provider delivers a 
customized mix of services 
to the customer in order to 
provide an agreed specific 
“final result” 

 No pre-determined product 
involved, the provider 
decides what products to 
use for delivering the 
service 

 Pay-per unit use (e.g. pay per 
wash) 

 Activity management/outsourcing 
(e.g. office cleaning) 

 Functional result (e.g. pleasant 
climate in offices or homes) 

3.4 Environmental performance of PSS offers 
Product-service systems integrated in business models have been identified as one of the most 
effective instruments for moving towards a resource-efficient and circular economy (EMF, 
2013b; Schulte, 2013; Tukker, 2013). One reason is that a PSS offers the opportunity to decouple 
economic growth from material consumption and thereby reduce environmental impact of 
economic activity (Baines, et al., 2007). Another reason is that if the provider keeps the 
ownership of the products and takes them back after use to keep control of the material, it gives 
implications for designing more durable products that are easy to dissemble and refurbish (EMF, 
2013a) and it also facilitates the possibility of implementing schemes of closed loop systems. 

Although PSS business models can reduce environmental impacts of the economic system, 
product-service systems are not automatically more environmental advantageous than product-
oriented business models (Ceschin, 2014; Reim, et al., 2014; Tukker & Tischner, 2006; Tukker, 
2004). For example, BMW leases its cars and provides maintenance and reparation services. 
However, these cars are not more durable in their design compared to BMW’s other cars and 
they are sold after the leasing period which does not make BMW’s leasing service more 
environmental advantageous than its traditional sales of cars (Bavaria, 2016). Furthermore, PSS 
offers can in some cases even have negative (rebound) effects on the environment while 
maintaining financial benefits (Manzini & Vezzoli, 2003; Tukker, 2004). For example, if the PSS is 
more cost-efficient than purchasing the product, the customer might spend the saved money on 
buying more goods (Manzini & Vezzoli, 2003; Tukker, 2004).  Another example is that non-
owning the products could lead to that customers use the products in a careless way that 
damages the environment and shortens the life span of the product (Manzini & Vezzoli, 2003; 
Tukker 2004). Scheepens, et al. (2015) suggest that products with low environmental impacts 
should be given high market value (price) to avoid rebound effects. However, in that case, these 
products or PSS offers might become less competitive and not affordable by those with a 
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relatively low income. Another solution would be to give products with a high environmental 
impact a high market price instead.  

The expected magnitude of environmental impact reductions and environmental performance 
of PSS business models, compared to product-oriented business models, have been analyzed in 
several scientific reports (see e.g.: Tukker, 2004; Tukker & Tischner, 2006b; Tukker, 2013). The 
three main PSS categories (presented in chapter 3.3) and their sub-categories have been 
analyzed in these three reports and the results are presented in the following sections (note: 
Manzini and Vezzoli (2003) and Mont (2002) have been used to strengthen the analysis and are 
referred to in the text). Each PSS’s magnitude of potential environmental impact reduction is 
later tentatively illustrated in Table 3.  

Environmental performance of product-oriented PSS 
The majority of product-oriented PSSs do not lead to any changes in the technological system or 
how users operate it. The business incentive is still to sell as many products as possible and 
manufactures might still have the incentive to create “built-in obsolescence” in order to sell 
replacement products sooner. Product-oriented PSSs would at best lead to improved resource 
and energy efficiency due to better maintenance and take-back provisions, although these 
improvements are likely to be incremental at best, if they even exist in the PSS. Additionally, 
take-back provisions are already legally demanded on some products.  

In case of advice and consultancy, incremental reductions in environmental impact can be made 
if the PSS provider suggests different kinds of optimization for using the product.  

Environmental performance of use-oriented PSS 
In the case of product lease, the provider now takes responsibility for maintenance, repair and 
control which could lead to incremental improvements in resource and energy efficiency. The 
provider might feel an incentive to prolong the product life in order to lease the product for a 
longer time and thus design the product accordingly and/or give the product appropriate 
maintenance and repair service and lease it several times. However, in most cases, the provider 
is not responsible for product design. Furthermore, the leasing contract does not generally 
cover many costs during the use phase (e.g. fuel consumption in cars) which gives low incentives 
for the provider to make the use of energy and consumablesABC in the use phase more efficient. 
Finally, leased products are sometimes sold after the leasing period which makes it difficult to 
control the end-of-life management of the products’ material (Mont, 2002). In conclusion, it is 
not certain that product lease leads to environmental impact reductions it might even impact 
the environment more than traditional product sales due to the customer’s possible careless 
handling of the product.  
 
In the case of product renting and sharing, the products are more intensively used than during 
product leasing which can have high environmental impact reductions if most of the product’s 
impact is related to the manufacturing of the product. On the other hand, when renting or 
sharing products, the user needs to pay for each time the product is used and the availability of 
the product might be lower compared to when the product is leased. Meijkamp (1998) states 
that customers may avoid renting/using the product due to the perceived additional efforts and 
time needed for planning and making reservation of the product. This might reduce 
environmental impact if most of the impact of the product is during the use phase. One example 
of such products are cars and Meijkamp (1998) shows that by substituting ownership of cars to 
sharing cars, there is in general a markedly decrease of driving distance (km/year) per person.  
 
In the case of product pooling, there is potential for more environmental impact reductions 
compared to sharing/renting if the life cycle impacts are related to the use of the product. The 
reason is that product is used by several users at the same time (e.g. carpooling). 
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Environmental performance of result-oriented PSS 
Activity management or outsourcing does normally not lead to a radical change in applied 
technology or organization. However, providers of this PSS need to be more efficient than the 
company outsourcing the activity to stay in business. Therefore, more efficient use of capital 
goods and materials may be realized, although the efficiency gains are expected to be low. 
Furthermore, the efficiency gains are in many cases realized on personnel costs rather than 
material costs, which does not decrease the environmental impact of the activity. 

Concerning pay-per unit of use PSS, the provider is responsible for all life-cycle costs, which 
leads to a strong incentive to design a product that is optimized in terms of costs over its life-
cycleABC and of which components can be reused after the product’s use phase. The provider 
feels an incentive to continually improve the product with life-cycle performance in mind. 

In the case of functional results the provider may choose whatever products and techniques in 
order to provide the expected results to the customer. The provider will try to deliver the result 
in the most cost-efficient way which motivates the provider to search for radical innovations. 
Using more materials or energy to deliver a result does not lead to increased revenue, it 
becomes rather a cost-factor. Consequently, there is an incentive for the provider to reduce the 
costs of materials and energy by using less and by making products more durable, easy to repair 
and upgrade. Offering functional result has the greatest potential for environmental impact 
reductions.  
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Table 3: Magnitude of environmental impact of each PSS compared to traditional sales of products (adapted 
from: Tukker, 2004). 

 

Tukker (2004) uses a similar table as Table 3 to give an overview of the analysis in his report. 
However, his analysis is very similar to the ones given by Tukker and Tischner (2006), and Tukker 
(2013). Consequently, as a conclusion of the analysis presented in all three reports as well as 
shortly presented in this chapter, Table 3 shows that product renting, sharing, pooling, pay-per 
unit use and functional result are probably the most promising types of PSSs from an 
environmental point of view. 

3.5 Optimizing environmental performance of PSS offers 
In chapter 3.4, possible environmental performances of different PSS offers were presented. 
The presentation showed that the environmental performance depends on many factors, e.g. if 
the environmental impacts related to the product is mainly during the use phase or during the 
manufacturing; if the provider feels an incentive to prolong the product life; if the provider 
delivers a result in the most cost-efficient way by minimizing use of products, materials and 
energy; if the provider takes back the product and reuses it; if the customer uses the product in 
a careless way, ect. By changing these factors from “ifs” to criteria that the provider fulfills and 
tries to optimize, the environmental performance of the PSS offers would probably be high and 
Table 3 would look different. 

Apart from identified factors that influence the environmental performance of PSS offers 
(chapter 3.4), Mont (2004) gives suggestions on how to optimize environmental performance of 
PSS offers. In her report, Mont (2004) writes that products in each PSS need to be used in the 
most resource- and energy-efficient way which depends on product design, services provided 
during the use phase (such as maintenance and repair services) and how the customer uses the 
product. As an example, the use-efficiency of consumables in products of concern needs to be 
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continuously improved. Possible environmental impacts related to the support service needs to 
be analyzed and reduced. 

Another suggestion is that the product ownership stays with the producer who is responsible for 
the management of the product after the use phase (the PSS provider is not always the 
producer of the products). If the producer has the responsibility for the product after the use 
phase, incentives are created to increase possibilities for reuse, remanufacture and recycling of 
the product, although there are no guarantees that the product will be simply disposed of or 
sold on the second-hand market after returning to the producer. Mont (2004) also writes that 
logistics related to the PSS offer need to be optimized. According to Kisch, et al. (2002), 
transportation is one of the major contributing factors to environmental impacts of services. 

3.6 Customer acceptance and satisfaction of PSS  
There is a difference between customer acceptance and customer satisfaction. Schrader (1999, 
p. 110) describes customer acceptance as “the readiness to adopt a new product or service”. 
Definitions for customer satisfaction vary. Jahanshahi, et al. (2011) have examined literature 
about customer satisfaction and concluded that the different definitions often have the 
following in common: customer satisfaction is an emotional or cognitive response that pertains 
to a particular focus such as expectations, product, consumption experience, ect. and the 
response occurs in a particular time (e.g. after consumption, after choice, after accumulated 
experience, ect.).  

Predicting whether a product-service system will be accepted by the customer and whether the 
customer will be satisfied by the service is not straight forward. The reason is that there are 
many factors influencing consumers’ acceptance and satisfaction towards product-service 
systems, such as: customer characteristics, product characteristics, service characteristics, 
convenience, environmental concerns, risk, unfamiliar concept, hygiene, flexibility, reputation of 
the provider, price relations, institutional arrangements, available infrastructure, culture, and 
more (Schrader, 1999; Hirschl, et al., 2003; Mont, 2004; Rexfelt & Hiort af Ornäs, 2009; 
Lidenhammar, 2015). Therefore, several researchers emphasize that results on consumer 
acceptance towards product-service systems that are based on studies in only one country or on 
only a few product or service types, should not be generalized to all markets and all product 
types (Rexfelt & Hiort af Ornäs, 2009; Moeller & Wittkowski, 2010; Baumeister, 2014; 
Baumeister & Wagenheim, 2014; Gullstrand Edbring, 2015).   

The following two main chapters are structured as follows: The first chapter, 3.6.1 Customer 
acceptance of PSS, is divided into two sub-chapters. The first sub-chapter is about customer 
acceptance towards use-oriented services and second-hand purchase and the second sub-
chapter is about customer acceptance towards take-back services (a product-related PSS). The 
sub-chapters are much based on the studies by Gullstrand Edbring (2015) and Lidenhammar 
(2015) about PSS and second-hand purchase of furniture due to their relevancy for the current 
study. There was little information found about customer acceptance of result-oriented PSS 
during the literature review and information about acceptance of this PSS category is therefore 
sparingly mentioned in the section about use-oriented services and does not have its own 
section. The second chapter, 3.6.2 Frameworks for evaluating costumer acceptance and 
satisfaction of PSS, is about different frameworks for evaluating customer acceptance and 
satisfaction: the Kano Model, the Innovation framework of Rogers and the SERVQUAL model.  

3.6.1 Customer acceptance of PSS 

Gullstrand Edbring (2015) made in-depth interviews and an online survey on the IKEA Family 
members’ attitudes towards, and potential acceptance of, renting, leasing, sharing and second- 
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hand purchase of furniture, full room settings, tools, cooking products, kitchens, toys and home 
textiles. The study was limited to Swedish customers.1  
 
Lidenhammar (2015) made surveys in Sweden and in the UK about consumer acceptance 
towards take-back of furniture in general (Sweden) and kitchen furniture (UK) as well as about 
acceptance towards leasing and renting furniture for bedrooms, dining rooms and living rooms.2  
 

The coming section presents the results of Gullstrand Edbring’s (2015) and Lidenhammar’s 
(2015) studies, as well as the result of other studies about customer acceptance of PSS and 
second-hand purchase. 

Use-oriented services 

Gullstrand Edbring (2015) and Lidenhammar (2015) identified the following factors (among 
other) influencing, or potentially influencing, the acceptance and attitudes towards renting, 
leasing, sharing and/or second-hand shopping (these factors are also mentioned in other 
studies):  
 

 General attitude  towards PSS 
and second-hand purchase 

 Flexibility 

 Availability 

 Product type   Temporality 

 Customer characteristics  Unfamiliar concept 

 Economy  Trust 

 Convenience  Concerns about penalties 

 Environmental awareness  Hygiene, health and safety 
 

Although second-hand shopping is not a PSS, attitudes towards second-hand shopping is still 
relevant in order to evaluate customer acceptance and satisfaction of use-oriented services 
since re-used products are, from an environmental and financial perspective, preferably 
included in these services. Some factors which strongly influence customer acceptance of 
second-hand products have been left out in the following presentation due to their non-
relevancy to the business model of IKEA.  
 
Customer acceptance of product pooling is not included in this chapter due to lack of scientific 
literature within this field. However, factors influencing customer acceptance and satisfaction 
towards carsharing have been assumed to be similar to those influencing customer acceptance 
and satisfaction towards carpooling because of the similarities of carpooling and carsharing and 
because of the lack of accepted definitions which distinguish carpooling from carsharing (see. 
chapter 3.3). The reason why literature about carsharing has been studied is that IKEA wants to 
assess the possibilities of providing carpooling for their customers (Stoltz, 2016). 
 

 

 

                                                        
1
 The respondents of Gullstrand Edbring’s (2015) questionnaire were Swedish customers aged between 20      5 

including 85 % women (which  is representative of the overall composition of the IKEA Family members (80% 
women)). The online survey had 1159 respondents.   
2 Lidenhammar’s (2015) survey in Sweden targeted IKEA customers in an IKEA store in Helsingborg. The 
2 Lidenhammar’s (2015) survey in Sweden targeted IKEA customers in an IKEA store in Helsingborg. The 

number of respondents of the survey in Sweden were 46 and 65% of the respondents were women. The age of 
the men and women who responded were mostly below 30 (65%). Lidenhammar (2015) also made an online 
survey in the UK with 41 respondents, between less than 30 and not more than 60 years old. 41 % of the 
respondents living in the UK were men. 
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Product type and general attitude 

The studies by Gullstrand Edbring (2015) and Lidenhammar (2015) showed that consumers in 
general have a negative attitude towards leasing and renting home products. Consumers’ 
acceptance towards renting a product differs depending on product type (Schrader, 1999, 
Baumeister & Wangenheim, 2014; Gullstrand Edbring, 2015; Lidenhammar, 2015). Consumers 
have for example a negative attitude towards renting beds, sofas, kitchens, and textile products, 
while being more positive towards renting white goods, products for a party and furniture such 
as tables, chairs (Gullstrand Edbring, 2015).  

Regarding product sharing, the study by Gullstrand Edbring (2015) showed that attitudes 
towards sharing also depend on product type. Consumers are generally positive towards sharing 
products that are not used very often and which require much space when it is stored (Schrader, 
1999; Gullstrand Edbring, 2015; Lidenhammar, 2015).  

Products that consumers may have a negative attitude towards sharing are those they have an 
emotional relationship to (Belk, 2010; Gullstrand Edbring, 2015). Furthermore, products in use-
oriented services need to exceed a certain price level and have a high investment cost to 
increase acceptance (Schrader, 1999; Gullstrand Edbring, 2015; Lidenhammar, 2015).  

Regarding second-hand purchase: The study by Williams and Paddock (2003) showed that 93% 
of rich, middle-class and poor consumers in the UK would, in an ideal world, buy their products 
new from a formal consumption site and not second-hand. However, many consumers buy 
second-hand products today, despite social class (Guiot & Roux, 2010; Gullstrand Edbring, 2015) 
and most respondents in the study by Gullstrand Edbring (2015) were positive towards 
purchasing second-hand furniture and household products. 

Customer Characteristics 

Customer characteristics influencing the acceptance of use-oriented services and second-hand 
products, are for example: age, gender, culture, level of education, level of income as well as 
characteristics of being trend orientedABC, convenience orientedABC, price consciousABC, 
ownership orientedABC, open-mindedABC, having low-interestABC or having high environmental 
awaress (Schrader, 1999; Hirschl, et al., 2003; Williams & Paddock, 2003; Belk, 2010; Clausen, et 
al., 2010; Gullstrand Edbring, 201).  

Schrader (1999) states in his report that with age, the diffusion and duration of ownership 
generally increase and explains that private ownership has been more important for the older 
generation to show status, whereas for the younger generation, products have less potential to 
serve as status-enhancing goods. A study conducted by Armstrong, et al. (2014) about product-
service systems for clothing showed that younger people (age 24     ) are more posi ve towards 
ren ng and swapping clothes compared to older people (age 40     ) who are more positive 
towards services emphasizing product satisfaction (e.g. redesign, repair and consultancy). In 
Gullstrand Edbring’s (2015) report, the youngest age category (20     24 years) were more positive 
towards renting entire home furnishing temporarily compared to the oldest age group (30-35 
years). The reason why the oldest age group were not as interested in renting entire home 
furnishing as the younger age group may be because most of the younger respondents were 
students and had not settled down yet (Gullstrand Edbring, 2015). The importance of owning 
products varies also between cultures; people from one type of culture may be more prone to 
sharing products than people from another culture (Mont, 2004; Belk, 2010). 
 
In general, consumers still prefer owning their products due to factors such as: flexibility, 
custom, time convenience, access to product, emotional reasons, living standards, status 
symbols and personal identity perception (Hirschl, et al., 2003; Baumeister & Wangenheim, 
2014; Fischer, et al., 2015; Gullstrand Edbring 2015). The study by Gullstrand Edbring, et al. 
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(2015) shows that the strongest obstacle for renting and leasing products is the general desire 
to own which is supported by the study by Moeller and Wittkowski (2010) about German 
consumers’ acceptance towards renting. Moeller and Wittkowski (2010) emphasize that the 
demand on non-ownership services is negatively affected by the importance of owning a 
product and Hirschl, et al. (2003) explains that product-oriented services for life extension of 
products might be more suitable for ownership oriented consumers. However, consumers may 
also perceive flexibility of not owning a product (see section Flexibility and Temporality in this 
chapter). Experience affects perception of consumption modes. One needs to get used to non-
ownership consumption modes before fully accepting them (Rexfelt & Hiort af Ornäs, 2009; 
Baumeister, 2014). 

Other factors influencing the acceptance of use-oriented services are customer characteristics 
such as trend oriented and convenience oriented (Moeller & Wittkowski, 2010; Lidenhammar, 
2015). The study by Moeller and Wittkowski (2010) showed that the demand on renting 
products is positively influenced by trend orientation and convenience orientation, although the 
services will need to be designed differently depending on type of customer. Short-term renting 
is suggested to be suitable for trend oriented customers whereas reparation services during 
rental period and an ongoing relationship with the provider benefits those who are convenience 
oriented (ibid.).  
 
Other customer characteristics that are assumed to influence the acceptance of use-oriented 
services are customers who have high environmental awareness and those who are price 
conscious (for definition, see the coming section, Economy), although these correlations do not 
seem to be true in reality today (Moeller Wittkowski, 2010; Baumeister, 2014).  According to 
Hirschl, et al., (2003), customers who are open-minded could be targeted for renting and 
sharing services, as well as consumers with low-interest, although the latter group might be 
more difficult to addressed because they start changing their use behaviour only if alternatives 
are supplied on a very large scale. Offers should be flexible in order to satisfy the variations of 
customer characteristics and communication strategies should vary depending on consumer 
segments (Hirschl, et al., 2003; Rexfelt & Hiort af Ornäs, 2009; Lidenhammar, 2015).  
 
Higher level of education has a positive influence on innovative services that enhances 
environmental sustainability, such as use-oriented services. Schrader (1999) explains that 
people with high level of education usually have more experience of hypothetical thinking and 
alternating tasks, which facilitates a behavioural change. According to Schrader (1999), this 
effect should be true in particular for ecological innovations. This is confirmed by the study of 
Gullstrand Edbring (2015) showing that those with strong environmental concerns often are 
high educated people and that people with high education are more aware of the related 
environmental impacts of consumption compared to people with low educational level. 
However, as mentioned earlier, environmental awareness has a low impact on consumers’ 
acceptance of use-oriented services today (Moeller & Wittkowski, 2010).  
 
In the study by Clausen, et al. (2010) about second-hand shopping of clothes on eBay in 
Germany, more men than women buy and sell used products through eBay. However, a much 
larger share of women are motivated to buy second-hand in order to do something good for the 
environment compared to men (ibid.). 

Finally, people with low income may prefer renting or leasing products with high purchase value 
(Schrader, 1999). On the other hand, since ownership of products still reflects status, people 
with low income may prefer buying products to increase their status (ibid.). In case of second-
hand purchasing, consumers with low income choose to buy second-hand products to save 
money, whereas consumers from more affluent areas buy second-hand for reasons to do with 
fun, sociality, distinction and being seen to buy the right things (Williams & Paddock, 2003). 
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Environmental awareness 

Many studies show that environmental awareness usually do not influence, or has a low 
influence on, consumers’ acceptance of use-oriented services (Moeller & Wittkowski, 2010; 
Gullstrand Edbring, 2015; Lidenhammar, 2015). Although many consumers are environmentally 
concerned, it does not imply that they are willing to reduce their current standards of living 
(Lidenhammar, 2015). According to Baumeister (2014), eco-friendliness has a positive impact on 
the attitude towards consumption modes but is described more as a side-effect by participants 
in his study. One reason why environmental awareness usually has a low impact on consumers’ 
acceptance of use-oriented services (today) is that many consumers do not understand the 
environmental benefits of access-based consumption (Moeller & Wittkowski, 2010; Baumeister, 
2014; Gullstrand Edbring, 2015). Increasing knowledge among consumers about the 
environmental benefits of such services is favourable for the adoption of use-oriented services 
(Baumeister, 2014).  

In Gullstrand Edbring’s (2015) study, almost equal amount of respondents thought that there 
are environmental benefits of renting a product as people who did not think that there are 
environmental benefits of renting products. According to Baumeister (2014), people do not 
always think that there are environmental benefits of having access to a product rather than 
owning one and the awareness varies between product type. However, there is a relatively high 
awareness of the environmental benefits of sharing products (Gullstrand Edbring, 2015). 

Gullstrand Edbring (2015) identified that most consumers with high environmental awareness 
purchased second-hand products primarily for environmental reasons.  However, the study by 
Clausen, et al. (2010) showed that although most of the respondents in the survey were 
environmental concerned, only 27,3% of the respondents considered that selling used goods 
could contribute to protecting the environment. Some of the respondents in Gullstrand 
Edbring’s (2015) study, who did not purchase second-hand for environmental reasons, did not 
think abound the environmental benefits of purchasing second-hand because furniture lasts 
long, others saw environmental benefits merely as a bonus.  

Economy 

Price consciousness, the extent to which potential buyers view price as a sacrifice, should in 
theory have a positive impact on consumers’ preference of use-oriented services as the access 
to a product is normally much cheaper than buying a product of high purchase cost (Moeller & 
Wittkowski, 2010). However, Moeller and Wittkowski’s (2010) study showed that price 
consciousness has a low influence on customer acceptance of renting products. Their purposed 
explanation of this is that consumers might believe that renting is actually be more expensive, at 
least in the longer term, compared to purchase because the total price for the service depends 
on time and frequency of utilisation of the product (ibid.). The study by Baumeister (2014) 
shows that consumers perceive renting and sharing as more or less expensive than purchasing 
depending on product type. Schrader (1999) emphasize that communication towards the 
consumer is crucial in order for them to understand the real costs of ownership. According to 
the company Carplus, the main reason why people accept carsharing services is to save money 
(Catulli, 2011).  
 
Gullstrand Edbring’s (2015) study shows that some consumers find renting financially beneficial 
while others do not. On the other hand, the financial advantages of sharing were highlighted by 
most respondents in Gullstrand Edbring’s (2015) study. In her study, there was no noticeable 
doubt that sharing products would not be financially beneficial for the customer instead, one of 
the primary incentives for consumers to share products were related to the possible cost-
savings of sharing instead of owning (Gullstrand Edbring, et al., 2015).  
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Consumers are also strongly aware of the financial benefits of choosing second-hand products 
instead of new. Several previous studies show that many consumers buy second-hand products 
to save money (except people living in affluence households) (Clausen, et al., 2010; Williams & 
Paddock, 2003) and the study buy Gullstrand Edbring, et al. (2015) showed that the primary 
reason why respondents of her study buy second-hand furniture is to save money. 
 
More than half of the Swedish respondents in Lidenhammar’s (2015) study were uncertain 
whether leasing furniture would be cheaper than buying it and they were not certain whether 
they would afford having access to a product through leasing which they normally could not 
afford purchasing. On the other hand, more than half of the UK respondents in her study stated 
a general perception of being able to avoid costs related to repair and maintenance through a 
leasing offer. 
 
Cost-competiveness has the potential to be a strong driver for the acceptance of leasing 
(Lidenhammar, 2015). A high degree of predictability of costs is expected to positively affect the 
evaluation of use-oriented services as it reduces the financial uncertainties for consumers 
(Baumeister & Wangenheim, 2014; Lidenhammar, 2015). Schrader (1999) suggests that the 
provider can lower the cost for heavy users by stronger customer integration into the service 
provision. For consumers who are price conscious or have a bad economy, it is suggested to re-
loop furniture from, for example, a customer who is trend oriented to customers who need to 
rent a product for a low price (Lidenhammar, 2015).  
 
Flexibility and availability  
In his study, Schrader (1999) concluded that loss of flexibility is the most important concern in 
consumers’ evaluation of accepting sharing products instead of owning them. One disadvantage 
of non-ownership, which has proven to have a considerable influence on the acceptance of 
sharing, is that the consumer cannot be guaranteed the availability of the goods whenever they 
need them (Schrader, 1999; Lamberton & Rose, 2012). Gullstrand Edbring (2015) confirms this 
concern among consumers as her study shows that one barrier of sharing products is that 
consumers perceive that sharing implies low availability of the products. Schrader (1999) 
suggests that the provider extend the product fleet to guarantee availability, at least during the 
introduction of the new business model, in order to attract sceptical users. 
 
On the other hand, respondents in Gullstrand Edbring’s (2015) study were not concerned about 
the availability of furniture in regards of renting, a finding which is supported by Baumeister and 
Wangenheim (2014) who studied consumer acceptance of both renting and sharing concepts. 
 
Inflexibility of being tied to a product due to ownership can also be the case in a use-oriented 
service if the leasing period is very long (Baumeister, 2014). However, use-oriented services also 
imply flexibility by avoiding the need to store products that are seldom use, by avoiding 
responsibilities related to ownership (such as repair and maintenance) and the possibility to 
save time, have fixed costs and to change the product when the customer want as well as to be 
able to select a different product from a set of products before each use, which may be 
advantageous for the trend oriented consumer (Schrader, 1999; Baumeister 2014; Baumeister & 
Wangenheim, 2014; Gullstrand Edbirng, 2015a). The study by Gullstrand Edbring, et al. (2015) 
shows that the strongest motivation for renting and leasing is the perceived flexibility. 
 
In order to increase perceived flexibility among consumers, one suggestion is to give consumers 
the choice of leasing single pieces of furniture as well as full room settings (Lidenhammar, 
2015). One example, given by Plepys (2016), is that the customer could lease a kitchen cabinet 
frame and rent the kitchen cabinets. In this way, the customer can change colour or style of the 
kitchen cabinets whenever they want. This would also decrease the risk the customer would 
have taken when leasing a whole kitchen for a long period of time (ibid.). Furthermore, in 
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Lidehammar’s (2015) leasing and renting scenario, the customer has the possibility to exchange 
furniture throughout the lease period on the condition that the new leasing contract has the 
same cost structure as the previous one. This increases flexibility and decreases the possible risk 
the customer takes when signing a leasing contract. Respondents in Gullstrand Edbring (2015), 
Lidenhammar (2015) and Baumeister (2014) studies perceived a benefit of being able to change 
products more frequently through renting and leasing compared to when the products are 
purchased. However, as consumers sometimes get attached to objects, there can be a 
resistance of returning the product after the contract period (Lidenhammar, 2015). Therefore, 
Lidenhammar (2015) suggests that the customer should be able to purchase the product if they 
want to, at least in the beginning after implementing the new business model. 
 
In a study about consumer attitudes towards carsharing (Catulli, 2011), a major concern among 
customers appeared to be that they have low expectations on availability and accessibility of the 
cars the very time they need them. This concern was especially among customers with small 
children who need to drive their children around a lot. However, the respondents of the study 
were not familiar with the booking system.  
 
Temporality 
Most of the respondents in Gullstrand Edbring’s (2015) and Lidenhammar’s (2015) study found 
renting furniture or home products more favourable than leasing furniture. 78,1 % of the 
respondents in UK in Lidenhammar’s (2015) study wrote that they would rather have temporal 
access to furniture (i.e. renting) than long-term access (i.e. leasing), whereas only 52,1% of the 
Swedish respondents were more positive towards renting furniture compared to leasing. 
Respondents in the study by Gullstrand Edbring (2015) explained that a renting-contract could 
be an option if they were moving abroad temporary (e.g. half a year) and that temporary renting 
could be suitable for students because they often move around. Furthermore, Gullstrand 
Edbring’s (2015) study showed that consumers are very positive towards renting furniture 
during an event or party.  
 
Lidenhammar (2015) suggest that companies should use communication strategies targeting 
specifically people that are settling down for a limited time such as students, expats, and 
project-based workers in case of renting-offers of furniture and full-room settings. Furthermore, 
findings from the study by Moeller & Wittkowski (2010) show that temporal renting is 
appreciated by trend oriented consumers since it allows them to obtain new products on a 
regular basis. 
 
Hygiene, health and safety 

Respondents in Gullstrand Edbring’s (2015) study were concerned that rented second-hand 
products would be unhygienic and the concerns were strongest towards the product groups: 
toys and childbeds due to risk of infection. However, concerns about hygiene, health and pests 
were strongest towards purchasing second-hand furniture of foremost furniture with textile and 
padding (ibid.). On the other hand, respondents perceived that second-hand products contain 
less chemicals and hazardous materials compared to new products (ibid).  

Lidenhammar’s (2015) study showed that 73, 9% of the Swedish respondents were sceptical 
about leasing second-hand upholstered furniture and 47,8 % stated a negative attitude towards 
leasing of second-hand wood-based furniture. Several of them feared pest contamination such 
as bed bugs, allergic reaction (if the previous user had pets) and an unhygienic condition of the 
furniture (ibid.). Lidenhammar (2015) suggests that the service-provider should aim at 
implementing strategies for sanitation of furniture returned after a leasing contract in order to 
increase the possibility of re-leasing the same furniture. Another suggestion is to ensure that the 
consumers have the possibility to observe the second-hand product before leasing them (ibid.). 
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Gullstrand Edbring (2015) suggests quality control of the products that come back to IKEA in 
conjunction with a PSS. 

Regarding sharing, the study by Gullstrand Edbring, et al. (2015) showed that the strongest 
obstacle for sharing products is the concern of hygiene. The respondents explained that they are 
concerned about whether other people share the same standards of hygiene and that it feels 
disgusting to share products, especially kitchen utensils (Gullstrand Edbring, 2015). The concern 
about hygiene and pests of shared products is also expressed by the respondents in the study by 
Catulli (2011). Respondents emphasize the importance of good hygiene, cleanness and safety of 
shared cars (Catulli, 2011). Catulli (2011) suggests that car seats need to be assured not to have 
been in a car accident and that companies introduce reconditioning processes to assure health 
and safety.  

A new concept 

Studies show that consumers have difficulties understanding and visualising different use- and 
result-oriented services (Rexfelt & Hiort af Ornäs, 2009; Armstrong, et al., 2014; Gullstrand 
Edbring, 2015; Lidenhammar, 2015). One reason why consumers struggle to imagine what the 
service experience might be like could be because use- and result oriented PSS are not entirely 
implemented in the industry yet (Armstrong, et al., 2014). Respondents in the study by 
Gullstrand Edbring (2015) found the concept of renting a kitchen very difficult to imagine. They 
wondered how the service would work in practice and if the kitchen would be torn out after the 
renting period. Respondents in Lidenhammar’s (2015) study also found it difficult to visualize 
how leasing would work and what it would entail in practical terms. Participants in the study by 
Rexfelt and Hjort af Ornäs (2009) wanted references from e.g. neighbours and press in order to 
feel more comfortable accepting use-oriented services and functional result services because 
they found paying for utility too good to be true.  

In order to decrease the level of uncertainty, the costumer could try the concept for a limited 
time before signing a contract (Rogers, 1995). Consumers who have tried a use-oriented service 
earlier are more likely to try it again (Rexfelt & Hiort af Ornäs, 2009; Baumeister, 2014). 

Trust 
Trust to the provider can be one of the most powerful themes contributing to a negative 
perception of use-oriented services and consultancy services which can be explained by the lack 
of experienced industry product-service systems among consumers (Armstrong, et al., 2014). 
The study by Armstrong, et al. (2014) showed that barriers of trust towards PSS of clothing 
include issues such as continuation of the business, durability, size and quality issues, control 
over the end result and hygiene concerns. In order to create trust among consumers regarding 
hygiene concerns, Catulli (2011) suggests that the PSS is introduced by individuals with specialist 
qualifications, e.g. health advisors, which are trusted because of their specialist role.  

The brand of the company seems to contribute to the consumers’ level of trust towards the 
service as a kind of “quality guarantee” (Schrader, 1   ; Catulli, 2011). In the study by Catulli 
(2011) respondents resonate that if the product comes from a reputable brand, health, safety 
and everything else would be checked in order for the provider to not jeopardize its good 
reputation. Warranties can be used in order to ensure that products related to the service are 
durable and of high quality (Catulli, 2011; Lidenhammar, 2015).   

In case of sharing products between consumers/users, trust and good reputation of the people 
in the sharing community are two of the most important attributes for increasing a sharing 
economy (Botsman, 2012). In the study by Gullstrand Edbring (2015), respondents felt that they 
do not trust people they do not know and that they prefer not to lend furniture, household 
products or tools to people they are not familiar with. Other respondents felt that they were 
afraid of conflicts and preferred not to share products (Gullstrand Edbring, 2015). 
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Respondents of the study by Gullstrand Edbring (2015) suggest that there should be a contract 
between those in the sharing community so that people are not careless with the products and 
do not over utilize or break them. Respondents in the study by Baumeister (2014) explain that in 
sharing, the quality of the product tends to drop because responsibility gets diversified. 
Everyone needs to be concerned about the product (ibid.). Some of the respondents in the 
study by Gullstrand Edbring (2015) were positive to sharing as long as everyone takes 
responsibility.  

Concerns about penalties 
Several studies show that consumers are concerned about what would happen if the product in 
a use-oriented service is damaged or broken during the contract period (Catulli, 2011; 
Baumeister, 2014; Emma Gullstrand Edbring, 2015; Lidenhammar, 2015). In the case of 
carsharing and renting nursery equipment, the study by Catulli (2011) showed that there was an 
uncertainty among the respondents regarding whether any penalties would be in place if the 
product got damaged. The respondents suggested that insurances were needed to make sure 
those things are covered (ibid.). In the study by Lidenhammar (2015), 63.5 % of the respondents 
in the UK expressed concerns for the consequences related to furniture dysfunction, wear and 
tear during the leasing contract. Equally, in Baumeister’s (2014) study, the results of his 
interviews showed that consumers fear being punished for non-compliance.  

The concern about penalties results in that several consumers feel the need to handle the 
product more carefully (Baumeister, 2014; Baumeister & Wangenheim, 2014; Lidenhammar, 
2015) which is a contradiction to one other study in which consumers in Taiwan were less 
careful with rented office copy machines compared to with owned copy machines (Kuo, 2010). 

Convenience 
Consumers’ perceived time and effort costs related to a service, affect consumers’ overall 
convenience evaluation (Berry, et al., 2002). Similarly, the more time and effort needed before 
the customer can start using the use-oriented service, the higher the transaction costs and the 
less favorable the attitude towards the consumption mode (Baumeister, 2014).  

One of the main reasons for consumers to take part in a sharing community is, according to the 
study by Gullstrand Edbring (2015), for the perceived convenience. Still, there is a resistance 
towards sharing furniture and home products due to the perceived time needed for planning 
and waiting to use the shared product (Gullstrand Edbring, 2015). Furthermore, in the study by 
Lidenhammar (2015), only 14,7 % of the respondents in the UK, and 36,7 % of the respondents 
in Sweden, stated that leasing furniture seemed convenient for furnishing their home. In order 
to facilitate the furnishing and creation of peoples’ home, the majority of the respondents in 
Lidenhammar’s (2015) study were interested in meeting an interior designer prior to 
confirmation of contract.  

Baumeister (2014) explains that the higher the accessibility of the use-oriented service, for 
example the distance to pick-up/drop-off locations, speed of logistics, provision of up-front 
information, and the more burdens the provider takes care of, such as maintenance, repair and 
cleaning, the more convenient the PSS offer for the consumer. In the study by Lidenhammar 
(2015), logistics was a factor often brought up for discussion and the respondents suggested 
that the leasing offer could include delivery at contract start and pick-up and contract 
termination due to the bulkiness of furniture.  

Other 

Another advantage of sharing products is that consumers like to feel that they belong to a 
community (Baumeister & Wangenheim, 2014; Gullstrand Edbring, 2015). 

In case of second-hand purchasing, finding furniture that almost no one else has makes the 
consumer feel unique. Being unique was the second strongest motivation for purchasing 
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second-hand furniture in the study by Gullstrand Edbring (2015). Respondents in her study also 
purchase second-hand furniture in order to personalize them by repainting and refurbishing 
them. Respondents in the study by Guiot and Roux (2010, p. 358) had the same motivations for 
purchasing second-hand: “(…) finding things most people don’t have “, “(…) give them 
[products] new life and express my decorating skills” and “I look for things second-hand to fix up 
and remake in my own way”. 

Take-Back services 

This section is based on the studies by Lidenhammar (2015) and Armstrong, et al. (2014) 
because these are, to the author’s own knowledge, the only studies that examine customer 
acceptance of take-back services (product-related PSS). Lidenhammar (2015) examines 
customer acceptance of take-back services of furniture in Sweden and of take-back services of 
specifically kitchen furniture in the UK. Armstrong, et al. (2014) examines customer acceptance 
of take-back services of clothes in exchange for a coupon for new purchases. 

The findings of the studies by Lidenhammar (2015) and Armstrong, et al. (2014) can be 
categorized as followed: 

 General attitude towards the take-back  New concept 

 Costs and financial incentives  Environmental  benefits/ burdens 

 Convenience  

 

General attitude towards take-back 
Respondents in the study by Lidenhammar (2015) who lived in the UK had an overall positive 
attitude towards returning kitchen furniture to the provider (58,5%) and most of them were 
even enthusiastic about the idea. A slightly larger share of the respondents from Sweden were 
positive towards returning furniture to the provider (67,8%) compared to the respondents living 
in the UK. Respondents in the study by Armstrong, et al. (2014) were also very positive towards 
the idea of returning their goods (clothes items) to the provider. 
 
In the study by Lidenhammar (2015), the acceptance towards take-back services of furniture 
was compared to leasing furniture. Lidenhammar (2015) explains that since a take-back offer 
only adds an additional disposal option and do not affect consumption patterns as much as 
leasing does, consumers are more likely to accept take-back offers. 
 
Financial incentives 
To increase the rate of returned products, the provider can create a financial incentive for their 
customers to return their products. Armstrong, et al. (2014) and Lidenhammar (2015) suggest 
that if the product is estimated to still maintain a value, the service provider can offer buy-back 
of the product, meaning that the customer gets a coupon relative to the value of the product 
which the customer can use at the same service provider. Additionally, Lidenhammar (2015) 
suggests that the customer could have the possibility of contacting the provider online or by 
phone to get an estimated value of the product before returning it to the provider.  
 
Respondents in the studies by both Armstrong, et al. (2014) and Lidenhammar (2015) were 
positive towards receiving a coupon upon return of their products. In the study by Lidenhammar 
(2015), 82,9 % of the respondents from the UK were willing to return their kitchen furniture in 
exchange for a coupon, whereas 62,5% were positive to retuning their kitchen furniture without 
receiving a coupon. However, only 20% of the Swedish respondents stated that they were 
willing to return their furniture without receiving a coupon.  
 
Respondents in the study by Armstrong, et al. (2014) were suspicious about whether the efforts 
required to return their clothes to the provider would be worth the value of the coupon. In 
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addition, they thought that the coupon could be less attractive if the clothes at the service 
provider were very expensive (ibid.).  
 
In the study by Lidenhammar (2015), some respondents explained that they like to donate their 
used furniture to charity and would therefore prefer returning their furniture for free if the 
provider would give it to charity. 
 
Convenience 
Other factors affecting customer acceptance towards take-back services are the transaction 
costs as well as the perceived convenience of returning the furniture in terms of time and 
physical effort needed to return it (Lidenhammar, 2015). The convenience of returning the 
furniture also depends on the type and bulkiness of the product (ibid.). If the furniture is big and 
heavy, it is less likely that consumers without a car return it (ibid). Among the respondents living 
in the UK, 65% perceived take-back services as convenient (excluding any consideration to 
logistics) (ibid.). However, only 17, 1% of the Swedish respondents felt that take-back services 
were convenient (ibid.).  Several of the respondents in Lidenhammar’s (2015) study suggested 
that the retailer could offer a collection system, i.e. pick-up of the furniture, if the furniture was 
large. The Swedish respondents perceived a collection system as more important than getting a 
coupon for retuning the furniture by own means (ibid.). Several of the respondents in the UK felt 
that they would not require financial replacement of the furniture if it was picked up by the 
provider since they would avoid the hassle of returning the product or costs for disposing it 
(ibid.).  
  
New concept 
Respondents in both the study by Lidenhammar (2015) and Armstrong, et al. (2014) struggled to 
imagine what the service experience of a take-back service would be like and how the offer 
would practically work. 
 

Environmental benefits/burdens 

In the study by Lidenhammar (2015), 85,4 % of the respondents living in UK believed that take-
back services could be advantageous from an environmental perspective, whereas 52,8 % of the 
respondents living in Sweden had the same perception. Respondents in the study by Armstrong, 
et al. (2014) believed that take-back offers of clothes could be beneficial for the environment. 
However, the respondents were concerned about whether the financial incentives of returning 
clothes could lead to that people would replace their clothes more frequently and thus out 
weight the environmental benefits of returning clothes to the provider (ibid.). 

3.6.2 Frameworks for evaluating costumer acceptance and satisfaction of PSS 

Three frameworks for evaluating customer satisfaction are presented in this chapter: the 
Innovation diffusion by Rogers, the Kano model and the SERVQUAL model by Parasuraman. The 
Kano model was originally developed for evaluating customer satisfaction of products whereas 
the SERVQUAL model was developed for evaluating customers’ perceived quality of services. 
The Innovation framework was developed for evaluating customer acceptance (more 
specifically, adoption) of services and products. However, all three frameworks can be used as a 
basis for evaluating customer acceptance and/or satisfaction of product-service systems (Mont 
& Plepys, 2003).  

The Innovation Framework 

The innovation framework was developed by Everett Mitchell Rogers and presents five 
characteristics by which most innovations may be described (Rogers, 1995). It also shows how 
consumers’ perception of these characteristics predicts their rate of adoption (ibid.). The five 
attributes are often used in innovation studies as evaluation criteria to develop questionnaires 
for consumer surveys (Mont & Plepys, 2003). In the study by Rogers (1995, p. 35), innovation is 
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defined as: “an idea, practice, or object that is perceived as new by an individual or another unit 
of adoption”. Meijkamp (1998, p. 235) defines innovation as: “a commercial solution in terms of 
a market offer that provides a more efficient way of producing a certain functionality”. The 
latter definition can be applied to product-service systems because the aim of such services is to 
deliver a function and fulfill a goal in the most efficient way. Meijkamp (1998) relates innovation 
to eco-efficient servicesABC, which are very much like “sustainable” product-service systems. 
Mont and Plepys (2003) suggest that the Innovation framework can be used as a basis for 
developing specific tools for evaluating and measuring customer satisfaction of product-service 
systems.  
 

The five attributes of innovation are: 

1. Relative advantage 
2. Compatibility 
3. Complexity 
4. Trialability 
5. Observability 

 
Relative advantage is the degree to which an innovation is perceived as being better compared 
to the idea it replaces (Rogers, 1995). In the case of PSS, it could be the benefits of renting a 
product instead of purchasing it. However, the relative advantages depend on which motive the 
consumer has (Rexfelt & Hiort af Ornäs, 2009). At the same time, a new solution may also lead 
to drawbacks and the consumer needs to appraise whether the overall benefits outweigh the 
negative consequences (ibid.). The relative advantage of a PSS is probably the main, or one of 
the main drivers, for its rate of adoption (Rogers, 1995; Rexfelt & Hiort af Ornäs, 2009). 
However, the characteristics of the potential adopters affect which relative advantages of the 
innovation are most important (Rogers, 1995).  
 
Compatibility is the degree to which an innovation comprises with existing values and norms, 
attitudes, needs, behaviors and habits (Rogers, 1995; Schrader 1999). Ownership of a product 
may be described as a habit. The bigger the required change, the more uncertain the potential 
adopter becomes, which increases the resistance against the innovation and lowers the 
acceptance (Rogers, 1995; Schrader, 1999).  However, compatibility is less important in 
predicting rate of adoption compared to relative advantage (Rogers, 1995). One explanation 
may be that it can be difficult to measure perceived compatibility (ibid.) Consumers might for 
example not always be aware of their needs (ibid.).  
 
Complexity is the degree to which the consumer perceives an innovation to be relatively 
difficult to understand and use (Rogers, 1995). Consumers’ perceived complexity of an 
innovation is negatively related to the rate of adoption (ibid.). Consumers’ ability to assess an 
offer in advance is a particular problem in service marketing due to that services’ are (relative) 
intangible and heterogeneous and sometimes need to be experienced before the consumer can 
evaluate it (Schrader, 1999). This creates uncertainties and may increase the perception of 
complexity (ibid.). 
 
Trialability is the degree to which an innovation may be used on a limited basis before the 
customer signs the final contract or purchases it (Rogers, 1999). By offering trial-periods, 
consumers’ perceived uncertainty could potentially be countered (Rexfelt & Hiort af Ornäs, 
2009). However, trying a new concept is only relevant when the customer has a readiness to try 
(Schrader, 1999), which depends on consumer characteristics (Rogers, 1995). 
 
Observability is the degree to which the results of an innovation are visible to consumers 
(Rogers, 1995). Observability is positively related to its rate of adoption (ibid.). The study by 
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Rexfelt and Hiort af Ornäs (2009) showed that consumers found it important to have access to 
references from neighbors, friends and media when considering a use- or result-oriented 
service.  
 
Although these five attributes of innovation are believed to be central to acceptance and 
satisfaction of PSS, other factors are also believed to influence customer acceptance of PSS 
(Schrader, 1999; Mont & Plepys, 2003; Rexfelt & Hiort af Ornäs, 2009). For example, Schrader 
(1999) suggests that service characteristics, product characteristics as well as factors related to 
socio-demographics and socio-psychographics all have a significant influence on consumer 
acceptance of PSS. The factors presented by Rogers (1995) belong to the service characteristics 
category. Mont & Plepys (2003) suggest that the product and service type, as well as the existing 
infrastructure and network of the PSS need to be evaluated in order to estimate customer 
satisfaction of a particular PSS.   

The SERVQUAL model 

The SERVQUAL model is an instrument for measuring customer perceptions of service quality 
(Parasuraman, et al., 1991). The model is based on extensive research in generic determinants 
of customers’ perceived service quality (Parasuraman, et al., 1985; Parasuraman, et al., 1988; 
Zeitaml, et al., 1990; Parasuraman, et al., 1991; Parasuraman, et al., 1993; Parasuraman, et al., 
1994). 

Parasuraman, et al (1985) suggest that service quality perceptions results from a comparison 
between consumer expectations and actual service performance (Fig. 1). According to the study 
by Parasuraman, et al. (1985), expectations of the service are related to ten criteria and the 
relative importance of the criteria depend on word of mouth, personal needs and past 
experiences (Fig. 1).  

 

Description of the ten criteria (Parasuraman, et al., 1985): 

1. Access involves approachability and ease of contact. For example: the service is easy 
accessible by phone (or email), waiting time for receiving the service is not extensive and the 
service facility is conveniently located. 

2. Communication means communicating with customers in a language they can understand 
and listening to them when for example: explaining the service itself, explaining how much the 
service will cost and when assuring the customer that a problem will be handled. 
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3. Competence means that the provider possesses the required skills and knowledge to perform 
the service. 

4. Courtesy involves politeness, respect, consideration and friendliness of contact personnel. 

5. Credibility involves trustworthiness and honesty as well as wanting the best for the customer.  

6. Reliability involves that the provider performs the service right at all times and that the 
provider honours its promises. 

7. Responsiveness concerns the willingness and quickness of the provider to provide the service. 

8. Security is physical safety, financial security and confidentiality with the provider. 

9. Tangibles include the physical evidence of the service such as other customers in the facility 
and physical representations of the service. 

10. Understanding/knowing the customer is about making the effort to understand the 
customers’ needs by for example providing individualized attention and learning the customer’s 
specific requirements.   

Not all of the criteria can be known in advance of purchase and criteria 3 and 8 might never be 
possible for the customer to evaluate, even after consumption of the service (Parasuraman, et 
al., 1985). Therefore criteria 3 and 8 may fall into the criteria 5 (ibid.).  

There is a confusion regarding the relationship between perceived service quality and consumer 
satisfaction in the SERVQUAL model. Parasuraman, et al. (1994) are clear about that perceived 
service quality does not automatically lead to customer satisfaction and refer to the study by 
Parasuraman, et al. (1985) which showed that although respondents were satisfied with a 
specific service they did not feel the service firm was of high quality (Parasuraman, 1988). 
However, other researchers have interpreted perceived service quality in the SERVQUAL model 
as equivalent to customer satisfaction (Mont & Plepys, 2003) or that Parasuraman, et al. (1985) 
propose that higher levels of perceived service quality results in increased customer satisfaction 
(Cronin & Taylor, 1992). However, Parasuraman, et al. (1994) emphasize that the latter has 
never been the case. On the contrary, the study by Cronin and Taylor (1992) who developed the 
SERVQUAL model into the SERVPF model shows that perceived service quality in fact leads to 
consumer satisfaction and so does the study by Jahanshahi, et al. (2011). Thus, there is a 
confusion regarding the relationship of the concepts service quality and consumer satisfaction.  

Criticism of the SERVQUAL model has been that the model is too general (Mont & Plepys, 2003). 
Many studies in different service industries use the SERVQUAL model as a basis for developing 
surveys to evaluate customer satisfaction although they have adjusted the model for each 
service sector (ibid.). In order to apply the SERVQUAL model on product-service systems it needs 
to be customized for each case and it needs to better address the performance of products 
(ibid.). According to Mont and Plepys (2003), the model has been successfully used for 
developing questionnaires for evaluating acceptance of PSS after certain adjustments (ibid.). The 
author concludes that the SERVQUAL model can be used as a basis for evaluating both customer 
acceptance and satisfaction of PSS and that it might not be possible to use the model in its 
original form to evaluate customer satisfaction and acceptance of PSS. 

Kano model 

The Kano model was developed by Kano, et al. (1984) to classify and prioritize customer needs 
based on how they affect customers’ satisfaction. The Kano model captures the nonlinear 
relationship between product performance and customer satisfaction by distinguishing between 
five types of product quality attributes that influences customer satisfaction:  
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1. Attractive quality attributes: these attributes are usually unexpected by the customers and if 
they are present they can result in great satisfaction but their absent does not dissatisfy since 
the customers do not expect them (Kano, et al., 1984). 

2. One-dimensional quality attributes: these attributes are those expressed by customers when 
they are asked what they expect from a product (Mont & Plepys, 2003). They have a linear 
relationship between degree of fulfillment and customer satisfaction (Kano, et al., 1984). 

3. Must-be quality attributes: these are basic and expected attributes which customers take for 
granted (Kano, et al., 1984). Customers do not find must-be attributes worth mentioning and if 
the product fulfills the must-be attributes customer satisfaction is not influenced much (Mont & 
Plepys, 2003). However, if these attributes are absent or poorly satisfied they lead to extreme 
dissatisfaction (Kano, et al., 1984). 

4. Indifferent quality attributes: product or service attributes that do neither result in customer 
satisfaction nor dissatisfaction, regardless whether they are fulfilled or not. 

5. Reverse quality attributes: attributes that result in dissatisfaction when fulfilled and 
satisfaction when not fulfilled.  

The relationship between the degree of fulfillment of the attributes and customer satisfaction is 
illustrated in Figure 2: 

 

Figure 2: The Kano model (adapted from: Shahin, et al. (2012))   

Note that the slopes and starting points of the curves are not exact in Figure 2 (even the curves 
of the original and modified Kano models are perceived to not be exact (Shahin, et al., 2012)).  

The Kano model helps making priorities for which attributes a product should have (Sauerwein, 
et al., 1996). For example, it is necessary to make sure that must-be attributes are on a 
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satisfactory level before focusing on developing the one-dimensional and attractive attributes 
(Shahin, et al., 2012). Tontini, et al. (2013) have made an in depth analysis of how the 
interactions of service attributes affect customer satisfaction and the study shows that low 
performance of must-be attributes cannot be compensated by superior performance or 
presence of other attributes, the customer will remain dissatisfied. On the other hand, it might 
not be very useful to develop must-be attributes if they already are on a satisfactory level since 
it would not markedly improve customer satisfaction of the product (Fig. 2) (Sauerwein, et al., 
1996). Instead, it is better to improve one-dimensional attributes and attractive attributes to 
stay competitive on the market as they have a greater influence on customer satisfaction (Fig. 2) 
(ibid.). The model also helps designers to not focus on attributes that may lead to customer 
dissatisfaction or attributes that customers are indifferent to.  

The Kano model is largely built on qualitative information through customer surveys including 
questionnaires with a set of question pairs for each product attribute (Riviére, et al., 2006; Xu, 
et al., 2009). However, it is not mainly based on qualitative measures since the Kano model 
provides quantification with respect to the degree of customer satisfaction or dissatisfaction 
(Shahin, et al., 2012). Despite this, people have requested and used more quantitative methods 
and there has also been a request for a way to take into the account a more precise degree of 
the importance of the attributes, for example an attractive attribute can be more or less 
attractive although it is still attractive  (Berger, et al., 1993; Shahin, et al., 2012). Berger, et al. 
(1993) provides an overview of how to use the Kano model. Shahin, et al. (2012) presents three 
different types of existing Kano models and suggest a reference Kano model which they mean 
resolves the perceived weaknesses of the three other Kano models.  

The Kano model has been criticized for focusing exclusively on addressing the concerns of 
customers and therefore, it fails to account for the producer’s concerns in terms of the available 
capacity, such as financial means, to fulfill customer needs (Xu, et al., 2009). Another criticism is 
that the model reflects consumer decision and customer satisfaction of products as very 
extensive processes and that it is assumed that consumers think rational when making decisions 
during purchase (Mont & Plepys, 200 ). However, consumers often don’t have time for 
extensive information seeking when purchasing products and do not always think rational 
(Erasmus, et al., 2001).  

Although consumers’ decision processes when purchasing products are generally not very 
extensive, the decision-making process when buying services has demonstrated to usually be 
very extensive since consumers perceive greater risks when buying services compared to 
products (Mont & Plepys, 2003). Mont and Plepys (2003) further state that it is even more likely 
that a customer engages in an extensive decision-making process when signing a contract on a 
PSS because most consumers are used to buying and owning products and PSS is a new way of 
consuming. In this respect, the Kano model is useful for evaluating customer satisfaction of PSS. 
However, when using the Kano model for evaluating customer satisfaction of PSS, it is no longer 
enough to create surveys with questions only about the importance of different product 
attributes. The questionnaires must include attributes both for the service and the product 
(Mont & Plepys, 2003). Plepys (2016) emphasize that the importance of PSS attributes vary 
depending on for example the type of product involved in the PSS, the culture which the 
consumers belong to and type of market. 
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4. Results 
Most of the findings from the literature review and inputs from personal communication with 
researchers, companies and organizations, presented in chapter 3, have been used as basis for 
creating one Model for measuring and evaluating circularity of current and future product-
service systems at IKEA and another Model for measuring and evaluating customer satisfaction 
of these product-service systems (see chapter 2 for more detailed information about the 
methodology for creating the Models). In the coming sections of this chapter, the two Models 
will be presented and explained - starting with the Circularity Model.   

4.1 Circularity Model 
The concept circularity does, in this study, not refer solely to circular material and energy flows. 
It refers to all principles of a circular economy, i.e. preserving and enhancing natural capital, 
optimizing resource yields, designing out negative externalities, contribute to social 
sustainability, treating waste as food, using renewable energy sources, building resilience and 
designing out waste (chapter 3.1). The design of a product-service system can be influenced by 
all these principles and these principles are what the Circularity Model is based on.  

The Circularity Model has three “levels”: categories, main criteria and sub-criteria. The 
categories and main criteria have different weights and the sub-criteria have different points. 
The categories, main criteria, sub-criteria, weights and points as well as the method for 
calculating the Circularity Index are presented and explained in the following sub-chapters.  

The presentation and explanation of the Model has the following structure: Firstly, the 
categories and main criteria of the Model are presented and the choice of weight for them are 
explained and motivated. Secondly, the Model is illustrated in four figures showing the structure 
of the Model, the main criteria and their weights as well as the sub-criteria and their points. 
Thirdly, the sub-criteria of each main criteria are presented and explained and so are the choice 
of points given for each sub-criterion. Lastly, the method for calculating the Circularity Index is 
explained and illustrated. For a full view of the Circularity Model, see Appendix II. 

4.1.1 Categories and main criteria of the Model 

The Circularity Model is divided into two categories: A. Product at Customer (“category A”) and 
B. Product returned to IKEA (“category B”) (Fig.  ). These categories define two different phases 
in which the product of a product-service system will be during and after its use phase if IKEA 
keeps the ownership of the products, alternatively if purchased products are returned to IKEA.  

Within each category are three to four main criteria which should be fulfilled to the highest 
possible extent in order for the product-service systems to gain a high Circularity Index. Included 
in category A are three main criteria (Fig. 3):  

- AA. Provide product-service systems and fulfill specific sub-criteria in each PSS 
offer (“criterion AA”). 

- AB. Attain diversity in supply chain for support services and support social and 
local suppliers (“criterion AB”).  

- AC. Comply with Global IWAY standard3 and meet following sub-criteria in 
support services (“criterion AC”). 

Criterion AA is about the product-service systems that IKEA offers its customers, the 
characteristics of the services and additional support services. “Support services” refers to the 
services the customer gets during the contracting period of a PSS sub-category and these are 
mentioned in criterion AA as well as in the Model of Customer Satisfaction (chapter 4.2). 

                                                        
3
 The Global IWAY Standard contains minimum requirements for environmental, social and working conditions 
at IKEA’s suppliers providing products, materials and services to IKEA. 
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Examples of support services are: reparation services, upgrading, assembling of furniture, pick-
up services, advice about careful use of product, ect.  

Criterion AB is about what kind of suppliers provide the support services. Criterion AC includes 
Global IWAY Standard which contains minimum requirements for environmental, social and 
working conditions at IKEA’s suppliers providing products, materials and services to IKEA. The 
suppliers are obligated to fulfill the requirements of Global IWAY. Criterion AC also includes 
additional environmental requirements, which are not mentioned in Global IWAY. The suppliers 
and IKEA (if IKEA provides some of the support services) are encouraged to fulfill the additional 
environmental requirements when providing customers with support services (can also be 
efforts made at the facility of the suppliers or IKEA). 

Within each main criterion are sub-criteria. In case of main criterion AA, the sub-criteria are 
organized under seven different PSS sub-categories and the sub-criteria are specifically related 
to each PSS (meaning, they cannot be generalized to other PSS sub-categories) (Fig. 4). Criterion 
AA is complemented with general sub-criteria (additional support services) to be fulfilled in the 
PSS offer that is being measured (Fig. 4). The general sub-criteria are relevant for all or almost all 
PSS sub-categories. 

Included in category B are four main criteria (Fig. 3):  

- BA. Manage products/materials (techn. and bio. nutrients) (“criterion BA”),  
- BB. Manage by-products and waste streams related to activities mentioned in 

criterion BA (“criterion BB”). 
- BC. For activities mentioned in criterion BA and BB: attain diversity in supply 

chain and support social and local suppliers (“criterion BC”).  
- BD. Comply with Global IWAY standard and meet following sub-criteria during 

management of products returned to IKEA (“criterion BD”). 

Criterion BA is about how the product is managed when returned to IKEA after a contracting 
period or as a consequence of a take-back service. Criterion BB is about how by-products and 
waste streams generated during the activities mentioned criterion BA are managed. Criterion BC 
is about what suppliers IKEA uses for managing the products when returned to IKEA (activities 
mentioned in criterion BA). Criterion BD includes environmental and social requirements which 
the suppliers and IKEA (if IKEA manages the products when returned) should fulfill when 
managing the products according to criterion BA. 

The categories and main criteria are primarily weighted for their importance for circular 
material flows, secondly for their potential to reduce environmental and climate impacts and 
thirdly for their importance to increase social sustainability. Recall from the introduction of this 
report: The reason why our current economy (the linear economy) needs to become a circular 
economy is because economic growth has to be decoupled from resource consumption to avoid 
scarcity of natural resources and to minimize pressure on the planet’s ecosystems. Resource 
consumption is decoupled from economic growth by circulating material flows and our pressure 
on the planet’s ecosystems is minimized by (again) circulating material flows for as long as 
possible and minimizing direct environmental and climate impact. The literature about circular 
economy emphasizes circular material flows most and environmental and climate impact 
second most. On the contrary, social sustainability is merely mentioned in the literature about 
circular economy, although mentioned more frequently in the literature about Cradle to Cradle 
(i.e. Braungart & McDonough (2009) and C2CPII, et al. (2016)). However, social sustainability is 
necessary in the circular economy in order to make the economic system sustainable. 
Consequently, the author concludes that circular flows are of highest importance in the circular 
economy, followed by additional environmental and climate impact reductions which are 
followed by efforts to achieve social sustainability. Based on this reasoning, the categories and 
main criteria are therefore (as mentioned) primarily weighted for their importance for circular 
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material flows, secondly for their potential to reduce environmental and climate impacts and 
thirdly for their importance to increase social sustainability (Fig. 4, 5, 6 and 7).  

The weight of category A can be compared with the weight of category B. However, the weights 
of the main criteria in category A cannot be compared with the weights of the main criteria in 
category B and vice versa. Motivations for and explanations of the specific weights of the 
categories and main criteria are presented in the following sections: 

 Category A  
and category B: 

Category B has a higher weight than category A (60% vs. 40%) (Fig. 3) 
because criterion BA and BB determines the possibility and potential for 
circular flows, i.e. even if a high score is gained in category A and the 
products are returned to IKEA the products might be incinerated or down-
recycled and thus the possibility for “re-looping” the material several 
times is lost or extremely limited. Furthermore, category B involves much 
“heavier” processes than category A (i.e. refurbishment and 
remanufacturing of whole furniture with potentially large waste streams 
and by-products) and has therefore the potential of causing higher 
environmental and climate impact which also motivates a higher weight 
for its importance of managing these externalities (Fig. 4, 5, 6 and 7).  
 

 Criteria AA: Criterion AA has the highest weight (50%) in category A (Fig. 3) because it 
is about functional business models which is important for decreasing the 
need for resource consumption, to increase the possibility for products to 
return to the service provider and to motivate the provider to optimize the 
design of products so their use phases are extended and so they are re-
looped many times (recall from chapter 3.4 and 3.5) (Fig. 4). Criterion AA is 
also important in order to decrease direct environmental and climate 
impact.  
 

 Criterion AB: Criterion AB is about attaining diversity in supply chain and contributing to 
social sustainability (Fig. 5), although the literature about Cradle to Cradle 
(Braungart & McDonough, 2009) emphasize that partnering with local 
businesses could also have environmental advantages (chapter 3.1). 
However, the environmental impacts of different processes are already 
addressed in criterion AC (and partly in criterion AA). Therefore, since 
criterion AB mainly focuses on social sustainability and not on 
environmental impact reduction or circular material flows, it has the 
lowest weight (20%) of the main criteria in category A (Fig. 3)  
 

 Criterion AC: Criterion AC (30%) has a higher weight than criterion AB and a lower 
weight than criterion AA because criterion AC is about reducing direct 
environmental, climate and social impact of support services and not 
about circular material flows (Fig. 3 and 5).  
  

 Criterion BA 
and criterion 
BB: 

Criterion BA is probably the most important main criterion of the Model 
for maintaining circular flows and has therefore the highest weight (40%) 
in category B (Fig. 3). Category BB is also very important for maintaining 
circular flows as well as for managing negative externalities but since BA is 
about whole products, and BB "only" about waste streams and by-
products, much more material is handled in BA which increases the 
importance of a high score in BA (Fig. 6). Therefore, BA has a higher weight 
than BB which is weighted 30% (Fig. 3). 
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 Criterion BC: Similar motivation as for criterion AB but in category B, the environmental 
and climate impacts of different processes are addressed in criterion BD 
(and partly in criterion BB) (Fig. 7). Criterion BC has the lowest weight in 
category B, 10% (Fig. 3). 
 

 Criterion BD: Similarly to criterion AC, criterion BD has a lower weight than BA and BB 
but higher than BC because the sub-criterion addresses direct 
environmental, climate and social impact reduction and not circular 
material flows (weight BD: 20%) (Fig. 3 and 7). However, the processes of 
managing the products when returned to IKEA might have a higher direct 
environmental and climate impact compared to the activities of delivering 
support services in category A since the activities in criterion BA implies 
relatively “heavy” processes (i.e. refurbishment and remanufacturing of 
whole furniture with potentially large waste streams and by products). 
This potential difference in environmental and climate impact is taken into 
account since category B has a higher weight than category A. 
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4.1.2 Illustration of the Circularity Model 

In this section, the Circularity Model is illustrated in Figure 3, 4, 5, 6 and 7. The purpose of Figure 
3 is to show how the categories, main criteria and sub-criteria are organized and structured. In 
Figure 3 the categories and main criteria are zoomed-in and not all sub-criteria are included. It is 
also stated in Figure 3 what are categories, weights, main criteria and sub-criteria in the Model. 
Figure 4, 5, 6 and 7 illustrate the main criteria and all sub-criteria of the Model.  

Figure 3: The structure of the Circularity Model with zoomed-in categories, weights and main criteria. Not 
all sub-criteria are included.  
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 Figure 4: Circularity Model, category A, criterion AA.  
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Figure 5: Circularity Model, category A, criteria AB and AC. 

Figure 6: Circularity Model, category B, criteria BA and BB. 
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4.1.3 Sub-criteria of the Model 

In this section follows a presentation and explanation of the sub-criteria of the Circularity Model 
and the points that are given for them. The sub-criteria presented in the Model are those that 
IKEA should fulfill in order to maximize circularity of product-service systems.  

Category A, criterion AA 
Criterion AA has two parts. The first part includes sub-criteria that are specific for each type of 
product-service system and these sub-criteria are therefore organized beneath their respective 
type PSS sub-category, numerated 1     (leasing, renting and sharing, pooling, result-oriented, 
pay-per use, take back as well as advice and consultancy) and the PSS sub-categories are 
organized below their respective PSS main category (use-, result- and product-oriented PSS) (Fig. 
4). The PSS sub-category activity management/outsourcing, presented in chapter 3.3, has not 
been included in the Model due to its non-relevancy for the business model of IKEA. The second 
part of criterion AA includes sub-criteria that are more or less general and applicable to most of 
the PSS sub-categories (Fig. 4). The PSS sub-categories which the general sub-criteria are 
applicable to are referred to by their number in each sub-criterion, e.g. “PSS nr. 1    5” (Fig. 4). 
The sub-criteria in both parts are product-specific meaning that sub-criteria that are clearly not 
relevant for the product of a PSS being measured are removed from category AA and sub-
criteria that are relevant for the product may be added prior to calculation.  
 
The PSS main categories are prioritized based on their potential of becoming circular and having 
low environmental impact according to chapter 3.4.4 However, according to the literature, the 
priority order should be slightly different compared to how it is in the Model (Fig. 4), i.e. result-
oriented services should have highest priority, use-oriented services should have second priority 
and the product-oriented services should have third priority. The reason why the PSS offers in 
the Model do not have three levels of priority but only two is because the literature assumes 
that the provider acts and thinks in a certain way and that for example use-oriented services 

                                                        
4
 The PSS offers have a priority order showing what types of PSS offers IKEA should offer at first- and second-

hand.  

Figure 7: Circularity Model, category B, criterion BC and BD. 
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therefore would never have the same environmental (env.) performance as result-oriented 
services (chapter 3.4). As an example, it is assumed that the provider of use-oriented PSS in 
most cases is not responsible for product design and that the products are sometimes sold, 
whereas in the case of result-oriented services, it is assumed that the provider always stays as 
the owner of the products, feels an incentive to improve the product with life-cycle 
performance in mind and that the provider will always try to deliver the result in the most cost-
efficient way and thereby search for radical innovations (referring to PSS sub-category 
functional-result). However, these are only assumptions and reality could be completely 
different. For example, the products used in a result-oriented service could just as well be sold 
and the provider might not search for radical innovations whereas products distributed in use-
oriented services might not be sold and the provider might be responsible for the design of the 
product and thus, have the incentive to continuously improve the product with a life-cycle 
performance in mind. Based on this reasoning, the use-oriented and the result-oriented PSS 
offers both get first priority in the Model whereas product-oriented services have a second-
priority. The reason why product-oriented services have a second-priority is because the 
products are still purchased and the provider can never guarantee that the products will be 
handled carefully by the customer, that consumables will be used efficiently or that the product 
will be returned to the provider.  
 
The sub-criteria of criterion AA are mostly based on findings presented in chapter 3.4 
Environmental Performance of PSS offers and chapter 3.5 Optimizing environmental 
performance of PSS offers, i.e. they are both based on what factors could increase or decrease 
the environmental performance of PSS offers as well as the suggestions provided by Mont 
(2004) on how to optimize the environmental performance of PSS offers. The sub-criteria are 
also based on the author’s own ideas, Henriksson (2016) and findings presented in chapter 3.6.1 
Customer acceptance of PSS. 
 
Most findings about factors influencing environmental performance of PSS offers are specific to 
different PSS sub-categories (chapter 3.4) but the author estimates that most factors influencing 
environmental performance of PSSs can be generalized to most PSS offers. Therefore, the sub-
criteria of criterion AA are both specific and (mostly) general. Table 4 gives an overview of which 
chapters the sub-criteria are derived from and how the author has adapted the sub-criteria to 
model and why (the sub-criteria are expressed in a shorter version compared to in the Model 
(Fig. 4)). 
 
Table 4: Source, explanation and motivation of the sub-criteria in category A, criterion AA of the Circularity 
Model organized below corresponding PSS sub-category. 

Sub-criteria Source, explanation and motivation of sub-criteria 

PSS nr. 1: Functional result 

Use of products and energy are 
optimized to maximize cost-
efficiency. 

Mentioned specifically for this PSS sub-category in 
chapter 3.4 and in general terms in chapter 3.5. 

PSS nr. 2: Pay-per use 

Use of product is more intensive if 
env. impacts are mainly related to 
the manufacturing of the product. 
Use is less intensive if env. impacts 
are related to the use of product. 

Mentioned in case of renting, sharing and pooling in the 
literature (chapter 3.4). Generalized to pay-per use by 
the author. 

PSS nr. 3: Pooling 

Environmental impacts of the 
product are mainly related to when 
it is being used. 

Factor to consider when choosing product for the 
pooling-service. Specific for product-pooling (chapter 
3.4). 
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PSS nr. 4: Renting and sharing 

Same as for PSS nr. 2. Mentioned specifically in case of renting, sharing and 
pooling services (chapter 3.4) 

PSS nr. 5: Leasing 

Same as for PSS nr. 2. Mentioned in case of renting, sharing and pooling in the 
literature (chapter 3.4). Generalized to leasing offers by 
the author. 

PSS nr. 6: Product-related services 

IKEA provides take-back or buy-back 
agreement. 

Take-back is specifically mentioned for product-related 
services (chapter 3.4). Buy-back is an additional service 
(chapter, 3.6.1, p. 29). 

Inform customer about the env. 
disadvantages of replacing furniture 
often through purchase. 

A customer concern mentioned in chapter 3.6.1, p. 30 
about take-back of clothes. Adapted to furniture by the 
author. 

PSS nr. 7: Advice and consultancy 

IKEA enables use-optimization by 
suggesting different areas of use and 
by giving advice about careful use of 
the product as well as how to use 
consumables or energy in the most 
efficient way. 

Advice about use-efficiency is mentioned specifically for 
PSS nr. 7 in chapter 3.3 and 3.4. Suggestion about 
different areas of use was suggested by Henriksson 
(2016) from IKEA. Mont (2004) emphasizes the need for 
use-efficiency of the products and consumables in PSS in 
general (chapter 3.5). 

Enable the customer to prolong the 
use phase of the product by giving 
advice about careful use, teaching 
how to refurbish or freshen up the 
product and by giving advice about 
appropriate maintenance of product. 

Advice about careful use is based on studies by Kuo 
(2010), Tukker (2013) and Vezzoli, et al. (2015) who 
state that non-ownership could lead to careless 
behaviour, p. 16 and 28. Teaching how to refurbish or 
freshen up the product is a request that costumers of 
IKEA Family in Belgium have suggested (IKEA Group, 
2015b). Advice about appropriate maintenance of 
product is the author’s own idea for prolonging the use 
phase. 

Advice about how the product 
should be managed at end-of life 
based on the waste hierarchyABC. 

Product-oriented PSS can be both delivered during the 
use-phase and end-of-life phase (chapter 3.3). Advice on 
how customers can manage the product according to 
the waste hierarchy is the author’s own idea. 

PSS nr. 1   5, 1    : Several PSS sub-categories 

PSS nr. 1-5: IKEA stays as the owner 
of the product. 

Chapter 3.4 and 3.5. 

PSS nr 1-6: IKEA provides 
maintenance, reparation services, 
spare parts, upgrading, component 
substitution and/or control. 

Chapter 3.3: Repair, maintenance and control are 
explicitly mentioned in the literature about PSS nr. 
1,3,4,5 and 6. Upgrading and control are mentioned for 
PSS nr. 6 (chapter 3.3). Spare parts were suggested by 
Henriksson (2016) from IKEA. The author has 
generalized these services to PSS sub-categories nr 1   6. 
Component substitution could for example be offering 
new cover for a customer’s sofa. 

PSS nr. 1-5: Enable customer to 
prolong the use phase of product 
and minimize its env. impact by 
providing: information about use-
efficiency, suggestions on different 
areas of use, advice about 
appropriate maintenance, products 

Most of these criteria are already explained for PSS nr. 
7. The sub-criteria became general for PSS nr. 1   5 
because the author concluded that they are not only 
relevant for PSS nr. 7. Examples (during renting): IKEA 
can provide reparation services and/or give advice to 
customers on how to take care of the furniture in the 
best way. IKEA could also provide tools in order to 
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or tools for maintenance. The tools 
provided should be managed 
according to criterion BA. 

enable customers to do maintenance services by 
themselves (author’s own idea). The tools should be 
returned to IKEA after the contracting period to close 
the material loop (author’s suggestion). 

PSS nr: 1   5: Not all products offered 
in the PSS are new. 

Authors own suggestion. Since products and materials 
are looped in the circular economy, not all products 
provided to the customer can or should be new. 

PSS nr. 1   7: Any transportation is 
optimized 

Chapter 3.5. 

PSS nr. 1   7: The service contributes 
to social sustainability. 

Included in one of the nine principles of circular 
economy, derived from the literature about C2C 
(chapter 3.1). Example: furniture/household products 
distributed to refugee camps/schools in poor regions. 

PSS nr. 1   5: Minimize the likelihood 
of careless use by the customer. 

Based on studies by Kuo (2010), Tukker (2013) and 
Vezzoli, et al. (2015) who state that non-ownership 
could lead to careless behaviour, p. 16 and 28. It could 
for example be advice or an agreement in the contract. 

PSS nr. 1    : By-products or waste 
generated during the contracting 
period of the PSS (including support 
services) are managed according to 
criterion BB. 

Literature about CE and IE says that by-products from 
one value-chain should be used to produce virgin 
material inflow in another value chain (chapter, 3.1). 
The Cradle to Cradle certifiedTM product certification 
rewards companies who reuse, recycled or recover by-
products and waste streams (chapter, 3.2.2). 

   
The points given for each sub-criterion are based on the author’s own perception of importance 
for enabling circular material flows (highest priority), prolonging life of product, reducing 
environmental impact and contributing to social sustainability (second-priority) (Fig. 4). There 
are not three priorities within the sub-criteria as there are for the main criteria, because for 
example some criteria contributing product life extension have relatively low impact reductions, 
e.g. minimizing the likelihood of careless use, whereas contributing to social sustainability (one 
of the general sub-criteria) might have a big positive impact on societies. Giving a higher value 
on reducing the likelihood of careless use compared to contributing to social sustainability 
cannot be justified by the author.  

The reason why the general sub-criteria about IKEA enabling the customer to prolong the use 
phase of a product and minimize its environmental impact give lower points than the sub-
criteria of IKEA actually providing services to prolong the use phase of a product is because the 
likelihood is bigger that the product will be repaired and controlled if IKEA has the responsibility 
of doing it and the customer has paid for it compared to if IKEA only gives advice to the 
customer on how to do it (Fig. 4). 

As mentioned earlier, the PSS main categories result-oriented services and use-oriented services 
have a higher priority compared to product-oriented services. Therefore, if IKEA prioritizes these 
offers and the offers fulfill sub-criteria that together guarantee circular flows and sub-criteria 
that are particularly important in order to prolong the use phase of the product, the effort 
shows in the final value of the Circularity Index. This means that if the PSS main categories with 
a “*” fulfill the sub-categories with a “*”, ten points will be added to the total amount of points 
gained in criterion AA without exceeding maximum points which can be gained in criterion AA 
for the specific PSS (Fig. 4). 

Category A, criterion AB 
Criterion AB is about IKEA attaining diversity in the supply chain of service suppliers (suppliers 
delivering the support services mentioned in criterion AA and in the Model of Customer 
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Satisfaction (Fig 4 and 8   11)) and about increasing social sustainability by supporting local and 
social service suppliers. The service suppliers listed in the Model are entrepreneurs (defined as 
one person or a company) and organizations which IKEA partners with for delivering support 
services to IKEA’s customers (Fig. 5). 
 
Diversity in the supply chain is included in the principles of the circular economy and it is 
suggested by Braungart and McDonough (2009) that local entrepreneurs should be supported 
as much as possible in order to create meaningful local occupations, enhance control of 
different processes’ effects on the environment and society, avoid outsourcing to less regulated 
regions, avoid long distant transportation and to enhance the local economy (chapter 3.1). In 
order to further increase social sustainability in the supply chain, the author suggests that IKEA 
should prioritize partnering with social entrepreneurs and organizations (Fig. 5). IKEA already 
works together with social suppliers in Denmark, Sweden, the US, Thailand, India and Indonesia 
(IKEA Group, 2015a).  
 
The priority order of the sub-criteria was chosen in collaboration with IKEA who wants 
partnerships with social entrepreneurs and organizations to be prioritized before partnerships 
with local entrepreneurs and organizations (Fig. 5). To receive six points (maximum points) for 
partnering with local social entrepreneurs/organization, only one of the partners need to be 
local and social. The same reasoning applies to national social entrepreneurs for receiving 5 
points and so on. International entrepreneurs and organizations need to be located nationally in 
order to avoid extensive air pollution and emissions of greenhouse gases through 
transportation. If IKEA alone provides the support services, no points will be received from 
criterion AB. 
 
Category A, criterion AC 
In order to improve the environmental performance of a product-service system, Mont (2004) 
suggests that possible environmental impacts related to the support services need to be 
analyzed and reduced (chapter 3.5). Criterion AC includes firstly the requirement that local, 
national or international partners (service suppliers) of IKEA, performing the support services 
mentioned in criterion AA and in the Model of Customer Satisfaction, are obligated to comply 
with the Global IWAY Standard (Fig. 5). Since complying with Global IWAY is compulsory, no 
points are given for compliance.  

The sub-criteria of criterion AC are those mentioned in the literature about circular economy 
(chapter 3.1) and which are not taken into account in the Global IWAY. The sub-criterion 
“minimize land use” is meant to be fulfilled at the facility of the one proving the support service 
whereas the other sub-criteria are meant to be fulfilled in correlation to the support services 
(Fig. 5). The one providing the support service could be either IKEA or another company 
partnered with IKEA.    

Two points can be received for the fulfillment of each the sub-criteria that are often highlighted 
and emphasized in the literature about the circular economy and C2C (maximize use of 
renewable input, minimize use of toxic chemicals for technical nutrients and eliminate use of 
toxic chemicals for biological nutrients) and one point is received for the fulfillment of each sub-
criteria that are mentioned but not emphasized in the literature about circular economy 
(minimize land-use and air pollution) (Fig. 5).  

If no products or components are made of biological nutrients in the PSS, the sub-criterion 
about eliminating use of toxic chemicals for biological nutrients is removed prior to calculation. 
If there are no components or products made of technical nutrients in the PSS, the sub-criterion 
about minimizing use of chemicals for technical nutrients is removed prior to calculation. If 
products of the PSS are made of both biological and technical nutrients, no sub-criteria in 
category AC are removed.    
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Category B, criterion BA 
Criterion BA includes the processes which the product or its material goes through after the PSS 
contracting period (if IKEA remains as the owner of the product) or when it has been returned 
by the customer though a take-back or buy-back service (Fig. 6).  
 
The priority order of the sub-categories is based on literature about circular economy (chapter 
3.1) except for the sub-criteria of priority 1.1   1.6 and the sub-criteria  of priority 2 and 3 (Fig. 6). 
Sub-criteria of priority 1.1   1.6 are prioritized based on the likelihood that the product will 
continue circulating in the economic system and on the product’s guaranteed contribution to 
social sustainability. Sub-criteria of priority 2 and 3 have the same priority in the literature 
(chapter 3.1). However, since remanufacturing of a product is normally a more extensive 
process compared to refurbishment and more value of the original product may be lost during 
remanufacturing compared to refurbishment, refurbishment of a product has a higher priority 
compared to remanufacturing in the Model (Fig. 6).  
 
If most of the products in the PSS are (or are intended to be) reused, points are given depending 
on how the products are mostly (or are intended to be) reused (sub-criterion of priority 1.1   1.6, 
Fig. 6). If most products are (or are intended to be) refurbished before being reused, then 5 
points are received in criterion BA. If most products are (or are intended to be) remanufactured 
before reused, then 4 points are received in criterion BA, and so on. If the PSS that is being 
measured is in the design phase, the intention of how the products will be managed when 
returned to IKEA is measured. If the PSS already exists and is already offered to customers, then 
the way most of the products are managed when returned to IKEA is measured. After being 
refurbished, remanufactured or recycled, the product, component or material does not need to 
return to IKEA in particular, although it would be financially preferable for IKEA due to cost-
savings of material. If the product, component or material is not returned to IKEA, it should be 
reused through another company with at least the same ambitions as IKEA regarding moving 
towards a more circular business model.  
 
Choosing how many points can be received from each sub-criterion was difficult due to lack of 
previous scientific studies about how much better one of the sub-criteria is compared to 
another from a circular perspective. However, explanations of the chosen priority order of the 
sub-criteria and points which can be received for the sub-criteria are provided in Table 5: 
 
Table 5: Explanation and motivation about the choice of priority and points given to sub-criteria of category B, 
criterion BA. 

Sub-criterion Points Motivation 

Priority 1.1: Redistribute 
at an IKEA facility and 
IKEA offers PSSs to the 
new customer. 

8  Product is redistributed and not sold, i.e. it is reused 
through a PSS nr: 1   5 which are of higher priority than PSS 
nr: 6 and 7 (Fig. 4). As IKEA stays as the owner of the 
product and keeps track and control of it, there is a big 
chance that the product is returned to IKEA again after 
contract termination and further reused in a new PSS offer. 

Priority 1.2: Re-sell 
through charity and the 
charity org. makes sure 
that the product is 
managed according to 
the waste hierarchy. 

7 The product will contribute to social sustainability, be 
reused and managed according to the waste hierarchy 
which is good. However, IKEA has no longer control over 
the product and the product might be reused only once and 
later incinerated due to lack of appropriate infrastructure 
and technology. Or, the product will be used several times 
before being upcycled and contribute to social sustainability 
over and over again. Due to this uncertainty, this sub-
criterion has priority 1.2 and not 1.1. 
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Priority 1.3: Re-sell at an 
IKEA facility and IKEA 
offers product-oriented 
services to the new 
customer. 

6 Here, the product is sold and therefore, there are no 
guarantees that the product will be provided maintenance 
and returned to IKEA. However, if the product is returned, 
IKEA will probably have a financial interest of redistributing 
or re-selling it again and offer PSS to the third customer. 
This sub-criterion gets priority 1.3 because it refers to 
product-based consumption and not use- or result-based 
consumption and does not guarantee contribution to social 
sustainability like sub-criteria of priority 1.2 does. 

Priority 1.4: In case of 
product purchase, 
customer re-sells the 
product to another 
person and IKEA offers 
product-oriented 
services to the new 
customer. 

6 Same motivation as for sub-criterion of priority 1.3. 
However, this sub-criterion has a lower priority because the 
new owner of the product might not have an interest in 
creating a relationship with IKEA and be less tempted to 
accept the PSS offer. The points which can be received from 
sub-criteria of priority 1.3 and 1.4 are the same because the 
product is reused but there are no guarantees that the 
customer will accept the product-oriented services. 

Priority 1.5: Re-sell 
through charity. 

6 The product is reused and contributes to social 
sustainability. However, the product might end up on a 
landfill after it has been reused. Points which can be 
received are the same as for the two previous sub-criteria. 
The reason is that although no PSS is offered and the 
control of the product is lost, the product is still reused and 
contributes to social sustainability. 

Priority 1.6: In case of 
product purchase: 
customer sells the item 
to another person. 

5 The product is reused but nothing more. Therefore, this 
sub-criterion has the lowest priority and points among the 
sub-criteria about reuse. 

Priority 2: Refurbish 
product and (preferably) 
improve it with a life-
cycle performance in 
mind. 

5 Here, energy, additional materials and substances might be 
needed during the refurbishment process and waste and 
by-products are likely to be generated. Therefore, this 
criterion gets a priority order of 2. However, the points 
which can be received are equal to the sub-criterion of 
priority 1.6. The reason is that although energy and 
material input are needed and waste likely generated, IKEA 
still keeps track of the product and can redistribute it. 
However, the sub-criteria of priority 1.6 and 2 are difficult 
to compare.  
 
IKEA is not obligated to improve the life-cycle performance 
of the product. However this is one of the factors that are 
suggested for improving the env. performance of products 
in a pay-per-use service (chapter 3.4). The author has 
generalized this factor to all products related to all PSSs. 

Priority 3: 
Remanufacture the 
product and (preferably) 
improve it with life-cycle 
performance in mind. 

4 Here, more energy, additional materials and substances 
might be needed during the remanufacturing process 
compared to refurbishment and waste and by-products are 
likely to be generated to greater extent compared to during 
refurbishment. Furthermore, the embedded labour and 
energy may be lost to a great extent and the original quality 
and complexity may be lost as well (chapter 1.2 and 3.1). 
Therefore, remanufacturing has a lower priority compared 
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to refurbishment. 

Priority 4.1: Upcycle.  3 Recycling is assumed to be more energy intensive 
compared to refurbishment and remanufacturing in 
general. When a product/material is downcycled (most 
common form of recycling), the complexity, quality and 
embedded energy and labour of the product or material is 
lost (chapter 1.2 and 3.1). However, in case of upcycling, 
the complexity and quality of the material is improved, thus 
value is added and the possibility of reusing the material 
several times is increased (chapter 3.1). Therefore, 
upcycling has a higher priority compared to recycling (to the 
product’s original value) and downcycling. 

Priority 4.2: Recycle to 
original value. 

2 The complexity and quality of the material is preserved but 
not improved.  

Priority 4.3: Downcycle. 1 The complexity and quality of the material is lost and the 
possibility for the material to be reused several times in 
various applications is low due to the low material quality. 

Priority 5: [Biological 
nutrients] Return 
biomass to nature.  

1 If a biological material cannot be recycled, it is returned 
safely to nature through e.g. anaerobic digestion. The 
original complexity and quality of the material is lost, which 
is comparable to downcycling. Therefore, this sub-criterion 
also gives one point similarly to sub-criterion of priority 4.3.   

Priority 5: Energy 
recovery.  

0 Not desirable in the circular economy, therefore zero points 
is received for compliance to this sub-criterion. However, 
energy recovery of furniture is a common practice and 
acceptable in IKEA globally (Stoltz, 2016). Therefore, this 
sub-criterion is included in the Model.  

Category B, criterion BB 
Criterion BB is about managing by-products and waste-streams related to activities mentioned 
in criterion BA (Fig. 6). In a circular economy, by-products and waste streams from one value-
chain should be reused (only applicable to by-products) or recycled to produce virgin material 
inflow into another value chain. This is motivated by the literature about circular economy, 
Industrial Ecology as well as by Netherlandscircularhotspot (2016) (chapter, 3.1 and 3.2.3).  
 
Criterion BB is about how by-products and waste streams created during the activities 
mentioned in criterion BA are managed. Since by-products and waste are different things (see 
Glossary of terms for definitions), the sub-criteria in criterion BB are divided between how most 
of the by-products are managed (or intended to be managed) and how most of the waste is 
managed (or intended to be managed) (Fig. 6). The sub-criteria are prioritized. For by-products, 
the priority order of the sub-criteria is (Fig. 6): 
 
1: Reusing by-products (including reparations, refurbishment and remanufacture prior to reuse). 
2: Recycling. 
- 2.1: Upcycling. 
- 2.2: Recycling to original value. 
- 2.3: Downcycling. 
3: By-products of pure biological nutrients are returned to nature. 
4: Energy recovery of by-products. 
 
Points are received for the sub-criteria that correlate to the management, or intended 
management (if the PSS is in the design phase), of most by-products generated during the 
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activities mentioned in criteria BA. The literature (chapter 3.1 and 3.2.3) states that by-products 
should be reused and that is why reuse has the highest priority order for by-products 
(refurbishment and remanufacture is included in the sub-criteria of reuse for simplicity). By-
products do not necessarily need to be reused at IKEA. They can also be reused by another firm. 
Exchange of by-products between firms is included in the principles of circular economy 
(chapter 3.1).   
 
In the circular economy, recycling of products has a lower priority compared to reuse and 
recycling has a higher priority than energy recovery (EMF, 2015). That is why recycling by-
products and returning by-product of biomass to nature (returning biological materials to nature 
is comparable to downcycling because the original quality of the material is lost) have higher 
priority than energy recovery (Fig. 6). The priority order of upcycling, recycling and downcycling 
is based on the same reasoning as presented in Table 5.  
 
For waste, the priority order of the sub-criteria is (Fig. 6): 
 
1: Recycling. 
- 1.1: Upcycling. 
- 1.2: Recycling to original value. 
- 1.3: Downcycling. 
2: Waste of pure biological nutrients are returned to nature. 
3. Energy recovery of waste. 
 
Since waste cannot be reused without recovery practices, the first priority for managing waste is 
recycling (including upcycling, recycling to original value and downcycling). Returning waste of 
pure biological nutrients to nature has second priority and energy recovery of waste has third 
priority.  
 
Maximum points which can be received for the management of by-products are 5 and for 
waste, the maximum points are 3. The maximum points which can be received for criteria BB is 
8 if there are both by-products (5 points) and waste (3 points) and maximum 3 points if there is 
only waste (it is assumed that by-products can never be the only production residueABC) (Fig. 6). 
Two points can be received if hazardous materials or substances which cannot be neutralized or 
detoxified are stored. However, the maximum points (8 or 3) cannot be exceeded. The points 
received for the management of by-products are added to the points received for the managed 
of waste as well as to the points for the management of hazardous materials (if hazardous 
materials and substances need to be stored). Storing hazardous materials until appropriate 
technology is available for neutralizing or detoxifying them is suggested by Braungart & 
McDonough (2009) (chapter 3.1). 

Category B, criterion BC 
Same reasoning as for criterion AB. Except that criterion BC is about entrepreneurs and 
organizations performing the activities mentioned in criterion BA and not AA nor activities 
mentioned in the Model of Customer Satisfaction (Fig. 7). Criterion BC does not require that 
international partners are located nationally because most of the activities mentioned in 
criterion BA are perceived to be relatively extensive, especially remanufacturing and recycling 
processes. Therefore, these processes are likely to be out sourced by IKEA to international 
suppliers located internationally if suppliers with enough capacity are not available nationally 
(Stoltz, 2016). If IKEA alone manages the products when they are returned, no points will be 
received from criterion BC. 
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Category B, criterion BD 

Suppliers managing the products when returned to IKEA (criterion BA) must follow Global IWAY 
and are suggested to fulfill the sub-criteria of criterion BD during the activities mentioned in 
criterion BA (Fig. 7).  

Efforts to minimize land-use are made at the facility of the supplier performing the activities 
mentioned in criterion BA (can also be several suppliers). The other sub-criteria should be 
fulfilled during the activities. Compared to criterion AC, there is a sub-criterion in BD stating 
Efforts to minimize emissions of greenhouse gases (Fig. 7). The reason criterion BD has this sub-
criterion and not AC is because criterion AA already addresses efficiency of transportation and 
because AC already addresses efforts to maximise renewable energy input. Adding the sub-
criteria Efforts to minimize emissions of greenhouse gases to criterion AC would be redundant 
and would overlap the sub-criterion of transportation in AA. Although recommendations for 
minimizing emissions of greenhouse gases are not explicitly mentioned in the literature about 
circular economy (recommendations are instead to maximize renewable input (chapter 3.1)) 
this sub-criterion gives 2 points due to its importance for mitigating climate change. The global 
average temperature needs to be kept from not rising more than 1,5   C (compared to pre-
industrial time) to prevent risks of crossing critical tipping points in the Earth system, such as 
methane outburst from thawing permafrost (Rockström & Klum, 2012). Keeping the global 
temperature from not rising more than 1,5   C is a huge challenge. Therefore, efforts to mitigate 
climate change are required from all parts.  

If no products or components are made of biological nutrients in the PSS, the sub-criterion 
about eliminating use of toxic chemicals for biological nutrients is removed prior to calculation. 
If there are no components or products made of technical nutrients in the PSS, the sub-criterion 
about minimizing use of chemicals for technical nutrients is removed prior to calculation. If 
products of the PSS are made of both biological and technical nutrients, no sub-criteria in 
category BD are removed.    

4.1.4 Calculation of the Circularity Index 

The calculations are at first performed in each main criterion within each category (A and B) 
(Table 6 and 7). The score gained in each main criterion depends on the share of maximum 
points gained from the sub-criteria (Table 6 and 7). When the scores for each main criterion are 
calculated, the scores are weighted for each main criterion giving assessment values (Table 6 
and 7). The assessment values of the main criteria are later added up into total assessment 
values for each category and then calculated into final assessment values based on the weights 
of each category (Table 6,7 and 8). Finally, the final assessment values of category A and B are 
summed up giving a Circularity Index (Table 8). The highest value of the Circularity Index is 100, 
the higher the value, the higher is the circularity performance of the product-service system. 
The Index is always a positive number with no decimals. If the Circularity Index receives a 
decimal number, the number is round up to the nearest whole number.  

The maximum points which can be received in criterion AA depends on the type of product-
service system that is being measured and which sub-criteria in criterion AA that are perceived 
to be relevant for the particular product involved in the PSS. If all sub-criteria marked with a “*” 
are ful lled for a PSS type of number 1    5, 10 additional points are received before calculating 
the share of points gained in criterion AA. The share of points gained in each main category can 
never exceed 100%. 

Criterion BA always has the maximum point 8. The maximum points which can be received for 
criteria BB is 8 if there are by-products and waste generated during the activities mentioned in 
criterion BA and maximum 3 points if there is only waste generated (Fig. 6). The points received 
for the management of by-products are added to the points received for the management of 



53 
 

waste as well as to the points received for the management of hazardous materials (if hazardous 
materials and substances need to be stored). Two points can be received if hazardous materials 
or substances which cannot be neutralized or detoxified are stored. However, the maximum 
points (8 or 3) cannot be exceeded. 

The maximum points which can be received from criteria AC and BD depends on if there are 
biological nutrients and/or technical nutrients involved in the PSS or not. If no products or 
components are made of biological nutrients in the PSS, the sub-criterion about eliminating use 
of toxic chemicals for biological nutrients is removed prior to calculation. If there are no 
components or products made of technical nutrients in the PSS, the sub-criterion about 
minimizing use of chemicals for technical nutrients is removed prior to calculation. If products of 
the PSS are made of both biological and technical nutrients, no sub-criteria in category AC and 
BD are removed.     
 
The calculation process is shown in Table 6, 7 and 8 with an example: 
 

Table 6: Calculations of the total assessment value for category A 

Category A (Product at customer) 

Main criterion AA AB AC  

Maximum points for main 
criterion 

48 (Depends on PSS 
type and product) 

6 8 (Depends on if 
there are bio. and/or 
techn. nutrients) 

Points gained for sub-criteria  20 4 3 

Score: (points/maximum 
points   maximum score) 

20/48 100=41,67 4/6 100=66,67 3/8 100=37,5 

Assessment value:  
(score   weight) 

41,67 0,5=20,84 66,67 0,2=13,33 37,5 0,3=11,25 Total assessment 
value: 45,42 

 

Table 7: Calculations of the total assessment value for category B 

Category B (Product at IKEA) 

Main criterion BA BB BC BD  

Maximum points for main 
criterion 

8 8 (or 3 if there 
is only waste 
and no by-
products) 

6 10 (Depends on 
if there are bio. 
and/or techn. 
nutrients) 

Points gained for sub-criteria 5 4 4 6 

Score: (points/maximum 
points   maximum score) 

5/8 100=62,5 4/8 100=50 4/6 100=66,67 6/10 100=60 

Assessment value:  
(score   weight) 

62,5 0,4=25 50 0,3=15 66,67 0,1=6,67 60 0,2= 12 Total 
assessment 
value: 58,67 

 

Table 8: Calculations of the Circularity Index for the product-service system 

Total assessment value for category A Maximum score Weight for A Final assessment value A  

45,42 100 40% 45,42 0,4=18,17 

Total assessment value for category B Maximum score Weight for B Final assessment value B  

58,67 100 60% 58,67 0,6=35,20 

 Circularity Index: 
18,1 + 5,20≈5  (max: 100) 



54 
 

4.2 Model of Customer Satisfaction 
This section is divided into three chapters. The first chapter presents the content of the Model 
of Customer Satisfaction: the categories, main criteria, sub-criteria and how the Model is 
suggested to be used for evaluating and measuring customer satisfaction of PSS offers. The 
second chapter provides an illustration of the Model. The third chapter presents shortly criteria 
about communication and advertisement that have proven to be important for catalyzing 
customer acceptance of product-service systems. For a full view of the Model of Customer 
Satisfaction, see Appendix III. 

4.2.1 Categories, criteria and how to use the Model 

The Model of Customer Satisfaction is mainly based on findings from the literature study 
presented in chapter 3.6 Customer acceptance and satisfaction of PSS. The Model is divided into 
two parts. The first part is called A. General characteristics of PSS offers that affect customer 
acceptance and satisfaction (further on called “category A”) (Fig. 8) and the second part is called 
B. Specific characteristics of PSS offers that affect customer acceptance and satisfaction (further 
on called “category B”) (Fig. 8).   

Category A includes main criteria based on the Innovation framework by Rogers (1995). For a 
description of the main criteria (see chapter 3.6.2, p. 30, 31 and 32). The main categories are 
(Fig. 8, 9 and 10):  

- AA. Relative advantage (“criterion AA) 
- AB. Compatibility (“criterion AB”) 
- AC. Complexity (“criterion AC”) 
- AD Trialability (“criterion AD”). 
- AE. Observability (“criterion AE”).  

In each main criterion in category A are sub-criteria, mainly based on literature study about 
customer acceptance of PSS and second-hand sales (chapter 3.6.1) as well as on the SERVQUAL 
model presented in chapter 3.6.2 (Fig. 9 and 10). The author has generalized these sub-criteria 
and they are therefore applicable to most PSS offers. As there was almost no literature about 
customer acceptance of result-oriented PSS offers, the application of the Model on this PSS 
main category might therefore be limited. However, the author deems that most of the general 
sub-criteria are applicable to result-oriented services.    

Category B of the Model includes main criteria based on the Innovation framework as well and 
the main criteria in category B are (Fig. 8 and 11):  

- BA. Relative advantage (“criterion BA”). 
- BB. Compatibility (“criterion BB”). 
- BC. Complexity (“criterion BC”).  

In each main criterion of category B are sub-criteria organized below specific PSS sub-categories 
(Fig. 11). The sub-criteria in each main criteria of category B are based on findings from the 
literature study presented in chapter 3.6.1 and are specific to each PSS sub-category. In order to 
evaluate and measure customer satisfaction of a PSS, the author suggests that the Kano model 
is combined with the Model of Customer Satisfaction. This idea will be further explained and 
discussed later in this chapter.  

The reason why one part includes general sub-criteria and the other part includes specific sub-
criteria is because IKEA requested that the Model of Customer Satisfaction should be as general 
as possible (Stoltz, 2016). The specific sub-criteria in category B are those that cannot be 
generalised to all PSS sub-categories.  
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Most of the sub-criteria in the Model can be related to the studies by Gullstrand Edbring (2015) 
and Lidenhammar (2015) who studied customer acceptance of PSS and second-hand purchase 
of furniture and household products. Gullstrand Edbring (2015) made a survey of which the 
respondents were members of IKEA Family and Lidenhammar (2015) made two surveys, one 
targeting IKEA customers in Sweden and the other targeting consumers living in UK. Most of the 
sub-criteria that are related to the findings of Gullstrand Edbring’s (2015) and Lidenhammar’s 
(2015) studies are supported by several other studies on customer acceptance of PSS and 
second-hand purchase, although of other product types (chapter 3.6.1). The sub-criteria are also 
based on literature about carsharing due to IKEA’s interest of evaluating the possibilities of 
providing carpooling for their customers.   

 A few of the sub-criteria are obtained from other studies about other product types than 
furniture and household products and are not mentioned in the studies by Gullstrand Edbring 
(2015) and Lidenhammar (2015). These sub-criteria are included in the Model because the 
author found them likely to be applicable to PSS of furniture and household products. 
Furthermore, the Innovation framework and the SERVQUAL model are fully, respectively partly, 
included in the Model because they can be used for evaluating customer acceptance and 
satisfaction of PSS (chapter 3.6.2). 

As a conclusion, the Model is adapted to product-service systems and to IKEA - their products 
and customers. However, the extent to which the Model is applicable to IKEA’s all consumer 
segments, products and markets will be discussed in chapter 5.  

Although the sub-criteria are, in the literature, more explicitly mentioned as factors influencing 
customer acceptance of PSS rather than factors influencing customer satisfaction of PSS, the 
author deems that all sub-criteria in the Model are factors which also influence customer 
satisfaction. However, the sub-criteria cannot alone show how satisfied the customer will 
become by a certain PSS because it depends on the customer’s expectations and needs (chapter 
3.6.2). The reason why the sub-criteria are considered to be factors influencing not only 
customer acceptance, but also customer satisfaction, is that the sub-criteria are possible 
attributes of PSS offers which are both tempting (i.e., influence customer acceptance) and can 
fulfill customer expectations and needs (i.e., influence customer satisfaction). The author’s 
assumption is strengthen by Mont and Plepys (2003) who state that the Innovation framework, 
which the structure of the Model of Customer Satisfaction is based on, can be used for 
identifying attributes of PSS which are then used as a basis for developing tools for measuring 
customer satisfaction. This is almost exactly what has been done in this study, except that a 
Model was developed instead of a tool.   

Explanations of the sub-criteria and their sources are presented in Table 9: 

Table 9: Source and explanation of sub-criteria in the Model of Customer Satisfaction. 

Sub-criteria Source and explanation 

Category A: General characteristics of PSS offers that affect customer acceptance and satisfaction 

Criterion AA: Relative advantage 

Product is delivered at contract 
start. 

Originally about leasing offers (chapter 3.6.1, p. 28).  

Product is picked-up at contract 
termination. 

Originally about leasing offers (chapter 3.6.1, p. 28 and 30). 

PSS offer is cheaper than 
purchasing. 

Some customers understand the financial benefits of use-
oriented services and second-hand products and are thereby 
positive towards PSS and second-hand. Some consumers buy 
second-hand primary for financial reasons. (Chapter 3.6.1., p. 
24 and 25) 
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PSS offer enables frequent changes 
of product/components on regular 
basis. 

Consumers see the benefit of being able to change products 
more frequently through renting and leasing services 
compared to when products are purchased (chapter 3.6.1, p. 
25 and 26). 

Customer avoids responsibilities 
and burdens related to ownership 
of a product. 

Some consumers perceive flexibility of non-ownership as the 
strongest factor for accepting use-oriented services (chapter 
3.6.1, p. 25). 

Customer has access to an interior-
designer for consulting prior to 
signing contract on PSS. 

The majority of the respondents in the study by 
Lidenhammar (2015) were interested in meeting an interior 
designer prior to confirmation of contract (chapter 3.6.1, p. 
28) 

The PSS offer has less 
environmental impact compared to 
product purchase of the same 
product included in the PSS. 

Env. benefits of PSS offers are often perceived merely as a 
bonus or a positive side-effect. Some consumers with high 
env. awareness buy second-hand primary for env. reasons. 
Better awareness about the env. benefits of PSS is predicted 
to have a positive impact on attitudes towards PSS. (Chapter 
3.6.1, p. 24)  

IKEA offers student discount.  The author’s own suggestion to increase customer 
satisfaction among students.  

IKEA offers warranties and 
insurances. 

It is suggested that warranties are provided in order to 
increase trust of the provider. Consumers request warranties 
to ensure that the products in the PSS offers are of high 
quality. (Chapter 3.1.6, p. 27) 

Reused products of the PSS offers 
contain less chemicals and 
hazardous substances compared to 
corresponding new products. 

Some consumers see the benefit of purchasing second-hand 
products because they think that the products contain less 
chemicals and hazardous substances (chapter 3.1.6, p. 26). 

Transaction costs of PSS are less 
compared to traditional product 
systems. 

Consumers’ perceived time and effort costs related to a PSS 
affect consumers’ overall convenience evaluation of the 
service (chapter 3.1.6, p. 28 and 30). 

Criterion AB: Compatibility (about adapting PSS offers to customer characteristics) 

Customer can choose whether IKEA 
should be discrete towards the 
public about the PSS contact. 

Consumers of the older generation find ownership of 
products important to show status and poor people might 
prefer purchasing products to show status as well (Chapter 
3.6.1, p. 22 and 23). If IKEA can be discrete about the PSS 
contact, these consumer segments might become more 
satisfied with use- or result-oriented offers (author’s 
suggestion).   

IKEA offers PSSs including reused 
furniture or household products of 
limited edition  in order to satisfy 
consumers who purchase second-
hand to feel unique. 

Studies show that some consumers purchase second-hand 
products in order to feel unique. Being unique was the 
second strongest motivation for purchasing second-hand 
furniture in Gullstrand Edbring’s (2915) study. (Chapter 3.6.1, 
p. 28) 

IKEA guarantees that the product is 
hygienic, in good condition, does 
not contain pests nor will cause 
infections or allergic reactions 
when delivered to customer. 

A strong barrier against the acceptance of use-oriented 
services of second-hand products and purchase of second-
hand are the concerns of hygiene, health, cleanness and 
pests (chapter 3.6.1, p. 26 and 27). 

IKEA enables personalization of 
products in the PSS although they 
might be taken back by IKEA after 
use. 

Some consumers choose second-hand products in order to 
personalize them (chapter 3.6.1, p. 29). Offers should be 
flexible in order to satisfy different customer segments (p. 
23).  
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Every time a product is used, the 
price of the PSS is lowered so that 
people with low-income can afford 
the PSS. 

Suggestion by Lidenhammar (2015) (chapter 3.6.1, p. 25). 
Offers should be flexible in order to satisfy different 
customer segments (p. 23).   

Trend oriented customers are 
offered the possibility to frequently 
change and up-date 
products/components. 

Trend oriented consumers appeal to short term-renting 
because it allows them to change their products more 
frequently. Offers should be flexible in order to satisfy 
different customer segments. (Chapter 3.6.1, p. 23)   

Customers who are ownership 
oriented can choose to buy the 
product whenever during the 
contract period. 

Offers should be flexible in order to satisfy different 
customer segments (chapter 3.1.6. p. 23). It is suggested that 
the consumer should be able to purchase the product of the 
PSS if they want to, at least in the beginning of the new 
business model (p. 26).  

IKEA assembles the product if the 
customer expects it due to e.g. 
culture. 

Suggested by Plepys (2016) stating that people from some 
cultures take for granted that they don’t need to assemble 
their furniture by themselves. 

Communication and advertisement 
of PSS offers are adapted to 
different consumer segments. 

If communication and advertisement is adapted to customer 
segments, the customer might find satisfaction in not having 
to put time and effort on finding a PSS offer that suits him or 
her (author’s own suggestion). The sub-criterion is originally 
mentioned as a factor influencing customer acceptance 
(chapter 3.6.1). 

                                                               Criterion AC. Complexity 

Descriptions of the PSS offers are 
easily accessed by the customer. 

Consumers have difficulties understanding and visualizing 
different PSS offers (chapter 3.6.1, p. 27 and 30). 

Cost of the PSS can easily be 
predicted in advance. 

A high degree of predictability of costs is expected to 
positively affect the evaluation of use-oriented services 
(chapter 3.6.1 p. 25). 

Interaction between the customer 
and IKEA is of high quality. 

This sub-criterion includes seven sub-criteria (Fig. 10) and 
those are based on the ten criteria of the SERVQUAL model 
(chapter 3.6.2 p. 32 and 33). Not all ten criteria are in the 
Model of Customer Satisfaction. Those that are not directly 
related to the service or cannot be measured were left out.  

Information is given about what 
happens if the product is damaged 
or contract not followed. 

Studies show that consumers are concerned about if what 
happens if the product is damaged during the contract 
period. They are afraid they will get penalties from the 
provider. (Chapter 3.6.1, p. 28) 

Criterion AD: Trialability 

Customer can try the PSS or the 
product before signing contract. 

It is suggested that trial-periods before signing the contract 
can decrease consumers’ perceived uncertainty about PSS 
(chapter 3.6.2, p. 27). Satisfaction of the PSS may increase if 
the offer includes a trial period. 

Criterion AE: Observability 

Image campaigns, visual 
verifications and service ratings 
given by friends and media. 

Consumers want service ratings and visual verification to feel 
more comfortable accepting PSS offers (chapter 3.6.1. p. 27 
and chapter 3.6.2, p. 31) and the availability of these may 
affect customer satisfaction of the PSS offer.  

Category B: Specific characteristics of PSS offers that affect customer acceptance and satisfaction 

Criterion BA: Relative advantage 

Take-back: IKEA offers buy-back if 
the product still has value and can 
be reused. 

Chapter 3.6.1, p. 29. 
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Take-back: In case of buy-back, the 
customer knows before returning 
the product how much IKEA will 
pay for the prod. 

Chapter 3.6.1, p. 29. 

Sharing: the PSS offer contributes 
to a sense of community in the 
neighbourhood and increases 
social contact. 

Consumers like to feel that they belong to a community 
when they share products (chapter 3.6.1, p. 28). 

                                                        Criterion BB: Compatibility 

Take-back: customer can choose 
whether the product should be 
returned and further managed by 
IKEA or donated to charity by IKEA. 

Some consumers like to donate their used furniture to 
charity and would therefore return their product if the 
provider would give it to charity (chapter 3.6.1, p. 30). 

Pooling: Customers are ensured 
reliability, availability and 
accessibility of the product. 

Chapter 3.6.1, p. 26. Note! Factors influencing customer 
acceptance and satisfaction of sharing products are assumed 
to be the same for pooling products (e.g. carsharing and 
carpooling). 

Sharing: There is a high availability 
of the product. 

One barrier of sharing products is that consumers perceive 
that sharing implies low availability of the products (chapter 
3.6.1, p. 25). 

Leasing/renting: the time period 
for renting and leasing is flexible, 
i.e. the customer can rent/lease for 
a short or long period of time. 

Consumers prefer renting compared to leasing because the 
contracting period is more temporal/short-term (chapter 
3.6.1, p. 26). 

Criterion BC: Complexity 

Leasing/renting: customers get to 
lease/rent single pieces of furniture 
as well as full room settings. 

In order to increase flexibility, it is suggested that consumers 
can choose to lease/rent single pieces of furniture as well as 
full room settings (chapter 3.6.1, p. 25). 

Sharing/pooling: Conflicts among 
the users are minimized through 
contracts provided by IKEA (or 
through other solutions). 

Some consumers avoid sharing products because they are 
afraid of conflicts (chapter 3.6.1, p. 27). 

Sharing/pooling: Customers 
perceive that it is uncomplicated to 
book the product. 

Regarding car sharing, consumers are concerned about the 
accessibility of the car when they need it (chapter 3.6.1, p. 
26). Consumers feel a resistance towards planning and 
waiting before having access to a product (p. 28). 

 

The Model shows characteristics of a product-service system that can affect customer 
satisfaction and acceptance of a PSS. However, in the Model, the main criteria are not weighted 
and no points are given for each sub-criterion as in the Circularity Model. The reason is that in 
order to evaluate and measure customer satisfaction the Kano model needs to be used for 
different markets, cultures and product types because the level of satisfaction of the sub-criteria 
vary depending on these factors (Plepys, 2016), among other factors presented in chapter 3.6.1. 
By using the Kano model, the importance of each sub-criteria and consequently the importance 
of the main criteria can be determined by understanding what kind of expectations consumers 
have on each sub-criterion, i.e. whether the sub-criterion is a “must-be attribute”, an “attractive 
attribute”, a “reverse attribute” or a “one-dimensional attribute” or something in between 
(chapter 3.6.2). The extent to which the different kinds of expectation are met, influences 
customer satisfaction of the product-service system. The current sub-criteria can be used to give 
an indication on what factors may influence customer satisfaction and acceptance of PSS. 
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4.2.2 Illustration of the Model of Customer Satisfaction 

In this chapter, the Model of Customer Satisfaction is visualized in Figure 8, 9, 10 and 11. Figure 
8 shows how the categories and main criteria of the Model are organized. The categories and 
main criteria are zoomed-in in Figure 8. Figure 9 and 10 shows the main criteria and sub-criteria 
of category A and Figure 11 shows the main criteria and sub-criteria of category B. 

 

 

  

Figure 8: Structure of the Model of Customer Satisfaction with zoomed-in categories and main criteria. 
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Figure 10: Model of Customer Satisfaction; Category A; Criteria AC, AD and AE. 

Figure 9: Model of Customer Satisfaction, Category A, criteria AA and AB.   
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4.2.3 Communication and advertisement 

Based on the results from the literature study, presented in chapter 3.6, it can be concluded 
that customer acceptance of PSS depends much on how the PSS is communicated and 
advertised to the customer and what information is given by the provider. Seven criteria related 
to communication and advertisement of PSSs are therefore listed in Table 10 as criteria that 
IKEA is recommended to fulfill in order to increase the likelihood of consumers accepting PSS 
offers. Some of the criteria are also included in the Model of Customer Satisfaction because they 
may influence customer satisfaction as well. 

Table 10: Criteria and motivation of criteria that catalyze customer acceptance of PSS  

Criteria Motivation 

1. Financial advantages of PSS, 
compared to purchase of 
product, are communicated early 
to the customer 

Some customers understand the financial benefits of use-
oriented services and second-hand products and are 
thereby positive towards PSS and second-hand. However, 
many consumers think that PSS are more expensive than 
purchasing. These customers need to be informed about 
the financial advantages of PSS and second-hand furniture. 
(Chapter 3.6.1, p. 24 and 25) 

2. Obtained flexibility of not 
owning a product is 
communicated early to the 
customer 

Consumers who do not perceive use-oriented services as 
more flexible need to be better informed. Many consumers 
do not perceive that non-ownership leads to increased 
flexibility. (Chapter 3.6.1, p. 22 and 25) 

3. Environmental advantages of 
the PSS are communicated to the 
customer. 
 

Environmental awareness has low influence on the 
acceptance of PSS because most consumers to not 
understand the environmental advantages of use-oriented 
services. Regarding second-hand, some consumers choose 
second-hand products for env. reasons which might 
increase the acceptance of PSS including second-hand 
products. (Chapter 3.6.1, p. 23, 24 and 30) 
 

Figure 11: Model Customer Satisfaction; Category B; Criteria BA, BB and BC. 
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4. Communication and 
advertisement of PSS offers are 
adapted to different consumer 
segments 

Communication strategies should vary depending on 
consumer segments (chapter 3.6.1, p. 23). 
 
 

5. Descriptions of the PSS offers 
are easily accessed by the 
customer. 

Consumers have difficulties understanding and visualizing 
different PSS offers (chapter 3.6.1, p. 27 and 30). 

6. There is a lot of advertisement 
of the PSS, customer has access 
to visual verification of the 
furniture and service ratings are 
available to customers. 
 

Consumers want references and visual verification to feel 
more comfortable accepting PSS offers (chapter 3.6.1. p. 27 
and chapter 3.6.2, p. 31). 

7. Customer is informed that 
reused products of the PSS offers 
are clean and of good hygienic 
condition.  

There is a strong concern among consumers that second-
hand products in PSS offers are unhygienic, have pests, bed 
bugs, can cause allergic reaction ect. which is a strong 
barrier for acceptance of PSSs (chapter 3.6.1, p. 26).  
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5. Discussion and analysis 
In this study, two models were created for measuring and evaluating circularity and customer 
satisfaction of current and future product-service systems at IKEA. In this chapter, strengths, 
weaknesses, limitations and threats of the Circularity Model are analyzed and presented, 
whereas strengths, weaknesses and limitations of the Model of Customer Satisfaction are 
analyzed and presented (no threats were identified for the latter model). This chapter also 
presents a short reflection about the current theory of circular economy, how certain terms 
used in the literature about CE and PSS need to be developed and clarified as well as a possible 
error source to the presentation of the literature study in chapter 3.6.1. Thereafter, there is a 
presentation of whether the aim of this study is fulfilled (conclusion) followed by 
recommendations for IKEA on how to proceed with these models and, finally, recommendations 
for future studies.  

The Circularity Model 
Identified strengths, weaknesses, limitations and threats of the Circularity Model are presented 
in this section. 

Strengths  
The Circularity Model includes all principles of circular economy as well as additional ideas from 
the theory of Cradle to Cradle and Industrial Ecology. It covers the relevant ideas from existing 
models and methods for measuring circularity of products, companies, industrial parks or 
nations. However, most of the relevant content of the current models and methods were 
already covered in the literature about circular economy, Cradle to Cradle and Industrial 
Ecology. Furthermore, ways of measuring and evaluating circularity in the existing models and 
methods were not relevant to the Model created in this study or were not explained (which was 
the case with VBDO (2016), presented in chapter 3.2.4). 

The Circularity Model is the only model that has been created for measuring and evaluating 
circularity of product-service systems and shows the relationships between PSS, and CE, C2C 
and IE. The weightings of the categories and main criteria of the Model make sure that a high 
Circularity Index reflects efforts made for achieving circular material flows (which is the most 
emphasized aspect of circularity mentioned by the Ellen MacArthur Foundation as well as by 
other organizations, companies and networks working with circular economy) and not only 
efforts for minimizing direct environmental impacts or increasing social sustainability.        

The Model can help IKEA and other companies in their transition to a circular economy as it 
helps designers to understand what PSS attributes are necessary in order to increase circularity 
of product-service systems and what attributes should be prioritized to maximize circularity. 
Additionally, the Model is dynamic, i.e. sub-criteria, weights and points can be added, changed 
or removed without impacting the functionality of the Model. Furthermore, the method for 
calculating the Circularity Index is generic meaning that, even if sub-criteria, weights or points 
are changed in the Model, the Circularity Index is always calculated the same way.  

The Model can be used globally and for all product types, although some sub-criteria in criterion 
AA (Fig. 4) might not always be relevant and other sub-criteria may need to be added.  

Weaknesses and limitations 
It can be difficult for IKEA to get a high Circularity Index on PSS offers if located in countries 
where appropriate infrastructure and technology for recycling and remanufacturing is lacking 
and where most waste is landfilled or incinerated. Equally, it can be difficult for IKEA to get a 
high Circularity Index on PSS offers if located in countries in which there is a low market for 
secondary raw materials.  
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The Model does not allow for IKEA to focus on only a few aspects of circularity because a low 
Circularity Index will then be gained. One example is: implementing a sharing service without 
focusing on reusing the products or refurbishing them after the contracting period. Another 
example is: only focusing on decreasing direct environmental impact. However, this “weakness” 
or “limitation” can also be seen as a strength since the Model challenges IKEA to create PSS 
offers that are almost fully circular. 

Another weakness of the Circularity Model is that not all levels of circularity of a PSS can be 
measured. For example, a higher Circularity Index is not received although products in the PSS 
offer have been reused many times and are not only second-hand, but “third-, fourth- or fifth-
hand”. Another example is that equal amount of points are received no matter if 80% of the 
suppliers are local social entrepreneurs or only 10%. Furthermore, points received for criteria AC 
and BD (Fig. 5 and 7) do not reflect how much the environmental impact of the PSS is being 
reduced. The same is true for criteria BA and BB (Fig. 4 and 6), points can be received for the 
intention and not for the actual effort made by IKEA and the suppliers. As an example, if the 
intention is that most of the products should be refurbished after a leasing contract and later 
reused, equal amount of points are received if 70% of the products are refurbished and 30% are 
remanufactured as if 60% of the products are refurbished whereas 40% goes to incineration.  

The choice of weights for the main criteria and points for the sub-criteria are not fully based on 
previous research. The order of magnitude of the weights for each criterion is based on what 
the author deems as most, less and least emphasized in the literature about circular economy 
and Cradle to Cradle. However, the exact magnitude is relatively arbitrary. The order of 
magnitude of the points for each sub-criterion is based on almost the same reasoning as for the 
weights. However, since there is a lack of studies on how much better one sub-criterion may be 
from a circular perspective compare to another, the choice of exact points were difficult to 
motivate in another way than the author’s own reasoning and based on the current literature 
study. It had been interesting to know how the authors of VBDO (2015) selected the weights for 
their categories for measuring circular performance of companies (chapter 3.2.4). However, this 
was not possible since there was no explanation of the weights in the report and the authors did 
not reply on e-mails. 

It was most difficult to set points on the sub-criteria of criterion AA and BA (Fig. 4 and 6). For 
criterion AA it was for example difficult to decide the magnitude of the points set for the sub-
criteria of optimizing transportation, contributing to social sustainability and minimizing the 
likelihood of careless use by the customer. The reason is that the author had to compare climate 
impact reduction with increase of social sustainability and the possibility to increase the use 
phase of a product, which is difficult and perhaps not even possible. For main criterion BA, it 
was difficult to for example set points on different ways of reusing a product and it was very 
difficult to assess whether it is better, and how much better it is, that a product is simply resold 
(priority 1.6, criterion BA, Fig. 6) compared to refurbished and guaranteed to later be 
redistributed to a new customer through a PSS (priority 2, criterion BA, Fig. 6). It was also 
difficult to decide the magnitude of points for sub-criteria of priority 2 and 3 (criterion BA, Fig. 6) 
because no previous research has shown how much better refurbishment is compared to 
remanufacturing from a circular perspective and because it depends on how the product is 
refurbished/remanufactured, i.e. if there are by-products, much waste produced, much energy 
required, few or no chemicals used, ect. The Ellen MacArthur Foundation gives refurbishment 
and remanufacturing of a product equal priority order in their model of circular economy (EMF, 
2015). The author gave refurbishment a higher priority than remanufacturing but this priority 
order may have to be changed if refurbishment for a certain product type happen to be more 
extensive than remanufacturing it.  

It was also difficult to decide how much better remanufacturing is compared to upcycling (sub-
criteria of priority 3 and 4, main criterion BA, Fig. 6). In the current model, only one point differs 
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between having the product remanufactured instead of upcycled. Furthermore, the priority 
order of the different service suppliers could also be questioned (main criterion AB and BC, Fig. 
5 and 7), are social national suppliers more preferable compared to local suppliers? In this study, 
IKEA decided how the priority order should be for the different types of suppliers. 

Threats 
The preferences of IKEA’s customers regarding circular economy have not been considered 
during the design of the Model due to lack of data. Therefore, customers of IKEA might be 
indifferent to the fulfillment of some of the sub-criteria and this might result in that IKEA designs 
a PSS offer with attributes that might not be as appreciated by their customers as IKEA maybe 
hoped. However, if IKEA is going to become circular, IKEA should at first hand focus on what is 
required for them to become circular and at second hand ask their customers how they think 
IKEA should work with circularity.   
 

The Model of Customer Satisfaction  
Identified strengths, weaknesses and limitations of the Model of Customer Satisfaction are 
presented in this section. 

Strengths 
The Model is based on a thorough and extensive literature review about customer acceptance 
of PSS. Several of the studies in the literature review support each other which strengthens the 
validity of the Model and the validity of the generalization of the sub-criteria in the Model. As 
the Model does not indicate that all consumers think in a certain way, but presents factors that 
could positively influence customers’ acceptance and satisfaction of PSS, it can be generalised 
(to some extent) to different customer segments, particularly to customers living in westernized 
countries since the literature reviewed were reports and articles conducted in the US, Germany, 
Sweden, England, France and Netherlands. The Model can also be generalized to PSS offers with 
different types of products, mainly furniture and household products, but it cannot be 
generalized to PSS offers with any product type. 

By combining the Kano model with the Model of Customer Satisfaction, the Model can be used 
globally because it gives the opportunity to determine in what way and how much customer 
satisfaction of different customer segments is affected depending on PSS attributes and related 
product. Sub-criteria may need to be added for different studies since customer needs and 
expectations can vary a lot between different countries depending on culture, infrastructure, 
ect.   

By combining the Model of Customer Satisfaction with the Kano model, the Model also helps 
IKEA to know what sub-criteria (PSS attributes) of a particular PSS, with a certain product type, 
need to be prioritized in order to maximize customer satisfaction and what features that may 
lead to customer dissatisfaction or indifference.  

The Model is dynamic, meaning that it can be changed for different case studies with different 
customer segments and product types. This function is important in order for the Model to be 
applicable globally. 

Weaknesses and limitations 
The studies by Gullstand Edbring (2015) and Lidenhammar (2015) are the only ones that are 
about customer acceptance of PSS of specifically furniture and household products (at least to 
the author’s own knowledge). Therefore, the Model is mainly based on these studies. However, 
these two studies might not be perceived to be extensive enough to give a general perception of 
the acceptance of PSS among IKEA’s customers. Gullstrand Edbring (2015) included 1159 
respondents and Lidenhammar (2015) included 46 respondents in Sweden and 41 respondents 
in the UK. However, factors influencing customer acceptance of PSS that were identified in the 
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studies by Gullstrand Edbring (2015) and Lidenhammar (2015) have also been identified in other 
studies which strengthens their validity. 

Although the author has added factors influencing customer acceptance of PSS identified by 
several other studies than Gullstrand Edbring (2015) and Lidenhammar (2015), there are most 
likely more factors influencing customer acceptance and satisfaction of PSS of furniture and 
household products than those included in the Model. However, due to time constraints more 
factors could not be explored. Therefore, the author recommends IKEA to perform more 
customer questionnaires, especially in those countries which IKEA might offer PSSs.  

A limitation of the Model of Customer Satisfaction is that it is mostly based on literature about 
customer acceptance of use-oriented services and product-oriented services but very little on 
literature about customer acceptance of result-oriented services. The reason is that only little 
information about customer acceptance of result-oriented PSS was found during the literature 
review. However, the author considers that most of the general sub-criteria included in the 
Model are applicable to result-oriented services as well. Additionally, the literature which the 
Model is based on is mostly about customer acceptance of PSS and not customer satisfaction of 
PSS, due to lack of studies about the latter. However, the sub-criteria in the Model are chosen 
for their assessed applicability for being factors influencing both customer acceptance and 
satisfaction (for further explanation see chapter 4.2.1).   

The Kano model has not been reviewed extensively in this study due to time constraints and as 
there are several versions of the Kano model, there might be another Kano model that is more 
suitable for IKEA than the original one presented in this report. 

Finally, the Model of Customer Satisfaction could not be fully tested during the creation and 
development of it because the Kano model was never fully implemented and thus, no 
quantification or evaluation could be performed.  

Analysis of the current principles of circular economy 
The Circularity Model suggests how the theory of e.g. CE, C2C and IE can be considered during 
the design of a PSS and implemented in practice. This has challenged the author to analyse if 
what is suggested in the theory is optimal in practice with current technology and with 
technology that is soon available. For example, there can be a disadvantage of quickly returning 
biological nutrients to nature if large scale extraction of a specific natural resource generates 
severe disturbances of ecosystems. As an example, durability of wood furniture in the technical 
cycle should maybe be prioritized before eliminating chemicals (if durability is not maintained 
without chemicals) since it increases the possibility to keep wood circulating at high quality for a 
long time in the economy system and minimizes deforestation in ecologically sensitive areas. A 
suggestion is that material that is originally biological but circulates in the technical cycle and 
contain chemicals for durability can, with the right technology, be detoxified before finally 
returning to the biosphere and the chemicals can be reused.   
 
On the other hand, biological nutrients might not even need chemicals to last long if product 
designers use ideas from the theory of Biomimicry when designing products (see chapter 1.2 for 
further explanation). In that case, biological nutrients can circulate in inner loops5 in the 
technical cycle for a long time without chemicals and later be safely returned to the biosphere. 
In the theory of circular economy it is not mentioned that biological nutrients can circulate in 
the technical cycle. However, when discussing the issue with the Ellen MacArthur Foundation 

                                                        
5
 Inner loops refer to maintaining the product and reusing them, while more outer loops refers to 

refurbishment and remanufacture. The outermost loop is when the product is recycled and the material is 
reused. See EMF (2015) p. 6 for an illustration. If the product contains safe biomass, the biomass is returned to 
nature instead of recycled. 
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they confirm that in theory, biological nutrients could also circulate in the technical cycle but 
they must return to nature at some point (EMF, 2016b) (chapter 3.1).  
 
Finally, the literature about circular economy encourage that use intensity of products is 
increased if their largest environmental impact is during manufacturing. However, this 
recommendation might not be more beneficial from an environmental perspective compared to 
“normal” use intensity. For example, sharing products per se might not decrease the 
environmental impact of manufacturing since the purchase rate per person would be the same 
since the products are worn out faster due to intensive use. Therefore, the products need to be 
designed for durability, disassembly and be easy to repair in order to decrease the rate of 
product manufacture. Another solution is to impact consumers’ behaviour so that the use 
intensity of a shared product becomes less per person compared to if the product is owned and 
used by only one household. This was the result with carsharing mentioned in the study by 
Meijkamp (1998). 
 

Need for developing terminology 
There is a lack of terminology for products used more than once (products that may not only be 
second-hand). The author never came across expressions such as “third-hand products” or 
“fourth-hand products” during her literature review. When products have been used more than 
once, they were referred to as “reused products” but this does not specify how many times the 
product has been reused. Consequently, the author calls for agreed terms for products used 
more than once and suggests the expressions “third-hand products”, “fourth-hand products” 
and so forth. There is also a lack of agreed definition for sharing and pooling, especially in the 
case for carsharing and carpooling (as mentioned in chapter 3.3). Finally, there is a need for an 
agreed understanding of how perceived service quality and customer satisfaction correlate or 
do not correlate. However, there might be more recent studies than those presented in chapter 
3.6.2 that have solved this issue but none were found by the author.  

 
Error source 
A possible error source in chapter 3.6.1 Customer acceptance of PSS is that some of the content 
that is written in a generalized form might in fact be specific. The reasons is that, although most 
studies clarify in the end of each report that the results cannot be generalized, the reports are 
often written in a generalized form which makes it difficult for the reader to know if a certain 
result or statement can be generalized or not. Therefore, some of the content in chapter 3.6.1 
that is written in a generalized form might in fact be specific if the original study has not been 
clear with distinguishing specific factors influencing customer perception from general factors. 
Although this possible error source does not influence the usability or validity of the Model of 
Customer Satisfaction, the author has been careful with not generalizing her findings in the 
literature review if the authors of the original study have stated that the finding or statement is 
specific. However, if several studies about different types of PSS and products state the same 
thing, then the author of the current study has generalized the findings.  
 

Conclusion 
The Circularity Model can be used for measuring and evaluating circularity of IKEA’s current and 
future PSS globally, thus this part of the aim of this study is fulfilled. The Model of Customer 
Satisfaction combined with the Kano model can be used for evaluating and measuring customer 
satisfaction of IKEA’s PSS of furniture and household products and show how much and in what 
way different PSS attributes influence customer satisfaction. However, the Model will need to 
be adjusted for different markets and products in order to be used globally by adding sub-
criteria to the Model based on customer questionnaires. Unfortunately, the Kano model could 
not be fully explored but only shortly presented in this study due to time constraints. As a 
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conclusion, the aim of this study relating to the Model of Customer Satisfaction is fulfilled but 
for the result to be more complete, the Kano model needs to be better explored. 
 

Recommendations to IKEA 
This section presents the author’s recommendations to IKEA for development of the Models and 

how to further increase circularity and adoption of PSS offers: 

 Discuss the points suggested for each sub-criterion in the Circularity Model with 
different researchers and experts within the field of circular economy and product-
service systems in order to optimize the points and make them more valid. 

 Explore the Kano model and the different versions of it in order to identify the most 
suitable version for PSS designers of IKEA and to better incorporate it into the Circularity 
Model.  

 Make more customer questionnaires with customers of IKEA about PSS of furniture and 
household products so that the Model of Customer Satisfaction includes even more 
factors influencing customer satisfaction. 

 Test both models at IKEA. 

 Develop the Models into a digital tool and perhaps incorporate financial aspects of 
circular PSS as well.    

 Circularity of PSS does not only depend on how the service is designed, it depends a lot 
on how the product is designed too. Furthermore, as shortly presented in the literature 
study, customer acceptance of PSS depends a lot on the type of product involved in the 
PSS. So, in addition to using the Models, optimize the design of products for the PSS to 
increase circularity and choose “appropriate” products for the PSS. 

Recommendations for future studies 
This section presents the author’s recommendation for future studies: 

 There is a lack of studies about what factors influences customer satisfaction of PSS and 
the author recommends that research is done for assessing what factors influences 
customer satisfaction. 

 There is a lack of studies about customer acceptance and satisfaction of result-oriented 
services and since these services are likely to become more common PSS offers, such 
studies can be of help for ensuring acceptance and satisfaction of these PSS offers. 

 Sort out the terms that are lacking a globally agreed definition as well as chose suitable 
terms for reused products (see heading Need for developing terminology). 

 There might be a lack of agreement among researchers about how service quality and 
customer satisfaction are related. The author is not aware of a study that has sorted this 
confusion.  

 More studies about customer acceptance of PSS of furniture and household products 
are needed in order to get an even better understanding of how different PSS attributes, 
communication and advertisement strategies affect customer acceptance. Studies need 
to be conducted in different countries and among different customer segments. To the 
author’s own knowledge, there are only two studies about this: Gullstrand Edbring 
(2015) and Lidenhammar (2015). Additionally there are no studies about customer 
satisfaction of PSS of specifically furniture and household products (to the author’s 
knowledge). 
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Appendices 

Appendix I [Eighteen hypothetical PSS offers tested in the Models] 

PSS nr. 1: Rental service. Product: outdoor wood furniture 

Version 1.1 

- The customer can see a picture of the furniture in its current condition. 

- The furniture is either new or reused (not only new). 

- The customer can choose between two different new seat cushions to buy. 

- There are no service ratings available about the service from former clients. 

- IKEA offers warranties. 

- The customer understands how the service is formed and how it will work. 

- The furniture is picked up at contract termination by international social entrepreneurs.  

- The customer assembles the furniture by hirself. 

- IKEA gives advice on how to take care of the furniture to prolong its life. 

- Tools that are used by the customer for maintenance are also provided by IKEA. 

- IKEA is responsible for repairing the furniture if needed. This is performed by national 

entrepreneurs. 

- The customer is informed about what happens if the furniture is damaged during the 

rental period. 

- The customer cannot change the furniture during the rental period. 

- The outdoor furniture is sold to charity and regional entrepreneurs repair, refurbish and 

deliver the product to charity. 

 

Version 1.2 

- The customer can see a picture of the furniture in its current condition. 

- The customer can purchase the product during contract period. 

- The rented outdoor furniture is either new or reused. 

- IKEA uses a local social entrepreneur to deliver and take back the furniture. 

- The local social entrepreneurs help assembling the furniture if required by the customer. 

- The customer understands how the service is formed and how it will work.  

- The entrepreneur optimizes transportation by delivering other items to the other 

customers in area during the same drive. 

- There are service ratings available about the service. 

- IKEA offers warranties. 

- The entrepreneur uses biogas as fuel for vehicles. 

- IKEA can be discrete about the rental-contract towards the public if the customer wants. 

- The customer can choose to change the furniture during the rental-period if the other 

furniture has the same price-structure as the former one. 

-  IKEA is responsible for repair and maintenance of the furniture and these services are 

performed by local entrepreneurs.  

- The local entrepreneurs use products that contain toxic chemicals and they are not 

doing any effort to decrease the amount of chemicals used during support services. 

- IKEA provides additional products for maintenance to no additional cost. 

- Tools that are used by the customer for maintenance are also provided by IKEA. 



79 
 

- After the rental period, the furniture is refurbished and redistributed next year 

(redistributed through an IKEA facility and IKEA offers PSSs to the new customer). 

- Refurbishment performed by national entrepreneurs 

- The tools are also returned to IKEA 

- Toxic chemicals are used during refurbishment  

 

Version 1.3 

The same as Version 1.2 except for: 

- The products used for maintenance to keep the wood of the furniture fresh are made of 

biological nutrients. 

- Non-toxic chemicals are used during refurbishment. 

- Local entrepreneurs refurbish the furniture. 

 

Version 1.4 

- IKEA stays as the owner of the product. 

- Provides maintenance and repair. 

- Give advice about appropriate maintenance of the product. 

- Not all products are new, some are reused. 

- Any transportation performed is optimized. 

- The likelihood of careless use is minimized due to agreements in the contract. 

- Waste-streams from maintenance, reparation, packages are managed according to 

criterion BA. 

- Social entrepreneurs help out with the support-services. 

- They do efforts to minimize toxicity. 

- The furniture is reused (redistributed through an IKEA facility and IKEA offers PSSs to the 

new customer). 

- Local social entrepreneurs help out with easy reparation and maintenance before reuse. 

- Waste streams are recycled to original value. 

- Efforts are made to minimize toxicity in the reparation services and to minimize 

emissions of green house gases. 

PSS nr. 2: Sharing service. Product: Tools 

Version 2.1 

- IKEA offers a contract between the customer and IKEA with clear instructions regarding 

what happens if the tools are broken. 

- IKEA also offers a contract for the customers to use between those sharing the tools. 

The contract increases reliability, availability and the hygiene of the products. 

- The customer finds it complicated to book the tool. 

- The tools are new when delivered.  

- National entrepreneurs provide maintenance and repair of the tools on a regular basis 

to keep them fresh and in good condition. 

- Products used for maintenance might be toxic for the environment. 

- IKEA offers warranties of the tools. 

- After the rental period, the tools are returned to IKEA and recycled. 

- The recycling is performed by national entrepreneurs.  
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Version 2.2 

The same as version 2.1 except for: 

- The tools are not new when delivered. 

- The service is offered to people with low income who might not afford buying such tools 

(contribute to social sustainability).  

- The price is adjusted depending on how old the tools are. 

- The customer can try the tools at an IKEA facility before renting them. 

- Local entrepreneurs provide maintenance, repair and control of the tools on a regular 

basis. 

- IKEA provides instructions on how to use the tools to prolong life and quality of the 

tools. 

- It is easy for the customer to book the tools. 

- IKEA offers delivery and take-back of the tools. National entrepreneurs help out with 

that. 

- The tools are sold to IKEA customers after the contracting period as second-hand tools. 

 

PSS nr. 3: Advice and consultancy. Product: Armchair  

Version 3.1: 

- IKEA offers courses on how to change and sew new coating to a specific armchair. The 

people giving the course are local social entrepreneurs 

- The customer can choose between many different colours and patterns of the fabric. 

- The textile offered in the course is made of pure biological nutrients (efforts to minimize 

chemicals). 

- The old textile (the coating that was removed) is recycled to its original value 

 

Version 3.2  

- IKEA offers courses on how to change and sew new coating to a specific armchair. The 

people giving the course belong to a national company. 

- There are only a few colours and patterns to choose from. 

- The textile used in the course is made out of cotton and has been produced with high 

environmental impact. 

- The old textile is downcycled by local entrepreneurs.  

Version 3.3 

- IKEA offers courses on how to change and sew new coating to a specific armchair. The 

people giving the course are national entrepreneurs 

- There are only a few colours and patterns to choose from 

- The textile used has been recycled. 

- The old textile is upcycled by national entrepreneurs.  

 

PSS nr. 4: Product-related service. Product: Armchair 

Version 4.1 

- IKEA offers repair and maintenance services as well as spare parts.  



81 
 

- The customer needs to come to IKEA with the furniture to get it repaired or to get 

maintenance services or spare parts (transportation is not optimized). 

- The customer is not informed about the estimated cost of the services in advance. 

- Maintenance on the coating is performed with biological substances. 

- IKEA is not partnered with entrepreneurs for the repair and maintenance services. 

 

Version 4.2: 

- IKEA offers repair and maintenance service of the armchair. 

- Maintenance and repair is performed by a local entrepreneur. 

- The local entrepreneur does not use environmental friendly agents. 

-  It takes around 3 weeks until the entrepreneur arrives to the customer (low 

accessibility)- 

-  The customer is informed about the cost of the services in advance. 

- The entrepreneur gives advice to the customer on how to prolong the life of the 

armchair. 

PSS nr. 5: Product-related service (take-back). Product: Armchair  

Version 5.1: 

 

- IKEA offers buy-back of the armchair. 

- The customer can get an estimated value of the armchair in advance through the web. 

- IKEA uses national social entrepreneurs for collecting the armchair and the driver has 

several business matters in the area.  

- The materials of the armchair are recycled by national entrepreneurs 

 

Version 5.2: 

-  When the customer does not want to keep the armchair any longer, the customer can 

use IKEA’s car pooling and drive the armchair back to IKEA together with other 

customers living in the same area as he/she does. 

- IKEA buys-back the product when returned to the store. 

- The value of the arm chair is not given to the customer in advance. 

- IKEA re-sells the armchair. 

 

Version 5.3 

- The same as version 5.2 except for: 

- IKEA does not buy back the armchair, but takes-back the arm chair and gives it to a local 

charity who cannot guarantee that the armchair will not end up at landfill after second-

use. 

- The customer needs to take the armchair to an IKEA store by hirself (transportation is 

not optimized). 

PSS offer nr. 6: Leasing. Product: Kitchen 

Version 6.1: 

- IKEA provides an interior designer to the customer to give advice on how the kitchen 

should look like. 
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- There are pictures of the kitchen and the white goods. 

- The kitchen (cabinet frame and cabinets) is new.  

- The white goods are new. 

- IKEA provides a local entrepreneur for assembling the kitchen.  

- The customer can purchase the kitchen whenever during the contacting period. 

- The customer knows the costs of the leasing in advance. 

- IKEA is responsible for maintenance, repair and control of the kitchen (incl. white goods) 

and offers spare parts if needed.  

- Advice is given to the customer about how to prolong the life of white goods. 

- IKEA provides clear information about how the leasing offer works. 

- The customer gets clear information about what happens if the kitchen is damaged. 

- Insurances and warranties are provided to the customer. 

- The kitchen is delivered at contract start and picked-up at contract termination. 

- After contract period, the white goods are refurbished and later leased again.  

- The white goods are refurbished and leased again. 

- The cabinets are refurbished and leased again.  

- The cabinet frame is leased again. 

- International entrepreneurs are responsible for the refurbishment of the kitchen parts. 

- Toxic chemicals are used for the refurbishment 

Version 6.2 

- The cabinets are rented and can be changed to other colours or other styles after each 

rental period if the customer wants.  

- The cabinets are either new or reused. 

- The more times the cabinets, cabinet frame and white goods have been reused, the 

cheaper they are to rent/lease. 

- The customer cannot buy the kitchen. 

- The customer can see pictures of the cabinet frame, the different cabinets and white 

goods prior contracting. 

- Local social entrepreneurs assemble the kitchen if required by the customer. 

- IKEA takes responsibility for repair of the kitchen if needed. National entrepreneurs take 

care of that. 

- Reminders are given to the customer when different maintenance services are needed. 

- The entrepreneurs work actively with minimizing use of toxic chemicals. 

- IKEA makes sure that the contractors of version 6.2 perceive high responsiveness by 

IKEA’s employees and partners. 

- IKEA provides clear information about how the leasing works. 

- The customer gets clear information on what happens if the kitchen is damaged. 

- The kitchen is delivered at contract start and picked-up at contract termination. 

- After contract period, the white goods are sold through charity. 

- The cabinets are recycled. 

- The cabinet frame is refurbished and leased again. 

- Local social entrepreneurs do the refurbishment and recycling. 

- The use of toxic chemicals in the refurbishment and recycling are minimized. 
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PSS offer nr. 7: Functional result (healthy indoor climate) 

Version 5.1: 

- IKEA stays as the owner of the products used for delivering this service. 

- Local entrepreneur delivers the products at contract start and takes back the products at 

contract termination. 

- The products provided are new products. 

- Local entrepreneurs provide maintenance, repair, upgrading and control of the 

products. used in the service. 

- The use of products and energy use are constantly optimized by IKEA. 

- The customer understands very well how the service is designed.  

- The service is cheaper compared to if the customer would buy and install all products to 

reach the same result. 

- IKEA provides service ratings of the service. 

- IKEA provides images of a room that have gone through a similar installation or the 

customer can get an idea of the result by visiting on of IKEA’s exhibition rooms. 

- The transaction costs for the customer related to the PSS are less or equal compared to 

if the customer would install everything and be responsible for repair and end-of-life 

management. 

- The cost of the PSS is easily predicted in advance. 

- IKEA offers warranties. 

- After contract termination the products are re-distributed though another result-

oriented PSS. 

Version 5.2 

Same as 5.1, except for: 

- The customer can buy the products whenever during the contracting period. 

- The products are new or reused. 

- International entrepreneurs provide maintenance, repair and control of the products 

used in the service. 

- If the products are taken back by IKEA, they are recycled to their original value – this is 

performed by national entrepreneurs. 
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Appendix II [Circularity Model] 

 

  

Figure I: The Circularity Model 
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Appendix III [Model of Customer Satisfaction] 

 

      Figure II: Model of Customer Satisfaction 
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