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Abstract 
With clear trends in the way human activity impacts on the natural environment 
and a rapid increase in consumption, the need environmental considerations in 
product development is today more pressing than ever. From a business 
perspective, it is important to understand the effects and mechanisms of 
greening products. 

The purpose of this study, performed at the ÅF EcoDesign Center, is to add to 
the body of knowledge regarding environmentally conscious product 
development. The customer value of ecodesign is investigated through a case 
study of mobile telephones. The issue is studied from a product development 
and business aspect. In addition, the results of an antecedent project regarding 
the re design of a mobile phone applying ecodesign methodology are evaluated. 

The study employs a mixed-method approach combining qualitative and 
quantitative research. A cognitivistic approach to customer value is taken and 
value attributes examined through focus groups, Kano analysis and conjoint 
analysis. Quantitative data was collected using a web survey. 

The investigation concludes that for mobile phones and the studied population, 
ecodesign does facilitate customer value. However actions implemented at 
product attribute level must be supported by green brand positioning. 

From a company perspective, consumers express preference towards 
ecodesigned mobile phones but the majority are unwilling to pay a premium. A 
credible, clear message must be communicated. Company-wide actions 
encompassing the entire product range must be taken for the company to gain 
maximum benefit. There are also opportunities to take a leading position as a 
green producer. 
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Sammanfattning 
Det finns tydliga trender som visar människans inverkan på miljön men också 
en snabb tillväxt i konsumtion. Behovet av miljöanpassad produktutveckling är 
därför större än någonsin. Samtidigt, från ett affärsperspektiv är det viktigt att 
ha kunskap om hur miljöanpassningen av produkter kan påverka företaget. 

Syftet med denna studie, som utförts på ÅF EcoDesign Center, är att bidra till 
kunskapen kring EcoDesign (miljöanpassat produktutveckling). Det uppfattade 
kundvärde av EcoDesign undersöks genom en fallstudie av mobiltelefoner. 
Frågeställningarna belyses från ett produktutvecklings- och affärsperspektiv. 
Vidare, utvärderas ett koncept som är resultatet av ett föregående 
examensarbete kring en mobiltelefon utformad med EcoDesign. 

Studien tillämpar både kvalitativa och kvantitativa undersökningsmetoder. Ett  
kognativistisk angreppssätt till kundvärde tillämpas. Värdeattribut undersöks 
genom fokusgrupper, Kano-analys och conjoint-analys. Kvantitativ data 
samlades genom en webbenkät. 

Undersökningen visar att, för mobiltelefoner och den målgrupp som studerades, 
skapar EcoDesign förutsättningar för kundvärde. Miljöanpassade 
produktattribut måste även stödjas av grön varumärkespositionering. 

Från ett affärsperspektiv, visar kunder preferens för mobiltelefoner med 
EcoDesign men att få är beredda att betala extra. Tydlig och trovärdig 
information om miljöaktiviteter och –vinster krävs. Vidare bör miljöåtgärder 
tas genom hela företaget och över hela produktportföljen för att skapa störst 
fördelar. Det finns även möjlighet att ta en tätposition som en grön producent. 
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1. Introduction 
There is no escaping the constant flow of reports in general media and 
academia on the state of the environment and how human activity impacts on 
the natural environment, social welfare and ultimately life for humankind. One 
area that aims to address some of the issues is that of ecodesign – 
environmentally conscious product development. 

ÅF's System division, which focuses on product development, has established a 
new centre for environmentally conscious design called the EcoDesign Centre. 
This study, performed at the ÅF EcoDesign Center, focuses on a consumer 
product - the mobile phone. It aims to deepen knowledge surrounding the value 
of ecodesign to enhance the business case and expertise regarding 
environmentally conscious product development.  

The ÅF Group is a leader in technical consulting and has approximately 4,000 
employees. ÅF offers highly qualified services and solutions for industrial 
processes, infrastructure projects, the development of products and IT systems 
and third-party testing. The ÅF Group is based in Scandinavia but has business 
and clients all over the world. 

1.1. Background 
Since the 1970's, public awareness of environmental issues has risen 
dramatically. The concept of sustainability is now well established and debate 
regarding the environment, energy consumption and climate has recently 
blossomed in the wake of Al Gore's world tour and documentary film An 
Inconvenient Truth. An increasing number of products are now registered to 
voluntary eco-labelling schemes such as the Nordic Swan, EU Flower and Blue 
Angel and public demand for greener products is greater than ever. 

At the same time, consumerism is firmly rooted in society and there is an 
increasing flow of new products onto the market. Retail sales in Sweden have 
for example almost doubled during the period 1995-2007 (SCB, 2007a). 
Further, manufacturers are driven by financial returns rather than a moral 
imperative towards sustainable development. And while this does not defend 
environmentally questionable activities, a financial case for ecodesign is 
required if it is to win ground. 

As with many other aspects of a product, an estimated 70-80% of a product's 
environmental impact is determined during product development (e.g. Welford, 
1995; Bhat, 1996). It is during product development that there is most scope to 
influence a product’s environmental impact, making it essential to consider 
environmental aspects from the outset of product and service design.  

The foundation of ecodesign is to minimise the impact a product has on the 
environment throughout its entire lifecycle without significant tradeoffs 
regarding functionality and cost. Associate Professor Conrad Luttropp, KTH, 
and Doctor Jessica Lagerstedt Wadin, ÅF, have established a generic 
framework to assist engineers during the product development process to 
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produce greener products known as the Ten Golden Rules (Luttropp & 
Lagerstedt, 2006)1. 

1.2. Problem description 
A recent report commissioned by the Swedish Environmental Protection 
Agency shows that 77% of the Swedish population are willing to pay up to 5% 
more for a product or service if they know that it comes from a company that 
strives to reduce climate change (Naturvårdsverket, 2008a). Though this figure 
is slightly lower than the previous year, it is still a considerable proportion of 
consumers who state they are willing to pay more. Climate change is currently 
the environmental issue that gains most public interest but it is reasonable to 
assume that these figures would be similar for ecofriendly products and 
services in general that consider all environmental aspects, including climate. 

At the same time, though the self-stated interest in environmentally friendly 
products is high, other reports show that the number of consumers who actually 
do pay more for ecofriendly and ecolabelled alternatives is considerably lower 
(Laroche et al., 2001; SCB, 2007) and that a figure of approximately 10% is 
more realistic. 

Though many general studies of willingness-to-pay have been conducted, case 
studies of specific products are uncommon. And, where such studies have been 
performed, the object of study is often of a simple product or price runner, for 
example washing detergent (Rios et al., 2006), recycled paper products 
(Guagnano, 2001) or lightbulbs and nappies (Short & Harvey, 2008). 

Some of the questions that arise include: Do consumers want more eco-friendly 
products? What features and aspects are considered eco-friendly? Which 
features raise the customer perceived value and for which aspects is the 
consumer willing to pay more?  

In general, more in-depth knowledge is required regarding the customer 
perceived value of ecodesign to be able to build an advantageous business case 
and create attractive environmentally conscious products. 

1.3. Purpose of study 
This study aims to establish what value, as perceived by the end-customer, is 
attributed to the ecodesign of mobile telephones. Value is studied from an 
economic and product development viewpoint. Consumers' willingness to pay 
is considered as one aspect.  

This master’s thesis also aims to evaluate the results of an antecedent project 
regarding the re-design of a mobile phone applying ecodesign methodology. 
This project resulted in a concept mobile phone with a focus on recycling, 
communicative design and energy consumption in the use phase2. 

                                                 
 
1 See Appendix A. 
2 See Appendix A. 
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1.4. Primary issues 
The study has two related and interlinked strands: a study of general and 
specific attitudes towards ecodesign with regards mobile telephones and an 
evaluation of a concept phone produced following the Ten Golden Rules. 
Customer value is the central theme running through both strands. The focus of 
the study is on the general issue listed below, which are augmented by the case 
provided by the investigation of the concept phone. 

General issues 
• What value does the end-customer attribute ecodesign with regard to 

mobile telephones? 

To set the study in context and thus provide relevance to the findings regarding 
the primary issues further areas require investigation. These include: 

• What are the general perceptions regarding ecodesign? What does the 
customer perceive as “eco” and what is not?  

• Where is value created and where is value attributed regarding 
ecodesign? E.g. is value manifested directly in the product or indirectly 
in goodwill, brand strength, customer loyalty, etc. 

• What are the relative merits of the 10 Golden Rules3 as perceived by the 
consumer? 

• What value is attributed to ecodesign in relation to a product’s other 
functions? What tradeoffs are necessary, conceivable and acceptable? 

• Is the consumer willing to pay more for an ecofriendly product? Which 
consumers/consumer groups are willing to pay a premium for ecodesign? 

Product-specific investigation 
• How is the ecodesign mobile phone concept perceived by the consumer? 

A number of specific issues arise in connection with the evaluation of the 
concept phone. These include: 

• Does the explicit communication of environmental aspects add value to 
the product? 

• What design strategy should be adopted for mobile phones? Ex. should 
ecodesign be made explicit or implicit? 

1.5. Method 

This study employs a mixed method approach. A combination of descriptive 
and exploratory market research was conducted using both quantitative and 
qualitative methods. This approach allowed the research issues to be 
investigated from various angles. Figure 1 shows and overview of issues and 
methods. 

                                                 
 
3 See Appendix A. 
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Figure 1 Overview of the nature of issues regarding customer value that 

were investigated and the methods of investigation employed. 

An initial literature study was performed to gain insights into the different 
perspectives on customer value, customer investigation methodologies and 
methods for eliciting the customer’s valuing of tangibles and intangibles. 

Qualitative data was collected in a series of six focus groups. A total of 27 male 
and 17 female participated. All participants were in upper secondary education 
and aged 16-18 years. Each discussion lasted 70-90 minutes. The results were 
analysed using a means-end model of customer value. 

Quantitative data was collected using a web questionnaire published 
2008.11.05 and operative for four weeks. This data was the input to a Kano 
analysis and a conjoint analysis. Data for the Kano analysis was also collected 
using paper questionnaires distributed at the focus groups.  

Exploratory research generally precedes and provides a base for subsequent 
descriptive research. In this project, however, due to the time constraints 
imposed by the production of the mock-up and associated material, much of the 
descriptive research was conducted in parallel with the exploratory research.  

1.6. Scope and limitations 
This study touches on many fields: ecodesign, marketing, consumer behaviour, 
product development, human factors and industrial design. The main focus lies 
however on marketing and market analysis from a product development 
perspective. The other fields provide a context in which to place the results and 
enable the analysis and interpretation of data. 

This study will be limited to ecodesign and not stretch to the foundations of 
sustainability. Sustainability includes three dimensions: environmental 
protection, social responsibility and economic stability (World Commission on 
Environment and Development, 1987). Ecodesign primarily takes into regard 
the environmental aspects. 

The study focuses on the perceptions of the consumer regarding environmental 
aspects in general and the application of an ecodesign philosophy on a mobile 
phone in particular. The purpose of the study is to discover the 
customer-perceived value of ecodesign rather than a strict objective measure of 
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the environmental impact of at a product level or the benefit of an ecodesign 
measure. I.e. the study intends to show what the consumer perceives as 
eco-friendly and the value that is attributed to this. The possible gap between 
consumer perceptions and best practice is however of interest. 

The general target group for this study is mobile telephone users. One 
limitation is that consumers in the Stockholm area of Sweden are the primary 
sample group.  

Customer value in this context refers to the value as anticipated and 
experienced by the customer. Customer value is however sometimes used to 
mean the value created by the customer for the company (sometimes termed 
customer lifetime value). There is a clear link between the creation of customer 
value and organizational profitability. This important linkage is not the focus of 
this study. Rather it is assumes that improved customer value has the potential 
to increase organizational profitability. 

This study, with its product-centric approach, focuses on the value of ecodesign 
with regards to implementation in the short term. Current products and the 
potential for refinement and redesign are primarily considered rather than a 
rethink of solutions at a system level.  
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2. Object of study – mobile phones 
Mobile phones are the product group highlighted in this study. This product 
group was selected for three main reasons. Mobile phones are in respect to 
factors such as price, sales life, service life, consumer patterns, components, 
development, production, distribution and product retirement – and ultimately 
environmental impact – representative of a wide range of small consumer 
electronics. Examples of other products include media players, DVD-players, 
digital cameras, GPS navigators, portable games consoles and in some respects 
personal computers, Secondly, almost all consumers have experience of the 
product group, thus facilitating the practicalities of the investigation. Thirdly, 
mobile phones are not immediately associated with environmental issues by the 
consumer making the investigation of perceived value particularly interesting. 

In particular, the study uses the Sony Ericsson W890i as a reference phone. 
This phone is mid-price unit that attracts a wide target audience. Furthermore, 
when released, its environmental performance was considered among the best 
on the market. See Appendix B and Palin (2008) for more information.  

2.1. Characteristics of the product group 

Mobile phones are a consumer and business product that has seen a very rapid 
development and growth in sales. From their inception in the early 1990's they 
are now seen as indispensable by the vast majority of western consumers.  

The functionality and price of mobile phones vary widely. Most manufacturers 
have a range of products from low-end volume products to high-end flagship 
models. None the less, the primary function of all models, irrespective of price, 
is to enable voice and text communication between individuals. Beyond this 
there are a host of possible additional functions such as photography, video 
recording and playback, picture messaging, video calling, audio playback and 
recording, personal information management and internet browsing.  

The product group is both market and technology driven. On the market side 
brand, design and lifestyle attributes are emphasised. At the same time the 
wealth of possible features creates a differentiated product that is often 
marketed on the key points functionality and performance.  

Rapid developments on both technology and market sides are one attributing 
factor to mobile phones generally having a relatively short life. The service life 
of a mobile phone is estimated to approximately 3.5 years, but most phones are 
retired by users before the end of their functional life due to the consumer's 
desire to be up-to-date regards technology, design and styling. Only 18% of 
mobile phones are retired due to breakage (Johansson, 2004). For the average 
first user in Sweden, a mobile phone has a life of approximately 18 months 
(Bergelin, 2008). 

2.2. Environmental aspects of mobile phones 
This section aim is describe key environmental aspects and to highlight the 
complicated nature of the environmental aspects and impact of the product 
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group. An exhaustive, categorical description of the environmental aspects of 
mobile phones is not offered since that is beyond the scope of this paper. 

As with almost all products, the environmental aspects of mobile phones and 
resulting impact and possible effects paint a complicated picture. Models, 
components and production methods all vary. Furthermore, for one and the 
same model, distribution, usage and retirement can all differ widely between 
users. And although the environmental aspects may be the same, the resultant 
impact is greatly dependent on these latter aspects. 

This complicated situation is difficult to analyse. Compounded by the fact that 
it is difficult for consumers to conceive environmental impact and effects from 
aspects and their own actions, it is very difficult for consumer to feel confident 
of their own analyses. 

A life cycle assessment performed on a Sony Ericsson W890i by Bergelin 
(2008) shows that the phone releases a total of 20 kg carbon dioxide 
equivalents during its lifetime. Approximately 80% of this figure is the result of 
manufacturing, transportation and recycling while 20% is the result of use. 
Material extraction is shown to account for approximately 10% of the carbon 
dioxide equivalents but 70% of the product's total ecotoxicity. The system 
boundaries for this assessment included raw material extraction, component 
manufacturing, inbound and outbound transportation, use and end-of-life 
treatment. 

Palin (2008) analyses the W890i using the Ten Golden Rules4. The report finds 
significant environmental aspects and improvement potential in all ten 
categories. 

As well as considering the negative environmental aspects of mobile phones it 
is important to consider the functional benefits that the product entails. This is a 
fundamental principle of ecodesign (Lagerstedt, 2003). Besides the need to 
safeguard functionality when implementing environmental improvements, the 
functions may be of environmental benefit, both directly and indirectly. 
Examples of indirect benefits include mobile phones as enablers of remote 
communication thus reduce transport needs and multifunction attributes that 
make additional devices (e.g. MP3 players) redundant. 

Though a mobile phone only accounts for roughly 0.07% of the average 
person's carbon dioxide equivalents (Bergelin, 2008), high sales volumes and 
relatively short lifecycles mean that on a global scale even small improvements 
in environmental performance will produce significant benefits. 

While not a product commonly associated with environmental issues the 
product group is spotlighted by some environmental groups such as 
Greenpeace (2008a, 2008b; van Rossem et. al, 2006). 

                                                 
 
4 See Appendix A. 
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2.3. Mobile phone market 
The global market for mobile phones, shown in Figure 2, has grown rapidly 
and there are now approximately 2.500 million subscribers worldwide. Though 
the western market for mobile phones is relatively mature, this rapid growth is 
expected to continue with the increasing demand from developing markets such 
as India, Africa and China. 

  
Figure 2 Number of mobile phone subscribers worldwide for period 1992-

2006 (Source: Sharnhorst, 2006) 

Sony Ericsson alone sold 103.4 million mobile phones worldwide during 2007 
(Sony Ericsson, 2008a). A total of 3.3 million mobiles were sold in Sweden in 
2007 (MTB, 2008). 

The mobile phone market is an indirect market on which manufacturers sell to 
operators and retailers who in turn sell to the end-user. Further, mobile phones 
are often bundled by operators with a subscription or sold with a pay-as-you-go 
card but locked to that operator for a set time. This market structure 
complicates somewhat both analysis of purchase behaviour and phone design. 
Consumers can for example choose whether to buy their phone outright, with a 
subscription, or locked to an operator with a call card. For the phone 
manufacturer, regard must be taken to a combination of demands from the end 
user and reseller. 

2.4. Environmental legislation applicable to mobile  phones 
Mobile phones are subject to a range of environmental legislation within the 
European Union and overseas regarding aspects including the content of 
hazardous substances, recycling and energy consumption. The three directives 
in force in the European Union applicable to mobile phones are the Directive 
on Waste Electrical and Electronic Equipment (WEEE), the Directive on the 
Restriction of use of certain Hazardous Substances (RoHS), and the Battery 
Directive. In addition, the Regulation on Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) came into force 1 June 
2007 and will be phased-in over the coming decade. 

Future legislation includes the Energy-using Product Directive which for 
chargers comes into force in 2009. This sets requirements on energy efficiency 
during charging and no-load power consumption. 
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As well as European legislation, similar applicable environmental legislation 
exists in China, Korea, the USA and other states. To meet the various 
regulations, manufacturers can either produce models or model variants 
specific to each market or meet the most stringent of the collected requirements 
and sell the same phone on all markets. Many producers, among them Sony 
Ericsson and Nokia, adopt the latter approach. 

As always, environmental legislation sets a minimum standard that must be 
fulfilled. Ecodesign aims to exceed the requirements of environmental 
legislation. And while research by Tojo (2004) provides empirical evidence 
that legislation does offer tangible incentives for environmentally-conscious 
design in the case of electronic waste, reports from Greenpeace (2008b) 
highlight the hidden flows of electronic waste despite WEEE. For example, 
while 8.7 million tonnes of electronic waste is produced in the European Union 
each year, only 25% of this, or 2.1 million tonnes is collected and treated. Also 
a report from Avfalls Sverige - Swedish Waste Management (2008) shows that 
while few mobile phones are found in household rubbish, only one third of 
mobile phones are deposited for recycling. 

For a more in-depth description of European legislation and links refer to 
Appendix F. 
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3. Perspectives on ecodesign 
There follows an overview of ecodesign from a product development and 
business perspective. The section outlines levels and tools of ecodesign and 
sets them in a business context. Drivers and barriers to ecodesign are discussed.  

The environment has historically been treated as a free good separate from 
economics. This is a fundamental problem and one of the roots to 
environmental problems. There are many that advocate that a new economic 
paradigm is required that integrates economy and ecology5. Regardless of 
whether overarching economic systems adopt this outlook, it is a cornerstone of 
ecodesign and sustainable practices. 

3.1. Levels to ecodesign 
From a business strategy perspective, Welford (1995) categorises the possible 
approaches to greener business practices as presented in Table 1. 

Table 1 The spectrum of greening (Welford, 1995, p20) 

Fundamental 
change Strategy Ideology 

10 Economic and societal change 
9 The transcendent firm 

Creative 

8 Regionalism and cooperation 
7 Culture change 

Explorative 

6 Auditing for sustainability 
5 Product stewardship 

Ethical 

4 Integrated environmental management system 
3 Environmental auditing 

Proactive 

2 Technological fix 
1 Add-on pollution control 

Reactive 

Superficial 
change 

  

A similar model, shown in Figure 3, from a product design perspective is 
presented by Charter and Chick (1997). Though more than ten years since this 
article was first published, the ‘situation today’ is similar in the present day. 
Many companies still consider end-of-pipe and eco-efficiency measures to be 
sufficient. Few have implemented re-design and re-think initiatives. 

Evident from Figure 3 and as suggested in the introduction, change at all levels, 
from the product to strategy and organisation, is required to successfully and 
truly implement ecodesign. 

                                                 
 
5 How to operate an economy within the ecological constraints of the earth's natural resources is the 
central issue of the field of ecological economics. A critique of standard economic practice has 
however existed well before this field was even established. 
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Figure 3 The four-step model of incorporating environmental factors in 

product development proposed by Charter and Chick (1997). 

Eco-efficiency and eco-effectiveness 

Central in this context is the distinction between eco-efficiency and eco-
effectiveness. Eco-efficiency as a term was coined in 1991 by the World 
Business Council for Sustainable Development (WBCSD, 2000). In simplest 
terms, it means creating more goods and services with ever less use of 
resources, waste and pollution. 

As seen in Figure 3 above, and discussed in the following section from a 
business perspective, excessive focus on efficiency is unlikely to provide the 
optimum strategy towards environmental and commercial gain. Further, 
improved eco-efficiency does not automatically lead to reduced environmental 
impact since consumption can also increase. Such a critique of eco-efficiency is 
voiced by Hukkinen (2001), McDonough & Braungart (2002), and others. 

If eco-efficiency is about doing things right, eco-effectiveness, on the other 
hand, is about doing the right things – re-thinking and re-designing in the 
nomenclature of Charter and Chick (1997). Rather than improving the 
efficiency and reducing the impact of a system that is fundamentally bad for the 
environment, eco-effectiveness aims to find a better system. 

Parallels can be drawn between this distinction and the concepts of incremental 
and radical innovation. And while providing a pointer as to the business 
practices that need to be employed to attain the goal of eco-effectiveness, i.e. 
that rational investment alone is unlikely to suffice, many of the barriers to 
doing things different are the same. 

3.2. The green business case 
There is a widespread preconception that green initiatives are too costly to 
implement. Besides the negative environmental consequence, it is therefore 
important to consider the actual costs of green measures. 

Green costs can be divided into four categories:  
• Internal failure costs: E.g. testing, analysis, correction… 
• External failure costs: Failure once customer has received products 
• Appraisal costs: Inspection and testing, e.g. emissions 
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• Prevention: preventing the occurrence of product or process failures 

These cost categories are generally considered ‘waste costs’ that do not add 
value to the product. This is one aspect behind the common assumption that 
environmentally conscious design is automatically more expensive for the 
producer. It also leads to the conception that there is an optimum level of 
‘greeness’ as illustrated in Figure 4. 

  
Figure 4 Common but wrongly assumed relationship between the cost of 

prevention and cost of environmental impact (after Bhat, 1996) 

Bhat (1996) argues that this assumption is not true since several alternatives 
that can reduce environmental impact without increasing costs and stresses the 
importance of accurate accounting. This theme is reiterated by Hoffman (2000) 
who argues that the ‘win-loose strategy’ of environmental costs is flawed. 
Nonetheless, costs incurred during recycling, cleaning, degrading or contingent 
liability must not be ignored. 

Epstein (2008) emphasises the importance of factoring in the value of brand 
reputation. He claims that the reputation should be considered a cost resulting 
from social and environmental risk. Thus companies, beyond measuring risk, 
must take measures to reduce environmental risks to avoid the costs associated 
with a loss of reputation. 

Similar views are put forward by Williamson (2006) who points out that a 
distinction must be made between business performance and the business case. 
Business performance accentuates cost reductions and efficiency while the 
business case emphases benefits, thus enabling companies to consider wider 
stakeholders and society.  

Here, it is also interesting to consider a company’s costs relative to its 
competitors. Grolleau et al. (2007) study a range of products as diverse as 
electronics and cut flowers. The authors demonstrate that under certain 
conditions, by eco-labelling its products, a company can in fact increase costs 
for competitors and create market barriers on a domestic market. 

Ecodesign and the Ten Golden Rules seek to find eco-win strategies that 
benefit the environment without compromising function. By balancing 
functional income and environmental benefit the goal is to safeguard and 
improve business and environmental performance at a product level. 
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Impact Costs 

Total costs 

Prevention Costs 

Costs 

Optimal Environmental 
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Though there are many factors that reduce the assumed cost of green initiatives 
and highlight the possible business gains, it is nonetheless difficult to justify a 
company's environmental actions on purely business criteria (Naturvårdsverket, 
2002). 

3.3. Ecodesign tools and methods 
There are many tools and methods intended to assist companies at large to 
become more environmentally conscious and specifically to produce more 
environmentally suitable products. These vary in scope from all-encompassing 
environmental management systems such as ISO 14 000 and EMAS, lifecycle 
oriented tools, and resource and dematerialization focused tools, to product-
specific checklists and guides6. Most tools, such as lifecycle assessment (LCA), 
focus predominantly on reducing environmental impact. This approach is 
particularly suitable for the refinement or redesign of existing products. Few 
however consider the functional benefit of the product or service. And while 
support tools are seen as a key factor for successful environmentally conscious 
product development, historically there has been a lack of tools that are 
effective, user-friendly (Ritzén, 2000). 

The Ten Golden Rules7 were developed by Luttropp and Lagerstedt (2006) as a 
teaching aid and generic guide aimed to help design engineers in their day-to-
day work. They provide an assimilation of antecedent studies and cover the 
most common issues that must be addressed in ecodesign.  

The fundamental idea behind the Ten Golden Rules is to provide a useful guide 
for the developer to trigger the right, general questions and to challenge them to 
seek answers by applying them with ‘specifications’ to their particular product 
design challenges (Luttropp & Lagerstedt, 2006). It must be emphasized that 
due to their generic nature, sound background knowledge of the specific design 
area is required for their useful application.  

In addition, a founding principle is that the functional benefit of the product 
must be considered at all times rather than focusing solely on the 
environmental impact. In a worst case scenario, such an unbalanced focus on 
impact could in fact increase the environmental impact of a product. Consider 
for example a measure that reduces the environmental impact by a quarter but 
the functional benefit by one third. The result is a net environmental loss. 
Moreover, the product due to a lack of functionality may become unattractive 
thus reducing its customer value. In this respect the Ten Golden Rules agree 
well with the ideas of creating customer value. 

The rules can be used analytically on an existing product or problem as well as 
synthetically as a creative aid in the early stages of (new) product development. 
As is always the case in product design, contradictions between the rules often 
arise, requiring  
                                                 
 
6 For a more comprehensive review of ecodesign methods, refer for example to Lagerstedt (2003) and 
Luttropp and Lagerstedt (2006). 
7 The Ten Golden Rules are a key element used at the ÅF EcoDesign Center. For a full list of the Ten 
Golden Rules, see Appendix A. 



_________________________________________________Perspectives on ecodesign____ 

15 

Though at face value the rules may appear to promote an eco-efficient mindset, 
they can readily be applied synthetically with an eco-effective direction. They 
are however designed to be applied at a product rather than system level which 
does limit the scope of any change. 

3.4. Green marketing 
Peattie (1998, p59) defines green marketing as a holistic management process 
with the purpose of identifying, forecasting and satisfying consumer and 
societal needs in a profitable, sustainable manner. The field differs from 
traditional marketing in balancing economic with social and environmental 
aspects. 

In practice, green marketing has primarily focused on green consumers. And 
although the green segment in many cases provides a considerable market, 
from a purely environmental perspective, greater gains can most certainly be 
made by targeting the ‘grey’ segment. It is unlikely however that the marketing 
methods and products and services should be the same for both green and grey 
segments. 

The green purchase process as described by Peattie (1998) and shown in 
Figure 5 differs little from the ‘grey’ process.  

 
Figure 5 The purchase process and the primary areas in which the green 

process differs. (Adapted from Peattie, 1998) 

Analysis reveals that consumers do not generally experience immediate benefit 
from reduced environmental impact. The time frame may be extended, 
significant improvements may only arise when major sectors of the population 
pursue green consumer behaviour, or the environmental benefit may occur at 
some other stage of the product lifecycle. This fact is highlighted by Peattie 
(1998) who asserts that green marketing must extend its time perspective and 
horizons since so do green consumers. Due to growing environmental 
awareness, customers can reject or refuse to purchase products due to their 
environmental impact.  

Hartmann & Apaolaza Ibáñez (2006) maintain that in the absence of tangible 
benefits what drives consumers is an impure altruistic force with motivation 
driven by a ‘warm glow of giving’. Welford (1995) argues that although 
environmental considerations are increasingly important, environmental 
attributes alone will be insufficient to sell a product. Beyond the environmental, 
the social aspects of sustainability must also be considered. Green marketing, 
Welford argues, cannot be looked at in isolation. 
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With regard to both green and grey segments, focusing on the possibilities 
rather than the rectification of environmental problems is often cited as one of 
the most successful strategies. Peattie (1998) takes for example the case of the 
mountain bikes. The success of mountain bikes and corresponding 
environmental benefit by replacing car journeys is not due to highlighting the 
environmental aspects but by emphasising lifestyle aspects such as ‘an 
alternative to surfing’.  

Finally, in a marketing context, a distinction can be made between needs and 
desires. Rotfeld (2007) discusses the distinction between needs which 
marketing aims to satisfy, and the consumers’ true needs for their own health 
and safety. While marketing professionals may claim that consumer 
satisfaction serves consumers, such professionals are mistaking marketing for 
morality. Rotfeld continues that consumers are incapable of knowing own true 
needs. What satisfies consumers is not the same as understanding the 
consumers’ interests. 

Green brand aspects 

Brand is most often central to consumer preference and purchase decisions, and 
as outlined below, all the more so with respect to environmental aspects. Brand 
can be defined as:  

‘...a set of mental associations, held by the consumer, which add to the 
perceived value of a product or service’. (Kapferer, 2004, p 10) 

There is evidence to suggest that that green positioning can lead to a more 
favourable perception of a brand (e.g. Rios et al., 2006; Hartmann et al., 2005; 
Hartmann & Ibáñez, 2006). Hartmann et al. (2005) assert that to achieve this it 
is important to emphasise the emotional brand benefits. The three central 
benefits named are: (1) A feeling of well-being associated with altruistic 
behaviour; (2) Auto-expressive benefit through socially responsible 
consumption; and (3) Nature-related benefits related to sensations and feelings 
normally experienced through contact with nature.  

Rios et al. (2006) report a direct positive relationship between perceived 
environmental performance and attitude towards the brand. Their study 
however is based on washing detergent, a non-differentiated, bulk product. The 
question is whether this relationship also applies to hi-tech products such as 
mobile phones. 

Bleda and Valente (2008) argue that environmental attributes are credence 
attributes since consumers are not able to assess them with any degree of 
certainty. The individual’s transaction costs of evaluating the characteristics of 
the product are prohibitive in relation to the marginal benefits of 
environmentally superior products. In other words, consumers are forced to 
trust (or distrust) the manufacturer or reseller rather than the product itself, 
making it all the more important for the green brand associations of that 
company. Consistent with this research, Fröberg and Rehnberg (2008) maintain 
that it is difficult to create green brand associations merely through the 
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functional environmental of the brand's products since these benefits are often 
not experienced by the consumer or hard for the consumer to understand. 

The key challenge according to Hartmann and Apaolaza Ibáñez (2006) is to 
strengthen individuals’ perception of their personal benefits by ‘going green’ 
by adding more and stronger emotional values to green brands. Cognitive 
persuasion strategies assume a high level of involvement regarding 
environmental issues. Affective factors can play an equally important role. 

Welford (1995), for example, questions whether a green message is appropriate 
to consumers at all, arguing that the impact of the message will depend on the 
awareness and commitment the consumer as well as the nature of the product.  

Welford goes on to assert that consumers will not be impressed with 
complicated explanations of why one product is more environmentally friendly 
than another. Regardless of segment, a recurrent theme in the literature (e.g. 
Peattie, 1998; Hallström et al., 1997; Welford, 1995) is that the marketing of 
environmentally conscious products and services requires consistency, clarity 
and credibility.  

However, research by Folkes and Kamins (1999) does show that superior 
product attributes enhance attitudes towards the ethical firm more than toward 
unethically behaving firms. Further, Creyer and Ross (1996) demonstrate that 
while consumers do not reward ethical corporate behaviour with a willingness 
to pay more, they demand lower prices if the company is perceived unethical. 

3.5. Drivers behind ecodesign 
Changes do not occur and will not be achieved unless there are driving forces. 
Such drivers can exist on a number of levels, both internal and external. In 
today's society, business world and from a consumer perspective, there are 
numerous drivers encouraging ecodesign. Below, a selection of drivers are 
outlined. 

At a fundamental level, if a somewhat pessimistic view, business cannot exist 
in a society that fails. There is therefore a clear business interest in promoting 
and taking responsibility for a sustainable society. Beyond this, environmental 
efforts can create business opportunities. 

Legislation (product conformance), both national and international, is a key 
driver. In a survey in Sweden commissioned by Naturvårdsverket (2008b), 
81% of companies responded that environmental legislation was a driver of 
their environmental efforts. 72% of these companies also believed that these 
requirements would become more stringent within the next five years. 

This same survey also shows that 56% of companies believe that consumers 
may be willing to pay more for environmentally conscious products, which is 
the subject of this study. Obviously, customer demands are an important driver. 
With regards to business and public sectors, these demands may also be the 
result of policy or legislation. And though current demands may be relatively 
small, predicted customer demands and first-mover advantage drive 
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development. Among similar external drivers are societal views and media, and 
how these influence individual action.  

From an organisational perspective, employee attitudes and demands can also 
drive environmental efforts. This may be done directly or be an indirect result 
of companies wishing to create an environmental profile to attract and retain 
employees. 

Technology itself can drive environmental improvements. Solutions within the 
cleantech sector are a prominent example. But general technological 
development that improves efficiency or creates the possibility for less 
environmentally impacting solutions can also be beneficial. This trend is 
further encouraged by rising energy and resource prices. 

Finally, pressure groups and environmental organisations can drive change, 
both by forming public opinion and through direct dialogue. For example, 
Greenpeace has great influence in the area of electronics through its Guide to 
Greener Electronics (Greenpeace International, 2008c) and similar reports. 
Sony Ericsson, for example, has a dialogue with Greenpeace regarding its 
ranking in this guide and environmental measures it can take to improve its 
performance (Alexandersson, 2008). 

3.6. Barriers to ecodesign 
Discussion regarding environmentally conscious products has existed for over 
three decades. However, during this time, acceptance of new technologies and 
new consumption habits8 have developed far quicker than trends towards 
ecodesign. This comparatively slow adoption rate obviously suggests that there 
are barriers to ecodesign.  

Below, a selection of the barriers are described from an innovation and 
consumer perspective. The discussion focuses on mobile phones in particular. 

Barriers from an innovation perspective 

From an innovation perspective there are barriers to ecodesign from both with 
regard to the product and organisation. 

From a product viewpoint, one major barrier is that of dominant design. A 
dominant design is a product design that wins the allegiance of the market 
place and which competitors must follow to win market (Utterback, 1994). A 
dominant design embodies the requirements of many users. One result is that 
the number of performance requirements is reduced since these are implicit in 
the design itself. In the case of mobile telephony, industry regulations are a 
primary factor behind the creation of such a situation. Now that a dominant 
design is established it is hard to envisage mobile communication in any other 
form or a mobile phone without ‘standard’ features. Consequently, this 

                                                 
 
8 Ecodesign alone will not necessarily lead to environmental benefit. In a worst-case scenario, the 
lower impact of environmentally conscious products is used by individuals as justification to consume 
more. Thus with present consumption habits the net result of ‘buying green’ may be an environmental 
loss. 
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phenomenon encourages the inclusion of functions that for many users may not 
be utilised, such as music player or camera, but are nonetheless required 
because the product would not be a ‘mobile phone’ without. This over-
inclusion of features and function goes against the philosophy of ecodesign. 

A further aspect from a product view is that mobile phones have experienced a 
steep and long Schumpeterian S-curve. Continuing technical developments 
mean that mobile phones are still sold equally as much on features and 
performance as design and user-friendliness, the latter aspects generally 
coming into prominence as a product reaches maturity. 

Finally, from an organisational point of view, embarking on large scale 
ecodesign initiatives can in many respects, in the same way as disruptive 
innovation, be about ‘doing things different’. This can give rise to the 
innovator’s dilemma described as by Christensen (1997) and entail major 
changes to the organisational structure and the way in which the company does 
business. If eco-efficiency promotes incremental innovation with resulting 
marginal effects, eco-effectiveness can require strategy similar to radical 
innovation and consequently suffer the same issues of uncertainty and risk, 
though with the promise of great rewards. 

Barriers from a consumer perspective 

Possible barriers to ecodesign from a consumer perspective include the issue of 
trade-offs. This can be seen from three aspects: the consumer's willingness to 
pay, their willingness to accept and the trade-off between individual and 
collective benefits, often termed the tragedy of the commons.  

It is far from certain that all consumers are willing to pay more or accept 
reduced functionally for an environmentally sound alternatives if this should be 
required. The consumers desires and perceived needs can outweigh their 
conception of possible environmental gain. Garrett Hardin termed this dilemma 
as the tragedy of the commons, a dilemma in which multiple individuals acting 
independently in their own self-interest can ultimately destroy a shared 
resource even if it is clear that it is not in anyone's long term interest for this to 
happen. Furthermore, most often there is no direct feedback to the consumer 
from their environmental actions. The temporal, geographical and social gaps 
between individual action and environmental effect intensify this dilemma. 

With regard to environmental issues, there is often a lack of information or 
uncertainty about its validity. In addition, the complicated nature of issues 
makes the consumer’s decision process difficult. This can lead to indifference 
and a feeling of powerlessness that counteracts demand for ecodesigned 
products. Noise in the form of excessive information and the scale of the 
consumer decisions are also two further aspects that add to this problem.  
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4. Dimensions of customer-perceived value 
This section provides a cohesive summary of an extensive literature review into 
the subject of customer value and thus a foundation for analysis.  

Customer value has gained in popularity and importance since the 1990’s as a 
reaction to and development of the concept of customer satisfaction. It was 
found increasingly that even the most satisfied customer could change brand, 
supplier or product and that customer satisfaction on its own is not sufficient to 
describe or predict the consumer's preference. 

4.1. Theoretical approach 
This study primarily takes what Korkman (2006) categorises as a cognitive 
assessment approach to value theory. Cognitivists aim to understand whether 
customers perceive the entity at hand as valuable, and to what extent. 

There are however limits to this cognitivistic approach. The approach assumes 
an independent, rational consumer who is able and willing to assess the value 
of a product. An alternative approach is offered by experiential schools that 
view value assessments as a holistic embodied experience enabling 
illumination of the hedonistic aspects of consumption (e.g. Holbrook and 
Hirschman, 1982). A resource-based approach, which considers value as co-
production, offers a third option, though most applicable to services and 
processes. 

A strict cognitivistic approach may identify value per se but provides limited 
ability to gain insights into everyday tactical practices on which the consumer 
does not reflect. Moreover, Davies et al. (2002), in an attempt to predict and 
explain observed consumers' environmental behaviour, present a critique that 
cognitive variables, notably intention, fail to predict actual behaviour. 

Nonetheless, the primary focus of this investigation on rational assessment is 
considered suitable due to the product-centric focus of this study and its 
conceptual nature that means that consumers lack prior experience.  

4.2. Defining the nature of customer value 
The definition of value depends on the field of study. The lack of agreement in 
the literature with regard to the conceptualization and measurement of 
customer value is in part a consequence of its somewhat imprecise nature, 
which has been described as ‘multifaceted’ (Babin et al., 1994), ‘subjective’ 
(Zeithaml, 1988; Grönroos, 2008), ‘dynamic’ (Parasuraman & Grewal, 2000; 
Woodruff, 1997) and ‘complex’ (Lapierre, 2000). Further, value varies between 
customers, within customers (Parasuraman, 1997), between cultures, in 
different situations (Ravald and Grönroos, 1996), pre- and post-purchase 
(Gardial et al., 1994), and between tangible and intangible offerings.  

Illustrative of the variety of characterizations, a selection of viewpoints and 
possible definitions of value are presented. 

• Pricing: Value is the trade-off between benefits and sacrifices (e.g. cost-
benefit analysis). 
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• Consumer behaviour: Value is the degree of expected and received 
fulfilment of lower and higher order needs and desires (means-end 
theory) 

• Strategic: (e.g. Porter, 1985) Value is ‘what buyers are willing to pay’. 
Also, Naumann (1995) proposes that value is exceeding customers’ 
expectations in product quality, service quality and value-based prices. 

• Product development: Value is providing function/attractive quality at 
the lowest possible cost.  

It is however possible to find common elements to customer perceived value in 
the otherwise divergent literature. Three aspects generally agreed on to 
characterise value are: 

1. Value has multiple components.  

2. Value perceptions are subjective.  

3. Competition is important (for comparison and context). 

Perceived value is not inherent of the product alone. Butz and Goodstein (1996) 
emphasise that it is the customer who defines value. Grönroos (2008) puts 
forward a similar view categorising the company as a facilitator rather than 
creator of customer value. Further, Teas and Agarwal (2000) demonstrate that 
extrinsic product cues, such as brand name, store name and country of origin, 
can have a significant effect on the consumer’s value judgement.  

There are several studies that investigate how the customer views the concept 
of value (e.g. Zeithaml, 1988). Among these, Eggert and Ulaga (2002) assert 
that customer perceived value is a scale item, which at a concrete level can be 
viewed in several ways: 

• Compared to the price we pay, we get reasonable quality. 
• Compared to the quality we get, we pay reasonable price. 
• The purchasing relationship delivers us superior net-value. 

In an attempt to provide a consolidated definition of customer value, Woodruff 
(1997) proposes:  

‘Customer value is a customer's perceived preference for and evaluation 
of those product attributes, attribute performances, and consequences 
arising from use that facilitate (or block) achieving the customer's goals 
and purposes in use situations.’ 

The multiple contexts, tasks and criteria of Woodruff's definition reflect the 
complexity and richness of the concept but hinder its operational application. It 
also embraces the dynamic nature of customer value. Value judgements change 
over time with new contexts, competition and expectations. 

To enable analysis of customer value, three models based on a cognitivistic 
approach are presented under Section 4.3. 
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Value and values 

It is important here to differentiate between value, as a measure of worth 
derived and received in purchase and use, which is the topic of this study, and 
values as a system of deeply-held and enduring beliefs of the individual arising 
from social structures. It is however of interest to consider how values 
influence the perceived customer value and mechanisms linking these9. 

To help clarify this distinction, Table 2 displays the characteristics of three 
forms of value. 

Table 2 Three forms of value (Adapted from Flint et al., 1997)  

 Values Desired Value  Value Judgment 

Definition Deep-founded beliefs 
that guide behaviour 

Benefits sought – what 
the customer wants 

Benefits and sacrifices – 
assessment of what will 
happen/has happened 

Level of 
abstraction 

Abstract high order 
goals 

Less abstract. Benefits 
sought to attain higher 
order goals 

Overall view of trade-
offs 

Source of 
value 

Specific to individual Conceptualised  
interaction with 
product/service 

Conceptualised or 
actual interaction in 
specific situation 

Use 
relationship 

Independent of 
situation 

Independent of specific 
experience 

Dependent on specific 
use experience 

Permanence  Enduring Less enduring Transient over 
occasions 

4.3. Models of customer value 

Models of customer value can generally be categorized into three groups: 
utilitarian or benefits/costs ratio models, value components models, and means-
ends models. Though these models can overlap in some respects they are 
described separately below. 

Utility model 

The utility theory of customer value implies that value is not embedded in the 
product but that value is an assessment of the expected and received utility. The 
relationship is show in [1]. 

  
Cost Total

Benefit Total
 Value  Customer =  [1] 

There are many variations on this model, such as those proposed by Woodruff 
and Gardial (1996), Butz and Goodstein, (1996); Grönroos (1997); and 
Lindstedt and Burenius (2003). All share however the basic structure described 
above, differing primarily in the definition of benefit and cost.  

                                                 
 
9 An example of one such study in the area ecological consumer behaviour is that by Fraj and Martinez 
(2006). This investigation finds that self-fulfilment values best characterise the ecological market 
segment. 
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Huber et al. (2001) expand on the concept of cost. They propose that costs 
within the context of customer value can include monetary costs, temporal 
costs, search costs, learning costs, emotional costs, and the cognitive and 
physical effort coupled with financial, social, and psychological risks. Likewise 
benefit can be purely utilitarian but also arise through aspects such as 
ownership, aesthetics and self-esteem. 

Equation [1] means it is possible to raise (and deplete) customer value by 
changing both the numerator and denominator. In simplest terms, customer 
value can be increased by increasing functionality, image or some other 
benefit-creating aspect or by reducing the costs experienced by the consumer. 

This concept of optimising the balance between costs and benefits is also a key 
element of cost-based analysis and value analysis (Olsson & Perring, 1982). 
Value analysis forms a foundation for the eco-design methodology proposed by 
Lagerstedt (2003). Value analysis, however, generally aims to reduce the costs 
associated with the auxiliary or unwanted functions of a product. Further it 
focuses on the functional attributes of a product. 

Lastly, ÅF employs a method in product development called the Value Model. 
The utility model of customer value is a key analytic element. One significant 
development that Lindstedt and Burenius (2003) make that assists the scrutiny 
and development of customer value is considering customer value at different 
stages of customer lifecycle, thus capturing some elements of the dynamic of 
customer value.  

Value component model 

Value component models consider customer value as set of value elements 
where there sum determines a purchase decision. Kaufman (1998) proposes the 
elements: esteem value or 'want' that invokes the buyer's desire for the sake of 
ownership; exchange value, that is 'worth' that explains consumer interest and 
how and when a product will be purchased; and utility value or 'need' for the 
performance and physical characteristics of the product.  

Another well-known value component model is that the Kano model. This 
classifies product attributes into the classes indifferent, attractive, one-
dimensional and must-be, as shown in Figure 6. 
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Figure 6 Kano model for the classification of value attributes into the classes 

indifferent, attractive, one-dimensional and must-be.  

In other words, the Kano model provides a measure of expected, desired and 
unanticipated levels of customer value. This model is used in this study and 
described in more detail under Section 7.1. 

Value component models are particularly suitable for new product development 
and the consideration of different product features. However, the models pay 
little attention to the interaction between customers and suppliers in the 
product-service delivery process. Limited attention is paid to the full customer 
activity cycle that spans from need identification, through purchase and use to 
retirement. Further, focus is centred on the benefit element of the value 
equation with only implied regard for sacrifice or cost element through lesser 
attractiveness. 

Means-end model 

The means-end model of customer value has its roots in consumer behaviour. It 
is based on the assumption that consumers acquire and use products to achieve 
favourable ends. Means-end theory assumes that consumers choose actions that 
produce desired consequences and minimize the undesirable ones.  

Here, Woodruff’s (1997) hierarchical means-end model of customer value 
shown in Figure 7 is used. This model describes desired and received customer 
value by moving up and down the hierarchy of attributes, consequences and 
goals. Moving up: products are considered as collections of attributes and 
attribute performances. Moving down: purposes and goals give purpose to 
consequences thus guiding the consumer in their choice of attributes. 
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Figure 7 Woodruff’s hierarchical means-end model of customer value 

(Woodruff, 1997)  

A common shortcoming of means-ends based models is they treat value 
assignment purely as a cognitive process, ignoring contextual factors. 
Parasuraman (1997) asserts however that Woodruff’s (1997) model captures 
the context-dependent and dynamic nature of consumer value judgements, the 
criteria on which these are based and the relative importance placed on such 
criteria. 

4.4. Value and quality 

Quality has a direct influence on value. However, similar to value, quality is an 
illusive term. Garvin (1984) proposes eight dimensions that the consumer 
considers in assessing the quality of a product or service: 

• Performance (primary operating characteristics); 
• Features (characteristics that supplement the basic functioning of 

products). 
• Reliability (probability of a product malfunctioning or failing within a 

specific time period);. 
• Conformance (the degree to which a product’s design and operating 

characteristics meet established standards). 
• Durability (the amount of use one gets from a product before it 

deteriorates). 
• Serviceability (the speed, courtesy, competence, and ease of repair). 
• Aesthetics (how a product looks, feels, sounds, tastes, or smells). 
• Perceived quality (inferences about quality based on image, brand name 

and advertising). 

Ho and Cheng (1999), defining quality as conformance to specification, 
integrate TQM and value analysis and integrate Garvin's concept of quality to 
propose the concept of value mix, shown in Figure 8.  

Customer’s Goals and 
Purposes 

Desired consequences in use 
situations 

Desired product attributes 
and attribute preferences 

Desired Customer Value Customer Satisfaction 
with Received Value 

Goal-based 

satisfaction 

Consequence-based 

satisfaction 

Attribute-based 

satisfaction 
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Figure 8 Components of the value mix by Ho and Cheng (1999) 

The value mix is a function of price, quality and function. Similarly, Zeithaml 
(1988) asserts as other advocates of the means-end model, that consumers 
organise information at various levels of abstraction. The simplest level 
contains product attributes whilst the highest level the value or payoff of the 
product to the consumer. Quality aspects correspond to the level of 
consequences or practical benefits in the means-end model. Figure 9 shows this 
relationship. This model also includes extrinsic and intrinsic product attributes.  

  
Figure 9 A means-end model relating price, quality and value (Source: 

Zeithaml, 1988)) 

4.5. Value to the company 
Though not the main focus of this study, it is of important to consider the 
mechanisms that create value to the company, that is the customer lifetime 
value. Figure 10 below provides an overview put forward by Hwang et al. 
(2004) of value from the company perspective. 
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Figure 10 Elements of the customer lifetime value over time (Source: Hwang 
et al., 2004).  

There is a clear link between the creation of customer value and organizational 
profitability and it is argued that customer value is the source of all other values 
(Heskett et al., 1994; Lemon et al., 2001; Lindstedt and Burenius, 2003). 
Critics argue that the focus on this relationship is too weak (Payne & Holt, 
2001). In this context, van der Haar et al. (2001) propose a conceptual model of 
customer value showing the business development from vague idea to market 
offering from both the company and customer perspective. See Figure 11.  

  
Figure 11 Customer value model linking the business process from company 

and customer perspectives (after van der Haar et al., 2001) 

4.6. Value and environmental impact 
Regards the benefits related to environmental impacts, it is often useful to 
categorize the concept as market and nonmarket impacts. For the consumer, 
examples of market benefits include the product aspects improved by 
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ecodesign, lower costs and better quality. Examples of nonmarket values 
include the increased recreational benefits, biodiversity and quality of life that 
can result from cleaner production techniques or better waste handling.  

Epstein (2008) writing about corporate practice regards sustainability stresses 
the importance of use and non-use values in environmental issues. He proposes 
that the total value of a resource comprises three components:  

 Total value = use value + option value + existence value 

This definition is consistent with the utility value model and merely emphases 
the nonmarket elements of the value equation. 

4.7. Complementary models of customer value 
As outlined above, there is no one definitive model that describes customer 
value. A model is only a representation of reality and rarely able to cover all 
aspects of a phenomenon. Due to the dynamic nature of customer value, 
different models may be more or less suitable at different stages of the 
customer experience, such as in use or in exchange (Grönroos, 2008). 

The models of customer value are not exclusive but complementary. They 
describe customer value from various viewpoints, with differing foci, and from 
different temporal aspects. Each has its strengths and weaknesses but together 
they can be used to provide a more comprehensive view of customer value. 
Subsequently, the utility model, value components model and means-end 
model are all used in this investigation to provide a fuller picture. 

The utility model provides a succinct, rather than exhaustive, definition of 
value. It can be applied in specific situations as well as generally to provide a 
clear picture and measure of customer value. The model is not used directly in 
this investigation but provides a background enabling the conception of the 
value phenomenon. 

Treating value as a one-dimensional phenomenon, such as in value component 
models, simplifies the investigation and analysis of specific value creating 
attributes. The Kano model is used to investigate whether environmentally 
beneficial product attributes are seen as attractive by the customer.  

The focus groups are analysed from the perspective of the means-end model as 
this is best suited to linking product attributes with the consumers use habits 
and higher order goals. 

Finally, the conjoint analysis also adopts a value component model in its 
calculation of the importance of factors and desirability of different levels 
(somewhat confusingly termed ‘utility’ in the context of conjoint analysis). 

This approach stratifies the elements of the value model proposed by van der 
Haar et al. (2001) in Figure 11. 
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5. Focus groups 
This section provides the theoretical background, application and results of the 
focus groups conducted during this investigation. Focus groups produce highly 
unstructured results that require much analysis to enable presentation. 
Accordingly, this section also presents the outcome of the focus group ordered 
by theme and supported by the means-end model of customer value. 

5.1. Theoretical background 
The focus group method was chosen as it is particularly suitable in providing 
overall background information on a product category, securing impressions on 
a new product concept and investigating complex causal relationships (e.g. 
Churchill, 2002; Malhortra; 2007) .  

In a focus group, a group of individuals (usually 6-10) are brought together to 
discuss one or several topics. The discussion is led by a moderator who 
provides the rough outline for the discussion and makes sure that all 
participants are involved. Each participant is exposed to the ideas of the others 
thus creating a dynamic and increasing the possibilities of deeper insights. 

Karlsson et al. (1998) stress the importance of recruiting participants with 
relevant ‘expertise’ with regard to the product in focus. The choice of mobile 
phones as the object of study made this task simple since almost all Swedes 
have extensive experience of and own at least one mobile phone. 

A series of six focus groups was chosen as a suitable number to elicit the 
necessary requirements and information without excessive duplication. 
Empirical research by Griffin and Hauser (1993) suggests that 20 one-on-one 
customer interviews produce roughly 80-90% of total customer needs in a 
particular segment. With regard to focus groups in particular, Karlsson et al. 
report that in a case study with six focus groups of 6-8 participants, this 
phenomenon of saturation and diminishing returns was observed at an 
acceptable level. A degree of diminishing returns and duplication is naturally 
unavoidable and also desirable to identify possible trends. 

Risks and limitations of focus groups 

The moderator’s role is decisive in how well the focus group succeeds 
(Churchill, 2002; Malhortra, 2007; Kaulio, 1996). Focus groups are both 
difficult to moderate and interpret. It can be difficult to find a balance between 
guiding the discussion and leading it to preconceived ends. Accordingly, the 
method is more susceptible to researcher biases than other data-collection 
techniques (Churchill, 2002).  

The strength of the method that one participant’s thoughts can trigger 
associations in others is also one of the method’s weaknesses. This free 
exchange of ideas can create group thinking. This may also arise if the group 
contains dominant individuals. The moderator must be aware of this risk of 
group thinking and probe for other opinions should the situation arise. 
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Due to the subjective nature of discussions and narrow group of participants, 
the results of focus groups are not necessarily representative of a general 
population. Accordingly, they should not be used to generate headcounts for 
the proportion of people who feel a certain way. Nonetheless, the number of 
respondents who feel a particular way is of interest to support the validity and 
reliability of views within that target group. 

5.2. Design of focus groups 
Six focus groups were held with 6-10 participants in each group. All 
participants were in upper secondary education and aged 16-18 years. Each 
discussion lasted 70-90 minutes.  

The target group of the focus groups was upper secondary school students aged 
16-18 years. These participants were considered appropriate for the study for 
three main reasons. Firstly, general consensus in the literature (e.g. Churchill, 
2002; Malhortra, 2007; Kaulio, 1996) and common sense suggest that a 
relatively homogenous group of participants in terms of demographic and 
socio-economic characteristics is best to create an open, lively discussion and 
avoid debate straying onto other issues. This group offered a homogenous 
profile without the need for preliminary screening. Secondly, this target group 
was relatively easy to recruit and access since it was possible to conduct focus 
groups during lesson time. Finally, the project commissioner ÅF expressed a 
particular interest in the views of this target group. 

To create a relaxed, familiar and conducive atmosphere for discussion, sweets, 
fruit and refreshments were provided during the discussions. Also, the 
moderators dressed down appropriately and made a conscious effort to behave 
on a level with the participants. 

A predominantly conative approach was employed, with relatively 
unstructured, open-ended questions allowing participants to take their own path 
of discussion. The moderators probed actively to encourage participants to 
elaborate to gain deeper insights and gain other opinions. 

The stimuli used to trigger discussion comprised 3D models, 2D images, text 
and verbal presentations. Research by Karlsson et al. (1998) suggests that the 
different types of mediating object have little influence on the number or 
character of requirements elicited from focus groups. Rather, the time allocated 
to research and participants’ familiarity with the product group are more 
influential. Nonetheless, a range of stimuli were used to make the group 
discussions more interesting for participants. Further, prior personal experience 
has shown that 3D models are often appreciated by respondents as an easy-to-
understand, concrete concept representation. This is believed to apply 
particularly to younger age groups, such as the target group for these focus 
studies. Each focus group was allotted 90 minutes. 



____________________________________________________________Focus groups___ 

33 

  
Figure 12 Dummies presented at the focus groups as stimuli. All models from 

Sony Ericsson unless otherwise stated. From left to right: 
Ecodesigned concept phone, W890i, S500i, G900, Xperia, W350, 
Sony CMD-J50 and Nokia 3110. 

The model of the ecodesigned mobile phone concept shown in Figure 12 and 
presented in Appendix B was used for a double purpose. First and foremost, the 
concept was presented to the participants of the focus group for evaluation 
regards factors such as design, desirability and expression. The evaluation of 
the concept was performed verbally and through close observation of 
participants’ reactions and handling of the model. The concept phone also 
served as a stimulus in the more general discussion regarding the environment 
and mobile telephones that was the major theme of the focus groups.  

All focus groups were recorded (audio) for later analysis. Notes were also taken 
during the interviews of any behaviour of particular interest. All statements 
related to the topics of discussion were extracted and clustered into groups and 
headings based on the means-end model of customer value, i.e. the three levels 
of attributed-based value, consequence-based value and goal-based value. 

In conjunction with the focus groups, participants completed a short 
questionnaire that included questions for a Kano analysis and a self-assessment 
of their knowledge of environmental issues (eco-literacy) and attitudes towards 
environmental issues (eco-profile). The eco-literacy and eco-profile questions 
were designed for possible segmentation of the group and to gain a better 
understanding of the target group. 

Main themes 

Main themes discussed directly and indirectly during the focus groups include: 
Brand - Brand associations 

- Greeness  
- Goodwill, badwill, loyalty 

Product - Functionality, use 
and problems 
- Trade-offs 

Environment - Attitudes and responsibility 
- Credibility of manufacturers’ message 
and information gap 
- Impact of small electronics 
- Obstacles to green consumption 

Concept 
phone 

- Appeal 
- Evaluation 

5.3. Group profiles 
Six focus groups were held with total of 27 male and 17 female participants. 
All participants were in upper secondary education and aged 16-18 years. Each 
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discussion lasted 70-90 minutes. All participants owned at least one mobile 
phone. The majority of respondents had owned between 3 and 5 phones. All 
but two of the focus groups were moderated by the author. Focus groups 4, 5 
and 6 were run simultaneously and an ÅF consultant and the students’ teacher 
acted as moderator for two of these groups. 

Table 3 Table of composition, date, location and duration of focus groups. 
The author was moderator unless otherwise stated. 

Group 1 2 3 4 * 5 ** 6 

Participants 
1 female 
9 male 

 
7 male 

6 female 
4 male 

2 female 
3 male 

2 female 
4 male 

5 female 
1 male 

Age 16 yrs 16 yrs 17-18 yrs 17-18 yrs 17-18 yrs 17-18 yrs 
Occupation Student Student Student Student Student Student 
Location Stockholm Stockholm Stockholm Eskilstuna Eskilstuna Eskilstuna 
Date 5 Nov 08 5 Nov 08 12 Nov 08 18 Nov 08 18 Nov 08 18 Nov 08 
Duration 80 min 80 min 90 min 80 min 80 min 70 min 
*Moderator: ÅF consultant  **Moderator: Students’ teacher 

Discussions took place in a classroom at the respective schools or conference 
room environment at ÅF’s head office. The environments were sufficiently 
familiar to the participants as to enable an open discussion without distractions. 

Eco-literacy and eco-profile of participants 

Eco-literacy here refers to the participants’ self-stated knowledge of 
environmental issues. Eco-profile is a classification based on which of five 
statements the participants identified themselves with. The profiles of the 
participants are shown in Figure 13 and Figure 14.  

  
Figure 13 Distribution of eco-profiles among the participants of focus groups. 

The self-stated eco-profiles (adapted from Naturvårdsverket, 
2008b) provides an indication of the participants’ interest in and 
commitment to environmental issues. 

The distribution of the eco-profile of focus group participants shows a relative 
even distribution between passive, neo-nascent and balanced categories, in line 
with what could be expected. Compared to the distribution for the entire 
Swedish population (Naturvårdsverket, 2008b), there is a slight under-
representation of both sceptics and fanatics. However, due to the small total 
sample size of the focus groups, no far-reaching conclusions should be drawn. 
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Figure 14 Summary of focus group participants’ eco-literacy and eco-profile. 

A co-relation between eco-literacy and level of engagement can be 
seen, with the exception of an anomaly in the ‘Excellent’ group. 

The distribution of eco-profiles over different levels is as could be expected 
with the exception of an anomaly in the ‘Excellent’ group. In general there 
appears to a co-relation between eco-literacy and level of environmental 
engagement. The over-representation of participants claiming excellent eco-
literacy while also maintaining a passive attitude to environmental issues is 
solely due to the respondents in focus group 1. This can be attributed to the 
over-zealous attitude of the participants thus bringing into question the 
reliability of their results in this question. 

With consideration to the discussions held, there is a surprisingly high number 
of participants claiming eco-literacy at the highest two levels of ‘Excellent’ and 
‘Good’. This result may reflect the attitudes and youthfulness of the 
participants more than their actual eco-literacy. 

5.4. General environmental attitudes 
The focus group participants had a relatively clear idea of the environmental 
challenges that the world faces naming among others climate change, ozone 
depletion, biodiversity and the consumption of finite resources. At the same 
time, the discussion among participants reflected their self-stated 
environmental profiles well.  

‘It doesn’t matter what we do in Sweden because we’ve got America, 
who does very little about it.”  - Alexandra 

This quote from Alexandra reflects the prevailing attitude that as individuals 
they are unable to influence environmental problems. The participants 
discussed taking measures such as recycling, using public transport, not flying 
abroad and purchasing organic food as measures that do and can take. 
However, the participants found it (understandably) difficult to conceive in 
detail how their lives impact on the environment. Environmental issues were 
rarely in the forefront of their minds in their day-to-day lives. Some 
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participants experienced a feeling of helplessness but in the majority expressed 
a general lack of concern. 

‘What is environmentally friendly anyway?’  - Jakob 

The discussion was raised in several groups as to whether it is possible produce 
products that in an absolute sense are environmentally friendly or whether there 
are merely degrees of less environmental harmful. There was widespread 
scepticism to eco-efficient practices especially when only marginal 
improvements were achieved. However, due to the common passive attitude, 
such examples were primarily held as justification for not purchasing 
environmentally conscious products or acting environmentally responsibly. 

5.5. Attitudes towards ecodesign and mobile phones 
‘There are so many other, bigger problems. Who cares about mobile 
phones?’  - Simon 

None of the focus group participants stated that they had previously reflected 
over the environmental aspects of mobile telephones. They did not associate 
mobile phones with environmental problems and found it difficult to find areas 
in which the environmental performance of a mobile phone could be improved. 
Energy consumption and recycling were the area most commonly cited 
regarding environmental impact. Nonetheless, as Simon’s quote above 
illustrates, the relative extent of the perceived impact limited participants 
concern. 

One issue on which views differed the most was that of responsibility. This is 
perhaps unsurprising considering the many actors and aspects involved. Many 
participants felt it was unreasonable for them to carry the responsibility of 
demanding and searching for environmentally friendly products such as mobile 
phones. Besides the sheer number of choices consumers make, the limited 
perceived impact of mobile phones described above meant participants gave 
them low priority. Participants suggested that it is the manufacturer who must 
accept primary responsibility. Rather than simply answering to consumer 
demands, manufacturers should be more pro-active. 

There was a general conception that eco-friendly products are more expensive. 
Participants were cynical towards manufacturers and resellers. They believed 
that suppliers abused consumers’ willingness to pay and took an unwarranted 
premium for environmentally conscious products. Further, they did not believe 
companies on their own could be trusted to offer truly eco-friendly products 
since this was neither their driving force nor obligation Nonetheless, with 
regard to mobile phones in particular, several groups believed that there may 
soon be a reaction to the technology drive and short life of phones. this last 
aspect was also associated with environmental benefit. 

‘If it costs more than the eco-unfriendly version then I wouldn’t be 
interested.’  - Fredrik 

As Fredrik is quoted above, most focus groups participants stated that they 
would not pay more for an environmentally conscious mobile phone. Some 
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participants stated that they would like an environmentally sound phone but 
that they nonetheless were not willing to pay a premium. 

5.6. Value, attributes, consequences and goals 
Value (in exchange) was quoted by several groups as ‘the cheapest for the most 
features’. Not all participants had a complete conception of value primarily 
since they were not yet economically independent. Participants considered 
mobile phones to hold great customer value (in use). This was demonstrated by 
the vast majority finding it inconceivable to be without a mobile phone and the 
numerous ‘traumatic’ stories of having to do without when their phone was lost 
or broken. 

Mobile phones also play an important social function. Most participants told of 
keeping their phone on all day, every day. Several participants mentioned that 
not being contactable could cause great irritation. Two participants mentioned 
that in repeated cases, whether unintentional or not, could lead to exclusion 
from future social activities. Mobile phones were also observed to be an 
important social marker for most participants. When asked by the moderator to 
show their current phones, many participants giggled in embarrassment and 
taunting often ensued. 

‘Two years old! That's incredible! How can you live with yourself?’ 
 - David 

Many needs, desires and problems were voiced during the focus group 
participants. Theses were analysed based on the means-end model of customer 
value. The vast majority related to functional and sometimes aesthetic 
attributes. It was difficult to elicit higher order desires. This is not uncommon 
in focus groups but may have been more evident due to the young age of the 
participants. Only aspects with an environmental bearing are presented here.  

Attribute level 

No attributes were mentioned for their desired or experienced environmental 
benefit. This may be explained by three reasons: the participants' vague notion 
of the environmental impact of mobile phones; the small scale of the perceived 
problems and benefits of ecodesign; and the lack of a direct link between such 
attributes and the participants’ primary desired consequences and goals.  

Consequence level 

At a consequence level, all groups voiced a desire that mobile phones were 
generally more durable. Many participants had personal experience of their 
mobile breaking within a year of use. Though not mentioned for environmental 
reasons, this factor has possibly the greatest environmental potential of all 
those mentioned by participants. 

Goal level 

At a goal level, only one participant mentioned a desire to purchase an 
environmentally conscious mobile phone for the emotional benefit of it ‘feeling 
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better’. Belz and Dyllik (1996) suggest that the Toyota Prius hybrid car is often 
bought due to the auto-expressive benefit from the socially visible consumption 
of green products. Though an important social marker for focus group 
participants, no auto-expressive inclinations were expressed or observed. 

5.7. Brand awareness and associations 
Participants displayed and expressed high brand awareness but week brand 
associations. The presentation of the concept phone invariable lead to a 
guessing game as to its brand demonstrating the importance of brand. 

Brand associations were based on personal experience, especially negative 
such. Sony Ericson and Nokia were consistently held as the most reliable 
brands offering the best product quality. Sony Ericsson was also occasionally 
mentioned as being best for music and Apple for usability.  

Function, price and appearance were all quoted as more important than brand. 
Further there was little expressed brand loyalty. Possible reluctance to switch 
brands was due to the effort required to learn a menu system. 

Environmental brand associations 

Awareness of the environmental performance of different makes was extremely 
low. Almost without exception, the participants had no conceptions as to the 
environmental performance of the presented brands. The majority believed that 
the performance of all the makes was equal. Many did not make a connection 
between the phone manufacturers and the environment. Only two participants 
suggested a brand that may outperform the others. Both proposed Sony 
Ericsson. The first respondent claimed to have stumble upon Sony Ericsson 
web pages on the environment and social responsibility. The second made an 
association between the Volvo Ocean Race and the Ericsson boats (note 
Ericsson and not Sony Ericsson).  

‘I mean, if they were really serious about those things [environmental 
aspects] then they would be advertising.’  - Charlotte 

The participants’ level of initiative in collecting environmental information was 
low. None of the participants had actively searched for environmental 
information. It was also put forward in several groups that if the manufacture 
was truly serious in its environmental efforts the relevant information would be 
readily available to the consumer.  

There was a general consensus that companies should do so, implying a wish 
for more environmentally suitable practices from the companies. 

5.8. Barriers to ecodesign 

The focus groups demonstrated that knowledge about environmental issues, a 
lack of information regarding the product from producers, uncertainty, the 
number of choices, bigger matters, and bigger wrongdoers all present barriers 
to the consumers desire for ecodesign.  
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Several participants asserted that the market is unable to deal with 
environmental issues since consumer demand is insufficiently strong and 
companies therefore lack the incentive. They argued that legislation and 
restrictions are necessary incentives to overcome this barrier.  

A further significant barrier discussed was the technology and feature driven 
nature of the mobile telephone market. Many participants put forward that this 
was a strategy by mobile phone producers which, combined with the short life 
of phones, ensured high sales. Despite this, a majority of participants expressed 
a desire to own an up-to-date phone. There was consensus that a phone was old 
after 6-12 months. Considering the primary environmental impact of mobile 
phones occurring during production and retirement, this presents a significant 
issue. 

5.9. Evaluation of ecodesigned phone concept 

The model of the ecodesigned phone concept (described in Appendix B) 
proved to be an excellent, provocative stimulus in the focus group discussions. 

‘What a horrible colour! Is that really the colour it's supposed to have?’  
- Linus 

The aesthetic of the model did not appeal to the focus group participants. The 
colour was the first thing mentioned by all groups. The participants proved to 
be sensitive and negative towards strong eco-clichés, such as the use of green. 
Beyond the green colour, however, the participants did not consider the phone 
to have a more environmentally friendly appearance than the other phones 
presented. They were unable to say in which ways the phone may be beneficial 
to the environment. The actual environmentally beneficial attributes were 
considered too insignificant to warrant the environmental focus of the styling. 

‘Why so obvious? All their phones should be eco-friendly without having 
to shout about it.’   - Simon 

Simons comment above illustrates a view held by many participants. Though 
explicit environmental styling was considered unattractive, ecodesign itself is 
attractive. 

Unsurprisingly there was a difference of opinion regarding the size and shape 
of the phone. The majority of participants were sceptical towards the large 
touchscreen since durability is a major concern. 

Participants considered the simple design of the concept to communicate 
ecodesign but at the same time a lack of functionality. Combined with the 
guessing regarding brand, this also suggests that the participants hold brand 
associations concerning functionality. 
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6. General quantitative data 
This section presents a brief description of the method of quantitative data 
collection, the respondent profile and an analysis of general data. 

6.1. Web questionnaire 
Quantitative data was collected using a web questionnaire published 
2008.11.05 and operative for four weeks. This data was the input to a Kano 
analysis and conjoint analysis. The nature of the questions and desired form of 
presentation made the internet, as opposed to paper or telephone interviews, the 
most appropriate medium. 

Social networks were exploited to collect responses to the web questionnaire. 
This was considered a suitable method due to the length of the questionnaire 
and time required. To increase motivation, respondents were able to enter into a 
prize draw with chance of winning a mobile phone and cinema tickets. 

Segmentation 

Demographic and socio-economic data was collected for segmentation. In 
addition, respondents were required to state there self-assessed level of 
environmental knowledge – eco-literacy – and their attitude towards 
environmental issues – eco-profile. The eco-profiles were adapted from a report 
on communicative target groups (Naturvårdsverket, 2008b). Five levels of eco-
profile were used, refer to Table 4. 

Table 4 Classification of eco-profiles according to respondent beliefs. 

Eco-profile Beliefs 
Sceptic Climatic change is primarily a natural trend that may well soon turn. I do not feel 

compelled to change my behaviour with regard to the environment. 
Passive There are several environmental problems caused by human activities but as an 

individual I am largely unable to influence these effects. 
Neo-nascent There are many environmental threats that require urgent measures but I find it 

difficult know which actions to take. 
Balanced The environment is a global problem that requires individual action for which I 

have a personal responsibility. I have taken several measures to reduce my 
environmental impact and believe that regulations play an important role in 
environmental management.  

Fanatic Environmental problems are a serious threat and how their impact can affect my 
situation worries me. I feel a strong personal responsibility to make a change. 

6.2. Respondent profile 

The respondents of the web questionnaire can be characterised as Swedish 
individuals living in urban areas in Sweden aged 20-45. 80% were studying at 
university or university graduates. 70% claimed to have good or fairly good 
eco-literacy, and 75% to have a balanced or fanatic eco-profile. See Error! 
Reference source not found. for more details. 

6.3. Correlation of collected variables 
Based on the 121 completed responses, a significant, if relatively weak, 
Pearson correlation of 0.358 to a significance level of 0.01 was found between 
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eco-profile and eco-literacy. This can be seen in Figure 15. No other significant 
correlations of interest were found between the factors of age, income, level of 
education, occupation, region, eco-profile, eco-literacy or preferred mobile 
brand. It is possible that correlations would be found with a greater sample size. 

  
Figure 15 Summary of respondents’ eco-literacy and eco-profile. The number 

of individuals in at each eco-literacy level is shown on the x-axis. A 
correlation between level of engagement and level of knowledge 
can be observed. 

6.4. Ranking of Ten Golden Rules 
Respondents were asked to rank the Ten Golden Rules in what they believed to 
be order of importance regarding the environmental performance of a mobile 
phone. The results by rank shown in Figure 16. 
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Figure 16 The figure shows the importance of the Ten Golden Rules as 
ranked by respondents. Each bar shows the proportion of 
responses for each rule at that rank. 

Figure 16 shows that respondents consider energy consumption in use, resource 
consumption and protection as the most important factors to improve the 
environmental performance of a mobile phone. Least important are 
upgradeability, weight, information and structure. The trends are however not 
very prominent suggesting that respondents have only a vague idea of what is 
environmentally correct at aspect, impact and effect levels. This agrees with 
findings  from the focus group. 
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7. Kano analysis 
This section provides an overview of the Kano analysis method and how the 
method has been applied in this study10. There follows the results and analysis 
of the investigation. 

7.1. Theory of Kano analysis 
The Kano analysis method provides insights into which product attributes 
produce ‘attractive quality’ to the customer. Attributes are classified according 
to their degree of functionality and customer satisfaction. Data is collected 
through a questionnaire that presents pairs of functional and dysfunctional 
statements or questions. For example: 
 
Functional:  

 
If the mobile phone has a multiple choice of ringing signals, how would 
you feel? 

Dysfunctional:  If the mobile phone does not have a multiple choice of ringing signals, 
how would you feel? 

Respondents are provided with five answer options that form an ordinal scale: 
• I really like it that way 
• It must be that way 
• I am neutral 
• I can live with it that way. 
• I dislike it that way. 

Respondents are required to rate how they feel about both the functional and 
dysfunctional question or statement. The pairs of responses are then interpreted 
using the matrix shown in Table 5. 

Table 5 Kano matrix for interpreting customer requirements. A - Attractive, 
O - One dimensional, R - Reverse, I - Indifferent, M – Must-be, Q - 
Questionable result 

Dysfunctional statement 
1. 2. 3. 4. 5. 

 
Customer requirements 

like must-be neutral live with dislike 
1. like Q A A A O 
2. must-be R I I I M 
3. neutral R I I I M 
4. live with R I I I M 

Functional 
statement 

5. dislike R R R R Q 

The sum of responses can then be analysed through graphical representation. 
When entered along axes for customer satisfaction and functionality, answers 
can be interpreted as shown in Figure 17. 

                                                 
 
10 For a comprehensive description of the different ways in which the Kano method can be applied and 
the interpretation of the analysis, see Centre for Quality Management (1993). 
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Figure 17 Kano diagram of the categories of quality plotted relative to 

attribute functionality on the independent axis and customer 
satisfaction on the dependent axis. 

Figure 17 provides a graphical interpretation of the different categories of 
quality. The arrow signifies the dynamic of customer requirements. The theory 
of attractive quality predicts that over time a successful attribute will change 
from attractive, to one-dimensional, and finally to a must-be. 

Consider for example remote controls for televisions. Their attractive quality 
has followed the development pattern described above and is described by 
Nilsson-Witell and Fundin (2005). When introduced on the market the new 
attribute is not considered terribly interesting (except by early adopters). 
During the growth phase of a market, the attribute is attractive since it make 
customers satisfied but they feel neutral if it is not included. After frequent 
usage, perceptions of the attribute change to one-dimensional quality. When the 
attribute is mature and a lot of people know its value; it turns into a must-be 
item. Nilsson-Witell and Fundin (2005) question whether all attractive 
attributes start as indifferent but emphasise the general dynamic nature of 
product features. 

Based on the concept of product quality proposed by Garvin (1984) those 
aspects best captured by a Kano analysis are presented in Table 6. 

Customer  
satisfied 

Customer  
dissatisfied 

Product 
dysfunctional 

Product fully 
functional 

Must-be 

One-dimensional 
Attractive 

Indifferent 
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Table 6 Quality markers captured by Kano analysis and importance rating. 

Markers of Quality Captured by Kano 
& importance 

Performance X 
Features X 
Reliability  
Conformance  
Durability (x) 
Serviceability  
Aesthetics (x) 
Perceived quality 

 

X 

One problem of the Kano methodology is that the assessment commonly 
includes a mixture of binary attributes (the mobile phone has WiFi) and 
continuous attributes (battery life). Respondents may find it much easier to 
relate ‘exciters’ and ‘must haves’ to binary attributes whereas continuous 
attributes tend to be ‘one dimensional’. While it may be argued that a 
manufacturer should not over-perform on one-dimensional attributes, it is clear 
that the way in which the attributes is presented and whether a baseline 
performance indicator is provided (such as, battery life providing 100 hours of 
talk time) may have an impact on respondents evaluations. This must be 
considered in the interpretation of results. 

7.2. Application of Kano analysis in the study 

A set of possible attributes was generated through short interviews with mobile 
phone users on desired features and a brainstorming session with four 
participants aged 20-35. Possible attributes were also taken from those 
proposed by Palin (2008). From a list of over 100 possible attributes, 24 
product attributes were selected. These were selected based on their potential 
environmental benefit, potential attractiveness and whether it was possible to 
communicate the attribute to the respondent. Further, only attributes of similar 
magnitude and level of detail (i.e. how influential that particular attribute is to 
the overall concept) were selected to avoid distortion of the results due to 
respondents’ bias towards the ‘big issues’.  

Data was collected through a web survey. The survey contained six blocks of 
four statement pairs. Each respondent was presented at random three blocks, 
making 12 attributes per respondent. This random presentation was designed to 
minimise bias. Additional responses were collected at the focus groups using 
paper questionnaires where respondents were each presented 8 attribute pairs. 

In addition to the Kano ratings, respondents were asked how important they 
considered each attribute and rate this on a five-point scale.  

The data was plotted graphically for interpretation using Matlab and Excel. The 
axes dividing the diagrams into four quadrants are based on the mean customer 
satisfaction and mean customer dissatisfaction, as described in Centre for 
Quality Management (1993). Further, the data was analysed and results 
segmented using the associated general demographic and environmental 
profiles. 
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Refer to Appendix D for the full text list of Kano questions and an example of 
question presentation. 

7.3. Results and analysis of Kano diagrams 
The web survey resulted in 226 responses of which 121 were full responses and 
a further 98 responses were not completely filled out but usable for the Kano 
analysis. It was not however possible to segment incomplete responses by eco-
profile and eco-literacy since the corresponding questions came later in the 
questionnaire and were unanswered. The profile of respondents is presented 
under Section 6, General quantitative data. In addition to the web respondents, 
participants of the focus groups also completed the Kano survey. 

The results from a Kano analysis are primarily at attribute level, though some 
more general trends can also be identified. Moreover, the attractiveness of a 
particular attribute will depend on the particular customer segment. This 
produces a plethora of results which, while interesting are at too great a level of 
detail for an exhaustive account. Accordingly, presented here are some 
exemplary cases and general trends. 

Shown below are the Kano diagrams for the focus group and for web 
respondents with a balanced eco-profile. Many segmentation variations were 
tested. Age proved to be the most significant factor. No natural segmentation 
resolved the spread of answers to contentious attributes. Attributes included in 
the ecodesigned phone concept are marked in red. 

Table 7 Key of attributes shown in the Kano diagrams. For the full 
questions, refer to Appendix D. 

1 Info on surrounding env. 
2  Low SAR 
3  Min. transport 
*4  Extra durable phone 
5  Min. packaging 
6  Min. energy/resources in 

manufacturing 
7  Standard connections 
*8  Peripherals on request 

only 
9  Trade-in 

10 Auto grey scale 
11 Manf. high CSR-

ranking 
12  Lifetime optimised to 

first user 
*13 Energy consumption 

visualised 
14 Conventional charging 

not required 
*15 Renewable/recycled 

materials 

16 Manf. ethically sound 
17 Toxic substances omitted 
18 Modular 
*19 Auto screen brightness 
20 Ecolabelled 
21 Deposit system 
22 Communicates eco-

friendliness 
23 Customisable 
24 Wireless router 

* Attributes included in ecodesign phone concept. These are marked in red on the diagrams. 

Focus group participants 

Figure 18 displays the Kano diagram for focus group participants. There is a 
fairly even spread of attributes but with many clustered around the intersect. 
Compared to the other groups, there is less tendency to dissatisfaction but also 
slightly less tendency to satisfaction. This is also reflected in the self-stated 
interest scores.  
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Figure 18 Kano diagram for focus group participants. n≈14 per attribute. 

Refer to Table 7 for a key of attributes. 

Table 7 displays a summary of selected clearly classifiable attributes. 

Table 8 Summary of attribute classifications for focus groups 

Attractive One-dimensional Indifferent 
19 Auto screen brightness 
6 Min. energy/resources in 
manf.    
14 Conventional charging 
not required 

7 Standard connections 
16 Ethically sound manf. 
21 Deposit system 

5 Min. packaging 
10 Auto grey scale 

Of the attributes included in the ecodesigned concept phone, only the auto 
dimming screen was considered attractive. Interesting to note though is that the 
inclusion of recycled and renewable materials, though no a cause of excitement 
to the customer is unlikely to cause dissatisfaction. 

Point eight regarding peripherals available on requires only at no extra charge 
is a reverse attribute for this group. As a reverse attribute, the diagram is 
inverted which means that the line for one-dimensional attributes has a gradient 
of -1. In other words, the focus group participants consider the inclusion of 
peripherals as a linear satisfier and do not appreciate the environmental gains 
that could possibly result from a reduction in consumption.  

Web respondents 

Figure 19 displays the results of web respondents with a ‘balanced’ eco-profile. 
Interesting to note is that although the average potential for customer 
satisfaction (x-axis) is little higher than the previous groups, some attributes are 
more distinctly attractive.  
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Figure 19 Kano diagram for balanced segmented. 70 respondents (n≈35 per 

attribute) 

Table 9 provides a summary of the most significant aspects for these 
respondents. 

Table 9 Summary of significant attribute classifications for respondents with 
‘balanced’ eco-profile. 

Attractive One-dimensional Indifferent 
14 Conventional charging 
not required 
19 Auto screen brightness 
23 Customisable 
20 Ecolabelled 

7 Standard connections 
17 Toxic substances omitted 
16 Ethically sound manf. 
21 Deposit system 

1 Info on surrounding 
environment 
22 Communicates eco-
friendliness 
 

The spread of answers for the above attributes was limited. The distribution of 
attributes was rather similar for the entire, unsorted sample of web respondents. 
This suggests that eco-profile is not the most significant segmentation factor.  

Trends 

The mean potential for customer satisfaction and customer dissatisfaction both 
increased with age. There was also a general shift of attributes from the 
attractive to one-dimensional quadrant. In general, importance ratings also 
increased with age.  

It is interesting to note that none of the environmental aspects in the analyses 
are classified as must-haves. Certainly, the attributes were selected with the aim 
of being attractive to the consumer. However it was expected that some 
attributes such as the omission of toxic substances would be classified as such 
(regardless of whether this is the case in real life). A somewhat higher 
proportion of must-haves was however observed with increased environmental 
awareness. 
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This is positive from the respect that even basic environmental attributes have 
the potential to add value to the product but less positive as a measure of the 
environmental expectations of the consumer. 

A study of the Kano response matrices showed that the majority of attributes 
provided fairly consistent responses with only a small amount of spread 
between different answer categories. More contentious attributes were No. 8 
regarding peripherals on request, No. 12 on an optimised (reduced) lifetime and 
No. 21 on a deposit system. No segmentation using demographic or 
environmental factors was found that reduced this spread. The question must 
also be asked in such cases whether the questions were correctly understood. It 
is not unreasonable however that these attributes could cause disparity. For an 
example of a spread matrix, refer to Appendix D. 

Importance ratings 

The importance ratings, irrespective of segmentation, showed that attributes 2  
(low SAR) 4 (durability) and 7 (standard connections) were considered most 
important. While attribute 17 on the omission of toxic substances was generally 
considered highly important by web respondents, the focus group participants 
rated this aspect as having average importance. Unsurprisingly, attribute 1 
(information on surrounding environment) to which respondents were most 
indifferent was also rated as the least important. 

Attribute 4 on durability is plotted close to the intersect for most segments yet 
is considered highly important demonstrating that the additional importance 
rating can be useful in the interpretation of Kano diagrams. 
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8. Conjoint analysis 
This section describes the theory behind conjoint analysis and how the method 
has been employed in this study. The results and analysis of these are also 
presented. 

8.1. Theory of conjoint analysis 
Conjoint analysis is an indirect method for evaluating individuals’ interest in 
product characteristics. It is based on the assumptions of the value component 
models that products can be described as a sum of their features. The method is 
useful in the product development process for prioritising, validation and 
concept selection (Kaulio, 1996) and is commonly used in marketing. 

Conjoint analysis can be used to provide a realistic picture of a real-life 
purchase situation (van der Haar et al., 2001). It is designed to study the trade-
offs made by customers when choosing between alternatives.  

Indirect methods aim to provide realistic choice situations and thereby avoid 
inflated interest in attributes that can occur when these are presented 
individually. Though a cognitivistic approach whereby respondents are asked 
to state their preference for a series of hypothetical situation, indirect methods 
do not require respondents to reflect consciously on the part worth of various 
attributes in the same way as if asked directly. They enable respondents to 
‘follow their intuition’ rather than have to rationally deconstruct their own 
judgement or preference.  

Discrete choice experiments provide another indirect method for assessing 
customer’s preference to alternatives. Conjoint analysis was chosen for this 
study for its relative accessibility and for practical reasons. 

Typically, a conjoint analysis takes the following steps: 
• Identify attributes that underlie consumer preferences for a product. 
• For the identified attributes, set levels or values to represent ranges of 

variation in real markets 
• Combine the levels to create hypothetical market offerings (so-called 

plancards). 
• Collect ranking/scoring data from consumers. 
• Calculate the utility values of the attributes and levels using regression 

analysis. 

The results provided by the method are utilities (part worths) for the different 
levels of the attributes and the relative importance of the various attributes. 

If price is included as an attributed, the results of this analysis can also be used 
to calculate price sensitivity. Further, the results can be used to simulate 
consumer preference to find attractive concepts. Important to note is that 
conjoint analysis models consumer preference rather than actual purchase 
behaviour. 
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8.2. Application of conjoint analysis in the study 
Five key attributes were identified for the study: price11, function, 
environmental consideration, release date and design (styling). Four levels were 
set for each attribute. Existing products were analysed to determine suitable 
values for the different levels.  

Five attributes and four levels create 1024 possible combinations. Since this is 
an unrealistically large number of combinations to evaluate, a partial factorial 
design was used, whereby the number of cases required for evaluation is 
considerably reduced. SPSS was used to create an orthogonal design to 
eliminate the bias of this reduced design. The same number of levels was used 
for each attribute to allow the creation of an efficient plancard design and 
reduce the risk of bias towards certain attributes. 

16 plancards (concepts) and four holdout cases were generated. The holdout 
cases are dummy cases that are not included in the evaluation of utilities but 
used only to test the reliability of responses. 

The concepts were presented using a web survey and rated using an analogue 
(slider) scale. An analogue scale enables more realistic judgements than 
discrete scores. The order of plancards was randomised to eliminate bias. The 
design of the presentation was designed to resemble that of the mobile phone 
specifications presented in-store. For an example of how concepts were 
presented, refer to Appendix E. 

Results were analysed with SPSS Conjoint as described by Janssens et al. 
(2008). All attributes were modelled as discrete except for price with was 
modelled and ‘linear less’, i.e. that there is a linear decrease in utility with an 
increase in price. 

Brand, though a central factor for preference and purchase decisions, was not 
included since the number of levels did not allow for this. Instead, respondents 
were asked to state their preferred brand. 

8.3. Reliability 
Since the number of parameters is close to the number of profiles rated in this 
study, the correlation between observed and estimated scores is artificially 
inflated. Four holdout cases are therefore used to provide a better indication of 
the fit of the model. Responses for which there was insufficient correlation 
between the predicted response and the holdout cases were excluded. 

The goodness of fit of responses was checked at an individual level. Of the 121 
complete responses, a total of 60 proved to have a sufficient degree of 
correlation. A minimum level of 0.667 was accepted for Kendals tau for the 
model in general and holdout cases. 
                                                 
 
11 There are some issues with the inclusion of price due to its possible influence on other parameters. 
Further, the model is sensitive to the correct price range. Too small and price will have little 
importance. Too large and price may be given inflated importance or alternatively be ignored by 
respondents if too unrealistic. However, the factor is so central to preference and there is a general 
acceptance of the necessity of its inclusion. 
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8.4. Results and analysis 
The response group was relatively young. 72% of respondents were under the 
age of 35. Respondents also had a high level of education. 85% of respondents 
over 20 years of age had some or had completed university education. The 
division between respondents in education and those in employment was even 
and accounted for 95% of the group. The sample comprised 45% females and 
55% males. The group’s self-stated eco-literacy was modest at the same time as 
there was a high percentage (62%) with a ‘balanced’ eco-profile. 

Factor utilities and importance 

Table 10 shows the utility factors for the entire sample and for respondents 
grouped by eco-profile. 

Table 10 Part utilities of the different attribute levels for all respondents and 
by eco-profile. 

Segment All 
n=60 

Eco-profile 
Sceptic, Neo-

nascent, 
Passive  

n=11 

Eco-profile 
Balanced  

n=37 

Eco-profile 
Fanatic 

n=12 

  Utility 
Estimate 

Std. 
Error 

Utility 
Estimate 

Std. 
Error 

Utility 
Estimate 

Std. 
Error 

Utility 
Estimate 

Std. 
Error 

No regard to 
environment 

-16.022 2.682 -8.114 4.167 -19.179 2.565 -13.536 2.113 

Legal requirements 
fulfilled 

-5.939 2.682 -6.409 4.167 -6.260 2.565 -4.516 2.113 

Envir. conscious 
design 

11.316 2.682 6.205 4.167 13.233 2.565 10.089 2.113 

Eco 

Ecolabelled 10.645 2.682 8.318 4.167 12.206 2.565 7.964 2.113 

< 3 months -.218 2.682 2.477 4.167 -.861 2.565 -.703 2.113 

3-6 months -.526 2.682 -1.205 4.167 -.334 2.565 -.495 2.113 

6-12 months 1.532 2.682 .591 4.167 2.132 2.565 .547 2.113 

Release 

12-18 months -.789 2.682 -1.864 4.167 -.936 2.565 .651 2.113 

Multitask .078 2.682 -.932 4.167 -.260 2.565 2.047 2.113 

Media 1.257 2.682 2.273 4.167 1.524 2.565 -.495 2.113 

Everyday -10.305 2.682 -12.136 4.167 -10.436 2.565 -8.224 2.113 

Function  

Feature 8.970 2.682 10.795 4.167 9.172 2.565 6.672 2.113 

Eco-techno .066 2.682 -.045 4.167 .057 2.565 .193 2.113 

Eco-chic -2.826 2.682 -3.045 4.167 -2.963 2.565 -2.203 2.113 

Classic 3.503 2.682 2.955 4.167 4.530 2.565 .839 2.113 

Design 

Modern -.743 2.682 .136 4.167 -1.625 2.565 1.172 2.113 

Low -5.930 1.385 -4.509 2.152 -5.568 1.325 -8.348 1.091 

Medium -11.859 2.770 -9.018 4.303 -11.135 2.649 -16.696 2.183 

High -17.789 4.156 -13.527 6.455 -16.703 3.974 -25.044 3.274 

Price 

Premium -23.718 5.541 -18.036 8.606 -22.270 5.298 -33.392 4.365 

(Constant) 52.104 3.794 45.591 5.892 51.152 3.628 61.010 2.989 

The group was segmented by age, eco-profile, eco-literacy, occupation, gender, 
preferred brand and income. Segmentation had only marginal effects on the 
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results of preferred environmental regard, though greater impact on the other 
parameters. However, due to the sample size and inconsistent results it was 
difficult to identify any clear trends. 

The results show for the attribute levels tested that there is a clear preference 
for ecodesigned and ecolabelled mobile phones ahead of those merely fulfilling 
environmental legislation and lastly those not taking the environment into 
regard at all. This applies to all groups tested12.  

The utilities are scaled so that their sum is zero within each utility. This mean 
that the options of no environmental regard and only fulfilling legal 
requirements, which are negative in Table 10, are not necessarily unattractive 
or would not be accepted by the consumer, merely that the ecodesign and 
ecolabelled options are in contrast considerably more attractive. 

Interestingly, a release date of 6-12 months ago received the highest utility 
score. This may be since the majority of respondents consider phones that are 
not newly released as better value for money. This was suggested by several 
respondents when asked who had completed the questionnaire. New phones 
received a higher utility with younger groups. 

Of the presented levels, the feature-packed phone gained the highest utility and 
the basic, every day phone the lowest confirming the general assumption that 
phone features are an important selling point (whether they are actually used or 
not). A classic, timeless design was considered the appealing of the presented 
options and an eco-chic styling as the least attractive. It was not judged as 
appealing to have pronounced environmental styling. 

Table 11 Importance of the different attributes for all respondents and by 
eco-profile and correlation of the model. 

Segment All 
n=60 

Ecopro1_3  
n=11 

Ecopro4  
n=37 

Ecopro5  
n=12 

Eco 29.083  24.005  31.010  27.796  

Release 15.690  20.673  14.090  16.058  

Function 22.428  25.354  22.518  19.471  

Design 15.679  16.060  15.487  15.925  

Importance 
(%) 

Price 17.119  13.908  16.896  20.749  

 Value Sig.  Value  Sig.  Value Sig.  Value Sig.  

Pearson's R .990 .000 .964 .000 .992 .000 .993 .000 
Kendall's tau .900 .000 .833 .000 .917 .000 .967 .000 

Correlation 

Kendall's tau 
for Holdout 

1.000 .021 1.000 .021 1.000 .021 .667 .087 

Table 11 and Figure 20 show the relative importance of the product attributes 
resulting from the conjoint analysis. 

                                                 
 
12 Strictly speaking the population sizes of the Sceptic and Fanatic groups are too small to test the 
number of factors in the model to the required degree of certainty. The results are provided here 
nonetheless since they agree to such an extent with the Balanced group and entire population. 



__________________________________________________________Conjoint analysis___ 

55 

  
Figure 20 Summary of the importance of the factors presented in the conjoint 

analysis for all respondents. The environmental consideration of 
the product scores highest. This score is far higher than expected 
giving cause to question the survey design. 

Environmental consideration is shown as the most important attribute for the 
presented concepts and levels. This score is far higher than could be expected 
and thus care needs to be taken in interpreting this result. The relative 
importance of the other attributes is less controversial with function, price, 
release date and design in descending order of importance. 

Price equivalents were calculated but proved to be unrealistic due to the 
inflated level of importance for environmental performance. 
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9. Discussion 
This section discusses issues regarding the reliability and validity of the results 
collected during this investigation.  

9.1. Focus groups 
The focus groups were designed with the target group for the Sony Ericsson 
W890i in mind. The group of 16-18 year olds was younger than originally 
planned. This group was possiblly less reflective than older participants would 
have been. Therefore different stimuli and methods could have been employed 
to elicit higher order needs and desires, which proved difficult to reach with the 
method employed. 

Functionality is a key aspect to customers and forms a starting point for further 
discussion. The focus group participants required a concrete conceptualisation 
of the product in question in order to be able to discuss possible further needs 
and issues, as also found by Karlsson et al. (1998). On analysis, questions could 
also have been more open and discussion more free. However, the participants 
relative lack of interest in environmental issues demanded active probing 
around these issues to create valid discussion. 

The results of the focus groups had most likely been somewhat different if an 
older age group had been targeted. It is conceivable that more nuanced 
reflections would have been proposed and that attitudes to environmental 
aspects had been more positive. 

9.2. Quantitative methods 
The web survey was distributed via social networks. Recipients were requested 
to forward the survey to other people in their network to increase the number 
and spread of respondents. This method does not produce a representative 
population sample. This limitation was accepted as necessary. Results must 
therefore only be interpreted with this in mind. One example of skewness is the 
high proportion of respondents with university education. Nonetheless, this 
group may be seen as quite representative of the wide target of the Sony 
Ericsson W890i. 

Web surveys offer little control over respondents compared to methods such as 
personal interviews. This problem can be seen in the high proportion of 
incomplete answers and the large number of inconsistent answers in the 
conjoint analysis. While the reliability of responses to the conjoint analysis are 
checked for significance, it is more difficult to asses the reliability of the Kano 
and other responses. These have been accepted as reliable with the exception of 
two cases with repetitive responses. 

In general, the web survey proved to be too long and arduous for many 
respondents, clear from the high drop-off rate. 
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Kano analyis 

The Kano analysis is a cognitive exercise which is sensitive to the 
interpretation of the presented attributes. The majority of attributes were (of 
necessity) presented as solution-independent concepts. This added level of 
abstraction increases the room for interpretation by the respondent and 
increases their burden.  

The Kano method looks only to the benefit aspect of value. It is however 
impossible to know to what extent different respondents may factor in 
perceived costs and trade-offs.  

Some respondents may have misunderstood the Kano scale. This problem is 
cited as relatively common. The scale is ordinal but some respondents interpret 
“must have” as stronger and more positive than “really like”. Such cases can 
lead to a greater degree of indifference in the results. 

Conjoint analysis 

The low number of complete responses and the poor correlation of many 
holdout cases suggest that the survey method, if not to complicate, was too 
demanding. 

Environmental aspects receive a disproportionately high importance in the 
conjoint analysis. Conjoint analysis is based on concepts that present product 
features to respondents. However, in real-life situations, product information 
diffuses and does not happen instantaneously. Over emphasis of environemntal 
information can be seen as one contributing factor in this scaling issue.  

Though an indirect method, the conjoint analysis may have suffered the same 
fate as many self-explicated methods. Respondents may have tried to give the 
‘right’ answers thus boosting the importance of environmental aspects. 

Further, conjoint analysis mimics real life situations except that respondents 
motivation is not as great as when searching for a new product for themselves. 
This lack of incentive may also skew results. 

Price also seems affected by the scaling issue. It is possible that the price range 
was too small. It is also likely that price is abstract to many respondents since 
most phones are bought bundled with a subscription. This means that 
consumers may have low awareness of the product price. 

Lastly it is important to stress that conjoint analysis only provides a measure of 
preference. It does not predict actual buying behaviour. It is conceivable that a 
respondent may much prefer one of the presented concepts yet still have no 
intention to buy it since other attributes that are not included in the analysis 
make a different concept even more attractive. 
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10. Conclusion 
The purpose of this study was to investigate the customer value of ecodesign 
applied to mobile telephones. A mixed method approach employing focus 
groups, Kano analysis and conjoint analysis was used. 

The methods used in this study produced slightly varying results. With due 
caution to their interpretation, the following conclusions can be drawn. It is 
important to consider the profile of the respondents in this investigation. The 
conclusions are drawn for the general population rather than a smaller group of 
green consumers. Also conclusions would likely differ if a different population 
was investigated. It is important to note that the conclusions apply in particular 
to mobile phones. Taking care, some generalisations may be made to similar, 
technology and feature rich small electrical consumer goods. 

In general it is imperative to consider the nature of the product, how the 
product is used and by whom when assessing the possibility of customer value 
and ecodesign. The same group may act differently in different cases.  

 

• Product attributes resulting from ecodesign can facilitate customer value. 

The results of the Kano analysis and conjoint analysis demonstrate clearly that 
it is possible to facilitate customer value through ecodesigned product 
attributes. Though beneficial to the environment, the primary customer value is 
found in the non-environmental consequences and goals. Also, trade-offs in 
functionality are not acceptable. 

That eco-attributes are overshadowed by functional attributes can be considered 
an issue of scale. Furthermore, interest in environmental attributes diminishes 
with the perceived extend of the environmental impact of the product. 
Accordingly, the option and existence value in connection with the product are 
not considered by consumers. Since mobile phones are not considered a major 
environmental issue, solutions to possible issues create a correspondingly small 
opportunity for customer value. This makes eco-efficiency an unattractive 
strategy. 

• Ecodesign creates product preference. 

Only a limited number of consumers are willing to pay a premium for 
ecodesign implemented at product attribute level alone. However, when 
choosing among equals, there is clear preference for the environmentally 
conscious product, so long as this information is readily available. 

• The ecodesign of product attributes must be supported by green brand 
positioning. 

Rational arguments alone are insufficient to create conditions for increased 
customer value. Consumers are incapable and not motivated to make their own 
judgements of environmental aspects and possible benefits. The lack of direct 
feedback and small scale of the individual product means that appropriate 
brand positioning is required make customers aware and appreciate the 
environmentally conscious aspects of the product. Only once the entire 
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company is perceived as green will the potential environmental benefit be 
evident. 

• Companies should implement ecodesign measures across their entire 
product range. 

Besides the argument above, environmental aspects are a credence issue. Green 
brand positioning must be backed up by company wide actions and across the 
entire product range to ensure credibility.  

• There are opportunities to take a leading position as a green producer. 

Green mobiles are scare on the present day market. Further, consumers’ high 
brand awareness and lack of green brand associations means that there is an 
opportunity to take win first-mover advantage.  

The ‘quiet’ communication of environmental benefits is insufficient to 
distinguish the brand. There is an information gap between producer's 
environmental performance and consumers’ conception of the same. A lack of 
such information can also be considered untrustworthy. 

However, it may take a long time to establish green brand associations. It is 
often the companies that have worked actively with environmental aspects 
prior to any green drives that are considered the most credible (Peattie, 1998; 
Fröberg & Rehnberg, 2008). 

• Caution is required in the explicit communication of environmental 
aspects through the product. 

Caution is required in explicitly communication environmental aspects through 
the product. All analyses showed that an overt environmental styling was not 
preferred by respondents. Though green attributes may be desired there was no 
evidence of a desire for auto-expressive benefits through green consumption.  

It is moreover difficult to communicate environmental aspects through the 
product alone. These are often too complicated and require information 
surrounding product.  

Lastly, there is a common assumption that environmentally conscious products 
are more expensive. Though a situation of direct comparison products that are 
identical in all respects besides the environment is unlikely to occur, consumers 
may nonetheless believe that the expressively environmentally friendly product 
is relatively more expensive. 

 



________________________________________________________________Epilogue___ 

61 

11. Epilogue 
This study provides insights into the relationship between customer value and 
ecodesign with regard to mobile telephones. It has also illuminated numerous 
other areas of interest for future study. For example, how will consumers 
respond to profit-motivated environmental measures and ethical strategies?  

Customer value increases all the time. Yesterday’s product attributes do not 
command the same customer value as they did when they were new. This study 
looks at influence of ecodesign in the short term. It is naturally intersting to 
consider how ecodesign will affect customer value in a more long term 
perspective. Will ecodesign facilitate more or less value in future? Will 
ecodesign become a stronger selling point in its own right even in technology-
driven consumer products? 

This study points to similarities between the barriers experienced in the 
application of ecodesign and those of innovation. A closer study of this field is 
of great interest from a strategic perspective. 

Now that a framework for research has been established it would interesting to 
study both other target groups and other product groups. For example, what 
similarities and differences are there in a business-to-business market or with 
durables? 

Lastly, during this study there have been several noteworthy developments by 
mobile telephone manufacturers. Most prominent is the launch in September 
2008 by Sony Ericsson of their first ecodesign concept phone:  

‘GreenHeart is a full concept with all life cycle in mind it includes 
features such as bio-plastic housings, recycled plastic keypads, zero 
charger with 3.5mW standby power, HTML based e-manuals, a game 
style educational application “Ecomate” and environmentally conscious 
packaging.’  – Sony Ericsson (2008b) 

With strong influence from Greenpeace, it may not be long until we see truly 
green mobile phones on the marekt. 
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Appendix A The Ten Golden Rules 

1) Don’t use TOXIC substances and arrange closed loops for necessary but 
toxic ones.  

2) Minimise energy and resource consumption in production and transport 
through HOUSEKEEPING.  

3) MINIMISE energy and resource consumption in the usage phase, especially 
for products with most significant environmental aspects in the usage phase.  

4) Promote repair and upgrading, especially for SYSTEM dependent products.  

5) Promote LONG LIFE, especially for products with most significant 
environmental aspects OUT of usage phase.  

6) Use structural features and high quality materials to minimise WEIGHT not 
interfering with necessary flexibility, impact strength or functional priorities.  

7) Use better materials, surface treatments or structural arrangements to 
PROTECT products for dirt, corrosion and wear.  

8) PREARRANGE upgrading, repair and recycling through access ability, 
labelling, modules, breaking points, manuals.  

9) Promote upgrading, repair and recycling by using few, SIMPLE, recycled, 
not blended materials and no alloys.  

10) Use as FEW joining elements as possible and use screws, adhesives, 
welding, snap fits, geometric locking etc. according to the life cycle scenario. 
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Appendix B Ecodesigned phone concept 

This appendix presents the phone concept developed in a master's project by 
Palin (2008) using ecodesign principles (Figure 1 left). The focus of this 
concept is on recycling, material selection and in-use energy consumption. 
Features include: 

• A large screen to facilitate disassembly, reduce the number of parts by 
omitting a keypad and reduce the plastic content of recycled copper 
fraction. 

• A high proportion of recycled materials 
• Parts that enable simple identification for sorting 
• An eco-friendly styling through simplicity, colour and the visualisation 

of recycled materials under the back piece. 
• Information to the user such as to return their old phone on first start-up, 

a reminder to remove the charger when fully charged,  
• Energy saving features such as a sensor to adjust screen brightness 

automatically and the visualisation of energy consumption. 

  
Figure 1 Ecodesigned concept phone and Sony Ericsson W890i. 

The Sony Ericsson T650i was ranked as the most ecofriendly by Greenpeace in 
Searching for Green Electronics (2008a). The Greenpeace study provides a 
snapshot of selected products available on the market between August and 
November 2007. The W890i, Figure 1 right, is based on the same platform and 
is considered to offer equivalent environmental performance. 

For a full description of the concept and analysis of the W890i, refer to the 
original master’s thesis.  
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Appendix C Profile of web respondents 

This appendix shows a breakdown of the web respondents by socio-
demographic factors as and eco-profile. 

  
Figure 1 Distribution of age and range for all respondents (left, n=219) and 

complete answers only (right, n=121). There is a marked under 
representation of respondents in the age span 30-34. 

  
Figure 2 Eco-profile of all respondents who answered completely (n=121). 

The 'Balanced’ group is overrepresented compared to the Swedish 
mean. 
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Figure 3 Place of habitation for all respondents. 

  
Figure 4 Level of education of all respondents. 

  
Figure 5 Annual income for all respondents in employment. 
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Appendix D Kano analysis 

This appendix describes the attributes tested in the Kano analysis, shows how 
they were presented and provides an example of a spread result matrix. 

Table 1 Table of Kano questions. The columns to the right classify the 
questions by the Ten Golden Rules and general ecodesign 
strategy. 

   Ecodesign approach 
 Functional statement Dysfunctional statement 10GR Strategy 
1 The phone provides information 

about the surrounding 
environment, such as pollution, 
pollen and solar radiation. 

The phone does not provide 
information about the surrounding 
environment. 

Other Education 

2 The SAR (specific absorption 
rate) rating of the phone is very 
low safeguarding possible health 
issues. 

The SAR (specific absorption 
rate) rating of the phone is not 
low. 

Other Health 

3 Local production and efficient 
logistics are used to minimise 
transportation needs. 

Transportation needs are not 
minimised 

House-
keeping 

Energy 

4 The phone is extra tough with 
protection against dropage, water, 
dust, scratching and heat. 

The phone is not extra tough. Protect Service life 

5 The phone comes with a minimum 
amount of packaging. 

The amount of packaging is not 
minimised. 

House-
keeping 

Eco-
efficiency 

6 Energy and resource consumption 
during manufacturing is 
minimised. 

Energy and resource consumption 
during manufacturing is not 
minimised. 

House- 
keeping 

Eco-
efficiency 

7 The phone has standardised 
interfaces (3.5mm headphone 
jack, USB connection, etc) 
enabling you to use existing 
peripherals. 

The phone has manufacturer-
specific interfaces. 

Other  
Modular/ 
Standardised 

8 The telephone is supplied without 
peripherals (charger, headset, 
data cable, instruction manual, 
etc.) but these are available 
without cost on request. 

The telephone is supplied with 
peripherals (charger, headset, 
data cable, instruction manual, 
etc.) as standard. 

Weight 
Dematerialis
ation/ 
virtualisation 

9 
A trade-in deal of £40 is offered 
for your old phone. 

No trade-in deal is offered with the 
new phone. Other 

Encourages 
sustainable 
lifestyle 

10 The screen has an automatic grey 
scale mode making it readable 
even in the strongest sunshine. 

The screen does not have a grey 
scale mode making it readable 
even in the strongest sunshine. 

Energy Energy 

11 The phone manufacturer is rated 
highly by independent watchdogs 
for its social and environmental 
performance. 

The phone manufacturer is not 
rated highly by independent 
watchdogs for its social and 
environmental performance. 

Other  CSR 

12 The service life of the phone is 
optimised to the use by the 
average first user (approx. 18 
months) to save resources. 

The service life of the phone is not 
optimised to the use by the 
average first user to save 
resources. 

Service 
life 

Service life 

13 The phone visualises energy 
consumption helping you 
conserve battery consumption. 

The phone does not visualise 
energy consumption. 

Other 
Encourages 
sustainable 
lifestyle 
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   Ecodesign approach 
 Functional statement Dysfunctional statement 10GR Strategy 
14 The phone does not require a 

conventional charger but uses 
technology based on kinetic 
energy, solar energy and/or body 
heat to charge the battery. 

The phone requires conventional 
charging. Energy Renewability 

15 A high percentage of the phone is 
made of renewable, reused and 
recycled materials. 

The phone does not contain a 
high percentage of renewable, 
reused and recycled materials. 

Mix Renewability 

16 The phone is manufactured in an 
ethically sound fashion with fair 
wages and proper health and 
safety conditions. 

The phone is not manufactured in 
an ethically sound fashion with fair 
wages and proper health and 
safety conditions. 

Other CSR 

17 The phone and its battery do not 
contain any substances classified 
as toxic or harmful. 

The phone and its battery contain 
substances classified as toxic or 
harmful. 

Toxic Substitution 

18 The phone is modular allowing 
you to add, upgrade and change 
modules such as a camera with 
optical zoom, hard drive, phone 
unit and screen. 

The phone is not modular. Upgrade Modular 

19 The brightness of the display 
automatically adapts to the 
surrounding light conditions for 
readability and to save batteries. 

The brightness of the display does 
not automatically adapt to the 
surrounding light conditions. 

Energy Energy 

20 The phone is ecolabelled. The phone is not ecolabelled. Other Ecolabelling 
21 A deposit is required when 

purchasing a phone which is 
returned when the phone is 
returned for reuse or recycling. 

No deposit is required. Other 
Encourages 
sustainable 
lifestyle 

22 The phone clearly communicates 
its environmentally conscious 
design and makes a clear positive 
environmental statement. 

The phone does not communicate 
its environmentally conscious 
design or make a clear positive 
environmental statement. 

Other 
Encourages 
sustainable 
lifestyle 

23 Which features the phone 
contains can be customised. 

Which features the phone 
contains is not customisable. 

Upgrade 
Modular/ 
Standardised 

24 The phone works as a wireless 
router and broadband modem for 
your computers. 

The phone does not work as a 
wireless router and broadband 
modem for your computers. 

Other Multifunction 

 

 
Figure 1 Example of presentation of Kano questions. 
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Example of spread results matrix 
Table 2 Response matrix for attribute no.8: Peripherals on request only but 

at no extra charge’ 

    Q2: ('negative') 

1 Really like  1 1 5 10 4 

2 Must be    2 2  

3. Neutral  3 5 9 3  

4 Live with  6 2 3 3  

Q
1:

 (
'p

os
iti

ve
') 

5  Dislike  16 5    

    1 Really like  2 Must be  3. Neutral  4 Live with  5  Dislike  

Table 2 displays how responses are relatively evenly spread between reverse 
(dark blue) indifferent (light blue) and attractive and one-dimensional (green 
and pink). This shows that there is great disagreement as to whether the 
attribute is desirable or not. Spread was not tested statistically but purely by 
studying the distribution of answers. 
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Appendix E Conjoint analysis 

This appendix presents details of the conjoint analysis with information 
collected by a web survey and data processed using SPSS Conjoint. 

Presentation of concepts 

The two images below presents how the plancards used in the conjoint analysis 
were presented to respondents. As can be seen in Figure 2, respondents were 
asked to specify how appealing each concept was using the analogue slider. 
Basic specifications applicable to all the concepts were presented in the 
question box. There followed a list of the basic plancards with a short 
description of the level of the five factors and corresponding sliders. On mouse-
over, a tooltip clarified the brief plancard description and displayed an 
associative image for the design expression.  

 
Figure 1 Instructions on the screen prior to the presentation of the 

plancards. 

 
Figure 2 Phone concept plancards. The image shows the ‘tooltip’ window 

presenting the full description of the underlined concept. 
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Algorithms 

The conjoint analysis was performed using SPSS v16.0. Presented below are 
the algorithms used for the regression to calculate the utilities and importance 
of the different factors. (Source SPSS v16.0) 

The model for the response ir for the ith card from a subject is given by [1]: 

 

∑
=

+=
p

j
jki ji

ur
1

0β
 [1] 

where jijku is the utility (part worth) associated with the jik th level of the jth 

factor on the ith card. 

The importance score for factor i is given by [2]: 

 

 

∑
=
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i
i

i
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1

100

 [2] 

where RANGEi is the highest minus lowest utility for factor i. The application 
was run in such a way that the importance for each factor was calculated 
separately for each subject and then averaged. This method of averaging is also 
recommended by Orme (2006). 
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Appendix F Environmental legislation 
applicable to mobile phones 

All European Commission legislation is available at http://eur-lex.europa.eu 

Directive 2002/96/EC of the European Parliament and of the 
Council of 27 January 2003 on waste electrical and electronic 
equipment (WEEE)  

The Directive on Waste Electrical and Electronic Equipment (WEEE) aims to 
reduce wasteful consumption of natural resources and prevent pollution, in 
particular through the reuse, recycling and energy recovery of consumer and 
professional products. 

Directive 2002/95/EC of the European Parliament and of the 
Council of 27 January 2003 on the restriction of the use of certain 
hazardous substances in electrical and electronic equipment 

The Directive on the Restriction of use of certain Hazardous Substances 
(RoHS) was introduced to complement the WEEE directive. The directive bans 
the use of six substances: lead (Pb), mercury (Hg), hexavalent chromium 
(Cr(VI)), cadmium (Cd), polybrominated biphenyl flame retardants (PBB), and 
polybrominated diphenyl ether flame retardants (PBDE). The directive applies 
to electrical and electronic equipment the function of which depends on electric 
or electromagnetic fields. 

Directive 2006/66/EC of the European Parliament and of the 
Council of 6 September 2006 on batteries and accumulators and 
waste batteries and accumulators 

The Battery Directive aims to improve the environmental performance of 
batteries and accumulators. It aims to improve the activities of all entities 
involved in the life cycle of batteries and accumulators, such as producers, 
distributors and end users and, in particular, operators directly involved in the 
treatment and recycling of waste batteries and accumulators. 

Regulation (EC) No 1907/2006 of the European Parliament and of 
the Council of 18 December 2006 concerning the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH) 

The Regulation on Registration, Evaluation, Authorisation and Restriction of 
Chemicals (REACH) aims to improve the protection of human health and the 
environment through the improved and earlier identification of the properties of 
chemical substances. In principle, REACH applies to all chemicals, both 
substances on their own, and those in preparations, such as paints and inks, as 
well as in articles such as electronics, furniture and toys. REACH came into 
force on 1st June 2007.  
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Directive 2005/32/EC of the European Parliament and of the 
Council of 6 July 2005 establishing a framework for the setting of 
ecodesign requirements for energy-using products 

The EuP Directive was adopted in July 2005. The objective is to reduce the 
environmental impact of energy-using products (EuPs), thus contributing to 
sustainable development and ensuring the free movement of products. The EuP 
Directive aims to improve the energy efficiency of products through the 
systematic integration of environmental aspects during product development. A 
range of product groups have been identified and are either under preparatory 
study or due for the implementation of legislation.  

With regard to mobile phones, chargers are among the first product groups with 
pending legislation. The ecodesign requirements for chargers will come into 
force in 2009. 

See also http://www.ecocharger.org/ for more information on chargers. 

 


