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Abstract

Over the last decades, wood has encountered increasing competition from other 

building materials. Hence, it is relevant to study the underlying factors of mate-

rial substitution. The market for repair and remodelling (R&R) is growing in im-

portance. The end-consumer’s, or the household’s, assessments as to material se-

lection are generally more crucial in R&R than in construction of new houses, a 

circumstance highlighting the importance of the end-consumer. Consequently, 

this thesis deals with material substitution within an end-consumer context. 

Proper market segmentation and targeting presuppose an understanding of why 

households differ as to material preferences. Prioritising customer needs in qual-

ity improvement and/or product development requires information as to the im-

portance of different customer requirements or needs as well as the performance 

of wood, relative substitutes, in providing for these needs. The thesis proposes a 

coherent approach for market segmentation and for prioritising customer needs: 

(i) how to provide a basis for market segmentation and targeting, i.e., to extract 

the distinguishing features of different material preferences; (ii) how to extract 

information enabling the prioritising of customer needs, i.e., importance and per-

formance information. 

Identifying prominent discriminating factors of building application material 

preference, in order to subsequently explain why households differ within and 

between samples/cultures as to material preferences, and finally assessing cus-

tomer requirements or needs as to the importance and the performance of wood 

relative substitutes in fulfilling them, presuppose an approach for data collection 

and analysis, which in turn requires a theoretical frame of reference. Hence, in 

the thesis a theoretical framework and different methods, for extracting decisive 

preferential predictors and assessing customer needs respectively, are suggested 

and evaluated. A pronounced design profile and distinct material alternatives 

make floorcovering a good illustrative example.  

The results indicate that material substitution with an end-consumer focus 

should be studied within a contextual framework. Hence, the usage context, the 

type of room refloored and whether the dwelling is owned or not, seems to de-

fine the types of materials actively considered. Further, households obviously 

differ in how they perceive the concept of floorcovering in a given usage context, 

depending on the general life situation and individual experience. Data collec-

tion, with the aim of identifying distinguishing factors of building application 

material preferences, must thus handle the collection of data related to usage 

context as well as the general life situation and individual experience. To obtain 

a deeper understanding of the underlying motives open-ended questions are 

called for. Performance benchmarking as to customer requirements or needs 

should be relative competitors in the same market segment, i.e., close substitutes. 
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The assessment of customer needs should allow analysis on benefit levels, as al-

ternatives in material substitution most readily can be compared in terms of the 

more abstract benefits/consequences they provide rather than concrete attributes.  

The apparent causal complexity, resulting from contextual influences, se-

verely limits the usefulness and adequacy of traditional, additive, statistical 

analysis. Multivariate projection methods like partial least square discriminant 

analysis (PLS-DA); in coping with collinear variables, as well as the Boolean 

approach of qualitative comparative analysis (QCA); enabling data reduction in a 

theoretically guided manner, have potential for handling multiple conjunctural 

causation when analysing material preferences. Furthermore, both methods are 

able to handle binary variables resulting from open-ended questions, dependent 

as well as independent. PLS-DA can, however, more readily than Boolean alge-

bra capture contextual influences. Analysis by means of PLS-DA thus seem to 

provide the information necessary for market segmentation and targeting, i.e., 

the causes of preferential differences both between and within cultures: evalua-

tive criteria and variables related to the context. The output from the analysis of 

material preferences serve as input to the subsequent assessment of customer 

needs, as to the make-up of customer needs and as to which materials constitute 

close substitutes, i.e., share usage context. Customer satisfaction modelling 

(CSM) using partial least squares (PLS) seems well adapted for extracting the in-

formation necessary for prioritising customer needs: the impact on customer sat-

isfaction of the fulfilment of different customer requirements or needs, and the 

performance of wood, relative substitutes, in providing for these needs. A valu-

able asset of CSM is the ability to allow analysis on customer benefit as well as 

attribute level. 

Usage context and data connected with the life situation provide instruments 

for market segmentation and targeting. For example: according to the present re-

sults, users of wooden flooring in the Netherlands are house owners to a greater 

extent and generally have a higher household income than users of laminated 

flooring. One of the apparently salient reasons for choosing wood, the natural 

material property, is part of the intrinsic nature, character, of the material. This 

quality of wood could provide an edge on the close substitute, laminated floor-

ing. The results presented in the thesis further indicate that practical, functional, 

benefits exert the greatest impact on customer satisfaction, for wooden flooring 

as well as its closest substitutes laminate and carpet. This is noteworthy, as the 

salient evaluative criteria for choosing wooden flooring, unlike the other materi-

als studied, were of a non-practical nature. This circumstance highlights the ne-

cessity of considering substitutes to identify latent needs. A low cost over the life 

cycle and hygiene are apparently the most important benefits to improve for 

wooden flooring manufacturers, as importance is high and performance rela-

tively low.  

Keywords: wood, building material, material substitution, end-consumer, 

floorcovering, customer needs 
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1. Introduction

1.1 Background and objectives of the thesis 

Over the last decades, wood has encountered increasing competition from other 

building materials (see, e.g., Wagner and Hansen 2004; Eastin et al. 2001; Anon. 

2000; Burrows 1999). The end-consumer, or the household, plays an essential 

role in the supply chain, as the ultimate user and payer of the products and/ or 

services in question. The market for repair and remodelling (R&R) is growing in 

importance (Anon 2004, Eastin et al. 2001; Anon. 2000). In contrast to construc-

tion of new houses, where the influence of architects and structural engineers on 

material selection is dominant (Wagner and Hansen 2004; Anon. 1998), the 

household’s assessments are generally more crucial in R&R, thus further high-

lighting the importance of the end-consumer. 

A number of empirical studies have focused on the attitudes of architects 

and/or building contractors toward wood and substitute materials (e.g., Wagner 

and Hansen 2004; Eastin et al. 2001, 1999; Anon. 1998). The general attitude of 

end-consumers toward wood as a building material has also been investigated 

(e.g., Anon. 1998), as well as the visual impressions and attitudes towards wood 

(Broman 1996). Still, little is known about the causes of preferential differences 

in specific building purposes/applications, a knowledge necessary for market 

segmentation and targeting. Further, a comprehensive picture of the competitive 

situation of wood requires information as to the importance of different customer 

requirements or needs, and the performance of wood, relative substitutes, in pro-

viding for these needs. This importance and performance information makes it 

possible to prioritise customer needs in quality improvement and/or product de-

velopment.  

This thesis deals with material substitution within an end-consumer context, 

an issue that deserves more attention since investigations of product substitution 

have generally focused on explaining the choice between close substitutes, nota-

bly brands (see, e.g., Anupindi and Dada 1998; Walters 1991). The objectives of 

the thesis—identifying important discriminating factors of building application 

material preference, in order to subsequently explain why households differ 

within and between cultures as to material preferences, and finally assessing cus-

tomer requirements or needs as to importance and the performance of wood rela-

tive substitutes in fulfilling them—presuppose a methodology for data collection 

and analysis, which in turn requires a theoretical frame of reference. Different 

models and constructs aimed at explaining consumer preferences and choice per-

tain to the research fields of neoclassical microeconomics, buying behaviour re-
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search, attitude theory, and interpretative consumer research. None of these re-

search directions relates explicitly to material substitution. However, elements of 

these avenues of research should be of relevance.  

1.2 Implementation and outline of the thesis 

After exposition and analysis of concepts and constructs pertaining to the re-

search area of consumer preference and choice, a theoretical frame of reference 

and different methods, for extracting decisive preferential predictors and assess-

ing customer needs respectively, are suggested and evaluated. Finally, some 

managerial implications are discussed. The influence, and involvement, of the 

end-consumer seems to increase as one moves from the construction- towards 

the design-sector, i.e., visible parts of the building (Anon. 1998). A pronounced 

design profile and distinct material alternatives make floorcovering a good illus-

trative example.  

In chapter two of the thesis exposition and analysis of concepts and constructs 

pertaining to the research area of consumer preferences and choice lead to a 

theoretical frame of reference, synthesised from some of these constructs. The 

theoretical framework defines the operationalization, data collection, and analy-

sis. Further, the delimitations of the thesis are presented. Chapter three of the 

thesis deals with the objectives of identifying important discriminating factors of 

building application material preference and explaining preferential differences. 

An approach for data collection and two different methods for identifying the de-

terminants of material preferences and explaining preferential differences are 

suggested and evaluated, and the marketing implications discussed. Chapter four 

suggests and evaluates a method for assessing customer needs as to the impact 

on customer satisfaction and the performance of wood relative substitutes, and 

discusses the managerial implications. In chapter five some of the limitations of 

the thesis are related. Chapter six sums up the results of the thesis. 

The thesis is based on five papers (appended). In Paper I, the results of a field 

survey of British floorcovering customers are presented. A theoretical framework 

is put forward, and the use of partial least square discriminant analysis (PLS-DA) 

for extracting decisive causes of preferential differences is suggested and evalu-

ated. In Paper II the proposed methodology of combining a qualitative approach 

as to data gathering, in order to apprehend underlying motives, with PLS-DA to 

explain preferential differences as to building application materials, is validated 

by analysis of end-consumer interview data from the Netherlands. In Paper III,

the potential of the methodology in making cross-cultural comparisons is dem-

onstrated by analysis of the interview data from the UK and the Netherlands. In 

Paper IV the results from an alternative method for explaining preferential dif-

ferences, qualitative comparative analysis (QCA) using Boolean algebra, are 

compared with the results from PLS-DA, both methods of analysis conducted on 

the UK end-consumer interview data. Finally, in Paper V, the use of customer 

satisfaction modelling (CSM) for assessing customer needs as to the impact on 

customer satisfaction and the performance of wood relative substitutes is sug-



3

gested and evaluated by analysing a data set from structured interviews of Dutch 

floorcovering customers. 
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2. Theoretical frame of the 
thesis

2.1 Theoretical background 

2.1.1 Neoclassical theory of consumer choice 

In neoclassical microeconomics, buyers are assumed to have the objective of 

maximising their overall level of satisfaction, or utility, but are constrained in 

this endeavour by their income and by market prices. Accordingly, each unit of 

each available good contributes a gain in utility, referred to as marginal utility. 

The maximum amount of money that a consumer is willing to pay for a unit of 

good is directly related to the marginal utility generated by consumption of the 

good, and to the consumer's income. In contrast, the availability of substitutes at 

relatively low prices tends to reduce a buyer's willingness to pay. Different buy-

ers have different preferences and incomes, and so have different willingness-to-

pay values for the same good (for a detailed description of the neoclassical the-

ory of consumer choice see, e.g., Deaton and Muellbauer 1980). 

2.1.2 Attitude-behaviour

The strength of the attitude-behaviour relation is at the centre of the attitude re-

search. In the noted attitude model, "theory of reasoned action" Ajzen and Fish-

bein (1980) claim that the attitude towards an object is a less reliable predictor of 

specific behaviour than the attitude towards the behaviour in question. To under-

stand and predict consumer behaviour then, it is necessary to consider attitudes 

toward the act of buying and using a product rather than attitudes toward the 

product itself.  

2.1.3 Within-category choice 

Most of the research concerned with consumer buying behaviour deals with the 

problem solving activities of consumers. Research within this information proc-

essing framework, termed the "information processing perspective" by Holbrook 

and Hirschman (1982), has generally focused on explaining the choice between 

alternatives sharing the same features, brands in the same product category: 

within-category choice (e.g., Howard 1989; Myers and Shocker 1981).  
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It is assumed that consumers evaluate alternatives holistically; comparisons 

are based on overall evaluations across attributes (see, e.g., Myers and Shocker 

1981). Following this line of research, multi-attribute attitude models (i.e., atti-

tudes as the sum of products of beliefs as to the degree alternatives possess cer-

tain attributes and evaluations of these beliefs) mirror the consumers' decision 

process. In this vein, Howard (1989) suggests that the importance attached to dif-

ferent evaluative attributes by consumers is the main source of individual differ-

ences in buying behaviour.  

2.1.4 Across-category choice 

Some research within the “information processing perspective” covers what Kot-

ler (1984) refers to as “generic competition”, i.e., the choice among alternatives 

from different product categories, across-category alternatives. In across-

category consideration, several product categories are effective substitutes 

(Shocker et al. 2004). A number of studies have demonstrated that across-

category choices differ from brand-level choices (see, e.g., Park and Smith 1989; 

Johnson 1988). Research results indicate that comparisons occur at more abstract 

levels the less (physically) comparable the alternatives (see, e.g., Corfman 1991; 

Johnson 1988, 1984). Thus, there is more than one way to create a given benefit 

(Ratneshwar and Shocker 1991). To this effect Graonic and Shocker (1993) 

demonstrate that across-category alternatives could be more similarly evaluated 

within a given context than the same product within two different contexts. Al-

ternatives from different product categories, though differing as to attributes, 

may offer the same benefits or consequences.  

2.1.5 Means-end theory and customer satisfaction  

The means-end theory is based on work carried out by Tolman in the 1930s. The 

fundamental idea behind this theory is described as follows: “The motivation to 

purchase a product is derived from the consumer’s perception of it as a suitable 

means for generating pleasant feelings and for gratifying desires” (Kroeber-Riel 

1992, p. 142). Hence, the customer, within the framework of information proc-

essing, forms a conception of the suitability of the commodity in question 

(means) for fulfilling a specific want (end), i.e., a product or service is a concrete 

means to an abstract end (Peter and Olson 1990).  

Customer satisfaction is a customer’s overall evaluation of their purchase and 

consumption experience with a product or service to-date (Johnson and Fornell 

1991). Customer satisfaction can be expressed as a function of current quality 

and past satisfaction (Anderson et al. 1994), or, as expressed by Bergman and 

Klefsjö (2003, p. 24): “The quality of a product is its ability to satisfy, or pref-

erably exceed, the needs and expectations of the customer.” From the customer’s 

perspective, the primary drivers of customer satisfaction are the more abstract 

benefits that a product or service provides (Gustafsson and Johnson 1997). Cog-

nitively, product benefits or consequences are derived from product attributes 

(Olson and Reynolds 1983). By applying means-end or “laddering", i.e., making 

links from product attributes to consequences or benefits and eventually to cus-
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tomer satisfaction, the attributes that best meet customer needs and drive cus-

tomer choice can be determined (Gustafsson and Johnson 1997).  

2.1.6 Contextual influence 

Another area of consumer buying behaviour research is devoted to the context, 

i.e., the "situation in which a consumer might be involved or expect to be and 

which is presumed to impose constraints upon his or her decision" (Graonic and 

Shocker (1993). Contextual and situational conditions surrounding the buying 

decision have several dimensions: physical as well as social environment, time, 

buying and user roles, and state of mind (Belk 1975).  

The context or situation has been shown to exert powerful influence on a con-

sumer's goals, and consequently on the decision made (see, e.g., Ratneshwar et 

al. 2001; Warlop and Ratneshwar 1993). Studies by Belk (1975) and Ratneshwar 

et al. (1997) reveal that situational influences often dominate individual differ-

ences when it comes to product evaluations. The consumption context prescribes 

benefits that the alternatives in question must meet (Graonic and Shocker 1993). 

Hence, the usage context, i.e., the situation in which a product will be used, is in-

strumental in defining the alternatives actively considered, as it act as an envi-

ronmental constraint defining consumers' ends or goals, thus limiting the nature 

of means (products) that can achieve those ends, i.e., supply the desired benefits 

(Warlop and Ratneshwar 1993; Ratneshwar and Shocker 1991). Consequently, 

proper market segmentation based on consumer product preferences needs to 

consider both individual and contextual differences as to goals or desired bene-

fits (Ratneshwar et al. 2001). 

2.1.7 Perspectives and meaning 

Interpretative (postmodernist) consumer research maintains that consumers can 

be understood only in a context of meaning and “lifeworld.” Phenomenological 

consumer research focuses on the individual consumer’s experience and under-

standing (Thompson et al. 1989). Hermeneutic research studies another dimen-

sion of meaning: cultural meaning rather than individual (Schwandt 2000, Ar-

nold and Fischer 1994).  

According to phenomenological consumer research, individual differences in 

buying behavior result from individual differences as to meanings and concep-

tions, resulting from different perspectives on the products. The type of perspec-

tive applied depends on individual experience and sociocultural context. Thus 

Mick and Buhl (1992) present results indicating that consumers apprehend the 

content of advertising differently depending on how they, given their individual 

experience of life and the sociocultural context, interpret a certain message. A 

requirement of phenomenology is that interview questions should generate de-

scriptions of lived experience.   
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2.2 Theoretical frame of reference and 
operationalization

Neoclassical theory of consumer choice lack in explaining why certain products 

are preferred to others, as it fails to explain the underlying reasons of consumer 

preferences (see, e.g., Gowdy and Mayumi 2001). Other factors than the price 

are apparently needed for understanding consumer preferences. This circum-

stance should be even more marked in material substitution than in brand compe-

tition, as alternatives in the former case reasonably are less perfect substitutes. 

Hence, Baudin (1989), in analysing different sectors for sawn wood use in Swe-

den, concluded that price effects on the market share for wood were smaller than 

expected beforehand. Consequently, neoclassical theory of consumer choice is 

not suitable for explaining preferential differences in a material substitution con-

text. 

Proper market segmentation based on consumer preferences needs to consider 

both individual and contextual differences as to goals or desired benefits (Rat-

neshwar et al. 2001). Hence, usage context as well as individual experience and 

sociocultural context (i.e., the general life situation) were assumed to affect ma-

terial preferences. What regards individual differences as to desired benefits, 

phenomenological consumer research, focusing on individual meaning, is appar-

ently more relevant for the present research than hermeneutic consumer research. 

The usage context, by defining the alternatives actively considered (Warlop and 

Ratneshwar 1993; Ratneshwar and Shocker 1991), is hypothesised to set the lim-

its for material preferences. Individual factors, the general life situation and indi-

vidual experience, are assumed to act as modifiers in deciding which perspec-

tives are applied and consequently which materials preferred through the evalua-

tive criteria stressed, i.e., individual factors "fine-tune" material preferences 

within the frame set by the usage context. This reasoning is summarised in Fig-

ure 1 (from Paper II). Thus, to explain material preferences, data are needed as 

to the manifestations of perspectives, i.e., evaluative criteria, as well as the ori-

gins of perspectives: usage context, the general life situation, and individual ex-

perience.  

Individual
experience

Life situation

PerspectiveUsagecontext Evaluative 

Figure 1. Material preferences in a contextual framework
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Contextual influence entails multiple conjunctural causation: several combina-

tions of conditions are crucial for the outcome. As Ragin (1987) points out, this 

causal complexity severely limits the usefulness and adequacy of traditional, ad-

ditive, statistical analysis. It is assumed in multiple regression, e.g., that an ex-

ogenous variable's effect is the same regardless of the values of the other inde-

pendent variables, thus contradicting notions of multiple conjunctural causation. 

Hence, the use of classical statistical methods, like, e.g., multiple linear regres-

sion and analysis of variance, is often difficult because of an insufficient number 

of cases and because causal conditions in many applications are highly collinear 

(Ibid.). Multivariate projection methods like partial least square discriminant 

analysis (PLS-DA), in coping with a large number of variables and few observa-

tions as well as collinear variables (Wold et al. 1987), could be of use for analys-

ing causally complex preference data. The Boolean approach of qualitative com-

parative analysis (QCA); allowing examination of more than a few cases, em-

bodying the comparative logic of experimental design, and enabling data reduc-

tion in a theoretically guided manner (Ragin 1987), could likewise provide a use-

ful instrument for handling multiple conjunctural causation when extracting de-

cisive predictors of material preferences. Furthermore, both methods are able to 

handle binary variables, independent as well as dependent, resulting from the use 

of open-ended questions. 

Building application alternatives differ from alternatives in brand competition 

(within-category choice) in the respect that they do not share physical character-

istics to the same extent. Consequently, these alternatives cannot be compared 

directly on concrete product attributes, but rather in terms of the benefits pro-

vided by the attributes, as suggested by research as to “generic competition”. The 

comparison level has another dimension, related to the customer category inves-

tigated. Applications of the quality improvement method quality function de-

ployment (QFD), though referring to customer input, the “voice of the cus-

tomer," as customer needs, are generally based on rather concrete product attrib-

utes (Herrmann et al. 1997). This level of customer input is perhaps justified for 

industrial customers, as in the quality function deployment (QFD) application by 

Wagner and Hansen (2004) targeting architects, but is less so in the case of end-

consumers; the primary drivers of customer satisfaction in this instance are the 

more abstract benefits that a product provides (Gustafsson and Johnson 1997). 

Further, firms focusing on root needs, i.e., benefits or consequences, can develop 

totally new markets (Johnson 1998). All in all then, when assessing customer 

needs in an end-consumer context the paradigm of the means-end theory should 

apply: the attributes of a product provide customers with certain benefits or con-

sequences which in turn satisfy customer needs. Hence, the chosen approach for 

assessing customer needs should allow analysis on benefit- as well as attribute- 

level. The quality improvement method customer satisfaction modelling (CSM), 

in linking inherently abstract or latent variables (LV’s) such as customer benefits 

and satisfaction with concrete measures or manifest variables (MV’s), meets this 

demand (Johnson and Gustafsson 1997). The aim of CSM is to provide informa-

tion how to increase customer satisfaction effectively. In CSM, meaning is as-

cribed to the LV’s in two ways. First, through the MV’s, i.e., the LV’s are meas-

ured indirectly using multiple concrete proxies, assumed to reflect the LV’s 
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(Gustafsson and Johnson 1997): customer ratings on attributes (A1, A2 and A3 in 

Figure 2) and, e.g., customer ratings of overall satisfaction and satisfaction rela-

tive to expectations (S1 and S2 in Figure 2). Furthermore, through the relation be-

tween benefits and satisfaction as stipulated by substantiated theory (Fornell and 

Cha. 1994), i.e., as a benefit improves, satisfaction should improve.  

Customer

Benefit

A 1 A 2

Customer
Satisfaction

A 3 S 1 S 2

Figure 2. Customer satisfaction model

Evaluative criteria or customer needs are best apprehended through open-

ended interview questions concerning reasons for choosing the material(s) in 

question. The motive for using an idiographic approach in this instance was that 

little was known about the phenomenon a priori (see Eisenhardt 1989, Yin 

1984), i.e., the nature of customer needs was unknown. Further, open-ended 

questions are needed to obtain a deeper understanding of the underlying motives. 

Data regarding the general life situation were extracted from answers to ques-

tions with fixed reply alternatives as to some household characteristics, a priori 

thought to be of importance: self-reported household income, and whether there 

were any children in the household. The individual experience thought to be of 

importance was whether or not someone belonging to the household had under-

taken the reflooring. In this case questions with fixed reply alternatives were 

considered appropriate. Aspects of usage context hypothesised to be of impor-

tance were: the type of room re-floored (open-ended interview questions appro-

priate), and whether the dwelling in question was owned or rented (questions 

with fixed reply alternatives suitable).  

Resources in quality improvement and product development should be de-

ployed where customer importance is high and product performance is low. Per-

formance benchmarking should be relative competitors in the same market seg-

ment (Johnson and Gustafsson 1997), i.e., close substitutes. Considering substi-

tutes can also reveal latent customer needs (Shocker et al. 2004). Substitutes in 

this instance are material alternatives sharing usage context. Consequently, the 

assessment of importance and performance as to customer needs must relate to a 

specific usage context. The output from the analysis of material preferences 

should thus serve as input to the assessment of customer needs regarding where 

(in what usage context: in this instance the type of room refloored) and why 

(evaluative criteria or customer needs) the application materials under study are 

used. The data necessary for assessing customer needs are suitably collected by 
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means of structured interviews. Using Likert-type scales, respondents were asked 

to rate the performance of the floorcovering materials in question on attributes 

and evaluate their overall satisfaction and satisfaction relative to expectations.  

Selection of observational units (see Ragin 1987, p. 8) should comply with the 

proposition of the “theory of reasoned action” (Ajzen and Fishbein 1980)—that 

measures referring to the individual’s intentions are more reliable determinants 

of behavior than attitudes—and with the requirement of phenomenology—that 

questions should generate descriptions of lived experience. Hence, observational 

units were selected mainly for theoretical reasons (see Glaser and Strauss 1967). 

For the purpose of explaining floorcovering material preferences, households ac-

tively engaged in reflooring and/or who had refloored in the near past constitute 

the population. As for assessing customer needs, the population consists of cus-

tomers with experience of the floorcoverings in question, i.e., who had installed 

the floorcoverings in the near past. A suitable procedure of sampling in both 

cases was to interview customers at outlets for different types of floorcovering. 

2.3 Delimitations 

Values (the goals in life) are regarded by Rokeach (1973) as intervening vari-

ables that lead to action when activated. However, this thesis does not deal ex-

plicitly with the issue of values. Values are treated only in an indirect sense in 

the thesis: customer satisfaction was measured, and satisfaction comes about 

through value accomplishment (see, e.g., Herrmann et al. 1997). The underlying 

values, however, were not derived. 

 Though the ambition, implemented in the selection of observational units, is 

that preferences should reflect actual choices as well as possible, the relation be-

tween attitudes and behaviour is not investigated in this thesis. 
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3. Explaining preferential 
differences

3.1 Materials and methods 

3.1.1 Data 

Respondents were selected for theoretical reasons mainly (see Glaser and 

Strauss): questions should generate descriptions of lived experience (Thompson 

et al. 1989). The population in this instance consists of households actively en-

gaged in reflooring and/or who had refloored in the near past. Consequently, cus-

tomers who were planning reflooring and/or who had refloored the last five years 

make up the sample frame. UK floorcovering customers were interviewed at five 

outlets for floorcovering in the Greater Manchester area and North Wales. In the 

Netherlands customers were interviewed at seven outlets for floorcovering, in 

eight different cities/locations. The customers were approached when leaving the 

shops. The shops were selected in order to include as many different types of 

floorcovering as possible. The number of interviews is sixty-seven and seventy 

for the British and Dutch end-consumer studies respectively. The interviews, 

lasting from five (shortest) to twelve minutes (longest), were tape-recorded. In-

terview transcripts from the Dutch study were subsequently translated into Eng-

lish.  

Evaluative criteria/benefits sought were apprehended through open-ended in-

terview questions concerning reasons for choosing the material(s) in question 

(planned refloorings and/or refloorings undertaken the last five years). Data re-

garding the general life situation were extracted from answers to questions with 

fixed reply alternatives as to some household characteristics, a priori thought to 

be of importance: self-reported household income (five income band alterna-

tives), and whether there were any children in the household (Yes or No alterna-

tives). The individual experience a priori thought to be of importance was 

whether or not reflooring had been undertaken by someone belonging to the 

household (question with fixed reply alternatives: Yes or No alternatives). Data 

regarding usage context were captured from open-ended questions as to type of 

room(s) considered, and from a question with fixed reply alternatives: whether 

the dwelling in question was owned or rented (Yes or No alternatives). The in-

terviews included a probing question to clarify what type of wooden flooring 

was intended, used whenever a respondent answered “wood” when asked what 
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material he, or she, had used/was planning to use. The alternatives were soft-

wood parquet, hardwood parquet, solid softwood floorboards, solid hardwood 

floorboards, and laminated flooring (hardwood or softwood printed overlay). 

Laminated flooring is of course not real wooden flooring, but is often mistaken 

for it (see Appendix A for further details about the interview questions). 

3.1.2 Data analysis 

Statistical processing of data from open-ended interview questions necessitates 

interpretative analysis to derive variables. The interviews of customers in the UK 

and the Netherlands resulted in three types of variables:  

1. criteria applied/benefits sought (twenty and eighteen variables respectively)  

2. type of room considered for reflooring (nine and eleven variables respec-

tively) 

3. household characteristics (four variables) 

The variables of the first two types were retrieved directly from respondents 

(so-called in vivo categories, i.e., respondents expressed them). Related words 

and expressions then formed instances of the category/variable in question (e.g., 

“durable” is an instance of hardwearing, as is “try something new” an instance 

of “a change”). Coding of variables involves a certain degree of arbitrariness (re-

searcher bias). The criterion adopted in this instance was parsimony: for a 

word/expression to form a variable, it clearly had to convey an aspect not cov-

ered already (e.g., “easy installation,” “would like to try to lay it ourselves,” 

“lends itself for DIY,” “I like to lay it myself,” were all considered instances of 

the variable DIY, rather than constituting separate variables). Variables of the last 

type were predetermined: House owner, DIYer (whether or not the floorcovering 

was laid by someone belonging to the household), Income, and Children. All the 

variables are binary (1 for presence, 0 for absence of the variables in question). 

Household income, where five income band alternatives were given, was used as 

a five category ordinal variable as well as dichotomised such that the self-

reported household income was coded as high if the yearly household income 

exceeded £31.000/year and 43,000 EUR/year respectively. Extracting decisive 

predictors of material preferences in this instance calls for a method of analysis 

capable of handling nominal, binary, variables as well as examining causally 

complex data resulting from contextual influences and thereby conjunctural cau-

sation.  

Multivariate projection methods are well suited for consumer research ori-

ented investigations, and have been used in several marketing studies (e.g., Bro-

man 1996; Fornell 1992; Barclay 1991; Qualls 1987). Multivariate projection 

methods have potential for examining causally complex data, as they cope with a 

large number of variables and few observations as well as highly collinear vari-

ables (Wold et al. 1987). Furthermore, multivariate projection methods are able 

to handle binary variables, dependent as well as independent. PLS-DA is a mul-

tivariate projection method that already in the problem formulation explicitly 

takes into account the class membership of observations, an attractive feature in 

the present context, when the classes, i.e., the preferred floorcovering materials, 

are initially known and the objective is to explain the choice of materials. Multi-
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ple discriminant analysis and logistic regression are other statistical methods ap-

propriate for explaining categorical (nominal) variables. However, these latter 

models require metric independent variables (see, e.g., Hair et al. 1998).  

When deciding the appropriate number of components in a PLS-DA model, it 

is desirable to find a model with an optimal balance between fit, R2 (= explained 

variation), and prediction ability, Q2 (= predicted variation). The tested dimen-

sion is considered significant if Q2 for the whole data set (Rule 1), or for at least 

one Y-variable (Rule 2), is larger than a significance limit. Generally, an accu-

mulated (over all PLS dimensions) predicted variation share around 0,5 is to be 

regarded as good. PLS-DA is useful with two to four classes, when the number 

of classes exceeds four discrimination results may become incomprehensible and 

difficult to overview (Eriksson et al. 1999). In interpreting the influence on Y 

(the matrix of responses) of every term/variable in a PLS-DA model, the inter-

pretation tool VIP (variable influence on projection) is of good use (Ibid.). The 

attractive feature of VIP is the parsimony, as one VIP vector summarises all 

components and Y-variables. Hence, in this instance, VIP values give an overall 

indication as to which variables are of importance for floorcovering material 

preferences. Eriksson et al. (1999) has found that for discriminating between im-

portant and unimportant predictors a cut-off around 0,7 to 0,8 works well in most 

cases. In the present research the cut-off value was 0,75. To evaluate which vari-

ables are decisive for particular outcomes (chosen materials in this instance), 

studying PLS-DA regression coefficients is useful. These regression coefficients 

are directly related to weights describing the correlation between X and Y (Ibid.). 

Boolean algebra, the algebra of logic and sets, is the algebraic basis for QCA; 

what Ragin (1987) refers to as a synthetic approach, i.e., a comparative research 

strategy that integrates aspects of variable-oriented and case-oriented methods. In 

allowing examination of more than a few cases, embodying the comparative 

logic of experimental design, enabling data reduction in a theoretically guided 

manner, and in its holistic orientation, the Boolean approach could provide a use-

ful instrument for handling multiple conjunctural causation when extracting de-

cisive predictors of material preferences. QCA has been applied in the social sci-

ences (e.g., Ragin et al. 1994), and in forestry research by Hellström (1998, 

2001), who analysed environmental forestry conflicts.  

Boolean algebra uses variables in dichotomous form, binary variables, i.e., 

presence or absence of causal conditions and outcomes. Capital letters indicate 

the presence and small letters absence of a variable. In Boolean algebra a “+” –

sign is equivalent with the OR and a “*” –sign is equivalent with the AND of 

formal logic. Thus, multiple conjunctural causation is captured by expression 

like Eq. 1:  

Y=A*B*C + A*B*c + a*B*C + a*b*C                       (1)  

Eq. 1 can be interpreted as: either the simultaneous presence of conditions A 

AND B AND C OR the simultaneous presence of conditions A AND B AND the 

absence of condition C OR the simultaneous absence of condition A AND the 

presence of conditions B AND C OR the simultaneous absence of conditions A 

AND B AND the presence of condition C produce the presence of outcome Y. 
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The number of potential combinations of a set of n binary variables is equal to 

2n. A major advantage in using Boolean algebra is the possibility of data reduc-

tion, i.e., simplifying complexity to provide parsimonious explanations. Boolean 

analysis is based on two subsequent minimisation procedures. The first phase of 

minimisation is based on the rule stating that if two Boolean expressions differ in 

only one causal condition yet produce the same outcome, then this condition can 

be considered irrelevant (for more information see Ragin 1987 Thus, Eq. 1 can 

be replaced with a partially minimised Boolean equation:  

Y=A*B + B*C + a*C                        (2) 

Terms such as those in Eq. 2, called prime implicants, usually implies several 

primitive expressions, e.g., AB covers two primitive Boolean expressions in Eq. 

1: ABC and ABc. The second phase of minimisation attempts to cover as many 

of the primitive Boolean expressions as possible with a logically minimal num-

ber of prime implicants (for more information see Ragin 1987). When a mini-

mised configuration is part of an original configuration, it is marked with “X” 

(see Table 1). 

Table 1. Prime Implicant Chart 

Primitive Expressions 

ABC      ABc      aBC       abC

X X   

X  X  

Prime  

Implicants 
AB

BC 

aC   X X 

The prime implicant chart (Table 1) indicates that the smallest number of 

prime implicants needed to cover all of the original primitive expressions is two: 

AB and aC. This leads to the final reduced Boolean expression in Eq. 3, with 

only the essential prime implicants: 

Y= A*B + a*C                         (3) 

Eq. 3 can be interpreted as follows: either the simultaneous presence of condi-

tions A AND B OR the simultaneous absence of condition A AND the presence 

of condition C produce the presence of outcome Y. 

3.2 Results 

No distinction was made between planned and undertaken refloorings. This is 

justified by the concern to attain as many instances of the phenomenon as possi-

ble. The fact that there was no discernible difference in consumer assessment be-

tween the different types of wooden flooring justifies treating these responses as 

one class in the analysis. Further, respondents were not able to specify the kind 
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of printed wood overlay in instances of laminated flooring (henceforth laminate) 

preference (in all instances where laminate was the preferred floorcovering, it 

was of the printed wood overlay type), hence laminate constitutes one class only.  

As Boolean analysis uses nominal, binary, variables, and as the results of 

PLS-DA revealed no discernible difference between ordinal and nominal meas-

ures of household income, the results reported refer to nominal measures of 

household income. 

3.2.1 Factors of importance for preferential differences 

VIP values give an overall indication as to which variables are of importance for 

floorcovering material preferences. Table 2 (from Paper II) displays VIP values 

from a PLS-DA model conducted with four classes/materials: laminate, wood, 

carpet and tiles. Vinyl and linoleum were excluded from the final model as the 

PLS-DA model that included these materials poorly accounted for them. The 

goodness of fit, R2, is 0,76, and the goodness of prediction, Q2, is 0,70. 

Table 2. Importance of variables across all materials 

Table 2 indicates that aesthetic considerations (explained below) apparently 

play an important role for discriminating between material preferences, as do 

more objective evaluative criteria related to the nature (e.g., natural, softness)

and function (e.g., hygienic, DIY) of the different floorcovering materials. The 

usage context; whether or not the floorcovering is for an owned or rented dwell-

ing (House owner) and the type of room considered (Bathroom, Bedroom, Liv-

ing room and Kitchen) are apparently, as anticipated, also of importance for 

floorcovering material preferences. Further, individual experience (DIYer) seems 

to be of importance. None of the life situation variables meet the cut-off value of 

0,75 when all the four materials are included in the analysis. 

VARIABLE: VARIABLE:

Name Type

VIP

Name Type

VIP

aesthetic2 criterion 2.09 DIYer individual experience 0.80

warmth criterion 1.61 acoustics criterion 0.78

aesthetic criterion 1.59 “wood feeling” criterion 0.77

hygienic criterion 1.54 Dining room usage context 0.68

natural criterion 1.46 health criterion 0.66

aesthetic3 criterion 1.42 waterproof criterion 0.55

softness criterion 1.36 Lumber room usage context 0.52

good price criterion 1.35 High income life situation 0.51

Bathroom usage context 1.18 foothold criterion 0.43

Bedroom usage context 1.16 Hall usage context 0.40

DIY criterion 1.11 environment criterion 0.38

Living room usage context 1.09 Stairs & landing usage context 0.35

underfloor heating criterion 0.90 Loft usage context 0.33

aesthetic1 criterion 0.88 Study usage context 0.33

hardwearing criterion 0.82 Baby room usage context 0.32

Kitchen usage context 0.81 Children life situation 0.30

House owner usage context 0.81
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Table 3, displaying the frequency of the different evaluative criteria, is mostly 

in accordance with Table 2 regarding which criteria are the most important. 

Hence, there is some correspondence between the importance for explaining 

preferential differences and the prominence in terms of frequency. Aesthetic 

considerations, however, are more prominent in Table 2. The fact that aesthetics 

are of importance for discriminating between different material preferences is not 

surprising, as aesthetic considerations are regarded as material specific here, i.e., 

the aesthetic aspects of, e.g., tiles are assumed to be different than the aesthetic 

aspects of, e.g., wooden flooring.  

Table 3. Frequency of evaluative criteria 

3.2.2 Explaining preferential differences 

Studying PLS-DA regression coefficients is useful for evaluating which vari-

ables are decisive for the choice of a specific material. Figure 3 (from Paper I)

depicts regression coefficients for a PLS-DA conducted with four materials, us-

ing predictors with a VIP value > 0,75, the cut-off between important and unim-

portant variables adopted. The goodness of fit, R2, is 0,81 and the goodness of 

prediction, Q2, is 0,76. For ease of interpretation, only positive values are dis-

played. The information lost by this procedure is limited, as the only function of 

negative values is to indicate that the predictor in question is unimportant for the 

choice of the material(s) in question. 

Criteria Times cited Criteria Times cited

hygienic 63 softness 9 

good price 35 acoustics 8 

hardwearing 26 aesthetic3 7 

aesthetic2 23 wood feeling 5 

warmth 22 aesthetic1 4 

natural 19 waterproof 3 

aesthetic 19 underfloor heating 3 

DIY 15 foothold 3 

health 10 environment 1 
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Figure 3. Importance of variables grouped by type of material.

The coefficient profile of Figure 3 suggests that: 

�� Carpeting has a comparative advantage as floorcovering in stairs & 

landings and bedrooms. The criterion distinguishing carpeting prefer-

ence is tactile warmth (warmth).

�� Laminate preference, apart from aesthetic considerations (aesthetic, i.e., 

instances where the aesthetic properties of laminate is cited as a reason 

for choosing this material), is distinguished by the prominence of the 

following criteria: hygiene (hygienic), health (health), durability (hard-

wearing), the desire for change ("a change"). Further, laminate prefer-

ence is distinguished by a large proportion of households who have in-

stalled it themselves (DIYer). The aesthetic property of laminate appre-

ciated by consumers favouring this material is the "wood effect", as is 

apparent from this representative quotation: “Because I like the look of 

wooden floors”. 

�� Wood preference is distinguished by the prominence of aesthetic con-

siderations (aesthetic2, i.e., instances where the aesthetic properties of 

wood are cited as a reason for choosing this material) and the natural 

material criterion (natural). Wood has a comparative advantage in liv-

ing rooms.  

�� Tiles preference is distinguished by the salience of hygiene (hygienic),

waterproof, and aesthetics (aesthetic3, i.e., instances where the aesthetic 

properties of tiles are cited as a reason for choosing this material) as 

evaluative criteria. Tiles ha a comparative advantage in bathrooms. 
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Carpet and laminate, though not sharing a single evaluative criterion in Figure 

3, are both used in bedrooms. This is an example of the circumstance that house-

holds may differ in how they perceive the concept of floorcovering in a given 

usage context, due to differing perspectives. This difference in preferences can 

be understood in the light of the general life situation and individual experience; 

e.g., some households stress comfort (warmth) and favour carpet in bedrooms. 

Other households, with children, pets, or asthma problems, focus on hygiene and 

health issues and favour laminate: "Because of large dog and parquet has thin 

grooves, laminate is better" –  "Because of kids, easy maintenance and no dust"

– "child has asthma", whereas DIYers emphasise easy installation and prefer 

laminate on this account. Unlike the other floorcovering materials studied, the 

reasons depicted as of importance for distinguishing wood preference by PLS-

DA are exclusively non-practical. 

In Paper IV the UK end-consumer interview data were analysed by means of 

QCA. The possible combinations of independent, causal, variables that are miss-

ing for a particular outcome, i.e., material preference in this case, have to be as-

signed values for the dependent variable (see Hellström 1998). As the number of 

combinations of a set of n variables is 2n, it was only feasible to analyse criteria 

(customer needs) in this instance. In addition, in the analysis it was assumed that 

only criteria cited as reasons for choosing a particular material are of relevance 

for the material preference in question. It was further assumed that criteria pre-

sent only in conjunction with the presence of other criteria will not result in the 

preference in question when present alone. Finally, as there are no contrasting re-

lationships between criteria cited as reasons for preferring a particular material, it 

was assumed that only the presence of these criteria cause the positive outcome 

(material preference). 

There are seven reasons/criteria for choosing carpet cited in the interviews. 

These seven criteria appear in twelve combinations. The most prominent of these 

criteria is (tactile) warmth, present in eight different combinations of causal con-

ditions. Applying Boolean minimisation to the preference data, according to the 

principles previously outlined, results in the following expression for carpet 

preference: 

C = A + W + FH + SA + T                        (4) 

According to Eq. 4, carpet is the preferred floorcovering if aesthetic consid-

erations (A) favour it OR tactile warmth (W) OR good foothold (FH) OR sound-

absorbing qualities (SA) OR tradition (T) are at hand as evaluative criteria. 

There are eight reasons/criteria for choosing laminate voiced in the interviews. 

These criteria appear in twenty-two combinations. Hygienic, the most frequently 

cited criterion, is present in fourteen of these. Laminate preference is represented 

by the following reduced Boolean expression: 

L = A1 + H + DIY + FC + HW*CHANGE                                                (5) 

Eq. 5 states that laminate is the preferred floorcovering if: aesthetic concerns 

(A1) favours it OR hygiene (H) is considered important OR one wants to lay the 
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floor oneself (DIY) OR fashion is important (FC) OR durability/hardwearing 

(HW) AND desire for change (CHANGE) are simultaneously present as evalua-

tive criteria. 

There are four reasons, appearing in seven different combinations, for choos-

ing tiles. The two most prominent criteria are hygienic and waterproof, present in 

six and five of these combinations respectively. The reduced Boolean expression 

for tile preference is: 

T = A2 + HW *H + WP                        (6) 

      

According to Eq. 6, tiles are preferred when aesthetic considerations (A2) fa-

vour tiles OR durability/hardwearing (HW) AND hygiene (H) are simultane-

ously present as evaluative criteria OR waterproof qualities (WP) are desired. 

Seven different criteria, in nine combinations, are voiced in connection with 

wood. The two most frequent are aesthetics and natural material, present in seven 

and six different combinations respectively. The following reduced Boolean ex-

pression represents the preference for wood: 

WOOD = A3 + N*WF                        (7) 

Eq. 7 posits that wood is the preferred floorcovering when its aesthetic quali-

ties (A3) are appreciated OR natural material (N) AND wood feeling (WF) are 

simultaneously present as evaluative criteria. 

To explain preferential differences it is necessary to compare the reduced 

Boolean expressions explaining the different material preferences. Carpet does 

not share decisive criteria with the other floorcoverings, and the preference for 

carpet can consequently be explained by the circumstance that these criteria, 

unique for those who prefer carpet, are stressed. Laminate and tiles share two cri-

teria: hardwearing and hygiene. These criteria are present in different combina-

tions of causal conditions for laminate and tiles preference though, and this con-

junctural difference can explain the preferential difference. As mentioned earlier, 

the aesthetic qualities appreciated in laminate and wood refers to the wood ap-

pearance in both cases. Consequently, these criteria should not be of importance 

for discriminating between laminate and wood preferences. However, these aes-

thetic considerations plausibly differ as to the authenticity aspect (“real wood” 

appearance vs. “imitation”), which is important for the visual attitudes toward 

wood (Broman 1996).  

Laminate and wood are often close substitutes, e.g., aesthetic considerations 

voiced, the variables aesthetic and aesthetic2 respectively, refer to the "wood ap-

pearance" in both instances. Figure 4 (from Paper II) displays the regression co-

efficients for a PLS-DA restricted to laminate and wood, using predictors with a 

VIP value > 0,75. The goodness of fit, R2, is 0,68 and the goodness of prediction, 

Q2, is 0,62. For ease of interpretation, only positive values are displayed. The 

variables aesthetic and aesthetic2 were excluded from the analysis, as they both 

refer to “wood appearance”.  
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Figure 4. Importance of variables: laminate and wood.

Figure 4 suggests that wood is perceived as warmer than laminate, and that 

users of wood, in the Dutch sample, generally, have a higher household income 

than laminate users. Hence, when the PLS-DA is restricted to laminate and 

wood, this life situation variable becomes an important discriminator. That 

household income is not depicted as an important discriminator by PLS-DA 

when all materials (carpet, wood, laminate and tiles) are included in the analysis, 

as indicated by Table 2, can be explained by the fact that a large proportion of 

tiles users, like wood users, are high income households in the Dutch sample 

(forty-four and forty-six percent of the instances of tiles and wood preferences 

respectively). The circumstances that wood users in general have a higher house-

hold income, good price is a distinguishing reason for laminate preference, and 

that users of wood are house owners to a greater extent, suggest that laminate is 

considered as something of a 'budget' alternative to wood, corroborated by re-

marks from laminate users as the following: “Very beautiful, but expensive, more 

applicable for house owners” (on wood) –  “Easy, cheap and doesn't have to be 

durable (as wood) in the bedroom” (on laminate) – “Laminate is fake wood, but 

easier to lay and cheaper” (on laminate) – “Easy, and still natural appearance, 

but cheaper” (on laminate) – “Budget-solution, not very high durability, but can 

look nice” (on laminate). 

In Paper III interview data from the British and Dutch studies were analysed 

to assess cross-cultural differences as to the choice of floorcovering material. A 

PLS-DA using all observations in separating the UK and Dutch samples resulted 

in a model with an R2 of 0,46 and a Q2 of 0,36.  Hence, not a very strong model, 

which implies that the within sample variation is higher than the between sample 

variation across all floorcovering materials. However, proceeding material by 

material revealed a more significant difference between the UK and Dutch sam-
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ples what regards laminate users, R2=0,58 and Q2=0,48. Figure 5 displays the re-

gression coefficients for a PLS-DA restricted to laminate users in separating the 

UK and Dutch samples, using predictors with a VIP value > 0,75. For ease of in-

terpretation, only positive values are displayed.  
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Figure 5. Importance of variables: Dutch and British laminate us-

ers.

Figure 5 (from Paper III) indicates that the Dutch laminate users emphasise 

the aesthetic, hygienic, and acoustic qualities, as well as the favourable price 

(good price) of laminate, and use laminate in kitchens to a greater extent than the 

British laminate users. The British respondents, on the other hand, to a greater 

extent choose laminate because of alleged durability (hardwearing), fashion-

consciousness, the desire for change, and because it is perceived as warmer than 

tiles. Laminate is the choice of the DIYer in the British sample. On the whole, 

the image of laminate appears to be more favourable amongst the British respon-

dents. The shares of house owners and high-income earners are higher for the 

British laminate users. Coupled with the fact that the Dutch laminate users to a 

greater extent stress the low price of laminate, and the circumstance that the 

Dutch laminate users, in contrast to the British ditto, do not consider laminate to 

be more durable than wood, the impression of laminate as a 'budget' alternative 

to wood in the Dutch case is once again conveyed.  

3.3 Discussion 

In order to understand the competitive situation of wood, it is essential to con-

sider the end-consumer of building materials. The knowledge of factors deter-

mining the end-consumers choice of material for specific building purposes is 
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limited. Distinct material alternatives, and the fact that the household typically 

makes the choice of floorcovering material, make the choice of floorcovering 

material a good illustrative example. Thus floorcovering was the application 

studied in the present research.  

The present results seem to confirm the assumption that material substitution 

with an end-consumer focus should be studied in a contextual framework, as de-

picted by Figure 1 (see the section Theoretical frame of reference and opera-

tionalization). The usage context; type of room, whether the dwelling is owned 

or not, can be regarded as setting the limits for material preferences by defining 

the materials actively considered and thus apparently plays a major role for the 

end-consumer's evaluation and ultimate choice of floorcovering material. Fur-

ther, end-consumers apply different perspectives, manifested as evaluative crite-

ria, on the concept of floorcovering depending on the general life situation and 

individual experience. Hence, the data gathering procedure must handle the col-

lection of data related to usage context as well as the general life situation and 

individual experience. To obtain a deeper understanding of the underlying mo-

tives open-ended questions are called for.  

Contextual influence entails multiple conjunctural causation: several combina-

tions of conditions are crucial for the outcome. This causal complexity severely 

limits the usefulness and adequacy of traditional, additive, statistical analysis. 

Multivariate projection methods like partial least square discriminant analysis 

(PLS-DA), in coping with a large number of variables and few observations as 

well as collinear variables, and the Boolean approach of qualitative comparative 

analysis (QCA); embodying the comparative logic of experimental design, and 

enabling data reduction in a theoretically guided manner, have potential for han-

dling multiple conjunctural causation when extracting decisive predictors of ma-

terial preferences. The results from the analysis based on Boolean algebra are 

largely in accordance with those obtained with PLS-DA regarding which criteria 

that are of importance for explaining preferential differences. The results from 

both methods of analysis indicate that, unlike the other floorcovering materials 

studied, the reasons determining the preferences for wood are exclusively of a 

non-practical nature. There are some differences though, e.g., the Boolean analy-

sis depicts a larger number of criteria as decisive for material preferences. This 

difference in results can be explained by the fact that frequency criteria are not as 

important in the Boolean approach of QCA as they are in statistical analysis. 

Thus, in Boolean analysis the number of instances of combinations of causal 

conditions does not directly enter computations (Ragin 1987). Boolean analysis, 

deterministic in nature, produces invariant statements explaining outcomes, 

whereas statistical analysis, looking for generality, results in probabilistic state-

ments (Ibid.). Nevertheless, the apparently more prominent evaluative criteria, 

predictors, are captured by the Boolean approach inasmuch as they appear in 

many different combinations of causal conditions and in some instances are the 

only causal conditions present, and thus are less likely to be eliminated in the 

Boolean minimisation. However, PLS-DA can more readily cope with a large 

number of variables (causal conditions), and consequently is more adapted for 

capturing contextual influences. Hence, by using PLS-DA it is possible to extract 

the most important causes of preferential differences; evaluative criteria and 
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variables related to the context, from answers to open-ended questions. A benefit 

in this connection is that the problem of scaling inherent in cross-cultural re-

search (see, e.g., Cavusgil and Das 1997; Adler 1983); i.e., cultural differences in 

answering multiple-choice questions (e.g., North Americans in the ends of 

scales, Swedes in the middle), can be avoided. To assess culturally conditioned 

differences, comparisons should obviously be conducted across all materials as 

well as material-by-material. 

Usage context and data connected with the life situation provide instruments 

for market segmentation and targeting. For example, according to the present re-

sults, users of wood in the Netherlands are house owners to a greater extent and 

generally have a higher household income than laminate users. Thus, activities 

promoting wooden flooring, like direct mail advertising, apparently should be di-

rected towards high-income homeowners for maximum effect. The results pre-

sented indicate that laminate and wood often are close substitutes. Aesthetic con-

siderations refer to the "wood appearance" in both instances. In contrast to wood, 

functional grounds are cited for choosing laminate (e.g., hygiene, ease of instal-

lation). However, in contrast to the British respondents, the Dutch respondents 

did not consider laminate to be more durable than wood. Instead, Dutch respon-

dents stressed the favourable price of laminate as compared to wood. One of the 

apparently decisive reasons for choosing wood (the British and the Dutch study 

alike), the natural material property, is part of the intrinsic nature, character, of 

the material. This quality of wood could provide an edge on laminate, and should 

be stressed when promoting wooden flooring. 
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4. Assessing customer 
needs

4.1 Materials and methods 

4.1.1 Data 

The data as to where (the type of room(s) refloored) and why (salient evaluative 

criteria or customer needs) different floorcovering materials are used emanates 

from they study of the Dutch floorcovering market presented in Paper II and Pa-

per III.

Wood apparently has a comparative advantage as floorcovering in living 

rooms. Other floorcovering materials relatively frequently used in living rooms 

are laminated flooring, henceforth laminate, and textile flooring, henceforth car-

pet (see Table 4 from Paper V). Hence, carpet and laminate were considered as 

the main substitutes for wood. 

Table 4. Where: living-room use per material 

Material Percentage of living room use

Wood 42%

Laminate 30%

Carpet 11%

Ceramic tiles 8%

Linoleum 7%

Vinyl 2%

Table 5 (from Paper V) displays what was found to be salient evaluative crite-

ria for wood, laminate and carpet preferences respectively. The evaluative crite-

ria include benefits/consequences: Aesthetics; Hygiene; DIY (suitable for do-it-

yourself), as well as attributes: Good price (not expensive); Warmth; Softness;

Sound-absorbing; Natural material; Wood feeling.
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Table 5. Why: salient evaluative criteria 

Laminate Carpet Wood

Aesthetics Warmth Aesthetics

Good price Softness Natural material

DIY Aesthetics Wood feeling

Hygiene Sound-absorbing

CSM makes a distinction between observable and latent variables. Benefits, 

being LV’s, need to be operationalized, assigned MV’s, to acquire meaning 

(Gustafsson and Johnson 1997). The approach suggested here is deductive in that 

it takes benefits as the starting point and proposes or implies observable meas-

ures, i.e., attributes (Johnson and Gustafsson 1997). In contrast, when attributes 

are cited as evaluative criteria the benefits, which these attributes reflect, need to 

be derived. The interview transcripts suggest two aspects (MV’s) of Hygiene:

Easy cleaning and Not getting filthy easily. Hence, these MV’s are assumed to 

reflect the benefit Hygiene. The benefit DIY is linked to perceived ease of instal-

lation, and is assumed to be reflected in the attributes (MV’s) Pieces fit together 

easily and Clear installation instructions. Aesthetic considerations voiced in 

connection with wood and laminate refer to the "wood properties"; the MV sug-

gested a priori in this instance is Authentic wood appearance. For carpet, the at-

tribute reflecting Aesthetics is assumed to be Nice colour and pattern. As for the 

attributes cited as evaluative criteria, Good price (initial cost) and Durable (an 

aspect of recurring costs) can be seen as providing a benefit suitably termed Low

life cycle cost (henceforth LLCC). Durable was found to be a salient evaluative 

criterion for ceramic tiles preference only, but is of such (potential) importance 

as to merit to be included in the analysis here. Sound absorbing is hypothesized 

to reflect the benefit Nice atmosphere, whereas Softness, Warmth, and Wood

feeling, all being tactile phenomena, are assumed to provide the benefit Nice un-

derfoot. Natural material could reflect either of Nice underfoot, Nice atmosphere

or Aesthetics.

Respondents were selected for theoretical reasons mainly (see Glaser and 

Strauss): questions should generate descriptions of lived experience (Thompson 

et al. 1989). The population in this instance consists of households with experi-

ence of the floorcoverings in question. Customers who had installed the floor-

coverings in question the last five years make up the sample frame. Interviews 

took place at outlets for different types of floorcovering in the Netherlands. Cus-

tomers were approached when leaving the shops. The total number of interviews 

is one hundred: twenty-seven wood users (fifteen solid and twelve engineered 

wood users respectively), forty-seven laminate users, and twenty-six carpet us-

ers.

Respondents were asked to rate the performance of the floorcoverings in ques-

tion on the attributes (using a 1 to 7 Likert-type scale, from 1= not at all to 7= to 

a high degree), and assess their satisfaction using ratings of overall satisfaction 

and satisfaction relative to expectations (again using a 1 to 7 Likert-type scale, 

from 1= not at all to 7= highly satisfied). For respondents with experience of 

wooden flooring, the questionnaire included a question as to the type of wooden 



26

flooring: solid or engineered wood (see appendices B-D for details about the in-

terview questions).  

4.1.2 Data analysis 

Factor analysis is useful for evaluating assumptions regarding the relation of 

MV’s and LV’s. Principal components analysis (PCA), in coping with many 

variables and few observations as well as collinear variables (Wold et al. 1987), 

is a favourable method of factor extraction in this instance.  

The relationships illustrated in Figure 2 (see the section Theoretical frame of 

reference and operationalization) are estimated statistically in CSM. There are 

two common methods for estimating this type of models: Partial least squares 

(PLS) and covariance structure models like linear structural relationships (LIS-

REL) (Fornell 1987). PLS is especially well suited to satisfaction modelling as 

PLS, being prediction-oriented, attempts to explain the ultimate dependent vari-

able (Fornell and Cha 1994). Further, PLS copes with small samples, and does 

not impose distributional assumptions on the data (Wold 1982), an attractive fea-

ture as satisfaction data is typically skewed (Gustafsson and Johnson 2002). PLS 

estimation renders possible the simultaneous evaluation of the measurement and 

structural portions of the model (Johnson and Gustafsson 1997). The LV’s are 

easily operationalized as weighted linear aggregates of their respective MV’s 

(Gustafsson and Johnson 1997). Hence, CSM, using PLS, is conducted to extract 

the information necessary for prioritising benefits and attributes: importance and 

performance data.  

Performance information is provided for each level in the model. Performance 

information for the LV’s, i.e., satisfaction and benefits, are calculated as 

weighted indices of their respective MV ratings (Johnson and Gustafsson 1997). 

Being directly observable, performance benchmarks for the attributes are pro-

vided by their respective survey ratings. Importance is estimated as the impact of 

a given set of variables on variables at the next level in the customer satisfaction 

model (Ibid.). Variation in performance on attributes across respondents allows 

estimation of the impact that an increase in a satisfaction driver has on customer 

satisfaction (Gustafsson and Johnson 1997). Importance information is provided 

at benefit level through the path coefficients, which, as in regression analysis, are 

interpreted as impact scores, and at attribute level using MV loadings and 

weights (Johnson and Gustafsson 1997).  Loadings are the correlation of the in-

dividual MV’s to the LV indices of which they are a part (Ibid.). The weights, 

i.e., the values given to a collection of MV’s when calculating a LV index (the 

linear aggregates of its MV’s), are the loadings after scaling to make the variance 

of LV’s equal to one (Fornell and Cha 1994). Attribute weights provide a more 

meaningful and diagnostic basis for priority setting than loadings (Johnson and 

Gustafsson 1997). When assessing the importance of attributes, one should con-

sider both the attribute weights and the benefit impact scores by multiplying each 

attribute weight by the impact that its benefit has on satisfaction (Ibid.). The reli-

ability of the measurement part of the model is satisfactory if the MV loadings 

are high or if the MV’s used to measure a particular LV have relatively uniform 

weights. The theoretical or LV relationships are judged using two criteria: 
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whether the estimated impact scores are significant and in the predicted direc-

tions, and the amount of variation explained in the endogenous construct (see 

Fornell and Cha 1994 for a detailed description of the PLS methodology). 

The reasons voiced for choosing a specific floorcovering material are typi-

cally those benefits and attributes salient for the floorcovering alternative in 

question. However, one should not automatically assume that other customer 

needs, cited as a reason for choosing substitutes, are of no importance for the sat-

isfaction for those using wood. Rather, by considering these latent needs new 

market opportunities may develop. Hence, in acquiring importance and perform-

ance information, customer needs cited for choosing substitutes (floorcoverings 

frequently used in the same type of room(s) in this instance) ought to be in-

cluded.  

4.2 Results 

4.2.1 The relation of attributes and benefits 

The closest competitors of wooden flooring are apparently laminated flooring 

(laminate) and textile flooring (carpet), as both these materials, like wooden 

flooring, are frequently used in living rooms. The materials analysed are thus 

wooden flooring, laminate and carpet. When the aim is to disclose which cus-

tomer needs are the prime drivers of satisfaction, this rather aggregated level of 

analysis as to the types of floorcovering is justified. 

The initial PCA conducted on the data from respondents with experience of 

wooden flooring (solid and engineered flooring, twenty-seven observations in 

all) included the attributes Warmth, Wood feeling, Sound-absorbing, Natural ma-

terial, Authentic wood appearance, Good price, Durable, Easy cleaning and Not 

getting filthy easily, as well as the mean values of overall satisfaction and satis-

faction relative to expectations, termed Satisfaction Average. Pieces fit together 

easily and Clear installation instructions had to be excluded in this instance, as 

there were only six respondents who had installed the wooden flooring them-

selves, and only those who had installed the floorcovering in question them-

selves were asked to rate it on these two attributes. Further, Softness, being 

closely connected with the intrinsic nature of carpet, was not included. In the ini-

tial PCA, with five components (corresponding to the number of assumed bene-

fits), each of the MV’s associated with only one factor, i.e., had a single high 

loading, except Authentic wood appearance which did not load significantly on 

any of the components extracted (the two highest loadings for this variable were 

0,52 and 0,57 respectively. A loading of at least 0,7 is required for accounting 

for at least 50% of the variables total variance). Due to this circumstance, and the 

fact that Authentic wood appearance had the lowest communality, it was deleted 

from the final PCA (see Hair et al. 1998 for a detailed account of how to inter-

pret component matrices and respecify factor models). The number of observa-

tions for all variables included is twenty-seven. The final PCA was consequently 
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conducted with four components (corresponding to the number of assumed bene-

fits), accounting for 83% of the variance.  

Table 6. Principal components loadings: wood 

Component 

1 2 3 4 

Warmth -0.001 0.294 -0.141 0.844

Wood feeling -0.325 -0.414 0.197 0.655

Sound-absorbing -0.159 -0.205 0.872 0.095 

Natural material 0.040 -0.103 0.919 -0.107

Good price 0.859 0.146 -0080 -0.186

Durable 0.869 0.032 -0.121 -0.148

Easy cleaning 0.149 0.919 -0.085 0.035 

Not getting filthy easily 0.158 0.826 -0.269 0.085 

Satisfaction Average 0.735 0.386 0.127 0.327 

Judging by the pattern of component loadings in Table 6 (from Paper V), at-

tributes Good price and Durable, having high loadings on the first component, 

plausibly constitute good reflections of LLCC. These attributes are the ones most 

strongly associated with Satisfaction Average. Easy cleaning and Not getting 

filthy easily indeed reflect the benefit Hygiene, as they both show high loadings 

on the second component. MV’s Sound-absorbing and Natural material, both 

exhibiting high loadings on the third component, apparently reflect the same 

benefit, termed Nice atmosphere. Warmth and Wood feeling finally, loading high 

on the fourth component, are apparently proper reflections of the benefit Nice 

underfoot in this instance (Wood feeling is a borderline case what regards sig-

nificance though). 

The PCA conducted on the data from respondents with experience of lami-

nated flooring (forty-seven observations in all) included the attributes Warmth,

Sound-absorbing; Natural material, Authentic wood appearance, Good price,

Durable, Easy cleaning, Not getting filthy easily, Pieces fit together easily and 

Clear installation instructions, as well as the mean values of overall satisfaction 

and satisfaction relative to expectations, Satisfaction Average. Unfortunately, the 

attribute Wood feeling was inadvertently overlooked in translating the question-

naire for laminate users, and consequently was not included in the analysis. The 

number of observations for all variables included is forty-seven, except for 

Pieces fit together easily and Clear installation instructions. The number of ob-

servations for the latter two variables is thirty-five. The six extracted components 

(corresponding to the number of assumed benefits) account for 85% of the vari-

ance.
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Table 7. Principal components loadings: laminate 

Component 

1 2 3 4 5 6 

Warmth 0.104 0.036 0.224 -0.003 0.026 0,932

Sound-absorbing -0.045 -0.009 0.281 0.015 0.927 0,018 

Natural material 0.149 0.200 0.850 -0.093 0.109 0,077 

Authentic wood appearance -0.159 -0.007 0.825 -0.058 0.161 0,173 

Good price 0.524 0.713 -0.079 0.009 0.043 0,230 

Durable 0.021 0.849 0.223 0.048 -0.020 -0,134 

Easy cleaning 0.863 0.289 -0.053 -0.027 0.139 0,151 

Not getting filthy easily 0.912 0.031 0.041 0.116 -0.189 -0,057 

Pieces fit together easily 0.129 0.114 0.017 0.896 -0.225 -0,084 

Clear installation instructions -0.010 0.016 -0.231 0.811 0.390 0,111 

Satisfaction Average 0.537 0.630 0.031 0.228 0.033 0,253 

The pattern from the PCA as to wooden flooring users is partly repeated in 

Table 7 (from Paper V). Hence, Easy cleaning and Not getting filthy easily, ex-

hibiting high loadings on the first component, once again seem to reflect the 

benefit Hygiene well, and Good price and Durable, with high loadings on the 

second component, plausibly constitute good reflections of LLCC. However, in 

the case of laminate users, Natural material is apparently associated with Au-

thentic wood appearance, thus reflecting the benefit Aesthetics in this instance. 

Pieces fit together easily and Clear installation instructions, both loading high 

on the fourth component, apparently reflect the benefit DIY well. Benefits Nice 

atmosphere and Nice underfoot are reflected in one attribute each in this in-

stance: Sound-absorbing and Warmth respectively.  

The PCA conducted on the data from respondents with experience of carpet 

included attributes Warmth, Softness, Sound-absorbing, Good price, Durable,

Easy cleaning, Not getting filthy easily and Nice colour and pattern, as well as 

the mean values of overall satisfaction and satisfaction relative to expectations, 

Satisfaction Average. Pieces fit together easily and Clear installation instruc-

tions were not included, due to the limited number of observations: only thirteen 

out of twenty-six respondents with experience of carpet had installed the floor-

covering themselves. The number of observations for all variables included is 

twenty-six. The five extracted components (corresponding to the number of as-

sumed benefits) account for 92% of the variance.  
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Table 8. Principal components loadings: carpet 

Component 

1 2 3 4 5 

Softness 0.023 0.879 0.083 -0.002 0.250

Warmth -0.316 0.787 0.049 0.337 0.156

Sound-absorbing -0.024 0.372 0.071 0.139 0.901

Nice color and pattern -0.038 0.159 0.127 0.961 0.117

Good price -0.212 0.118 0.856 0.247 0.235

Durable 0.522 0.072 0.760 -0.088 -0.192

Easy cleaning 0.854 -0.387 -0.167 0.138 -0.127

Not getting filthy easily 0.907 0.017 0.085 -0.230 0.010

Satisfaction Average 0.619 0.570 0.279 0.158 0.217

Easy cleaning and Not getting filthy easily once again reflect Hygiene well, 

and LLCC is well reflected in Good Price and Durable, judging by the pattern of 

component loadings in Table 8 (from Paper V). Warmth and Softness, having 

high loadings on the second component, plausibly constitute good reflections of 

Nice underfoot. The benefits Aesthetics and Nice atmosphere are reflected in one 

attribute each in this instance: Nice colour and pattern and Sound-absorbing re-

spectively.

4.2.2 Attribute and benefit importance 

In Paper V, customer satisfaction modeling (CSM) was conducted using partial 

least squares (PLS) to estimate the impact of benefits on satisfaction, the weight 

of each benefit’s attributes, their product (i.e., the overall importance of each at-

tribute), and the absolute weight (i.e., the importance in relation to the other at-

tributes. The LV’s, i.e., the benefit and satisfaction indices, were scaled to unit 

variance and centred. 
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Table 9. Benefit and attribute importance: wood 

Benefits 

&

Attributes 

Impact

score 

Signi- 

ficance

Attribute

weight 

Impact 

x

Weight

Absolute 

Weight 

0.24 0.060    

  0.32 0.08 11% 

HYGIENE: 

Easy cleaning 

Not getting filthy easily 
  0.29 0.07 10% 

0.13 0.259    

  0.49 0.07 9% 

NICE ATMOSPHERE: 

Sound-absorbing 

Natural material 
  0.50 0.07 9% 

0.43 0.002    

  0.29 0.12 17% 

LLCC: 

Good price 

Durable 
  0.29 0.12 17% 

0.20 0.100    

  0.47 0.09 13% 

NICE UNDERFOOT: 

Warmth 

Wood feeling 
  0.49 0.10 14% 

Table 9 (from Paper V) presents PLS estimates of benefit and attribute impor-

tance for wooden flooring users. The impact scores are, except for Nice atmos-

phere, significant on at least the 10% level. LLCC is apparently the most crucial 

benefit for customer satisfaction in this instance, followed by Hygiene and Nice

underfoot; the latter two benefits roughly of equal importance. The model ex-

plains 51% of the variation in satisfaction.  
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Table 10. Benefit and attribute importance: laminate 

Benefits

&

Attributes

Impact

score

Signi-

ficance

Attribute

weight

Impact

x

Weight

Absolute

Weight

0.24 0.036

0.46 0.11 13%

HYGIENE:

Easy cleaning

Not getting filthy easily
0.45 0.11 13%

0.17 0.100

0.53 0.09 10%

DIY:

Pieces fit together easily

Clear installation instructions
0.50 0.08 10%

0.38 0.001

0.37 0.14 17%

LLCC:

Good price

Durable
0.47 0.18 21%

0.07 0.511

0.30 0.02 3%

AESTHETICS:

Natural material

Authentic wood appearance
0.32 0.02 3%

0.07 0.471NICE ATMOSPHERE:

Sound-absorbing 0.65 0.05 6%

0.07 0.486NICE UNDERFOOT:

Warmth 0.65 0.05 5%

Table 10 (from Paper V) reports PLS estimates for laminate users. Again, 

LLCC has the greatest impact on satisfaction. Hygiene is the second most impor-

tant benefit, followed by DIY. Aesthetics, Nice Atmosphere and Nice underfoot

all seem to have a negligible impact on satisfaction for laminate users. The 

model explains 59% of the variation in satisfaction. 
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Table 11. Benefit and attribute importance: carpet 

Benefits 

&

Attributes 

Impact

score 

Signi- 

ficance

Attribute

weight 

Impact

x

Weight

Absolute

Weight 

0.35 0.001    

0.39 0.14 17% 
HYGIENE:

Easy cleaning 

Not getting filthy easily 0.41 0.15 18% 

0.32 0.008 

0.49 0.16 19% 
NICE UNDERFOOT: 

Softness 

Warmth 0.43 0.14 17% 

0.18 0.054 

0.45 0.08 10% 
LLCC: 

Good price 

Durable 0.42 0.08 9% 

0.03 0.750 AESTHETICS: 

Nice color and pattern 0.66 0.02 2% 

0.12 0.256 NICE  ATMOSPHERE: 

Sound-absorbing   0.65 0.08 9% 

PLS estimates for carpet users are presented in Table 11 (from Paper V). Hy-

giene and Nice underfoot, roughly of equal importance, are the benefits that im-

pact most on satisfaction in this instance, followed by LCC. Nice atmosphere,

and, particularly, Aesthetics are less important benefits for carpet users. The 

model explains 66% of the variation in satisfaction. 

4.2.3 Performance 

Priority setting should consider both the performance and importance/impact in-

formation, according to the logic: improve the areas that are important to cus-

tomers and on which the product performance is poor (Gustafsson and Johnson 

1997). Table 12 (from Paper V) displays performance levels for wood, laminate 

and carpet on: satisfaction, what apparently are the most important benefits, and 

their respective manifest variables (MV’s). Performance values for benefits and 

satisfaction are calculated as weighted averages of their respective MV’s. For 

laminate, the performance value for the benefit Nice underfoot is calculated us-

ing one attribute (Warmth) only.  
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Table 12. Performance 

 Wood Laminate Carpet

5.2 5.7 4.9 

5.0 5.9 5.1 

LLCC: 

Good price 

Durable 5.4 5.5 4.7 

4.9 5.5 4.0 

5.0 6.0 4.3 

HYGIENE:

Easy cleaning 

Not getting filthy easily 4.9 5.0 3.7 

5.4 4.5 4.4 

5.7 4.5 4.8 

5.2 - - 

NICE UNDERFOOT: 

Warmth  

Wood feeling 

Softness - - 4.2 

6.3 5.9 5.2 

6.2 5.9 5.3 

SATISFACTION: 

Overall 

Relative expectations 6.3 5.8 5.1 

Wood users are apparently, on average, quite satisfied. Further, the tactile 

qualities of wooden flooring (Nice underfoot) are highly rated. The surprising 

circumstance that carpet does not perform better in this regard is probably a re-

flection of the generally bad image of this floorcovering, manifested in a low rat-

ing on satisfaction. Wooden flooring fares less well, especially compared to 

laminate, on LLCC and Hygiene. As for LLCC, it is primarily the price of 

wooden flooring that is perceived as less favourable. For Hygiene the attribute 

Easy cleaning is responsible for the low performance of wood compared to 

laminate. In this connection it should be mentioned that discriminant analysis re-

vealed some differences in evaluations between solid and engineered wood us-

ers. Hence, the mean values of the ratings are significantly higher (at the 5% 

level) for engineered wood on the attributes Good price, Durable, and Not get-

ting filthy easily, as well as for satisfaction relative to expectations. Caution is 

warranted in interpreting these latter results however, due to small simple size 

(fifteen solid and twelve engineered wood users respectively). 

4.3 Discussion 

Comparisons occur at more abstract levels the less physically comparable the al-

ternatives. This is imperative to acknowledge when it comes to material substitu-

tion, with alternatives differing as to physical characteristics. Customer satisfac-

tion can be expressed as a function of current quality and past satisfaction 

(Anderson et al. 1994). From the customer’s perspective, the primary drivers of 

customer satisfaction are the benefits that a product or service provides 

(Gustafsson and Johnson 1997). Hence, firms focusing on root needs, i.e., bene-

fits or consequences, can develop totally new markets (Johnson 1998). All in all, 

assessing customer needs in material substitution with an end-consumer focus 

should allow analysis on the rather abstract level of customer benefits.  
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The results of this thesis suggest that CSM using PLS is well suited for ex-

tracting the information necessary for prioritising customer needs: importance 

and performance data for attributes as well as customer benefits. The circum-

stance that importance is estimated as the impact of a given set of variables on 

variables at the next level in the customer satisfaction model illustrated in Figure 

2 (see the section Theoretical frame of reference and operationalization) allows 

for parsimony compared to acquiring importance and performance information 

separately.  

CSM, with its external focus on customers, constitutes a useful complement to 

quality function deployment (QFD). Importance and performance data extracted 

by CSM make the prioritising of customer benefits and attributes possible, thus 

providing valuable input to QFD, where customer requirements, moving down-

stream through successively lower levels of abstraction, are systematically trans-

lated into measurable product and process parameters (for a comprehensive ac-

count of QFD, see, e.g., Akao 1992).  

The results indicate that practical, functional, benefits exert the greatest im-

pact on customer satisfaction, for wooden flooring as well as its closest substi-

tutes laminate and carpet. This is noteworthy, as the salient evaluative criteria for 

choosing wooden flooring found in the study presented in Paper II were of a 

non-practical nature. This circumstance highlights the necessity of considering 

substitutes to identify latent needs, as suggested by Shocker et al. (2004). 

Customer benefits Low life cycle cost (LLCC) and Hygiene are apparently the 

most important to improve for wooden flooring manufacturers, as importance is 

high and performance relatively low. As for LLCC, it has been shown that the 

life cycle cost of wooden floorings is significantly higher than for other types of 

floorcovering, and that recurring costs are much higher than the initial cost 

(Moussatche and Languell 2001). These circumstances, and the fact that it might 

be undesirable to lower the price, imply that manufacturers of wooden flooring 

should prioritise durability. For Hygiene, the attribute Easy cleaning is appar-

ently the one to focus in quality improvement. 
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5. Limitations 

Due to the limited number of observations, caution is warranted in generalising 

the results of this thesis as to detailed preferences; the results in this respect are 

tentative. The findings should be validated by other studies. Factors of apparent 

salience in the interviews regarding predictors of material preferences, not opera-

tionalized in the present research—the presence of pets and asthma problems in 

the household, could then be analysed. Further, coding of variables from open-

ended responses always involves a certain degree of arbitrariness (researcher 

bias). Despite these limitations, inferences on a more conceptual level should be 

valid: the mechanisms of material substitution, i.e., factors of importance for ap-

plication material preference, why households differ as to these preferences, and 

the appropriateness of the presented methods for identifying important predictors 

of material preferences, explaining why households differ as to these prefer-

ences, and assessing customer needs. 
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6. Summary, conclusions 
and suggestions for further 

research

Proper market segmentation and targeting requires an understanding of why 

households differ as to material preferences. However, a comprehensive picture 

of the competitive situation of wood also requires information as to the impor-

tance of different customer requirements or needs as well as the performance of 

wood, relative substitutes, in providing for these needs. This importance and per-

formance information would make it possible to prioritise customer needs in 

quality improvement and/or product development.  

Identifying predictors of building application material preference, in order to 

subsequently explain why households differ within and between sam-

ples/cultures as to material preferences, and finally assessing customer require-

ments or needs as to the importance and the performance of wood relative substi-

tutes in fulfilling them, presuppose a methodology for data collection and analy-

sis, which in turn requires a theoretical frame of reference. 

The results presented in this thesis seem to support the assumption that mate-

rial substitution with an end-consumer focus should be studied within a contex-

tual framework. Hence, the usage context; type of room, whether the dwelling is 

owned or not, can be regarded as setting the limits for the types of materials con-

sidered. Further, households may obviously differ in how they perceive the con-

cept of floorcovering in a given usage context, depending on the general life 

situation and individual experience. Data collection, with the aim of identifying 

predictors of building application material preference in order to subsequently 

explain why households differ within and between samples/cultures as to mate-

rial preferences, must thus handle the collection of data related to usage context 

as well as the general life situation and individual experience. To obtain a deeper 

understanding of the underlying motives open-ended questions are called for. 

Performance benchmarking as to customer requirements or needs should be rela-

tive competitors in the same market segment, i.e., close substitutes.  Considering 

substitutes can also reveal latent customer needs.  The assessment of customer 

needs should allow analysis on benefit levels, as alternatives in material substitu-

tion most readily can be compared in terms of the more abstract bene-

fits/consequences they provide rather than concrete attributes. Further, benefits 

are the primary drivers of customer satisfaction. 

This thesis proposes a coherent approach for product positioning and for as-

sessing and prioritising customer needs. The apparent causal complexity, result-
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ing from contextual influences, severely limits the usefulness and adequacy of 

traditional, additive, statistical analysis. Multivariate projection methods like par-

tial least square discriminant analysis (PLS-DA); in coping with a large number 

of variables and few observations and collinear variables, as well as the Boolean 

approach of qualitative comparative analysis (QCA); embodying the compara-

tive logic of experimental design and enabling data reduction in a theoretically 

guided manner, have potential for handling multiple conjunctural causation when 

extracting decisive predictors of material preferences. Furthermore, both meth-

ods are able to handle binary variables resulting from open-ended questions, de-

pendent as well as independent. Combining (mainly) qualitative data collection 

with multivariate analysis (PLS-DA); PLS-DA can more readily than Boolean 

algebra cope with a large number of variables and is consequently more adapted 

for capturing contextual influences, seem to provide the information necessary 

for market segmentation and targeting, i.e., the causes of preferential differences 

both between and within cultures/samples: evaluative criteria and variables re-

lated to the context. The output from the analysis of material preferences serve as 

input to the assessment of customer needs, as to the make-up of customer needs 

and as to which materials constitute close substitutes, i.e., share usage context (in 

this instance the type of room refloored). Customer satisfaction modelling 

(CSM) using partial least squares (PLS) seems well suited for providing the in-

formation necessary for measuring and prioritising customer needs. A valuable 

asset of CSM is the ability to allow analysis on customer benefit as well as at-

tribute level. 

The salient evaluative criteria for choosing wooden flooring presented in 

chapter three of the thesis are exclusively of a non-practical nature. The results 

presented in chapter four, however, indicate that practical benefits exert the 

greatest impact on customer satisfaction for wooden flooring as well as its clos-

est substitutes laminate and carpet, a circumstance highlighting the necessity of 

considering substitutes to identify latent needs. It could also possibly imply that 

the factors determinant for customer satisfaction differ from the criteria salient 

for the choice of building application material, an issue that merits research. 

The approach for market segmentation and assessment of customer needs 

suggested in this thesis is evaluated in the context of floorcovering only. It would 

be of interest to evaluate the approach in other settings, like, e.g., windows, 

kitchen cupboards and fittings. 
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Appendix A

Exploring preferential differences: Support for inter-
viewers 

Describe the purpose of the investigation, ask if the person in question is will-

ing to participate, etc. Tape-record the whole interview. 

1. The respondent is 

__ Male 

__ Female 

2. Are you 

__ Married/ Cohabiting? 

__ Single? 

If the answer is single, skip question no. 3. 

3. When it comes to deciding which material to use for renovation 

of your home, e.g. flooring material, which member(s) of the 

household decide(s)? 

(+2) __  You decide all by yourself 

(+1)  __  You have most influence 

( 0) __  You and your wife/husband/partner have equal influence 

(-1)  __ Your wife/husband/partner has more influence 

(-2)   __  You have no influence 

After the question has been answered. study the points. If the score is 0, +1 or 

+2, proceed with the person you are talking to. If not, change to the 

wife/husband/partner. If not available: cancel. 

4. Do you have any children living at home?    

Yes _  

No  _ 

5. Are you a homeowner?     

Yes  _ 

No   _ 
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6. Have you changed or replaced the flooring or floor covering in 

your home the last five years? 

__ Yes 

__ No 

If the answer is no, jump to questions 18-26, otherwise continue with ques-

tions 7- 

7. In which room(s) of your house/flat? 

..................................... 

8. What types of floorcovering material did you consider before the 

choice was made? 

9. What material did you eventually use?  

10. If wood was chosen, what type?:

a) Softwood parquet   __  

b) Hardwood parquet   __  

c) Laminated flooring     

c1  with hardwood overlay __ 

c2  softwood overlay __ 

d) Solid softwood floorboards   __  

e) Solid hardwood floorboards   __ 

Living r. Dining r. Bedroom Kitchen Bathroom Hall Other

Living r. Dining r. Bedroom Kitchen Bathroom Hall Other
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11. What made you choose this particular type of floorcovering 

material?

If necessary (lack of answer, or answer of the type: “I like it”, “It matches the 

wall paper”), stress that it is material aspects that is of interest by using the fol-

lowing prompting question: What features of this particular flooring material 

made you decide on that choice?: 

 12. Did you or somebody else in the household install the floor-

covering(s)? 

__ No 

__ Yes 

13. If Yes: What/which material(s)? 

:……………………………………………………………..  

Living r. Dining r. Bedroom Kitchen Bathroom Hall Other
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14. How would you describe the following types of floorcovering 

materials?

15. What is your occupation?: ......................................... 

16. What is your partner’s occupation?

(Skip this question if the person is single): 

17. Could you indicate which of the following income bands repre-

sents your annual household income, please? 

1 __ Less than 14,000 Euro (In the UK study: Less than £10,000) 

2 __ 15,000-28,000 Euro  (In the UK study: £11,000-20,000) 

3 __ 29,000-42,000 Euro  (In the UK study: £21,000-30,000) 

4 __ 43,000-56,000 Euro  (In the UK study: £31,000-40,000) 

5 __ Over 56,000 Euro  (In the UK study: Over £40,000) 

Material Comments Don’t

know/don’t

have an opinion

Vinyl

Linoleum

Carpet

Ceramic Tiles

Laminated flooring

Solid soft wood floor boards

Solid hardwood floorboards

Softwood parquet

Hardwood Parquet
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18. Are you planning to change or replace flooring in any (other) 

room(s) of your home? 

__ No 

__ Yes 

If the answer is No, terminate the interview, otherwise continue with question 

19- 

19. In which room(s) of your house/flat? 

: ..................................... 

20. What type(s) of floorcovering material(s) are you planning to 

use?

21.  If wood was chosen, what type?: 

a) Softwood parquet   __  

b) Hardwood parquet   __  

c) Laminated flooring     

c1 “  - “ with hardwood overlay __ 

c2 “  - “ softwood overlay __ 

d) Solid softwood floorboards   __  

e) Solid hardwood floorboards   __ 

Living r. Dining r. Bedroom Kitchen Bathroom Hall Other
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22. What makes you choose this type(s) of floorcovering mate-

rial(s)?

If necessary (lack of answer or answer of the type: “I like it”, “It matches the 

wall paper”), stress that it is material aspects that is of interest by using the fol-

lowing prompting question: What features of this type of flooring material help 

decide on that choice? 

Continue with question no. 23-26 only for those respondents having answered 

“No” to question no. 6. 

Living r. Dining r. Bedroom Kitchen Bathroom Hall Other
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23. How would you describe the following types of floorcovering 

materials?

24. What is your occupation?: ......................................... 

25. What is your partner’s occupation? (Skip this question if the 

person is single): 

26. Could you indicate which of the following income bands repre-

sents your annual household income, please? 

1 __ Less than 14,000 Euro (In the UK study: Less than £10,000) 

2 __ 15,000-28,000 Euro  (In the UK study: £11,000-20,000) 

3 __ 29,000-42,000 Euro  (In the UK study: £21,000-30,000) 

4 __ 43,000-56,000 Euro  (In the UK study: £31,000-40,000) 

5 __ Over 56,000 Euro  (In the UK study: Over £40,000) 

Material Comments Don’t

know/don’t

have an opinion

Vinyl

Linoleum

Carpet

Ceramic Tiles

Laminated flooring

Solid soft wood floor boards

Solid hardwood floorboards

Softwood parquet

Hardwood Parquet
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Appendix B 

Assessing customer needs: wooden flooring
Describe the purpose of the investigation, ask if the person in question is will-

ing to participate, etc. 

1. Have you installed wooden flooring in your home the last five 

years? (if the answer is yes, then continue below, please)

Please tick the appropriate box 2.  What kind of wooden flooring? 

Solid wood flooring 

b) Engineered wood flooring 

Please rate each statement on a scale 

of 1= Not At All

to 7= To a High Degree by ticking 

the appropriate box

Not At All  To a High Degree 

3. In your opinion,   

to which degree is your wooden 

flooring:

1 2 3 4 5 6 7 

Warm under foot        

Providing "wood feeling"        

Sound-absorbing/ pleasant acoustic-wise        

A natural material        

Looking like "real wood"/ authentic wood appearance        

Has a Good price/ Not expensive        

Durable (hardwearing)        

Easy to clean        

Not getting filthy easily        

If the answer is yes, could you rate the 

following statements on a scale of  

1= Not At All to 7= To a High De-

gree by ticking the appropriate box, 

please

Not At All  To a High Degree 

4.  Did you yourself install the 

wooden flooring?

1 2 3 4 5 6 7 

Pieces fitted together easily        

Installation instructions were clear         
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Not At All  High 

5. How would you rate your:

1 2 3 4 5 6 7 

Overall satisfaction with the wooden flooring        

Satisfaction relative your expectations        
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Appendix C 

Assessing customer needs: laminated flooring
Describe the purpose of the investigation, ask if the person in question is will-

ing to participate, etc. 

Please rate each statement on a scale 

of 1= Not At All

to 7= To a High Degree by ticking 

the appropriate box

Not At All  To a High Degree 

1. Have you installed laminated 

flooring in your home the last five 

years? (if the answer is yes, then 

continue below, please)

1 2 3 4 5 6 7 

Warm under foot        

Providing "wood feeling" (Note: lost in translation!)        

Sound-absorbing/ pleasant acoustic-wise        

A natural material        

Looking like "real wood"/ authentic wood appearance        

Has a Good price/ Not expensive        

Durable (hardwearing)        

Easy to clean        

Not getting filthy easily        

Please rate each statement on a scale 

of 1= Not At All

to 7= To a High Degree by ticking 

the appropriate box

Not At All  To a High Degree 

2. Did you yourself install the lami-

nated flooring?

1 2 3 4 5 6 7 

Pieces fitted together easily        

Installation instructions were clear         

Not getting filthy easily        

Not At All  High 

3. How would you rate your:

1 2 3 4 5 6 7 

Overall satisfaction with the laminated flooring        

Satisfaction relative your expectations        
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Appendix D 

Assessing customer needs: textile flooring 
Describe the purpose of the investigation, ask if the person in question is will-

ing to participate, etc. 

1. Have you installed textile flooring in your home the last five 

years? (if the answer is yes, then continue below, please) 

Please rate each statement on a scale 

of 1= Not At All

to 7= To a High Degree by ticking 

the appropriate box

Not At All  To a High Degree 

2. In your opinion,  to which degree 

is your textile flooring:

1 2 3 4 5 6 7 

Soft under foot        

Warm under foot        

Sound-absorbing/ pleasant acoustic-wise        

Nice in colour and pattern        

Has a Good price/ Not expensive        

Durable (hardwearing)        

Easy to clean        

Not getting filthy easily        

If the answer is yes, could you rate the 

following statements on a scale of

Not At All  To a High Degree 

3. Did you yourself install the textile 

flooring?

1 2 3 4 5 6 7 

Pieces fitted together easily        

Installation instructions were clear         

Not At All  High 

4. How would you rate your:

1 2 3 4 5 6 7 

Overall satisfaction with the textile flooring        

Satisfaction relative your expectations        

     






