
 

  



 

 

     
First Impressions Last 

 
A Kansei Engineering Study on Laminate Flooring at Pergo 

 
 
 
 
 

 
 
 

By Anna Lindberg 
 

LiTH-IKP-Ex--04/2201--SE 

 
November 2004  

 
Supervisors: 

Anja Lindstedt, Pergo (Europe) AB 
Simon Schütte, IKP LiTH 

 
 

 



 



 

 
 

Titel    
      
 

Title First Impressions Last. A Kansei Engineering Study on Laminate Flooring at Pergo. 
       
 

Författare Anna Lindberg 
Author       
 
 
Sammanfattning 
Abstract 

The long-term goal of this project has been to help strengthen the customer focus at 
the product development department of Pergo. To achieve this a Kansei Engineering 
case study was performed, to provide information about the chosen customer group, 
the contract market. 
 
Kansei Engineering is a Japanese methodology for gathering and analysing 
information about the relation between the customer’s impression of a product and 
the actual physical properties of that same product. 
 
 The results show clear differences between the flooring entrepreneurs and the 
architects in their average ratings. The factor analysis led to four factors that are 
important when this group of customers evaluates laminate flooring, namely Reliable 
and practical, Modern design, Classic style and Nice and solid. 
 
The regression analysis was done both on the 17 Kansei-words and on the factors. 
The type of decor and surface were found to have most influence on the customer’s 
impressions. Among the surfaces matt oiled turned out to be most popular and for 
most of the Kansei-words, the unexpected combination of wood-like decor and tile-
format was rated the most positive. 

  
 
Nyckelord 
Keyword customer focus, survey, affective engineering  
 

 

 

Rapporttyp 
Report category 
 

 Licentiatavhandling 
 Examensarbete 
 C-uppsats 
 D-uppsats     
 Övrig rapport 
________________ 

Språk 
Language 
 

 Svenska/Swedish 
 Engelska/English 

 
 

_______________ 
 

ISBN 
 
ISRN 
___________________________________________________ 
 
Serietitel och serienummer     ISSN 
Title of series, numbering     ____________________________ 
 
 
 LiTH-IKP-Ex--04/2201-SE 
 

 
Datum 
Date 
 2004-12-03 
 

URL för elektronisk version 

Avdelning, Institution 
Division, Department 
 
Kvalitetsteknik 
Institutionen för konstruktions- och produktionsteknik 
Linköpings Tekniska Högskola





First Impressions Last 

 - III - 

Abstract 
 

The long-term goal of this project has been to help strengthen the 
customer focus at the product development department of Pergo. To 
achieve this a Kansei Engineering case study was performed, which 
should provide the product development department with useful 
information about the chosen customer group, the contract market. 

Kansei Engineering is a Japanese methodology for gathering and 
analysing information about the customer’s impression of a product. The 
result is a set of statistical relations between the customer’s impressions 
of a product and the actual physical properties of that same product. 

Practically the project has consisted of planning and performing a 
customer survey and analysing the gathered material according to the 
Kansei Engineering methodology. This has included using the statistical 
methods cluster analysis, factor analysis and regression analysis and the 
statistical software SPSS.  

The results from the cluster analysis showed that there are clear 
differences between the two groups among the respondents. The first 
cluster consisting of flooring entrepreneurs, were a lot more positive in 
their ratings than the second cluster, mostly consisting of architects. 

The factor analysis based on 17 so-called Kansei-words, describing 
different possible impressions of laminate flooring, led to four factors that 
are important when this group of customers evaluates laminate flooring. 
The four factors are: Reliable and practical, Modern design, Classic style 
and Nice and solid. 

The regression analysis was done both on the 17 Kansei-words and on the 
factors. The type of decor and surface were found to have most influence 
on the customer’s impressions. Some differences between the clusters 
were also found, the tone turned out to be more influent on the architects, 
while the core material affected the flooring entrepreneurs more. 

A wood-like decor and a matt oiled surface had the most positive 
correlation with three of the four factors. Only for the factor Modern 
design, the other type of decor and either the Universal or the Pergatto 
surface had a stronger positive correlation. Generally the tile format got 
more positive ratings than the plank format. 
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Sammanfattning 
 

Det långsiktiga målet med det här projektet har varit att stärka 
kundfokusering på Pergos produktutvecklingsavdelning. För åstadkomma 
detta har en Kansei Engineering case study genomförts, för att förse 
produktutvecklingsavdelningen med användbar information om den valda 
kundkategorin, objektmarknaden. 

Kansei Engineering är en japansk metod för att samla in och analysera 
information om kundens intryck av en produkt. Resultaten är en 
uppsättning statistiska samband mellan kundens intryck av en produkt 
och de faktiska fysiska egenskaperna hos denna produkt. 

Rent praktiskt har projektet bestått av att planera och genomföra en 
kundundersökning och analysera det insamlade materialet enligt Kansei 
Engineering metodiken. Detta har inneburit att använda de statistiska 
metoderna klusteranalys, faktoranalys och regressionsanalys samt den 
statistiska programvaran SPSS. 

Resultaten från klusteranalysen visade att det fanns tydliga skillnader 
mellan de två grupperna av respondenter. Kluster 1 som bestod av 
golventreprenörer, var betydligt mer positiva i sina bedömningar än det 
andra klustret som till största del bestod av arkitekter.  

Faktoranalysen av de 17 så kallade Kansei-orden, som beskriver olika 
möjliga intryck av laminatgolv, ledde fram fyra faktorer som har 
betydelse när den här kundgruppen bedömer laminatgolv. De fyra 
faktorerna är Praktiskt och pålitligt, Modern design, Klassisk stil och 
Trevligt och bra. 

Regressionsanalys gjordes både för de 17 Kansei-orden och för de fyra 
faktorerna. Typ av dekor och yta visade sig ha störst inflytande på 
kundens intryck. Visa skillnader mellan klustren upptäcktes också, tonen 
visade sig påverka arkitekterna mer medan bäraren hade en större 
inverkan på golventreprenörerna. 

En trälik dekor och en matt träyta hade den mest positiva korrelationen 
med tre av de fyra faktorerna. Bara för faktorn modern design hade den 
andra typen av dekor och antingen Universal eller Pergatto-ytan en mer 
positiv korrelation. Generellt bedömdes rutformatet mer positivt än 
plankformatet.
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1 Introduction 
 

This master thesis is the final step in the study programme Industrial 
Engineering and Management – International at the Linköping Institute of 
Technology. It is carried out as a part of the Quality Management profile 
at the Department of Mechanical Engineering (IKP). 

The subject for this master thesis is a case study in Kansei Engineering 
that was performed at the product development department of Pergo AB 
in Trelleborg. 

1.1 Outline of thesis 
In order to facilitate the reading of this thesis a short outline is given, 
presenting the different chapters of the thesis. 

In chapter 2 some background information is given. The company Pergo 
AB is presented, as well as its main product, laminate flooring. The 
flooring market as a whole and some important standards are also 
introduced. 

In chapter 3 the problem situation is presented, followed by a discussion 
around the choice of methodology. Finally this leads on to the scope and 
delimitations. 

Chapter 4 covers the theoretical framework, consisting of the Kansei 
Engineering methodology and the statistical methods used throughout the 
project. 

In chapter 5 the implementation is described, i.e. the practical work 
including planning and performing the survey and analysing the material.  

Chapter 6 presents the results from the cluster analysis, factor analysis 
and finally the regression analysis that was done on the material gathered 
in the survey. 

In chapter 7 the implementation and the problems and choices that have 
turned up are discussed. 

Chapter 8 discusses the most important results and presents some 
conclusions and recommendations.  
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2 Background 
In this chapter some background information that can be useful when reading 
this thesis is presented. First there is a short introduction to the company 
Pergo AB followed by a description of laminate flooring. Then the flooring 
market, both in Sweden and abroad, is described. Finally some of the 
standards that affect laminate flooring are presented. 

2.1 Pergo AB 
Pergo originates from the Swedish Perstorp Group. Perstorp was mostly 
known for making “Perstorpsplattan”, a laminated board used for 
example for kitchen cupboard doors and tabletops. Due to hardened 
competition in this segment, a project was started in Perstorp in 1977 to 
find new ways to use the laminating technology. One of the resulting 
ideas was to start making laminate flooring and Perstorp Flooring was 
born. During the 80’s laminate flooring spread throughout Europe. In 
1989 the new brand “Pergo” was created, combining Perstorp and the 
Swedish word “golv” (flooring).  

In 1994 Pergo flooring was launched in the USA as the first laminate 
flooring. Before competing companies themselves had started producing 
laminate flooring, “Pergo” had become synonymous with laminate 
flooring in USA. During the 90’s Pergo was launched in Asia and Latin 
America as well. 

Pergo at present holds three production facilities, in Trelleborg and 
Perstorp in Sweden and in Garner, North Carolina in the USA and 
employs around 800 people world-wide. The sales for 2003 amounted to 
MSEK 2,799.    

Pergo’s business concept is 

“...to develop, produce and market laminate flooring for 
customers and consumers world-wide and to meet modern 
demands for beautiful, durable and functional products, for 
private and public environments.” (Pergo, 2004b) 

In addition to floorings, Pergo markets tools needed during installation 
and accessories such as wallbases, mouldings and end pieces. There are 
also special cleaners and cleaning kits, adopted for Pergo floorings. 
(Pergo, 2004c)  



Background 

 - 4 - 

Pergo markets its products on two different markets, the consumer market 
and the contract market, where the consumer market accounts for the 
major part of the sales. The products for the consumer market are sold 
through flooring retailers and home improvement chains. The contract 
market consists of flooring entrepreneurs, building contractors and 
architects. 

2.2 Laminate flooring 
As mentioned above, laminate flooring is Pergo’s main product. 
Laminate flooring consists of three main layers, see Figure 2:1. On top 
there is a laminate layer, in the middle a HDF (high-density fibreboard) 
or MDF (medium-density fibreboard) core and on the underside an 
impregnated backing. All three layers serve specific purposes, in order to 
give the flooring the desired characteristics. (EPLF, 1999) 

Figure 2:1 The three layers of laminate flooring (Pergo 2004c). 

The laminate layer actually also consists of several different layers. Each 
layer is made from impregnated paper. On top is a special hardwearing 
surface that also gives the right shine and feel. Underneath the surface, 
there is a decor layer, where a photographic image of the decor is printed. 
The laminate layer determines the looks of the flooring and gives the 
flooring its stain and wear resistance. 

The middle layer, usually made from MDF or HDF, adds to the impact 
resistance of the flooring and also holds the joints. This layer is often 
referred to as a core or a substrate. During the last couple of years most 
flooring companies have changed technology from glued joints to click 
joints, which are fit together without any glue.  

Laminate
layer

Joint

Backing
Core
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The backing layer is there to balance the flooring, to protect it from 
moisture and to keep it from cupping. In modern laminate floorings this 
layer is often combined with a sound-reducing layer. (EPLF, 1999) 

The different layers can be bonded through two different methods, HPL 
(High-Pressure Laminate) and DL (Direct Laminate). HPL is an older 
method where a surface laminate is first created from several sheets using 
pressure and heat. In a second step the laminate and the backing are glued 
onto the core. Using DL, all parts of the three layers are bonded 
simultaneously using heat and pressure. (Pergo, 2004c) 

2.3 Flooring market 
The flooring market depends on two factors, the construction of new 
buildings and the renovation and modernising of existing buildings. The 
construction market is known to fluctuate and the flooring market usually 
follows its lead. As depicted in Figure 2:2 there was a rise in sales in the 
late 80’s and the early 90’s, which can be explained by the construction 
boom that distinguishes the period. The economic recession that followed 
subsequently caused a decline in the flooring market, and the market still 
has not recovered fully.  

Figure 2:2 Laminate market share in Swedish market 1984-2003 (GBR 1986, 
1990, 1991, 1992, 2000, 2004).  

Pergo introduced laminate flooring in the early 80’s, but it would take 
several years before the sales started accelerating. In 1989 when laminate 
flooring was, for the first time, mentioned as separate flooring category 
by the Swedish flooring industry association, GBR, its market share was 
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up to 4 %. Following a couple of years of strong growth, the laminate 
market share rose to 10 % where it was stable throughout the recession. 
The construction of new buildings is still slow, but renovation work is 
increasing, helping the flooring industry to stay on its feet. At the same 
time laminate flooring is increasing its sales, causing it to gain market 
shares from other kinds of floor coverings. Laminate flooring presently 
holds more than 20 % of the market. (GBR, 2004)  

In Sweden there has been a dramatic change in markets shares for 
different kinds of floorings in the last fifty years. Figure 2:3 clearly 
exhibits these changes, from 1955 up to now. It shows the dominance of 
linoleum flooring in the 50’s with more than 60 % of the flooring sales. 
As textile floorings were introduced, linoleum sales decreased rapidly. In 
the late 70’s resilient and textile floorings had taken the lead with a 
market share of around 40 % each. As the consumers started to get more 
and more concerned by hygiene and allergy issues surrounding textile 
flooring, resilient floors kept gaining, peaking at more than 60% around 
1990. Having been totally out of fashion in the mid-70’s, linoleum has 
experienced a comeback and has regained as much as 15 % of the 
flooring market. During the last ten years hard floorings, such as 
laminate, linoleum and hardwood have been steadily increasing and 
together they control 70 % of the market. Resilient flooring is however 
still the single biggest flooring category, even if hardwood is closing in.  

Figure 2:3 Market shares, Swedish market 1955-2003 (Adapted from GBR, 
2004). 
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The total sales in Sweden during 2003 amounted to 19,9 million square 
meters, and a total turnover of 3000 MSEK. (GBR, 2004)  

The Swedish flooring market is quite different compared to the total 
European market. This is due to very different flooring traditions in 
different parts of Europe. In the countries surrounding the Mediterranean, 
stone floors and ceramics have been very popular and still are, while 
these kinds of floors have been considered too cold to use in the northern 
parts of Europe. On the other hand textile flooring, or carpet, is still 
dominant in total, as shown in Figure 2:4. Carpet is the most popular 
flooring in countries like for example Great Britain and France, but the 
trend is, as in Sweden, turning towards more hard flooring such as 
hardwood and laminate. (Pergo, 2004a)  

Figure 2:4 European flooring market (Pergo, 2004a). 

The total European flooring market in 2000 amounted to 1 900 million 
square meters, out of which about 10 % was laminate flooring. The North 
American market in the same year was estimated to be 1 850 million 
square meters, with a laminate market share of only 3 %. This fact is 
related to the late introduction of laminate flooring, in 1994. 

Figure 2:5 North American flooring market (Pergo, 2004a). 
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The North American flooring market is even more dominated by textile 
than the European market, which is clearly depicted in Figure 2:5. The 
market distribution among the flooring categories is very similar to the 
Swedish market in the 70’s and fashion seems to be changing in the same 
way, through vinyl towards more hard flooring.  

2.4 Standards 
As for most products, the manufacturing of laminate flooring is restricted 
by standards. The European committee for standardisation, CEN, has 
written several standards regarding flooring in general and for laminate in 
particular there is the EN13329 Laminate floor coverings – 
Specifications, requirements and test methods. The CEN organisation 
consists of representatives from all of its member countries. The members 
have agreed to adapt their national standards according to the European 
standards, in order to help the European customers compare products 
from different countries. (CEN, 2004) 

In the EN13329 there is a definition of laminate flooring, requirements, 
both general and for classification purposes, and recommendations on 
how to test that a piece of laminate flooring really complies with the 
requirements in different aspects.  

The general requirements include for example limits for how much the 
thickness, length and width can vary in each plank or tile. There are also 
requirements dictating to what level the flooring might change during 
use. For example there are limits for how much the floor can expand or 
contract due to changes in humidity, what indentation marks are allowed 
and how much the colour can change due to sunlight.  

The classification consists of six different classes, in two categories: 
domestic and commercial. In each category, the floorings are classified 
through the level of traffic they are thought to resist, moderate, general or 
heavy.  

Figure 2:6 The class 21 symbol (CEN, 2000a). 
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The classes are named 21, 22 and 23 for domestic use and 31, 32 and 33 
for commercial. Examples of the symbols marking laminate floorings of 
the different classes can be seen in Figure 2:6 and Figure 2:7.  

Figure 2:7 The class 33 symbol (CEN, 2000a). 

A floor can be marked for example 23/32 and that would mean that it is 
recommended for areas of heavy traffic in domestic buildings and for 
general traffic in commercial buildings. 
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3 Project presentation 
In this chapter the project will be introduced starting with a short overview of 
the existing problem situation at Pergo. Then a discussion of the choice of 
methodology will follow. Having looked at the company, the product and the 
market in the previous chapter and the problem situation in this chapter it is 
finally possible to define the scope and the delimitations for this project. 

3.1 Problem definition 
Pergo is well established in the consumer market, where the products are 
mainly sold through flooring retailers and home improvement chains. 
Most of the product ranges belong to a premium segment that is 
supplemented by a range of mid-price products. When it comes to the 
contract market, i.e. selling through flooring entrepreneurs and architects, 
the same products don’t work as well.  

One reason is that the competition is not the same. In the consumer 
market, laminate flooring is well established and therefore Pergo is 
mostly competing with other brands of laminate flooring and to a minor 
degree with hard wood floorings. On the contract market laminate 
flooring is often compared to what is sometimes referred to as “the real 
thing”. That is, laminate flooring with wood-like decor might be 
compared to real hardwood flooring and laminate with ceramic look to 
real ceramic flooring instead of comparing laminate to other laminates. 

This way of thinking seems to give Pergo a feeling of inferiority, 
especially in trying to reach the architects. If you consider your own 
product as something else than “the real thing” it’s hard to convince 
others of the splendid qualities of that same product. So in order to get 
established on the contract market it’s not enough that the products are 
good, they have to be marketed in such a way that you get people to see 
laminate flooring as a product that has a value in itself and not only as an 
alternative material. 

Pergo also has some problems in getting the customer wishes into the 
product development work. The development department gets input from 
among others the marketing and quality departments, and some of that 
information origins from customers through surveys and complaints. Still 
the product development department feels that they don’t really know 
what the customer wants. 
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3.2 Choice of methodology 
There are several well-known methods for gathering information about 
the customer that can be used in the product development process. All of 
them have advantages and disadvantages. 

3.2.1 Market survey 
A customary market survey can give a lot of information about for 
example buying habits and preferences among the customers. The 
marketing department at Pergo has got market surveys done regularly so 
this method has been used. However the product development department 
feels that they have had some difficulty in translating the results from the 
market surveys into actual product properties. Therefore a method that is 
more specifically aiming at bringing the customer’s wishes into the 
development process is needed.  

3.2.2 Kano survey 
A so-called Kano survey, or Attractive Quality Questionnaire as Kano 
calls it, is an alternative that was developed with the product development 
process in mind. The survey is based on Noriaki Kano’s theories about 
different kinds of customer needs. (Kano, 2001) The basic idea is that to 
achieve quality is to satisfy the customer’s needs the problem being to 
find out what those needs are. Kano talks about three types of needs, 
basic, expressed and latent. He points out that using a regular type of 
survey you will only get information about the expressed needs, since the 
customer thinks the basic needs are so obvious that they won’t mention 
them when asked about important properties, and when it comes to the 
latent needs the customer simply don’t know that they want it. (Bergman 
and Klefsjö, 2001) 

A Kano survey asks about the importance of different functionalities in 
the product, both existing and potential future features. This might not be 
the problem when it comes to laminate flooring, since it is a lot more 
functional than most other types of flooring. The problem is more on an 
emotional level. On the contract market people usually know about the 
good resistance and durability in a laminate flooring but they still don’t 
buy it. 
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3.2.3 Quality Function Deployment 
Quality Function Deployment, or QFD, is a methodology for making the 
product development process more structured and systematic and at the 
same time keeping the focus on the customer. Bergman and Klefsjö 
(2001) states that “...the objective of QFD is to translate customer wishes 
to product properties through systematically applying customer wishes 
throughout the product development process.”  

QFD has a lot in common with KE in the way that they both focus on the 
customer and have systematic methods for bringing the customer’s 
wishes into the development process. The difference is mainly that the 
focus of KE lies earlier in the process than that of QFD. In KE the main 
issue is to gather information about how the customer experiences the 
product and then translating that information into specific levels for the 
product properties. In QFD on the other hand, the ways of gathering the 
information is not central, instead the focus is on using that information 
throughout the development and industrialisation process. QFD goes all 
the way through, including adapting the product for production. 
(Bergman and Klefsjö, 2001)     

Since the results from a QFD project are detailed technical specifications, 
it is necessary that the people running the project are well familiar with 
both the product and the production. Therefore a QFD project seems to be 
less suitable as a master thesis project. Also a QFD project usually aims 
more at solving a specific quality issue, than gathering general 
information about the customer. 

3.2.4 Kansei Engineering 
Kansei Engineering is a method for finding out how the customer feels 
about different products and translating those feelings into product 
properties. This is done using statistical methods, which assure the 
reliability of the results. 

The design of the flooring is an important factor in interior decorating. 
Design and decorating are a line of business where feelings are at least as 
important as function, even on a business to business level. This makes 
Kansei Engineering a very suitable method for a customer survey on 
laminate flooring. 
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3.3 Scope  
The long-term goal of this project is to help strengthen the customer focus 
at the product development department of Pergo.  

To achieve this I will introduce Kansei Engineering at Pergo and 
implement the methodology in a case study. Kansei Engineering will not 
only help Pergo find out what the customer expects and desires, but also 
translate those needs into actual physical attributes in the product. 

The case study will serve three purposes. The first is to provide Pergo 
with useful information about the customer, which can be used within the 
product development process. The second purpose is to give a concrete 
example of how a method, intended for product development, can be used 
as a “customer focus tool”. The third purpose is to give Pergo a basis 
from which future, more large scale, studies can proceed. 

3.4 Delimitations 
The most important delimitation of this project is the fact that I will only 
consider one kind of customers, namely the contract market. The 
respondents will be flooring professionals working with building and 
decorating, such as architects and flooring entrepreneurs. 

The case study will only include flooring samples from Pergo’s own 
collections, which means that no comparisons with competitors will be 
done. 

The fact that not all traits in flooring can be represented in a portable 
portfolio of samples is another delimitation. This means that the survey 
doesn’t cover all aspects of laminate flooring. 
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4 Theoretical framework 
In this chapter the theoretical background for the methods used in this case 
study will be presented. This involves looking at the background and a general 
framework for the Kansei Engineering methodology and closer description of 
the mathematical tools that were used during this project. Among those tools 
are design of experiments, cluster analysis, factor analysis and regression 
analysis. 

4.1 Kansei Engineering 

4.1.1 Background 
The first Kansei Engineering methods were developed by Mitsuo 
Nagamachi in Japan in 1970. His intention was to create a technology for 
customer-oriented product development, since he felt that manufacturers 
produced products without knowing the customer’s needs. (Nagamachi, 
1995) 

The name Kansei Engineering originates from the Japanese word 
“Kansei” which approximately means “total emotions”. However that 
translation doesn’t cover the whole meaning of Kansei. Nagamachi uses 
several different translations to try to explain, for example “psychological 
feeling” and  

“... the impression somebody gets from a certain artefact, 
environment or situation using all their senses of sight, 
hearing, feeling, smell, taste as well as their recognition” 
(Nagamachi, 2001) 

The purpose of Kansei Engineering is to find out as much as possible 
about the customer’s kansei concerning the product at issue and use that 
information to develop new products that will fulfil the customer’s 
expectations. Nagamachi defines Kansei Engineering as a “translating 
technology of a consumer’s feeling and image for a product into design 
elements” (Nagamachi, 1995). 

Since Nagamachi first introduced Kansei Engineering in the 70’s, his 
work has been concentrated on two things, developing a basic 
methodology and further developing the areas and variations in which 
Kansei Engineering can be used. All of these variations, or types, rest on 
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the same foundation, four steps that were pointed out by Nagamachi 
(1995): 

1. To understand the customer’s feelings (Kansei) about the concerned 
product. 

2. To find the connections between the customer’s Kansei and the design 
characteristics. 

3. To build a Kansei Engineering technology. 

4. To use the results to change the product design.  

In the following section, 4.1.2, a general methodology, based on 
Nagamachi’s ideas will be presented and in 4.1.3 an overview of the most 
commonly used types of Kansei Engineering will be given. 

4.1.2 General methodology 
An outline of a general Kansei Engineering methodology is given in 
Figure 4:1. This model has been the basis for the work on this case study. 

Figure 4:1 General KE Methodology (Adapted from Schütte, 2002). 

Choice of Domain 
The first step is to choose a domain for the study. This step involves not 
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have to be found. This should be done considering the different customer 
segments available and, of course, the purpose of the study.  

As mentioned above, the purpose of Kansei Engineering is to find the 
relationships between the Kansei and the actual product properties. This 
includes two steps, to find out the possible Kansei or feelings connected 
to the product, i. e. spanning the semantic space, and to map all relevant 
product properties, i. e. spanning the space of properties. These two steps 
can, as you can see in Figure 4:1, be done in parallel.  

Span the semantic space 
Spanning the semantic space in practice means to gather words describing 
the chosen domain, so called Kansei words. The number of Kansei-words 
is usually very large and therefore there is often a need to reduce the 
number of words to a more reasonable level. What that reasonable level is 
can be and is discussed. Nagamachi (1995) mentions as an example a 
study where he had collected 600 words, which were reduced to about 
100 words, using a factor analysis based on a pilot study. He doesn’t 
seem to consider it a problem finding respondents willing to fill in a 
questionnaire with 100 Kansei words for each sample. Schütte (2002) on 
the other hand states that it is hard for a person to concentrate for very 
long periods of time, suggesting that the number of Kansei-words should 
be kept around 20.    

Span the space of properties 
The spanning of the space of properties includes both mapping all 
product properties and choosing which ones are relevant for the study. 
There is not much research done on this part and consequently not much 
written in literature on the subject. However some methods are 
commonly used, such as searching technical specifications and other 
written sources and interviewing experts on the domain. (Schütte, 2002) 
Having chosen the properties for the study, the next step is to find 
samples representing these properties. In order to avoid artificial 
interactions in the results, it is recommended to use design of experiment 
theories when choosing the samples. This way a good set of samples can 
be found, representing all the chosen properties in as varying 
combinations as possible. 



Theoretical framework 

 - 18 - 

Synthesis 
The following step is the synthesis of the semantic space and the space of 
properties. This part of Kansei Engineering is based on research 
performed by Osgood in the 40’s and 50’s concerning what he called the 
semantic differential method. Osgood wanted to “measure the emotional 
content of a word” (Schütte, 2002). For this purpose he used surveys with 
a type of rating scales, usually seven-point, which are now called 
semantic differential scales. These scales are used within Kansei 
Engineering for evaluation of samples representing the domain according 
to the Kansei words in a Kansei survey. This way the Kansei, or the 
feelings, that the product evokes can be measured.  

Next the results from the Kansei survey are analysed mathematically. 
Depending on the context different mathematical methods can be used. 
Different linear models are most common since they are easier to use but 
other methods such as neural networks and rough sets theory are also 
being used. Probably the most popular method is Hayashi’s quantification 
theory type 1, QT1, which is a multiple linear regression model. (Schütte 
and Eklund, 2004) Regression analysis and QT1 will be presented more 
closely below in section 4.5.  

Before any mathematical analysis can be done, the quality of the data has 
to be verified. This means checking for example that there are enough 
observations and to look for missing data. There are almost always some 
cases of missing data, and they will have to be handled before moving on. 
This can mean deleting cases with missing data or inserting values, based 
on knowledge from the rest of the data material. Different mathematical 
methods mean different requirements on the data.  

Test of validity 
Before the final step, the model building, the validity has to be tested. If 
these tests reveal any weaknesses, measures will have to be taken to 
lessen their effects, otherwise the resulting model will be invalid and 
useless.  

In choosing which product properties and Kansei words to include in the 
study, usually a few too many are included, rather than risking to miss out 
on some important information. This means that in order to achieve 
validity, some words or properties might be redundant. In that case they 
can be found using factor analysis. (See 4.4) This is where the iterative 



First Impressions Last 

 - 19 - 

part in Figure 4:1 comes in. Having found redundant parameters, these 
have to be excluded, and the synthesis will have to be rerun. (Schütte and 
Eklund, 2004) 

Model building 
Once the validity is assured, the results from the synthesis can be 
presented in a mathematical model. The model consists of several 
functions predicting how different product properties will effect the 
perceived level for each Kansei word.  

4.1.3 Different types of Kansei Engineering 
Ever since Kansei Engineering was invented in the 70’s, it has been used 
in many different industries, ranging from automotive and electric 
appliances to fashion clothing and even landscape planning (Nagamachi, 
1997). The computer technology available today offers possibilities that 
were unimaginable in the 70’s. These two factors have led to the 
evolution of several different types of Kansei Engineering.  

The first type of Kansei Engineering is called Category Classification. A 
central notion in this method is the so-called zero level concept, an 
abstract concept chosen as target for the development process for the 
product in question. A tree structure is created, starting from the zero 
level concept which is broken down into subconcepts, which in turn are 
broken down into lower levels and so on. The last level of subconcepts is 
the actual physical traits at a very detailed level. The different alternatives 
at that level are then evaluated by presumptive customers according to the 
first level subconcept using a Kansei survey and the most fitting 
alternative is chosen. (Nagamachi, 1997) 

Kansei Engineering System, KES, is the second type and also the basis 
for the general methodology described above.  

Figure 4:2 The Kansei Engineering System, KES (Adapted from Nagamachi, 
1995). 
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This method aims to construct a complex computerised system of 
databases, which holds all the information about the product in question. 
One of the databases holds the Kansei-words, another one the design 
details and so on. The system is constructed using Kansei-surveys, factor 
analysis and multiple regression analysis, the same as in the general 
methodology (see 4.1.2). The basic idea is that a customer can use the 
system as decision making support through inputting the feeling, or 
Kansei, that he or she wants the product to evoke. The system should then 
suggest a model of the product that fits the customer’s wishes. 
(Nagamachi, 1995) 

The knowledge of the relationship between the Kansei-words and the 
different product properties cannot only be used as in Figure 4:2, so 
called forward Kansei Engineering, but also backwards. Backwards in 
this case means that the input is a sketch of a new design idea, which is 
evaluated in the KES, to see if it evokes the right Kansei. A system that 
offers both backward and forward Kansei Engineering is called a Hybrid 
Kansei Engineering System. (Nagamachi, 1997) A schematic illustration 
of a Hybrid KES can be seen in Figure 4:3.  

Figure 4:3 Hybrid KES (Adapted from Nagamachi, 1997). 

The statistical results obtained through letting people scale Kansei-words 
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company Sanyo as an example. They implemented a mathematical 
Kansei model in a colour printer in order to obtain nicer colours on 
photos of people. (Nagamachi, 1995)  

The two most recent types of KE are Virtual Kansei Engineering and 
Internet Kansei Design System, which both use the modern computer 

Kansei or
psychological

feeling Hybrid

KES

Product
design

Kansei
evaluation

Free
drawings



First Impressions Last 

 - 21 - 

technology. Virtual KE combines a KES and a virtual reality system, in 
which the customer can see and test different samples of products, 
without the producing company having to actually produce them. This is 
a great possibility especially for expensive products such as kitchen 
equipment. In Internet Kansei Design System, Internet lends its many 
communication and networking possibilities to Kansei Engineering.  

4.2 Design of experiment 
In a company there are many situations where data collection and 
analysis is necessary. It might be customer surveys or different kinds of 
quality tests. Either way these are usually quite costly operations and 
therefore it is important to use an effective and economical experimental 
set-up that gives as much information as possible. One part of achieving 
that is to use a suitable design of experiment (DoE). 

In this case study design of experiment was used for planning the 
different combinations of properties in the flooring samples used for the 
survey. It is important that the variations are chosen so that there are as 
few interdependencies as possible, ideally none. This can be achieved 
through using the reduced factorial design that is presented below. 

A more effective way of testing than testing one factor at a time is the so-
called factorial design. In a factorial design of experiments, a series of 
tests are performed on samples where certain factors have been combined 
in such a way that results can tell you which factor caused which change. 
In a full factorial design these factors are combined in all possible ways. 
This method returns a lot of information, for example it can give 
information about interaction effects and not only about the effects of the 
specific factor. A full factorial design is unfortunately not very 
economical, as you need nm tests in a series to test m factors with n 
different values each. In Table 4:1 one example of a full factorial design 
with three factors with two values each, high (+) and low (-). This set-up 
requires eight test runs. (Bergman and Klefsjö, 2001)  
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Table 4:1 Full factorial design. 

 Factor 

Test run 1 2 3 

1 + + + 

2 + + - 

3 + - + 

4 + - - 

5 - + + 

6 - + - 

7 - - + 

8 - - - 
 

A more economical design is the reduced factorial design. The reduced 
factorial design is created through exchanging the columns used for 
interaction effects with new factors. The interaction column is calculated 
through multiplying the factors involved using ordinary rules (+*+=+, 
+*- = - etc.). In the example in Table 4:2 a third factor has been 
introduced instead of the interaction effect 1*2 between the first two 
factors. 

Table 4:2 Reduced factorial design. 

 Factor 

Test 
run 

1 2 3 (or 1*2)

1 + + + 

2 + - - 

3 - + - 

4 - - + 
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The assumption to be able to do this exchange is that there are no 
interaction effects, since the result from the tests won’t show any 
difference between, in the example, factor 3 having an effect or there 
being an interaction effect between factors 1 and 2. 

A reduced factorial design can be very useful in the beginning of a study, 
when it can be used for testing many factors at the same time, in order to 
sort factors that don’t have any effect. As an example in a reduced 
factorial design you can test seven factors in eight test runs instead of 
three factors in a full factorial design. (Bergman and Klefsjö, 2001) 

An application of design of experiments that has a lot in common with 
the way that DoE is used in Kansei Engineering is Conjoint analysis. 
Conjoint analysis is used as  a kind of customer survey to find out which 
product properties are most important to the customer. The problem when 
asking the customers how important they find certain product properties, 
is that quite often they think that all properties are important, if not very 
important. In conjoint analysis, design of experiments is used to choose 
properties in product samples that the customer is asked to rate or 
compare. (Bergman and Klefsjö, 2001)    

The difference between conjoint analysis and Kansei Engineering is that 
in KE, the customers are asked to rate the samples according to several 
Kansei-words, while in conjoint analysis they usually only rate the 
samples on a scale of how well they satisfy the customers’ needs. 
(Schütte, 2002) 

4.3 Cluster analysis 
In many survey studies the respondents are assumed to be a homogeneous 
group. This is not always true, and it is something that should be verified. 
If the respondents are found to differ in some aspects, it can be very 
interesting to find out what characteristics these groupings might have. 
This can be achieved by performing a cluster analysis. The cluster 
analysis is done through comparing the respondents’ answers to certain 
question and grouping people that have given similar answers. These 
groups can then be compared as to their answers to other questions, for 
example through calculating and comparing group means. (Dillon and 
Goldstein, 1984)  
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In this case study it was thought that there might be some differences 
within the group of respondents and therefore cluster analysis was used to 
test this assumption.  

Probably the most well known and widely used cluster analysis is the 
segmentation of customers from customer surveys, done in order to find 
out how to please different kinds of customers. (SPSS Inc., 2003a) 

The goal of cluster analysis is to find clusters which have “small within-
cluster variation relative to the between-cluster variation” (Dillon and 
Goldstein, 1984). That is, ideally the members of each cluster should 
have more in common with the others in the same cluster than with 
members of other clusters. This is unfortunately not always the case. As 
Figure 4:4 depicts, there are often some cases that are in between the 
cluster centres and where the cluster membership is not perfectly clear. In 
the figure the clusters are made based on two variables. This is only 
because it is very hard to illustrate clusters in more than two dimensions. 
In reality, it is often interesting to base the cluster analysis on more than 
two variables.  

Figure 4:4 Example of clusters. 

There are two basic problems in cluster analysis. The first is how to 
measure the degree of similarity between different cases. Having decided 
that, the second question is how to form the clusters based on the chosen 
measure of similarity. (Dillon and Goldstein, 1984) In SPSS these choices 
are made in reverse order, you choose one out of three clustering 
methods, and within these methods you get the possibility to choose 
which similarity measure you want use. The three methods are K-means, 
Hierarchical and Two-Steps cluster analysis. 
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The K-means method is a so-called partitioning technique. The 
partitioning techniques have that in common that they aim at optimising 
some criterion, usually a distance or similarity criterion, and that they 
need you to specify how many clusters there should be in the final 
solution. For the K-means method, the criterion to be optimised is the 
minimisation of the Euclidean distance between the cases in the cluster. 
The method requires the data to be continuos. (Dillon and Goldstein, 
1984) 

The hierarchical methods start with every case in a separate cluster and 
then move on to join the two clusters that are closest to each other 
according to some distance criterion. The algorithm then continues to do 
so until all cases have been joined into one big cluster. So for this method 
to be useful the desired number of resulting clusters has be specified. In 
SPSS a wide range of options is available, depending on what data type 
you want to analyse. Unlike the K-means method, the hierarchical 
clustering isn’t iterative in the meaning that once a case has been placed 
in a cluster, in hierarchical clustering, it stays there. (SPSS Inc., 2003b) 

The two-steps method is a kind of combination of the methods mentioned 
above. As the name reveals, it works in two steps. The first step consists 
of organising the cases in a tree structure, the so-called Cluster Feature 
(CF) Tree. One at a time, the cases are added to the CF tree, either in an 
existing node or forming a new node, depending on how similar it is to 
the existing nodes. This step has a lot in common with the K-means 
clustering in that it optimises each node according to a similarity 
criterion. Having arranged all the cases in the tree, the second step is to 
group the leaf nodes into the final clusters. This is done in a way that 
reminds you of the hierarchical clustering, except that the method has 
been completed by two different stop-criteria, which evaluates the 
optimal number of clusters. The two-steps methods can analyse both 
continuous and categorical data. (SPSS Inc., 2003b) 

4.4 Factor analysis 
When creating questionnaires for surveys, it is common to have several 
questions covering the same or adjacent areas, in order to get more 
distinct results, than if there was only one question, that might be 
misinterpreted. This course of action however leads to a large quantity of 
data to be analysed. To handle all this data, a data reduction method can 
be helpful. (SPSS Inc., 2003a)  
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In this case study factor analysis was used for finding the underlying 
dimensions behind the Kansei-words, as the final resulting models are 
more easily understood if they are not based on too many factors or 
words.  

Dillon and Goldstein (1984) defines factor analysis as:  

“... the study of interrelationships among the variables in an 
effort to find a new set of variables, fewer in number than the 
original set of variables, which express that which is common 
among the original variables.” 

The meaning of the quote is illustrated by Figure 4:5 where nine separate 
variables are grouped into three factors, based on some underlying 
dimension, illustrated by the pattern of the bubbles.  

Figure 4:5 Factor analysis (Adapted from Dillon and Goldstein, 1984). 

The factor analysis is performed in two steps: the first step is to extract a 
number of factors and the second to rotate the factor output, to make it 
easier to interpret. Both of these steps can be done in many different 
ways. The fact that SPSS alone offers seven different methods for 
extraction and five rotation methods, illustrates the existing variety.  

The extraction method that was used for this project is called principal 
components analysis. The basic idea in principal components analysis is 
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of the original variables. This is done in steps, one component at a time. 
The first component is chosen in such a way that it accounts for most of 
the variation in the data. The second component is chosen to be 
uncorrelated with the first component and to account for most of the rest 
of the variation. The third component should be uncorrelated to both of 
the other components and so on. The extraction goes on this way until 
there are as many components as original variables. (Dillon and 
Goldstein, 1984) 

Since the object of using a factor analysis method is to reduce the number 
of variables, a few of the extracted components will have to be chosen. 
One way to do this is to choose all components that have an eigenvalue 
above 1. This is the standard setting in SPSS. Another, graphical, method 
is the scree plot. An example of a scree plot can be seen in Figure 4:6. 

Figure 4:6 Scree plot. 

In the scree plot the components are plotted against their eigenvalues. The 
common pattern is that there is a steep part with only a few factors and 
the rest of the factors form a line that is almost parallel to the x-axis (the 
scree). Between these two parts there is a steeper break, which can be 
seen between components 3 and 4 in Figure 4:6. The components above 
this break are chosen as the resulting factors. Usually the result from the 
scree plot is the same as from using only the eigenvalue limit. (SPSS Inc, 
2003b) 



Theoretical framework 

 - 28 - 

When extracting new variables with principal components analysis, the 
resulting first component has an eigenvalue that is a lot higher than the 
second component’s eigenvalue. This is caused by the first component 
consisting of most of the original variables. This gives a new variable that 
is very hard to interpret. In order to avoid this the components can be 
rotated. (SPSS Inc, 2003b) 

There are two principal kinds of rotation algorithms, orthogonal rotation 
and oblique rotation. The most important difference is that using 
orthogonal rotation, the resulting factors will be uncorrelated. Among the 
orthogonal algorithms, Varimax is the most popular and it was also used 
in this project. Varimax is very often used together with principal 
components analysis, as it will be done here. (Dillon and Goldstein, 1984) 
The effect of the varimax rotation is that each factor will get as few 
variables with high loadings as possible and the big differences in 
eigenvalues that we could see above in Figure 4:6 will be evened out. 
This makes the interpretation of the new variables a lot easier. The total 
variation explained by the new variables will not be affected by the 
rotation. (SPSS Inc, 2003b) 

Before moving on to using the newly found factors, it is a good idea to 
test their reliability. SPSS offers a reliability test based on Cronbach’s 
alpha. Cronbach’s alpha is a measure of how well a group of items (e.g. 
variables) represents an underlying concept. In the case of testing factors, 
this means a test of how well the chosen variables together describe the 
underlying factor. The alpha-value lies between zero and one, and there 
are several suggestions for rules-of-thumb. SPSS (SPSS Inc, 2003b) 
claims that 0,7 is a standard limit of when to consider something reliable, 
while the UCLA SPSS FAQ suggests 0,8 (UCLA, 2004). 

4.5 Regression analysis 
Most statistical methods are very helpful in describing how things are, but 
sometimes it can also be interesting to be able to make predictions. This 
is where regression analysis comes into the picture. Regression analysis is 
used to find the mathematical relation between a dependent variable, or 
response variable, and one or several independent or predictor variables. 
(Dillon and Goldstein, 1984) This relation may then be expressed as an 
equation, which in the case of linear regression describes a straight line.  
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In this case study regression analysis was used to analyse the data from 
the survey in order to find the relations between the Kansei-words or the 
factors and the properties of the flooring samples. The results can be used 
to predict the impression that flooring with specific properties will evoke.  

The most basic regression is the case where you have only one predictor 
variable and both the predictor and the response variable are continuous. 
An example of this case can be seen in Figure 4:7, with the plotted data 
and the resulting regression line.  

Figure 4:7 Plotted data and regression line (Read, 1998). 

The result from the regression in Figure 4:7 can be expressed by the 
following equation: 

Y = α + β*X + ε 

where α is the intercept, β the slope and ε the error or residual. (Read, 
1998) The error term can be seen as a representation of all factors or 
variables that affects the response variable, but that are not included in 
the regression model. There are several reasons why those variables are 
not included in the model, they might for example be difficult to quantify. 
Also, it’s not desirable to have as many variables as possible in the model 
since this makes the model more complex, possibly without adding all 
that much to the explanatory power of the model. (Dillon and Goldstein, 
1984) 

Hayashi’s Quantification Theory type 1, or QT1, is a type of multiple 
linear regression used for categorical variables. (Komazawa and Hayashi, 
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1976) That it’s multiple means that there are several predictor variables, 
which gives the resulting equation this form:  

Y = α + β1*X 1+ β2*X 2+ ... + βn*X n+ ε 

The fact that the regression is made using categorical predictor variables 
has more impact on the process, since these variables can’t be used 
directly, but has to be transformed into so called dummy variables. For 
each variable with n categories, [n-1] dummy variables are needed. A 
dummy variable is dichotomous, i.e. it can only take two values, 0 or 1, a 
certain case either has the property the variable represents or not. (Lea, 
2001a) 

Consider as an example a KE study made by 
Berglund and Karlsson (2004) about bottles of 
drinkable yoghurt. In the study the way that the 
contents were represented on the label (X1) and 
the form of the bottle (X2), were chosen as 
product properties. The form could be either 
round, square or curvy. For the representation, 
concrete means that the label pictures for 
example strawberries if that’s the taste the 
yoghurt has. On an abstract label there might be 
a pattern or a circle instead. In Figure 4:9 an 
example of a bottle that is concrete and curvy is 
depicted. 

These variables were probably translated as follows: 

 X1 :  D1 = 0 if the bottle had an abstract label 

   D1 = 1 if the bottle had a concrete label 

 X2 :  (D2, D3) = (0,0) if the bottle had a round shape 

 (D2, D3) = (0,1) if the bottle had a square shape 

 (D2, D3) = (1,0) if the bottle had a curvy shape  

Assuming a dependent variable Y, the regression model would look 
something like: 

Y = α0 + α1*D1 + α2*D2 + α3*D3 + ... + ε 

where α1, α2 and α3 are differential intercept coefficients. The differential 
intercept coefficient reveals the difference in intercept value depending 

Figure 4:8
Concrete and 
curvy bottle 
(Berglund and 
Karlsson, 2004). 
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on which dummy variables get the value zero and which ones get the 
value one.  

This way of presenting the results might however be hard to grasp, 
especially for someone that doesn’t usually work with mathematical 
equations. To make things worse, the result from a Kansei Engineering 
study consists of not one but several equations, since there is one model 
for each Kansei word. Another way of presenting the results is to display 
them in a table, a method used by Komazawa and Hayashi (1976) among 
others. In a table the values for different properties and words can easily 
be compared with each other.  

An example of this type of display is shown in Table 4:3 where a part of 
the results from the study on drinkable yoghurt bottles are presented.  

Table 4:3 Example of QT1 output (Berglund and Karlsson, 2004). 

Kansei word MCC2 Product Characteristic PCC Category CS 

Round 0.395 

Square 0.628 Form 0.898 

Curvy -1.022 

Abstract 0.372 

Tasty 

 

0.840 

 
Representation 0.721 

Concrete -0.372 

Round 0.589 

Square 0.189 Form 0.792 

Curvy -0.778 

Abstract 0.206 

Fresh 

 

0.655 

 
Representation 0.422 

Concrete -0.206 

 

The first output in the table is the MCC2 which is an equivalent of what in 
most statistic contexts is referred to as R2, a measure of the goodness of 
fit (Lea, 2001b). Dillon and Goldstein (1984) explain that it “...represents 
the proportion of the total variability in the response variable Y that is 
accounted for by the regression model.” Sometimes the MCC-value, or 
multiple correlation coefficient, is reported instead of MCC2. For a model 
to be considered reliable, Nagamachi (quoted in Schütte and Eklund, 
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2004) suggests the limit MCC2 > 0,7 which corresponds to MCC > 0,84. 
This means that in the example above, the value for “tasty” is good but 
the value for “fresh” is a bit low. 

The next column that needs to be explained is the PCC, which stands for 
partial correlation coefficient. This value is used for determining which 
product characteristic has the greatest impact on the dependent variable. 
(Schütte and Eklund, 2004) In the example you can see that the form of 
the bottle has a greater impact than the representation on whether the 
yoghurt gives a “tasty” impression.  

In the last column you’ll find the CS-values or category scores. The CS-
values correspond to what Lea (2001b) denotes standardised regression 
coefficients or beta weights. These values are used to see what impact 
each particular category has on the dependent variable. This impact can 
be either positive or negative. In the table above you can see that if a 
yoghurt bottle is curvy it gives a less fresh impression than if it’s round.  
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5 Method  
In this chapter a description of the practical work that has been done within 
this project will be given. The presentation is meant to be “cookbook style” i.e. 
detailed enough for people to repeat the study, but without giving any results or 
discussing why certain choices were made. 

The practical work on this project has been arranged based on the general 
methodology that was presented in section 4.1.2. An overview of this 
chapter together with the connections to the model of that methodology is 
depicted in Figure 5:1. 

 Figure 5:1 Overview of implementation. 

5.1 Collection of Kansei-words 
The first step in finding a useful set of Kansei-words is to gather as many 
words as possible, describing the chosen domain. This was done 
searching through several different kinds of sources such as: 

- Decorating magazines 
- Advertisements 
- The Pergo website 
- Earlier customer surveys  
This search resulted in lots of words describing laminate flooring. In 
order to assure that all relevant areas were covered, this search was 
complemented by a brainstorming session. The participants were chosen 
from different departments, design, marketing and product development, 
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to create a well-mixed group. Throughout the brainstorming session the 
participants were given a few words from the search at a time, in order to 
stimulate creative thinking, without drowning them in too many words at 
the same time.  

Next step was to reduce the number of words by forming groups and 
choosing one relevant word to represent the others in the group. This was 
done using a method called affinity analysis, after the brainstorming 
session. Using affinity analysis in practise means to try to find relations 
and connections in a material, which is useful for handling large amounts 
of information. (Dahlgaard, Kristensen and Kanji, 1998) In this case it 
meant looking through all the words to find which ones fit together and 
grouping them according to this. Doing this in a group, not everyone will 
have the same opinion on all words, so this included discussions and 
several changes before the group was satisfied with the grouping of the 
words. The next step, finding one single word to represent the others in 
each group, turned out to be the hardest. Having concentrated hard during 
the brainstorming and the grouping, the group was tired and found it very 
hard to find suitable words. Therefore the group was extended by a 
couple of new people to finish the task. The affinity analysis lead to 14 
groups that can be found in Appendix 1: The gathered words in Swedish 
together with all the gathered words. 

For some of these groups, the group titles were not suitable to be Kansei-
words. In some cases the groups are more technology-oriented than the 
others and it would be very hard for a respondent to answer on a scale of 
one to seven of how well these words describe a flooring sample. For 
example, it would be very hard to evaluate the sound properties in a type 
of flooring from just a sample. You would need to install a big enough 
area for people to walk on, to be able to listen to the sound of footsteps 
and maybe someone dropping something. 
 A few other groups also consisted of technological words, but these 
groups represent aspects of flooring that are tightly associated with 
certain feelings. For example, if you are looking for a flooring that is 
healthy and favourable to the environment, probably what you are 
looking for is a feeling of safety, to be sure that the flooring doesn’t emit 
anything poisonous or cause allergies. Therefore these groups could be 
renamed, with new titles that were fit to be Kansei-words. 
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Ideally there should be between 15 and 20 Kansei-words in order to give 
an interesting result, without burdening the respondent with too many 
words. The affinity diagram didn’t result in that many useful words so a 
few more were needed. The complementing words were chosen from the 
long list of words describing floorings that was created before the 
grouping of the words. The added words were chosen because they are 
thought to add some dimension of laminate flooring to the list of Kansei-
words. The exception being “kvalitet” (quality) that was added because it 
usually is an important word in Kansei-surveys. This word was added 
quite late, after the first respondent had already answered, but was 
thought to be too important to leave out. 
The resulting Kansei-words made up the basis of survey. The survey 
consisted of two parts, one part asking about the respondent’s background 
and in the second part the Kansei-words. The background questions asked 
about what kind of work the respondent was doing, how long he or she 
had been working with flooring in any way, how much of the working 
time was spent on flooring and how often he or she worked with laminate 
flooring. The second part of the survey consisted of questions where the 
respondent was asked to rate the samples according to a seven-step 
semantic differential scale of the chosen Kansei-words. An example can 
be seen in Table 5:1, and the first two pages of the survey, in Swedish, is 
presented in Appendix 2: The questionnaire. 

 Table 5:1 Survey with semantic differential scale. 

How well does each word describe flooring no 1? 

 

Fully 

V
ery w

ell 

W
ell 

N
either w

ell 
nor badly 

A
 little 

V
ery little 

N
ot at all 

Modern  

Expressive  
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5.2 Choosing relevant properties  
In order to learn about all the different aspects of laminate flooring, I 
have read both external and internal material about Pergo flooring, such 
as educational material, promotional leaflets and the Pergo homepage. 
The information was structured in an affinity diagram, showing the basic 
components and factors which may vary between the different flooring 
collections, see Figure 5:2. 

 

Figure 5:2 Laminate flooring properties. 

Each property has, as described in chapter 2.2, an impact on several 
flooring characteristics. For example the surface layer is built up by 
several different layers effecting moisture, scratch and wear resistance, 
apart from its aesthetical purpose.  

In choosing the different traits for the design of experiments, the affinity 
diagram in Figure 5:2 was used as a basis. All of the different properties 
were discussed with people at the development department, to find the 
most relevant for the KE study. 

After some discussions, the decision was made not to include the joints as 
a parameter in the design of experiments. The argument for that is that all 
floorings with glueless clickjoints are very easy to install and the result is 

Components
laminate
flooring

Decor
Surface

FormatCore

Sound reduction
Joints

Type
Tone

W
oo

d-l
ike Other

Blocked
Plank

Medium

Light

Da
rk

W
oodlikeOt

he
r

Universal

HDF Moisture

resistant

HDF Regular
Tile

Matt oiled

Plank

G
lossy

Wood texture

Vintage

Perg
att

o

SmartLock
ProLoc

High Density

Compact



First Impressions Last 

 - 37 - 

also very good. For flooring entrepreneurs and architects, this means that 
the different joints don’t make any difference. Another reason is that 
probably only an expert will react on the differences between the 
different joints, if they’re not pointed out. 

Ideally the samples would be chosen using design of experiments in order 
to avoid any interactions between the different traits. Since the examples 
will have to be chosen from existing floorings, all combinations are not 
available. Some interactions are therefore inevitable. An example is the 
surfaces, where a combination of a woodlike surface and fantasy decor 
would look peculiar. Another limitation is that woodlike floorings are 
sold only in plank format, so no tiles have a wood-like decor. This will 
have to be taken into account when analysing the results from the 
statistical treatment of the data.  

In the design of experiments, I began with four factors, type of decor, 
format, surface and thickness. Starting with six possible variations in 
surfaces, I felt that this was a few too many. Since the glossy surface isn’t 
marketed in Sweden, this was the first one to be excluded. In order to get 
good validity for the results you need at least three samples with each 
variation. So with five different surfaces, that would mean 15 samples. 
Considering that the survey will include 17 Kansei-words to be evaluated 
for each sample, this means 255 choices to be made. If the survey is too 
extensive, there is a risk that the answers will be less valuable, as the 
respondent gets tired and bored. For this reason I decided to exclude 
another surface, and this was the vintage surface. It would have been 
interesting to see results for this surface as well, since it’s new on the 
market, but for that same reason, it was excluded. The “wood texture” 
surface is a standard surface and therefore kind of a reference. The matt 
oiled surface has been on the market for a while and it was quite 
innovative when it was presented. This makes it interesting to see if there 
will be any differences in the results.  

The thickness is determined by the combination of core and soundblock. 
In reality there are only two different cores in the survey and they both 
have the same thickness, so difference is which soundblock is being used. 
The reason for not calling the parameter soundblock is that probably 
people don’t notice the difference between the different kinds of 
soundblocks, except the colour, but they probably notice the difference in 
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thickness and weight. However, with this arrangement, I won’t be able to 
tell the difference, if people react on the thickness or the soundblock. 

The last two parameters, core and type of wood-decor, are of lower 
priority. I only included them in the design of experiments, so that I can 
check if they have any effect, though I’m not expecting them to. For the 
core, I didn’t make any adjustments to fit it in, because it would be too 
costly to produce samples with a combination of core, decor and surface 
that doesn’t already exist. The resulting design of experiments can be 
seen in Appendix 3: Design of Experiments.  

Having decided about the design of experiments, gathering a portfolio of 
samples was the next step. The samples were mostly collected from the 
supplies that the product development department has gathered for 
different kinds of tests, in order to keep the costs at a minimum. The 
plank samples were cut to 50 cm instead of the original 120 cm to make 
them easier to transport. Pictures showing a bigger piece of flooring to 
give the respondents a better idea of what the decor should look like also 
supplemented the portfolio.  

5.3 Data collection  
The data collection consisted of visiting all the respondents in their 
workplace, showing the portfolio and asking them to fill in the survey.  

The respondents were found in two ways. The marketing department 
recommended most of them. These people were working for flooring 
entrepreneurs or housing corporations that had at some stage been 
working with Pergo floorings, but who were considered not to be too 
involved in Pergo. The rest of the respondents were found through 
connections with people working in the Pergo design centre. All of these 
respondents were architects and most them had little experience of 
working with laminate floorings. All together there were 20 respondents, 
working in 15 different companies.  

The visits to the respondents usually lasted for about 30 to 45 minutes. 
This included time to present the subject for the thesis and to explain the 
survey questions. The respondents were asked to take a look at each 
flooring sample, to touch them and form an opinion before starting with 
the questionnaire. When filling in the questionnaire they were asked to 
choose samples at random, so that everyone looked at the samples in a 
different order. They were also told that the survey concerns impressions 
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and feelings more than technical aspects of laminate flooring, so they 
should fill in the questionnaire intuitively rather than using their technical 
knowledge.  

5.4 Putting together gathered data 
In order to analyse the gathered data statistically using the statistics 
software SPSS, the data needs to be arranged in a spreadsheet. The fact 
that the data has three dimensions, the flooring samples, the Kansei-
words and the respondents (See Figure 5:3), complicates this step 
somewhat since a regular spreadsheet only handles two dimensions at a 
time. The data can be arranged in several different ways, all with their 
advantages and disadvantages. 

Figure 5:3 The three dimensions in the data. 

The first way that was used was to gather all answers concerning one 
flooring sample in a separate spreadsheet, with the respondents as rows 
and the Kansei-words in the columns. This way you don’t loose any 
information, since all answers are there, even though they are in different 
spreadsheets. What you do loose is the natural dependence between the 
answers given by a respondent concerning the same Kansei-words but 
different flooring samples. Another disadvantage of this method is that 
you have to make all comparisons between the samples manually. The 
factor analysis described below was done using data displayed in this 
way.  

A second way of gathering the data was using the arithmetical mean of 
one dimension, and thereby fitting in all three dimensions in one 

Kansei-words

    Sam
ples

    
  R

espondents



Method 

 - 40 - 

spreadsheet. Osgood used a similar method in his research. (Osgood and 
Suci, 1969) For example putting the respondents as rows and the Kansei-
words as columns, the matrix will be filled by the arithmetical mean of all 
samples for each combination of respondent and Kansei-word. Using this 
method, unfortunately you loose some of the variance in the data. Any 
single extreme values will be hidden in an arithmetical mean. This way of 
presenting the data was used for the analysis of background variables and 
the cluster analysis below and also for the regression analysis QT1. 

The third way to arrange the data was to put two dimensions together in 
the rows. For example this could mean putting the Kansei-words as 
columns and then listing for each respondent all their answer concerning 
each sample, one after the other in the rows until all combinations of 
samples and respondents are listed. This methods allows you to use all 
information gathered for analysis, but has the disadvantage the statistics 
programme sees the cases as completely independent, though they come 
from the same respondent. This means that the degrees of freedom get to 
high, which can cause false results in some tests. The reliability tests for 
the factor analysis was done using data arranged like this. 

At the same time as the data was transferred from the questionnaires to 
the spreadsheets a check for missing data was done. It turned out that one 
of the respondents had missed out on one flooring sample and since one 
Kansei-word was added after the first respondent had already answered, 
he missed out on that word. All together this means a total of 0,7% 
missing data which isn’t very alarming.  

For the spreadsheets where an average was calculated, this was done 
using all cases except the ones where the data was missing. For the other 
spreadsheets a function offered by SPSS was used. This function lets you 
choose, when using any of SPSS’s functions, how you want to handle any 
missing data that might occur. The choice was made to replace missing 
data by a mean value. 

5.5 Analysis of background data 
Before doing the regression analysis, using QT1, it’s interesting to go 
through the respondents to see if there are any patterns or groupings. This 
was done using ANOVA-tests (analysis of variance) and cluster analysis 
on the background variables. 
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The background questions asked about what kind of work the respondent 
was doing, how long he or she had been working with flooring in any 
way, how much of the working time was spent on flooring and how often 
he or she worked with laminate flooring. For two of these variables, there 
were groups of answers that only included one respondent. In order to 
obtain clear results from the further analysis that these variables were 
used for, they were transformed so that the resulting groups consisted of 
at least two respondents. The final variables and their response 
frequencies can be seen in Table 5:2.  

Table 5:2 Background information on the respondents. 

Type of company 1: Flooring 

entrepreneur 

2: Housing 

corporation 

3: Architect’s 

office 

 

Frequency: 11 2 7  

Flooring experience 1: < 1 year 2: 1 – 5 years 3: 5 – 10 years 4: > 10 years 

Frequency: 2 4 4 10 

Flooring share of 
work 

1: < 50 % 2: > 50 %   

Frequency: 13 7   

Laminate flooring 
work frequency  

1: < 10 times a 

year 

2: Monthly 3: Weekly  

Frequency: 9 6 5  

 

In order to see if there are any differences in the way the respondents 
have answered to the survey, depending on the background variables, the 
new variable Rating mean was created. The rating mean for a respondent 
is the mean value of all the answers that respondent has given, for all 
Kansei-words and all flooring samples. This should not be interpreted as 
a general rating of the flooring samples, nor of Pergo laminate floorings 
in general, since the Kansei-words are not necessarily unambiguously 
positive. However it reveals if there are any strong tendencies in the ways 
the respondents have answered. ANOVA-tests shows that there are 
significant differences at a 95 %-level in rating mean for type of company 
and the share of working hours spent on flooring. To see the SPSS output 
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for the ANOVA test, look at Appendix 4: ANOVA-tests of background 
variables. 

For flooring experience, there are no significant differences to be found, 
not in rating mean nor looking at the results for each flooring sample or 
each Kansei-word separately. When it comes to how often the respondent 
works with laminate flooring, the picture is not as clear. The ANOVA-
test shows no significant differences in Rating mean at a 95%-level, but 
looking at the Kansei-words separately, there are differences for about 
half of the words.  

Based on the results from the ANOVA-tests, flooring experience was 
excluded from the cluster analysis. Laminate flooring work frequency was 
included since it seems to explain some variance in the material, even if it 
doesn’t have the same impact as the type of company or flooring share of 
work.  

5.6 Factor analysis 
A person standing in a flooring shop looking at different pieces of 
laminate flooring probably evaluates the floorings according to a number 
of different parameters, for example that they look nice and seem to be 
resistant to all kinds of wear and tear. In the Kansei-survey the 
respondents were asked to rate the samples according to 17 words. That is 
probably quite a few more than they would think of spontaneously. So if 
the number of words could be reduced, the results would be easier to 
interpret and also closer to an intuitive evaluation.  

This data reduction was done using the factor analysis function in SPSS. 
The principal components method was chosen and the resulting 
components were rotated using the varimax rotation method. First the 
factor analysis was done on data sorted in one file for each flooring 
sample. This meant that the results for the different samples had to be 
compared manually, but it also gave the opportunity to see if there were 
any recurrent patterns. Next the factor analysis was done on data gathered 
all in one file, with all respondents and all flooring samples as rows and 
the Kansei-words as columns.  

In order to confirm the results from the factor analysis, a reliability test in 
SPSS was used. The test returns the Cronbach’s alpha-value that should 
be above 0,8 to be considered good. The resulting factors and their 
Cronbach’s alpha-values are presented in chapter 6.4. 
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To be able to use the factors for the regression analysis, some kind of 
average rating had to be calculated. The difficulty in doing that is to find 
a good weighting between the included Kansei-words. Here the factor 
loadings from factor analysis on the data where every combination of 
respondent and flooring sample is seen as a different case was used. This 
way the factor analysis is based on all answers given in the survey, 
without erasing the nuances by calculating too many averages.  

5.7 Regression analysis 
The goal of a Kansei Engineering project is to find the relationships 
between the product properties and the reactions and feelings that they 
evoke in the customer. This was done using a type of linear multiple 
regression called Hayashi’s Quantification Theory type 1, or QT1.  

In order to use the information about which flooring has what properties, 
gathered in the design of experiments, it had to be translated into 
predictor variables. These variables then were dummy coded, to make 
them readable for the QT1 software that was used for the regression 
analysis.  

The variables created also have to be independent of each other, which 
caused some problems. The two variables Type of decor and Surface are 
not totally independent of each other since there are only wood-like 
surfaces on the samples that have a wood-like decor. As an example, if 
you know that a certain sample has the Universal surface, then you also 
know that the type of decor is other than wood-like. This dependence 
meant that the regression analysis had to be done on groups of variables 
instead of on all variables at the same time. The results will therefore also 
be divided in two different models that have to be compared. This is 
rather unfortunate since it makes interpretation of the results a lot more 
complicated.  

Since the cluster analysis showed that there are quite big differences 
between the two groups of respondents, the data was split according to 
the clusters found before the regression analysis. The regression was then 
done both on the two clusters separately and on the whole material, in 
order to make comparisons afterwards.  

The first round of regression analysis was done using the rating for the 
Kansei-words, one at a time, as response variable. The first group of 
independent variables consisted of all properties except surface and type 
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of wood-decor, that is type of decor, format, tone, thickness and core. The 
second group only contained surface and type of wood-decor. For this 
group only half of the material was used, since it only concerns that half 
of the samples that have a wood-like decor. The third group consisted of 
all properties except type of decor and type of wood-decor and the results 
are to be compared with the ones from the first group. 

In the second round the average ratings for the four factors was used as 
dependent variables. In the first round there had been some peculiar 
results on the property core, for example for cluster 1 the core was the 
property with the most influence on the Kansei-word “fresh-looking”. 
That doesn’t make any sense. The reason for this probably the fact that 
the core was not included in the design of experiments (see 5.2) and 
therefore there might be some unfortunate combinations in the samples 
that cause interdependencies that could lead to peculiar results. For this 
reason the property core was excluded in the second round, which was 
otherwise done with all properties in two groups, one with surface and 
one with type of decor.  

The results from the second round showed very low values for MCC for 
Factor 1. Since Factor 1 includes the Kansei-words “Reliable” and 
“Practical” which both showed strong relations to the core, it was 
decided to run the regression again and include core among the 
properties. This turned out to be the cure, the MCC-values got clearly 
better.  

The last step of the regression analysis was to analyse the results and try 
to form a consistent model of the relations between the Kansei-words and 
the factors on the one hand and the flooring properties on the other. This 
was done for each factor and each Kansei-words, one at a time. First the 
results for the two clusters were compared, to see if there were big 
differences in what properties had the most influence on the specific 
words or factor. Based on that, the decision was made if there would be 
one model for all respondents or one for each cluster. Next the two 
models (with Surface or Type of decor) were compared to see that they 
were consistent and could be merged. Having done that the properties 
were sorted in order of influence in a common model, where the category 
scores for the variations also were included. 
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6 Results  
In this chapter the results from the study will be presented. First the Kansei-
words found will be listed, followed by the properties chosen for the design of 
experiments. Then the results from the analysis of the background variables will 
be given, including the cluster analysis. Next the resulting factors from the 
factor analysis will be presented. Finally the results from the regression 
analysis will be presented, both for each Kansei-word and for each factor.  

6.1 Kansei-words 
The scanning of different sources for words concerning laminate flooring 
resulted in 116 words, a list that was completed by another 66 from the 
brainstorming session. The following affinity analysis lead to these 14 
groups: 

• Traditional / classic  (Traditionellt / klassiskt)  
• Exclusive  (Exklusivt)  
• Natural  (Naturligt)  
• Snug (Ombonat)  
• Designed  (Designat)  
• Solid (Gediget) 
• Expressive   (Uttrycksfullt)  
• Resistant  (Tåligt)  
• Practical / Easy-care  (Praktiskt / Lättskött) 
• Environment / Health  (Miljövänligt / Hälsosamt) 
• Sound (silent, soundless) (Ljud (tyst, ljudlöst)) 
• Ergonomic   (Ergonomiskt)  
• Surface – feeling  (Yta – känsel)  
• Lustre (surface – visual)  (Lyster (yta - syn)) 
Out of those 14, those marked in bold were chosen as Kansei-words, while 
some were renamed (marked in italic) and the others were excluded as too 
technical. The list was also completed by adding some more words from 
the groups from the affinity analysis.  
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The final result was 17 Kansei-words: 

• Traditional  (Traditionellt) 
• Classic  (Klassiskt) 
• Exclusive  (Exklusivt) 
• Natural  (Naturligt) 
• Snug  (Ombonat) 
• Designed  (Designat) 
• Solid  (Gediget) 
• Expressive  (Uttrycksfullt) 
• Reliable  (Pålitligt) 
• Practical  (Praktiskt) 
• Safe (Tryggt) 
• Pure style  (Stilrent) 
• Fresh-looking  (Fräscht) 
• Welcoming  (Välkomnande) 
• Timeless  (Tidlöst) 
• Modern  (Modernt) 
• Quality  (Kvalitet) 

6.2 Properties 
The following product properties were chosen to be part of the design of 
experiments, used to find a good variety of samples for the survey. The 
variations are presented in parentheses. 

 Design aspects:  Format (plank, tile)  

 Type of decor (woodlike, other) 

  Surface (matt oiled, wood texture, Universal 
or Pergatto) 

  Tone (light, medium, dark) 

  Type of wood decor (plank, blocked) 

 Technical aspects: Core (Regular, Moisture resistant) 

  Thickness (Thin (9 mm), thick (11 mm)) 

Among these properties, the core has the lowest prioritisation in the design 
of experiments, since it was considered too costly to produce samples with 
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other combinations of core and surface than the existing ones. The final 
design of experiments can be found in  Appendix 3: Design of 
Experiments. 

6.3 Analysis of background data 
The result from the clustering is presented in Table 6:1 and it shows that 
there are two distinct groupings among the respondents. The cluster 
centres presents the values on the background variables that characterises 
the specific cluster. The values 1, 2 or 3 for the background variables refer 
to the categories presented in Table 5:2 Background information on the 
respondents. 

Table 6:1 Cluster centres. 

Cluster 1 works at a flooring entrepreneur, use most of their working hours 
for flooring and work with laminate flooring at least every month. Cluster 
2 typically works as architects, they use less than 25% of their working 
time on flooring and they don’t work with laminate flooring more than 10 
times a year. This is however not very surprising. An architect has to 
handle many more aspects in decorating than flooring and therefore 
doesn’t spend as much time on flooring, laminate or other, as a flooring 
entrepreneur.  

Somewhat more surprising is the big difference in rating mean. On the 
scale from 1 to 7 where 1 most positive and 7 most negative, the result is a 
rating mean of 3,53 for cluster 1 and 4,56 for cluster 2. Pergo has been 
aware that architects are sceptical of laminate flooring, but this shows 
quite a big difference. The difference is clearly significant with α=0,005. 
The differences can also be seen in the rating of each sample, which is 
illustrated by Figure 6:1. Note that a low rating is positive, so sample no 4 
seems to be the most popular, or at least has got the most positive ratings 
on the Kansei-words, while sample no 7 has got the most negative ratings. 

Final Cluster Centers

1 3
2 1

2 1

3,53 4,56

Type of company
Flooring share of work
Laminate flooring
work frequency
Rating mean

1 2
Cluster
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Figure 6:1 Differences between the clusters in average rating. 

The differences are significant for almost all of the samples and the exact 
significance levels can be found in Appendix 5: Cluster analysis. Only for 
the samples 1, 5 and 7 the differences are too small to be significant at the 
level of α=0,05.  

6.4 Factor analysis 
The factor analysis resulted in the four factors Reliable and practical, 
Modern design, Classic style and Nice and solid that are presented in 
Table 6:2.  
The first factor was found in nine out of 12 samples and the second factor 
is seen in five samples. Both of them are also clearly distinguishable in the 
second factor analysis on all samples at the same time. The output for this 
factor analysis can be seen in Appendix 6: Factor analysis output.  
For the other two factors, the pattern isn’t as clear. They are seen apart in 
six samples, but are mixed into one factor in the other cases. Keeping them 
as one factor means getting a large factor that is very hard to interpret and 
therefore less valuable. 

Table 6:2 The four resulting factors. 
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Factor: Factor 1: Factor 2: Factor 3: Factor 4: 

Words: 
Reliable 
(Pålitligt) 

Designed 
(Designat) 

Pure style 
(Stilrent) 

Snug  
(Ombonat) 

 
Practical 
(Praktiskt) 

Modern 
(Modernt) 

Timeless 
(Tidlöst) 

Solid    
(Gediget) 

  
Expressive 
(Uttrycksfullt) 

Fresh-looking 
(Fräscht) 

Welcoming 
(Välkomnande) 

   
Classic 
(Klassiskt) 

Natural 
(Naturligt) 

   
Exclusive 
(Exklusivt) 

Safe       
(Tryggt) 

    
Quality 
(Kvalitet) 

Cronbach’s 
alpha: 

0,777 0,853 0,920 0,917 

 
The last row in Table 6:2 presents the results from the reliability test. The 
Cronbach’s alpha-value should be above 0,8. The test supported the 
decision to keep factor 3 and factor 4 apart, as two different factors and 
confirmed the existence of the second factor. For factor 1, the alpha-value 
is only 0,78. This is a little bit low, but still at an acceptable level. Since 
this factor was clearly represented in most the samples, it is very likely 
that this factor represents a real parameter that people use when evaluating 
laminate floorings. 

One of the Kansei-words, Traditional, isn’t included in the factors. When 
doing the factor analysis this word didn’t fit in very clearly anywhere and 
this was confirmed by the reliability test. All factors got lower scores on 
Cronbach’s alpha when Traditional was included.   

Factor 1: Reliable and practical 
The first factor, made up by reliable and practical, represents the 
impression that “this flooring can do the job”. This factor is the promise 
that once the flooring is installed, there won’t be any problems. 
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Factor 2: Modern design 
The second factor, consisting of the words designed, modern and 
expressive, is more focused on appearance. This factor is the feeling you 
are looking for when you want the room where you will install the new 
flooring to get a face-lift and really look new and different. 

Factor 3: Classic style 
Factor 3 also focuses on appearance, but rather than change as factor 2, it 
focuses on durability over time. When buying a new flooring, you 
probably plan on having that same flooring for 20 years or even more. 
That makes it important that you don’t get tired of the design of the floor 
after a couple of years. That’s what this factor is talking about, that the 
flooring still looks stylish and fresh after many years. 

Factor 4: Nice and solid  
Factor 4 has a lot in common with factor 3, but it doesn’t focus as much 
on style. Instead the bottom line is that flooring with this characteristic 
belongs in a room where you feel good and at home. That’s how words 
like welcoming and snug fit in. But there is also another part of this factor, 
which has more in common with factor 1, and that’s the quality aspect. 
This factor represents the impression of a flooring that is safe and natural, 
basically good quality. 

Figure 6:2 depicts the respondents rating of the samples according to the 
four factors. Factors 1 and 2 clearly distinguish themselves from the other 
two, while factors 3 and 4 are very close in the rating. 
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Figure 6:2 Factor ratings of the flooring samples. 

6.5 Regression analysis 
The results from the regression analysis divided in several different 
models for each Kansei-words and each factor. One reason is the problem 
of interdependence between the properties Surface and Type of decor, 
which was explained in section 5.7. There are also different models, based 
on either all respondents or on one cluster at a time. This means that there 
are all together six different models for each word or factor, which all 
have to be considered in creating a general model. 

The results for the factors are presented first, followed by the results for all 
the Kansei-words. Last there is an overview, pointing out some general 
tendencies in the results.   

6.5.1 Regression analysis of the factors 
In this section the results from the regression analysis of the four factors 
will be presented. The full result can be found in Appendix 9: Result 
tables for the factors. 

Factor 1: Reliable and practical  
For the first factor, Reliable and practical, the models for the two clusters 
differ too much to be included in the same model. Therefore the results are 
presented as two separate models. The results for cluster 1, the flooring 
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entrepreneurs, are used as example to explain how to read the result tables. 
An extract from the result tables for cluster 1 is presented in Table 6:3. 

The first numbers to consider are the MCC-values. For cluster 1 these are 
ok, well above the limit of 0,84, which means that the model is 
trustworthy. For factor 1 the regression analysis was run in two rounds, 
first excluding the property Core and then including it again. The MCC-
values from the first round were too low both for all respondents and for 
cluster 1. In the second run the MCC was ok for cluster 1 and it also 
increased for cluster 2. 
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Table 6:3 Part of the result tables for Reliable and practical. 

 MCC  PCC  CS 

Wood like -0,458 
Decor 

0,71612 
(2) Other 0,458 

Plank 0,144 
Format 

0,38460 
(4) Tile -0,288 

Light 0,073 

Medium -0,169 Tone 
0,34204 

(5) 
Dark 0,184 

Thin -0,232 
Thickness 

0,55391 
(3) Thick 0,232 

Regular 0,490 

Cluster 1, 
model 

with Type 
of decor 

0,85836 

Core 
0,78264 

(1) MR -0,350 

Plank 0,078 
Format 

0,25568 
(4) Tile -0,155 

Light 0,060 

Medium -0,111 Tone 
0,25279 

(5) 
Dark 0,105 

Matt oiled -0,512 

Wood texture -0,310 

Universal 0,456 
Surface 

0,72856 
(2) 

Pergatto 0,365 

Thin -0,183 
Thickness 

0,49917 
(3) Thick 0,183 

Regular 0,560 

Cluster 1, 
model 
with 

Surface 

0,86409 

Core 
0,82203 

(1) MR -0,400 

 

In the following columns the properties and their PCC-values are 
presented. For the PCC the value itself is less interesting than the order (in 
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parentheses in Table 6:3). The results for cluster 1 show that Core is the 
most influent property, next in influence are Surface and Type of decor.  

The CS-values shows the correlation between the variations and the factor. 
The values are still on the scale of 1 to 7 where 1 means “Fully” and 7 
“Not at all”. This means that the variations with negative CS-values have a 
positive correlation to that specific factor. In this case, the moisture 
resistant variation gives the most reliable and practical impression together 
with a matt oiled surface and a wood-like decor.  

For cluster 2 the Core has a lot less influence, instead the two most 
important properties, Surface and Type of decor, are followed by Tone, 
where the light variation is considered most reliable and practical, while 
the dark variation got the worst CS. 

Factor 2: Modern design 
For factor 2 the MCC-values for the first model are ok, while for the 
second the values for cluster 2 are too low. This means that the resulting 
model for cluster 2 will be less reliable, even though the MCC-value for 
cluster 2 in the first model was very good. 

For cluster 1 the property with most influence is the Surface, where the 
Pergatto surface followed by Universal is considered as the most modern 
design. The wood texture surface seems to be least modern in design. 
Second in influence is Thickness and here thin flooring is considered as 
more modern. Somewhat surprising, Type of decor doesn’t seem to have 
as much impact on this factor, the other types of decor (not wood-like) 
being thought of as most modern design. 

Cluster 2 shows the same results as cluster 1 when it comes to Surface and 
Type of decor, but for the following the image is quite different. For 
cluster 2 Tone and Format are more important than Thickness. Among the 
variations, a dark flooring in the plank format should be considered as 
most modern in design. 

Factor 3: Classic style 
For factor 3 the two clusters seem to agree on the importance of the 
different properties. Therefore the fact that the MCC-values for cluster 1 
are too low is not a big problem, the values for all respondents and for 
cluster 2 are ok. 



First Impressions Last 

 - 55 - 

The two most important properties are Type of decor and Surface followed 
by Format. Thickness and Tone have less impact on the classic style. The 
two clusters disagree on whether the matt oiled or the wood texture 
surface gives the most classic style, but otherwise they agree on the 
variations. The tile format and the wood-like decor are considered as 
giving the most classic style.   

Factor 4: Nice and solid  
For factor 4 there are some differences between the two clusters, even if 
they agree on which properties are most important. However the MCC-
values are too low for cluster 1, so those results will have to be interpreted 
very carefully. 

The most important properties according to both clusters are Type of decor 
and Surface. They also agree that a wood-like decor is more Nice and 
solid. When it comes to Surface however, cluster 1 finds that wood texture 
corresponds more to factor 4, while cluster 2 thinks matt oiled. 

Next influence, cluster 1 holds Format and thinks that the tile format gives 
a more nice and solid impression than plank. On Cluster 2 on the other 
hand Thickness has more influence, and the thin variation is preferred.  

6.5.2 Regression analysis of the Kansei-words 

Classic (Klassiskt) 
For Classic the MCC-values for all respondents are ok. 0,835 and 0,851 
are both close to the limit at 0,84, but still acceptable. The MCC-values for 
cluster 1 are too low, around 0,76 which means that the results for cluster 
1 should be interpreted very carefully. For cluster 2 there is unfortunately 
only one result. The MCC-value is good, 0,893. 

In the two models the properties Type of decor and Surface, respectively, 
are the most influent properties. Next most important are Core and 
Thickness, while Format and Tone are not very important.  

Comparing the results for the different clusters, there are no big 
differences, so the model with all the respondents gives a good picture of 
the overall results. The only major difference is that Core is the least 
important property for cluster 2, while it is more important for cluster 1. 

The CS-values for the most important properties confirms their influence. 
For Type of decor CS is –0,784 for wood-like and for other 0,784, which 
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means that a flooring that has a wood-like decor is predicted to given an 
almost 0,8 points lower grade for Classic on this scale from 1 to 7. For 
Surface the variation that gives the best rating is matt oiled, which is 
predicted to lower the rating with as much as 1,0 points. The wood texture 
surface has a CS of –0,6, while Universal gives a higher rating (CS 0,7) 
and Pergatto is the least classic surface with a CS-value of 0,9.  

Designed (Designat) 
The results for Designed are quite different for both the two clusters and 
for the two models.  

For cluster 1 the two models are quite inconsistent. In the first one, 
Thickness is the most influent property followed by Type of decor, while 
in the other Surface is most influent together with Format. Thickness has 
the least influence of all in the second model. All together this gives a 
blurry image which is hard to interpret. 

The results for cluster 2 are more clear-cut. Surface and Type of decor, 
respectively, are the most important properties, followed by Thickness and 
Core.  

Both clusters agree that a flooring should have the Universal or Pergatto 
surface and a decor that is other than wood-like in order to give a designed 
impression. 

Exclusive (Exklusivt) 
For Exclusive too, there are some inconsistencies in the results, so it’s 
hard to determine exactly which properties are most important. However, 
it is quite clear that Format and Core are of less importance. Looking at 
the MCC-values, cluster 1 has very low values, so those results should be 
interpreted with care. 

Among the variations, thin flooring with a wood-like decor seems to give 
a more exclusive feeling. When it comes to the Surface and the Tone, the 
two clusters have different opinions. Cluster 1 finds a medium toned 
flooring with a wood texture surface more exclusive, while cluster 2 seems 
to prefer dark flooring with a matt oiled surface.  
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Expressive (Uttrycksfullt) 
For Expressive the picture is quite clear and the model including Surface 
has some extremely good MCC-values, 0,98 for all respondents and 0,99 
for cluster 1. 

Most important property is Surface, where Pergatto is considered most 
expressive, followed by Universal. Wood texture is the least expressive 
surface. Second most important is Tone where dark clearly dominates as 
most expressive. Type of decor also has a certain impact and wood-like is 
considered less expressive than other is. 

Fresh-looking (Fräscht) 
For Fresh-looking all the MCC-values are good, ranging from 0,88 to 
0,95. The results show quite a difference between the clusters so the 
results for all the respondents are less valuable.  

For cluster 1 Core is most important in both models, followed by Surface 
and Type of decor, respectively. The respondents in cluster 1 seem to rate 
a flooring which has a moisture resistant core and a wood-like decor with 
matt oiled or wood texture surface as most fresh-looking. 

For cluster 2, the Core is of less importance, while the Tone has much 
more impact than on cluster 1. The Surface is the most important property 
followed by Tone and Type of decor. A fresh-looking flooring according 
to this group should have the matt oiled surface and a light tone. 

Modern (Modernt) 
The results for Modern differ quite a bit between the two clusters, so two 
resulting models are needed. The MCC-values are good for all but one of 
cluster 2’s rounds.  

Format is clearly the most important property for cluster 1 and tile is the 
most modern variation of format. Second property is Core and least 
important are Surface and Type of decor. 

For cluster 2, Tone is most important. Both light and dark tones are 
considered modern, while a medium tone is less modern according to 
cluster 2. This is the contrary of what cluster 1 thinks, where a medium 
tone is considered most modern. Format and Type of decor has very little 
impact on this group, and Surface has only a medium impact. Interesting 
to see is that the wood texture surface is considered least modern by 
cluster 2 but most modern by cluster 1. Cluster 1 instead finds Pergatto 
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least modern, while cluster 2 holds Pergatto together with matt oiled as 
most modern.  

Natural (Naturligt) 
For Natural the picture is quite clear when it comes to cluster 1, while for 
cluster 2 there are some inconsistencies. 

For cluster 1 Type of decor and Surface are the most influent properties 
with Tone as third most influent. The ideal natural flooring seems to have 
a wood-like decor in a medium tone and either matt oiled or wood texture 
surface.  

The respondents in cluster 2 agree that Type of decor and Surface are the 
most influent properties, even if they find the wood texture surface a lot 
less natural than cluster 1 does. When it comes to Tone it is hard to say, 
since the two models disagree. They also disagree on Format, Core and 
Thickness so it is very hard form a consistent and reliable model from 
these results. 

Practical (Praktiskt) 
The results for Practical shows a clear difference between the clusters and 
while cluster 1 has good values on MCC, the MCC-values for cluster 2 are 
very low. 

For cluster 1 Core is the most influent property and the moisture resistant 
variation is considered most practical. Next comes Surface and Type of 
decor, where a wood-like decor and a matt oiled surface give the most 
practical impression. 

The result for cluster 2 suggests that the Tone is most important for how 
practical the impression is. Surprisingly, the light tone is considered most 
practical, next the dark one and the medium tone is considered least 
practical. Thickness also has an impact and thick flooring is considered 
more practical than thin flooring. Since the MCC-values are as low as 
0,65-0,70 for these results, they don’t explain more than half of the 
variability in the material. 

Pure style (Stilrent) 
The results for Pure style shows that the clusters agree, and the results for 
all respondents are therefore representative. The MCC-values are very 
high (0,91-0,97), indicating a strong model. 



First Impressions Last 

 - 59 - 

In the two models Surface and Type of decor, respectively, are the most 
influent properties. Common for both models is that Format is second 
most important property. The respondents seem to agree that a tile format 
has a more pure style than a plank. This is somewhat contradictory to the 
fact they prefer a wood-like decor and matt oiled or wood texture surface, 
which are not combined with the tile format in the survey. 

Quality (Kvalitet) 
For Quality the two clusters agree that Surface and Type of decor are the 
two most important properties and that flooring should have a wood-like 
decor and a matt oiled surface in order to give a quality impression. 

When it comes to Tone though, the clusters disagree totally. Cluster 1 
thinks that Tone is quite unimportant, and that medium is mostly 
connected to a quality impression. Cluster 2 on the other hand thinks that 
Tone is rather important and that dark gives more of a quality impression 
than medium.  

Reliable (Pålitligt) 
For the Kansei-word Reliable the two cluster show quite different results. 
For cluster 1 the picture is quite clear, Core is the most important property 
and the moisture resistant variation is most reliable. Next comes Surface 
and Type of decor, both having the same impact. 

For cluster 2 it’s almost impossible to form a consistent model, since the 
two models show very different results. The first model has Type of decor 
as most important, followed by Tone, while the other has Surface followed 
by Format and Tone as least important. The other way around, Format is 
among the least important in the first model.  

Safe (Tryggt) 
For Safe the results from the two clusters clearly differ and therefore two 
different resulting models are needed. For cluster 1 the MCC-values are a 
bit low as well, so the model doesn’t account for more than 70 % of the 
variability in the material. The results from the two models are still clear. 
The Surface is most important, Core next and the Type of decor is third in 
importance. Flooring with a moisture resistant core, a wood-like decor and 
either a matt oiled or wood texture surface should give a safe feeling. 

For cluster 2 Type of decor and Surface are the two most influent 
properties followed by Format. Flooring in the tile format seems to give a 



Results 

 - 60 - 

safer impression than a plank. The Core doesn’t have much impact on 
cluster 2. 

Snug (Ombonat) 
For Snug the MCC-values for cluster 1 are a bit low, but since the other 
values are good and the two cluster have the same opinions it’s acceptable.  

The results state that Type of decor and Surface are the most important 
properties and Tone is the third most influent. The combination of a 
medium toned wood-like decor and a matt oiled or wood textured surface 
seems to give a snug impression. However Format also seems to have 
some impact and there the tile format, which is not combined with wood-
like decor nor with the mentioned surfaces in the survey, is the considered 
as most snug. 

Solid (Gediget) 
For Solid, the Surface seems to be the most influent property, followed by 
Type of decor. Among the variations the surfaces matt oiled and wood 
texture and a wood-like decor seems give the most solid impression, while 
Pergatto does the opposite.  

The third property that has a certain influence is Thickness. Here the most 
solid variation is the thin option, maybe a bit surprisingly.  

Timeless (Tidlöst) 
For the Kansei-word Timeless, the two models disagree on which 
properties are most important. In the first model Type of decor is most 
important, followed by Core, while in the other Surface is first and 
Thickness is second. Even though they agree that Format and Tone are less 
important, it’s difficult to form one consistent model for Timeless.   

Traditional (Traditionellt) 
For Traditional the MCC-values are below the limit of 0,84 both for all 
respondents and for cluster 1, while cluster 2 is ok. For cluster 1 this 
means that the model is not very strong as it explains less than 65% of 
variability. 

Surface and Type of decor are the two most important properties for 
cluster 1 followed by Core. The most traditional combination of variations 
seems to be wood-like decor with matt oiled surface and a moisture 
resistant core. The least traditional of the surfaces is Universal. 
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Cluster 2 agrees with cluster 1 about Surface and Type of decor, but holds 
Tone and Format as more influent than the Core. Among the variations 
the tile format and a medium tone are considered most traditional.  

Welcoming (Välkomnande) 
For Welcoming the MCC-values vary a lot between the clusters, for cluster 
1 the values are too low while they are very good for cluster 2. However, 
the results for cluster 1 are very similar to those for all respondents and for 
cluster 2, so an over-all model should still be reliable. 

The result shows that Surface and Type of decor are the two most influent 
properties when it comes to the Kansei-word Welcoming. Next most 
influent is Tone. All together, the resulting model predicts that flooring 
with a wood-like decor in a medium tone with a matt oiled surface should 
be considered as very welcoming. 

6.5.3 Overview of the regression analysis results 
Besides the results for each factor and each Kansei-word, it can be very 
interesting to see if there are any general tendencies in the results. Some of 
the more interesting and important tendencies will be pointed out in the 
sections below.  

Difference between clusters 
In the results presented above, there are two types of differences in the 
results for the two clusters, the flooring entrepreneurs and the group 
dominated by the architects. The first difference is that the architect group 
generally has given less positive ratings, causing a clear and significant 
difference in average rating. 

The second difference is that different flooring properties influence the 
impression. For about half of the Kansei-words the regression analysis led 
to two different models because of the differences between the clusters. In 
many cases the difference lies in the impact of Core and Tone. For many 
of the Kansei-words the core has more impact than the tone for cluster 1, 
which consists of flooring entrepreneurs, while for cluster 2 the tone is 
more influent.  

Design aspects 
An overview of the regression analysis results show that in most cases 
either the surface or the type of decor is the most important property. The 
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tone and the format are not as influent, but they still have some influence 
on the customer’s impression. The two technical properties, thickness and 
core, don’t have much influence on most of the words either. Generally 
the design aspects seem to have more influence on the customer’s 
impression than the technical properties. 

Matt oiled surface 
The surface turned out to be a very important property, among the most 
influent for almost all words and factors. Looking at the variations in 
surface, the two surfaces that are combined with the wood-like decor, 
wood texture and matt oiled, seem more popular than the other two, 
Universal and Pergatto. Especially the matt oiled surface, which has a 
positive correlation with 15 out of 17 Kansei-words and three out of four 
factors. The flooring entrepreneurs often rate the wood texture surface and 
the matt oiled more or less equal, while the architects definitely holds the 
matt oiled surface as their favorite. As an example they rate the matt oiled 
surface as the most modern and the only surface that has a positive 
correlation with the Kansei-word natural. 

Wood-like decor and tiles-format 
Among the more surprising results is the fact that for most of the Kansei-
words and the factors, the respondents have rated a wood-like decor and 
the tile format as most positively correlated. This is surprising since this is 
combination that doesn’t exist in the samples used for the, nor is it 
currently represented in Pergo’s collections. Still this combination is the 
choice for 14 of the 17 Kansei-words.    
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7 Discussion of the implementation 
In this chapter some of the problems and choices that have come up throughout 
the project will be discussed, leading to an evaluation of the reliability of the 
results, based on the choices made. 

7.1 Collection of Kansei-words  
Having gathered 182 potential Kansei-words, some kind of reduction 
method had to be used in order to get a reasonable number of words in the 
survey. The choice basically stood between an affinity analysis and a pilot 
study followed by factor analysis. A pilot study would mean asking a 
group of people to fill in a questionnaire with all of the 182 words, except 
maybe a few that could be excluded as unfit to be Kansei-words. The 
answers would then be analysed in a factor analysis to find underlying 
factors that could be used as Kansei-words.  

The disadvantage of a pilot study is that it’s hard to find participants, since 
a questionnaire with that many words would take quite a long time to fill 
in. The advantage would be a highly reliable result and also a chance to 
test the survey format and the samples before the actual study. On the 
other hand, the result from an affinity analysis performed by a group of 
Pergo experts from different departments is also well reliable, while it 
requires a lot less time and effort. Therefore the choice was made to use an 
affinity analysis reduce the number of words. 

7.2 Choosing relevant properties 
In choosing the different properties for the design of experiments, the 
affinity diagram in Figure 5:2 was used as a basis. Another possibility 
could have been to start from characteristics, and create a portfolio of 
floorings with different technical solutions for moisture resistance or wear 
protection for example. There are two reasons not to choose this option. 
The first is that these differences are not visible in a sample that hasn’t 
been used. The differences only start showing after many years of use in 
high quality flooring. The second reason is that this survey only covers 
floorings from Pergo, and all the products in the survey are CEN class 33 
(see chapter 2.4) which means that they are all on the same high level. The 
differences in design aspects are bigger and more visible which makes 
them more interesting. For the same reasons it can also be assumed that 
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design aspects have more impact on the customer’s choice than the 
technical aspects.   

7.3 Design of experiments 
In the regression analysis there were two problems caused by the design of 
experiments. The first problem is the interdependence between Surface 
and Type of decor, which lead to the regression analysis having to be done 
on two different groups of properties. The second problem was the odd 
results that came up on the property Core. Most of the results make sense, 
but some are not logic, which probably is due to the fact that Core wasn’t 
included in the design of experiments. (See 5.2)  

The underlying problem for both of these complications is costs. To avoid 
these problems, both cases require specially made flooring samples. 
Combinations of surface and decor that don’t exist in the product line and 
also of core and for example format. To make these kinds of samples is 
quite costly and therefore it was never a real alternative for this study.  The 
price for that decision is a result which is harder to interpret, partly 
because it consists of several models that have to be merged and partly 
because it’s hard determine the reliability of the results concerning Core.  

7.4 Data collection 
In the study there were all together 20 respondents, working in 15 different 
companies. Among these 20 there were seven architects and two persons 
working for a housing corporation. Ideally there should have been only 
two professional groups and about the same number of people in each 
group. However finding respondents willing to participate in the study, 
especially architects, turned out to be quite hard. Therefore the study had 
to be performed on the respondents that could be found with a reasonable 
effort.  

Comparing with ordinary market surveys, 20 respondents might seem too 
few. However if the group of respondents are relatively homogenous, the 
number of respondents doesn’t have to be as large. Also a Kansei 
Engineering survey requires fewer respondents, since it returns a large 
material anyway. In this study, with only 20 respondents, there were still 
more than 4000 points of measuring. 

Considering the problems in finding respondents, it wasn’t possible to 
choose people according to demographics. Looking at age, the group 
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seems to be quite well mixed. The variable Flooring experience, which is 
highly correlated with age since older people often have more work 
experience, indicates that the age structure is good. When it comes to sex, 
there are obvious differences between the two clusters. Seven of the 
respondents were women and only one of the women worked for a 
flooring entrepreneur. Among the architects, there was only one man. This 
probably reflects the reality in the flooring line of business. When it comes 
to the architects it’s probably more a question of the people working in the 
Pergo design centre who passed on their contacts being women and mostly 
having female contacts. It’s hard to say anything about how this effects the 
results, but had it been possible, it would surely have been desirable to 
have a better distribution. 

7.5 Design of the survey 
When designing the survey, the seven-step scale was set to range from 
“Fully” (1) to “Not at all” (7). This turned out to cause some confusion 
later on, when interpreting the results. The way the scale is made means 
that a low value is positive while a higher value is more negative. This is 
the contrary of how a scale is usually interpreted and therefore it’s 
intuitively wrong. 

Unfortunately this mistake wasn’t detected until all the answers from the 
questionnaires had already been transcribed, and by then changing the 
scale would have taken too much time and effort.  

However, as the respondents didn’t see the scale as the values 1 to 7, but 
as the expressed scale from “Fully” to “Not at all”, this mistake has 
probably not effected their answers nor the result.   

7.6 Factor analysis 
In order to use the factors for the regression analysis, some kind of 
average rating had to be calculated. The problem is what weights to give 
the different Kansei-words.  

The easy way would be to calculate an arithmetical mean from the ratings 
of the words, but this would mean assuming that all words have same 
impact on the factor. It is very likely that there are some differences, so 
therefore that method isn’t suitable. Probably a better estimate is to use the 
factor loadings that can be found in the output from the factor analysis. 
Since the factor analysis was done using data presented in several different 
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ways, there are several outputs to choose from. However the data that is 
split up into one file for each flooring sample is not very interesting in this 
case, since it would have to first be weighted and put together, creating yet 
another factor of uncertainty which makes the factors less valid.  

Another possibility would be to use the data based on arithmetical means 
for all the respondents. Using data based on mean-values you loose some 
information such as the variation in the material. Did almost everyone 
answer the same, or was there many answers further away from the mean 
in both directions? In order to include all details the material, finally the 
factor loadings from the data with both respondents and samples in the 
rows were used as weights. 

7.7 Regression analysis  
As mentioned above (see 7.3) problems with the design of experiments 
affected the regression analysis in that it had to be done in several steps on 
different files with different combinations of properties. For the property 
Type of wood-decor, the problem was that it only applied to half of 
samples, namely the ones with a wood-like decor.  

The results for type of wood-decor showed that it doesn’t have much 
impact on most of the Kansei-words. With the words ordered into factors, 
it seems that type of wood-decor doesn’t have any effect on the words 
belonging to the factors Modern design and Classic style, while it might 
have some impact on the words belonging to the factors Reliable and 
practical and Nice and solid.  

This limited impact together with the fact that including type of wood-
decor would complicate the interpretation of the results further lead to the 
decision not to include this property in the further rounds of regression 
analysis.   

7.8 Conclusion 
There is no such thing as a perfectly performed study. There are always 
some things that could and maybe should have been done differently. This 
is obviously also true for this study. Throughout the project, the intention 
has always been to achieve valid and reliable results, but also results that 
are comprehensible. Considering the limitations in time and resources for 
this project all choices have been made with this in mind. 
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Reliability and validity are two concepts used for judging the 
trustworthiness of the results from a certain study. Validity is the question 
of what the study is measuring. Do the chosen parameters really measure 
what they are thought to measure? (Befring, 1994) In this study the 
question is whether the Kansei-words and the factors really capture the 
impressions and feelings of the respondents. Having followed an 
established methodology and performed some test along the way, such as 
the Cronbach’s alpha for the factors, the validity of this study should be 
good. 

The reliability is the question of error of measurement. In a study based on 
a questionnaire with mostly multiple choice questions the reliability is 
generally quite good. (Befring, 1994) This fact together with the tests of 
the MCC-values should assure a good reliability for this study. 

The conclusions is that since the validity and the reliability can be 
assumed to be good and no mistakes that seriously affect the results have 
been found, the results of this study can be considered trustworthy.  
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8 Conclusions and recommendations 
In this chapter the most important results will be pointed out and discussed. The 
discussion will lead to some conclusions and recommendations on how Pergo 
should interpret and use these results. Some suggestions for future studies are 
also made. 

8.1 Two clusters 
Pergo today works with a division of the market into two groups, 
consumer and contract market. Within these groups little differentiation is 
made. In this study, the focus was on the contract market, which includes 
flooring entrepreneurs, building contractors and architects. The results 
from the cluster analysis, as mentioned above (see 6.3) shows that there 
are clear differences within this market group. The assumption before the 
study was that the architects might be more negative towards laminate 
flooring. This was confirmed by the results showing a clearly more 
negative average rating from cluster 2, which is dominated by architects. 

The flooring entrepreneurs spend a lot more of their working hours on 
flooring in general and particularly laminate flooring than the architect 
group. It is very likely that this effects their opinions, since the more you 
work with something the more you know about it. The difference isn’t 
only a more negative rating but also that different flooring properties 
influence the impression. For about half of the Kansei-words the 
regression analysis led to two different models because of the differences 
between the clusters. The fact that the Tone has more impact on the 
architect group, while the Core has more influence on the flooring 
entrepreneurs suggests that the architects have a more aesthetical focus, 
while the flooring entrepreneurs might be thinking more practical or 
technical. Another possible explanation is that the flooring entrepreneurs 
are more likely to react on a green core signalling moisture resistance, 
since they get in contact with other kinds of building material with the 
same mark in their work. This idea is supported by the fact that cluster 1 
sees a moisture resistant core as more positive in correlation to all of the 
Kansei-words except Modern, compared to a regular core. 

These differences between the two groups within the contract market calls 
for different treatment. If Pergo wants to reach both of these groups, the 
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differences will have to be considered when planning product ranges and 
marketing measures. 

8.2 Kansei-words and factors 
The search for words describing laminate flooring led to an extensive list. 
From this list 17 Kansei-words were found to represent most of the 
impressions that laminate flooring can make. However when evaluating 
flooring, most people don’t think in 17 dimensions. The four factors found 
in the factor analysis, Reliable and practical, Modern design, Classic style 
and Nice and solid gives a more realistic view of what dimensions are 
used for assessing a flooring. As such, these factors can be a useful 
starting point for discussions on what impressions or reactions a new 
product should evoke.  

Having decided about the profile for a new product, the next step is to go 
into more detail, through looking at specific Kansei-words. For the 
Kansei-words the results from the regression analysis reveal what property 
variations suit the chosen profile. It is also possible to go straight from the 
factors to the variations.  

8.3 Design properties 
Among the properties, generally the design properties seem to have a 
greater impact on the respondents’ impressions of the floorings than the 
technical properties. Surface and Type of decor are clearly the two most 
influent properties. For Type of decor this is quite natural since the type of 
decor probably is the first thing you notice about laminate flooring. The 
Surface also has a large impact on the appearance of the flooring.  

The fact that the technical properties have less impact than the design 
properties gives Pergo a freedom of choice. The technical parameters 
included in this study can be chosen according to technical and 
economical decisions without having to take the aesthetic part into 
consideration. A change in for example thickness won’t ruin the 
impression. 

8.4 Wood-like decor and tile-format 
The results from the regression analysis point out the unexpected 
combination of wood-like decor and tile-format as the clear favorites 
among the respondents. There are several possible interpretations of this 
fact. 
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One interpretation of this is that the decors that are combined with the tile 
format are considered very modern and maybe still too modern to get good 
ratings on factors like Nice and solid or Classic style. This interpretation 
leads to the recommendation to keep working on the decors for the tile-
format floorings. 

Another possible interpretation is that the plank format that is combined 
with the wood-like decors isn’t ideal. There are surely other combinations 
of length and width that could be interesting. New formats could also open 
up possibilities such as combining different decors into new pattern 
floorings. The combination of some kind of tile-format and wood-like 
decors should also be explored. 

This result opens room for innovative new floorings, as the respondents 
are positive to the tile format on all the aspects covered by the Kansei-
words, this is worth looking into. 

8.5 Matt oiled surface 
The respondents are also very positive to the matt oiled surface. It has got 
positive correlations with all Kansei-words except designed and 
expressive. Especially cluster 2 (the architects) are very positive to the 
matt oiled surface, rating it as the most modern surface and the only 
surface with a positive correlation with natural. 

Comparing the matt oiled surface with the wood structure surface, they 
both get positive ratings for the same Kansei-words and factors, but in 
most cases the matt oiled surfaces is considered better. There is also a 
difference in how the two clusters have rated these surfaces. The architect 
group specifically prefers the matt oiled surface, while the flooring 
entrepreneurs rates wood structure surfaces as equally or almost equally 
good as the matt oiled surface for about half of the Kansei-words. For 
most of the other words, the matt oiled surface dominates the rating. 

The fact that the matt oiled surface is so outstanding in rating leads to the 
conclusion that this a surface to invest in. The customers on the contract 
market clearly prefer this surface to the other surfaces in the study, 
regardless of the intended impression.   

8.6 Future work 
Should Pergo in the future want to perform more Kansei studies, there are 
several interesting ways to proceed. Looking at other markets than in this 



Conclusions and recommendations 

 - 72 - 

study is one interesting field. The Swedish market is a quite small part of 
the European market and it would therefore be interesting to test if the 
results hold for the rest of the market or if there are regional differences. 
The consumer market is another possible field of study.  

Different arrangements in the design of experiments creates the possibility 
to make a study with more depth instead of the broad perspective that 
characterizes this case study. With a design of experiments with fewer 
properties but more variations of each property, more specific questions 
can be answered. An example could be to test many different formats, 
which among themselves don’t differ as much as the plank and the tile.  

Using a full factorial design of experiments it would be possible to see not 
only the relations between each Kansei-word and each property but also to 
see interaction effects, i.e. if any specific combinations of properties affect 
the impression more than the sum of effects. 
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Appendix 1: The gathered words in Swedish 

Praktiskt Yta – känsel Uttrycksfullt 

 
(Tidigare: Praktiskt / 
lättskött) 
avtorkningsbart 
badrum 
dammfritt 
funktionellt 
heltäckande 
klickfog 
kök 
lättlagt 
lättskött 
lättstädat 
praktiskt 
rent 
underhållsfritt 
vattenfilm 

 
djup 
finish 
glatt 
kallt 
mjukt  
ojämnt 
repigt 
sidenmjukt 
skönt 
slätt  
soft 
yta 

 
enformigt 
flexibelt 
fult 
färgstarkt 
kalt  
mustigt 
mönster 
mönstrat 
utseende 
vackert 

Tryggt Gediget Lyster (yta - syn) 

 
(Tidigare: Miljövänligt / 
hälsosamt) 
allergivänligt 
ekologiskt 
hygieniskt 
hälsosamt 
luktfritt 
miljövänligt 
återvinning 
 

 
billigt 
dyrt 
gediget 
kvalitetsutstrålning 
prisvärt 
tjockt 
tunt 

 
blankt 
frostigt 
glossy 
högblankt 
ljust 
lyster 
matt 
solblekt 
spegelblankt 
transparens 

Ergonomiskt Ljud (tyst, ljudlöst)  

 
aktivt 
dämpat 
halksäkert 
halt 
hårt 
sport 
stabilt 
stumt  
svikt 

 
bullrigt 
klapprigt 
knarrigt  
ljuddämpande 
tyst 
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Ombonat Exklusivt Pålitligt 

 
anspråkslöst 
atmosfär 
bekvämlighet 
bekvämt 
country 
embossed / präglat 
familjärt 
gammeldags 
hemma 
hemtrevligt 
jordnära  
lantligt 
livsstil 
ogästvänligt 
ombonat 
solitt 
trevligt 
trivsamt 
vanligt 
vardagligt 
varmt 
välkomnande 
vänligt 
 

 
annorlunda 
behagligt 
chic 
elegant 
exklusivt 
exotiskt  
fint 
genuint 
klassiskt 
mörkt  
skönhet 
sofistikerat  
stil 
stilrent 
strikt 
style 
tjusigt 

 
(Tidigare: Tåligt) 
barn 
fogstyrka 
fukttåligt 
fukttätt 
hållbart  
hållfast 
impregnerat 
känsligt 
livslängd 
ljusbeständigt 
pålitligt 
reptåligt 
robust 
slagtåligt 
slitstarkt 
starkt 
stryktåligt 
tåligt 
vattentåligt 

Naturligt Designat Traditionellt / klassiskt 

 
diskret  
enkelt 
fräscht 
grovt 
imitation 
konstgjort 
lent  
lätt 
naturkänsla 
naturligt 
naturtroget 
plastigt 
skört 
trädoft 
träkänsla 
träutseende 
äkta 

 
design 
djärvt 
estetiskt 
innovativt 
inspiration 
läckert 
minimalistiskt 
modernt 
nytt 
nytänkande 
proffsigt 
snyggt 
spännande 
trendigt  
varumärke 

 
antikkänsla 
charm 
doftande 
förr 
ljuvligt 
oljat 
patinerat 
rejält 
romantiskt 
rustikt 
slitet 
tidlöst 
tradition  
ådrat 
åldrat 
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Appendix 2: The questionnaire 
 

Enkätundersökning Pergo 
Den här enkätundersökningen är uppdelad i två olika delar. Först 
kommer ett antal allmänna frågor ställas om dig som svarar och sedan 
följer själva undersökningen. Undersökningen går ut på att bedöma ett 
antal golvprover utifrån vissa ord som kan beskriva ett golv. 
 
1. Vilken typ av arbetsuppgifter har du? _____________________  
______________________________________________________  
______________________________________________________  
 
2. Hur länge har du arbetat med golv?  
   Mindre än 1 år  
   1 – 5 år 
   5 – 10 år  
   Mer än 10 år 
 
3. Hur stor del av din arbetstid ägnar du åt golv?  
   Mindre än 25 % 
   25 – 50 % 
   50 – 75 % 
   Mer än 75 % 
 
4. Hur ofta arbetar du med laminatgolv? 
   Färre än 10 tillfällen per år 
   Varje månad 
   Varje vecka 
   Dagligen 
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Golv nr 1 
Hur väl passar respektive ord ihop med din uppfattning om golv nr 1?  

 

 

Fullständigt 

M
ycket väl 

G
anska väl 

V
arken 

eller 

Lite 

M
ycket lite 

Inte alls 

Tryggt       

Tidlöst       

Stilrent       

Fräscht       

Gediget       

Uttrycksfullt       

Välkomnande       

Naturligt       

Ombonat        

Praktiskt       

Pålitligt       

Klassiskt       

Designat       

Modernt       

Traditionellt       

Exklusivt       

Kvalitet       
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 Appendix 3: Design of Experiments 
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Appendix 4: ANOVA-tests of background variables 
 

Type of company 

 

 

Flooring experience 

 

Descriptives

Rating mean

2 3,9950 ,04950 ,03500 3,5503 4,4397 3,96 4,03
4 3,8050 ,31586 ,15793 3,3024 4,3076 3,46 4,19
4 4,4225 1,44126 ,72063 2,1291 6,7159 2,66 5,73

10 3,8890 ,87289 ,27603 3,2646 4,5134 2,75 5,69
20 3,9895 ,86991 ,19452 3,5824 4,3966 2,66 5,73

Mindre än 1 år
1-5 år
5-10 år
Mer än 10 år
Total

N Mean
Std.

Deviation Std. Error Lower Bound Upper Bound

95% Confidence Interval for
Mean

Minimum Maximum

ANOVA

Rating mean

,987 3 ,329 ,393 ,760
13,391 16 ,837
14,378 19

Between Groups
Within Groups
Total

Sum of
Squares df Mean Square F Sig.

Descriptives

Rating mean

11 3,5264 ,59654 ,17986 3,1256 3,9271 2,66 4,31
2 4,0500 ,55154 ,39000 -,9054 9,0054 3,66 4,44
7 4,7000 ,87700 ,33148 3,8889 5,5111 3,84 5,73

20 3,9895 ,86991 ,19452 3,5824 4,3966 2,66 5,73

Golventreprenör
Byggherre
Arkitektbyrå
Total

N Mean
Std.

Deviation Std. Error Lower Bound Upper Bound

95% Confidence Interval for
Mean

Minimum Maximum

ANOVA

Rating mean

5,900 2 2,950 5,916 ,011
8,478 17 ,499

14,378 19

Between Groups
Within Groups
Total

Sum of
Squares df Mean Square F Sig.
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Flooring share of work 

 

Laminate flooring work frequency 
 

 

 

 

 

 

Descriptives

Rating mean

13 4,3408 ,77444 ,21479 3,8728 4,8088 3,46 5,73
7 3,3371 ,65802 ,24871 2,7286 3,9457 2,66 4,31

20 3,9895 ,86991 ,19452 3,5824 4,3966 2,66 5,73

Mindre än 50%
Mer än 50%
Total

N Mean
Std.

Deviation Std. Error Lower Bound Upper Bound

95% Confidence Interval for
Mean

Minimum Maximum

Descriptives

Rating mean

9 4,4344 1,01194 ,33731 3,6566 5,2123 2,75 5,73

6 3,5250 ,56302 ,22985 2,9341 4,1159 2,66 4,19
5 3,7460 ,55410 ,24780 3,0580 4,4340 2,94 4,31

20 3,9895 ,86991 ,19452 3,5824 4,3966 2,66 5,73

Färre än 10
tillfällen per år
Varje månad
Varje vecka
Total

N Mean
Std.

Deviation Std. Error Lower Bound Upper Bound

95% Confidence Interval for
Mean

Minimum Maximum

ANOVA

Rating mean

4,583 1 4,583 8,422 ,010
9,795 18 ,544

14,378 19

Between Groups
Within Groups
Total

Sum of
Squares df Mean Square F Sig.

ANOVA

Rating mean

3,373 2 1,686 2,605 ,103
11,005 17 ,647
14,378 19

Between Groups
Within Groups
Total

Sum of
Squares df Mean Square F Sig.
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Appendix 5: Cluster analysis 

Cluster analysis output 
 

 

 

 

 

 

 

 
 

Type of company

11 100,0% 0 ,0% 0 ,0%
0 ,0% 2 100,0% 7 100,0%

11 100,0% 2 100,0% 7 100,0%

1
2
Combined

Cluster
Frequency Percent Frequency Percent Frequency Percent
Flooring entrepreneur Housing corporation Architectfirm

Flooring share of work

4 30,8% 7 100,0%
9 69,2% 0 ,0%

13 100,0% 7 100,0%

1
2
Combined

Cluster
Frequency Percent Frequency Percent

Less than 50% More than 50%

Laminate flooring work frequency

1 11,1% 5 83,3% 5 100,0%
8 88,9% 1 16,7% 0 ,0%
9 100,0% 6 100,0% 5 100,0%

1
2
Combined

Cluster
Frequency Percent Frequency Percent Frequency Percent

Less than 10 times a
year Monthly Weekly



Appendix 5: Cluster analysis 

 - 87 - 

ANOVA-test of difference between clusters 
 

 

 

ANOVA

5,243 1 5,243 10,332 ,005
9,135 18 ,507

14,378 19
,671 1 ,671 ,645 ,432

18,734 18 1,041
19,405 19

5,077 1 5,077 7,488 ,014
12,204 18 ,678
17,281 19

5,513 1 5,513 4,961 ,039
20,003 18 1,111
25,516 19

2,609 1 2,609 5,572 ,030
8,429 18 ,468

11,038 19
,854 1 ,854 1,086 ,311

14,144 18 ,786
14,998 19

6,039 1 6,039 4,297 ,053
25,296 18 1,405
31,335 19

1,071 1 1,071 ,817 ,378
23,621 18 1,312
24,692 19
12,208 1 12,208 10,274 ,005
21,388 18 1,188
33,596 19

5,212 1 5,212 7,995 ,011
11,735 18 ,652
16,947 19
10,381 1 10,381 10,572 ,004
17,675 18 ,982
28,056 19
12,847 1 12,847 20,986 ,000
11,019 18 ,612
23,866 19
10,134 1 10,134 10,701 ,005
16,100 17 ,947
26,234 18

Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total
Between Groups
Within Groups
Total

Rating mean

Golv1

Golv2

Golv3

Golv4

Golv5

Golv6

Golv7

Golv8

Golv9

Golv10

Golv11

Golv12

Sum of
Squares df Mean Square F Sig.
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Appendix 6: Factor analysis output 
 

 

 Rotated Component Matrix(a) 

Component 

  1 2 3 

Tryggt ,749   

Tidlöst ,820   

Stilrent ,780   

Fräscht ,634   

Gediget ,748   

Uttrycksfullt   ,795  

Välkomnande ,677   

Naturligt ,755   

Ombonat ,731   

Praktiskt    ,888

Pålitligt    ,803

Klassiskt ,829   

Designat   ,866  

Modernt   ,822  

Traditionellt ,754   

Exklusivt ,656 ,571  

Kvalitet ,581   

Total Variance Explained

9,595 56,443 56,443 9,595 56,443 56,443 6,730 39,586 39,586
1,565 9,206 65,648 1,565 9,206 65,648 3,684 21,670 61,256
1,205 7,088 72,736 1,205 7,088 72,736 1,952 11,480 72,736
,742 4,366 77,103
,678 3,988 81,090
,557 3,277 84,367
,472 2,778 87,146
,316 1,857 89,003
,309 1,815 90,818
,290 1,708 92,526
,255 1,501 94,026
,230 1,354 95,380
,200 1,176 96,556
,182 1,070 97,626
,176 1,034 98,660
,124 ,732 99,392
,103 ,608 100,000

Componen
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Total
% of

Variance Cumulative % Total
% of

Variance Cumulative % Total
% of

Variance Cumulative %

Initial Eigenvalues xtraction Sums of Squared LoadingRotation Sums of Squared Loadings

Extraction Method: Principal Component Analysis.
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Appendix 7: Reliability test of factors 

Factor 1 

 

 

Factor 2 

 

 

Reliability Statistics

,777 2

Cronbach's
Alpha N of Items

Item-Total Statistics

3,41 1,235 ,636 .a

3,14 1,296 ,636 .a
Praktiskt
Pålitligt

Scale Mean if
Item Deleted

Scale
Variance if

Item Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if Item

Deleted

The value is negative due to a negative average covariance among
items. This violates reliability model assumptions. You may want to
check item codings.

a. 

Reliability Statistics

,853 3

Cronbach's
Alpha N of Items

Item-Total Statistics

8,41 8,033 ,707 ,810
8,18 7,826 ,744 ,775
8,52 7,881 ,720 ,798

Uttrycksfullt
Designat
Modernt

Scale Mean if
Item Deleted

Scale
Variance if

Item Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if Item

Deleted
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Factor 3 

 

 

Factor 4 

 

 

 

Reliability Statistics

,920 5

Cronbach's
Alpha N of Items

Item-Total Statistics

16,06 32,098 ,727 ,915
16,51 30,251 ,839 ,893
16,55 29,850 ,873 ,886
16,55 30,698 ,800 ,901
16,17 31,149 ,735 ,914

Exklusivt
Tidlöst
Stilrent
Fräscht
Klassiskt

Scale Mean if
Item Deleted

Scale
Variance if

Item Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if Item

Deleted

Reliability Statistics

,917 6

Cronbach's
Alpha N of Items

Item-Total Statistics

21,15 45,302 ,672 ,915
20,68 45,679 ,676 ,914
20,46 42,046 ,835 ,893
20,38 43,546 ,810 ,897
19,99 42,013 ,765 ,903
20,10 42,065 ,846 ,891

Kvalitet
Tryggt
Gediget
Välkomnande
Naturligt
Ombonat

Scale Mean if
Item Deleted

Scale
Variance if

Item Deleted

Corrected
Item-Total
Correlation

Cronbach's
Alpha if Item

Deleted
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Appendix 8: Result tables for the Kansei-words 

Classic 
  MCC  PCC  CS 

Wood-like -0,784 
Decor 0,74994 

Other 0,784 

Plank 0,136 
Format 0,24741 

Tile -0,272 

Light  0,063 

Medium -0,102 Tone 0,14188 

Dark 0,085 

Thin -0,258 
Thickness 0,44922 

Thick 0,258 

Regular 0,325 

All 0,83497 

Core 0,47467 
Moisture resistant -0,232 

Wood-like -0,931 
Decor 0,67777 

Other 0,931 

Plank 0,192 
Format 0,24087 

Tile -0,384 

Light  0,199 

Medium -0,230 Tone 0,23220 

Dark 0,117 

Thin -0,273 
Thickness 0,35942 

Thick 0,273 

Regular 0,641 

Cluster 1 0,75501 

Core 0,57595 
Moisture resistant -0,458 

Wood-like -0,598 
Decor 0,77484 

Other 0,598 

Plank 0,068 
Format 0,18097 

Tile -0,137 

Light  -0,093 

Medium 0,065 Tone 0,18651 

Dark 0,016 

Thin -0,240 
Thickness 0,58874 

Thick 0,240 

Regular -0,054 

Classical 

(Klassiskt) 

Cluster 2 0,89314 

Core 0,11121 
Moisture resistant 0,039 
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  MCC  PCC  CS 

Plank 0,121 
Format 0,26785 

Tile -0,242 

Light  0,101 

Medium -0,057 Tone 0,16771 

Dark -0,039 

Matt oiled -1,033 

Wood texture -0,611 

Universal 0,732 
Surface 0,80412 

Pergatto 0,912 

Thin -0,218 
Thickness 0,49137 

Thick 0,218 

Regular 0,482 

All 0,85059 

Core 0,62127 
Moisture resistant -0,344 

Plank 0,232 
Format 0,27854 

Tile -0,464 

Light  0,226 

Medium -0,250 Tone 0,25340 

Dark 0,116 

Matt oiled -1,008 

Wood texture -0,955 

Universal 0,908 
Surface 0,68030 

Pergatto 1,055 

Thin -0,289 
Thickness 0,37898 

Thick 0,289 

Regular 0,664 

Cluster 1 0,75596 

Core 0,58868 
Moisture resistant -0,474 

Plank  
Format  

Tile  

Light   

Medium  Tone  

Dark  

Matt oiled  

Wood texture  

Universal  
Surface  

Pergatto  

Thin  
Thickness  

Thick  

Regular  

Classic 
(Klassiskt) 

Cluster 2  

Core  
Moisture resistant  
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Designed 
  MCC  PCC  CS 

Wood-like 0,360 
Decor 0,88001 

Other -0,360 

Plank -0,089 
Format 0,51148 

Tile 0,177 

Light  -0,143 

Medium 0,147 Tone 0,64047 

Dark -0,054 

Thin 0,033 
Thickness 0,24099 

Thick -0,033 

Regular -0,169 

All 0,90406 

Core 0,68620 
Moisture resistant 0,120 

Wood-like 0,259 
Decor 0,67933 

Other -0,259 

Plank -0,090 
Format 0,38775 

Tile 0,179 

Light  -0,160 

Medium 0,035 Tone 0,50499 

Dark 0,155 

Thin -0,197 
Thickness 0,69515 

Thick 0,197 

Regular 0,030 

Cluster 1 0,82697 

Core 0,09905 
Moisture resistant -0,022 

Wood-like 0,487 
Decor 0,89554 

Other -0,487 

Plank -0,087 
Format 0,41985 

Tile 0,173 

Light  -0,114 

Medium 0,289 Tone 0,75576 

Dark -0,330 

Thin 0,315 
Thickness 0,85584 

Thick -0,315 

Regular -0,404 

Designed 

(Designat) 

Cluster 2 0,94567 

Core 0,88554 
Moisture resistant 0,289 
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  MCC  PCC  CS 

Plank -0,182 
Format 0,94332 

Tile 0,365 

Light  -0,144 

Medium 0,243 Tone 0,94811 

Dark -0,214 

Matt oiled 0,179 

Wood texture 0,632 

Universal -0,386 
Surface 0,98516 

Pergatto -0,426 

Thin 0,115 
Thickness 0,89207 

Thick -0,115 

Regular -0,006 

All 0,98833 

Core 0,09401 
Moisture resistant 0,005 

Plank -0,233 
Format 0,76945 

Tile 0,466 

Light  -0,173 

Medium 0,174 Tone 0,64702 

Dark -0,058 

Matt oiled 0,054 

Wood texture 0,634 

Universal -0,283 
Surface 0,87416 

Pergatto -0,404 

Thin -0,080 
Thickness 0,44353 

Thick 0,080 

Regular 0,236 

Cluster 1 0,91889 

Core 0,73414 
Moisture resistant -0,169 

Plank -0,128 
Format 0,61781 

Tile 0,255 

Light  -0,102 

Medium 0,341 Tone 0,84879 

Dark -0,432 

Matt oiled 0,337 

Wood texture 0,648 

Universal -0,514 
Surface 0,93083 

Pergatto -0,471 

Thin 0,360 
Thickness 0,90936 

Thick -0,360 

Regular -0,291 

Designed 
(Designat) 

Cluster 2 0,96368 

Core 0,85114 
Moisture resistant 0,208 
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Exclusive 
  MCC  PCC  CS 

Wood-like -0,454 
Decor 0,80978 

Other 0,454 

Plank 0,158 
Format 0,53303 

Tile -0,316 

Light  0,243 

Medium -0,203 Tone 0,60963 

Dark 0,014 

Thin -0,225 
Thickness 0,71034 

Thick 0,225 

Regular 0,070 

All 0,86061 

Core 0,21801 
Moisture resistant -0,050 

Wood-like -0,505 
Decor 0,69171 

Other ,0505 

Plank 0,276 
Format 0,56481 

Tile -0,551 

Light  0,450 

Medium -0,411 Tone 0,67564 

Dark 0,086 

Thin -0,318 
Thickness 0,66295 

Thick 0,318 

Regular 0,134 

Cluster 1 0,77463 

Core 0,26195 
Moisture resistant -0,096 

Wood-like -0,393 
Decor 0,66468 

Other 0,393 

Plank 0,018 
Format 0,05247 

Tile -0,036 

Light  -0,004 

Medium 0,054 Tone 0,13048 

Dark -0,086 

Thin -0,113 
Thickness 0,29530 

Thick 0,113 

Regular -0,006 

Exclusive 
(Exklusivt) 

Cluster 2 0,84963 

Core 0,01505 
Moisture resistant 0,004 
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  MCC  PCC  CS 

Plank 0,261 
Format 0,67703 

Tile -0,521 

Light  0,301 

Medium -0,263 Tone 0,69190 

Dark 0,036 

Matt oiled -0,594 

Wood texture -0,552 

Universal 0,408 
Surface 0,83352 

Pergatto 0,738 

Thin -0,273 
Thickness 0,77959 

Thick 0,273 

Regular 0,094 

All 0,87720 

Core 0,29924 
Moisture resistant -0,067 

Plank 0,421 
Format 0,66883 

Tile -0,842 

Light  0,481 

Medium -0,536 Tone 0,71975 

Dark 0,251 

Matt oiled -0,407 

Wood texture -0,819 

Universal 0,505 
Surface 0,73853 

Pergatto 0,721 

Thin -0,423 
Thickness 0,74379 

Thick 0,423 

Regular -0,008 

Cluster 1 0,79918 

Core 0,01755 
Moisture resistant 0,006 

Plank 0,057 
Format 0,27231 

Tile -0,113 

Light  0,083 

Medium 0,083 Tone 0,52870 

Dark -0,248 

Matt oiled -0,824 

Wood texture -0,208 

Universal 0,293 
Surface 0,88191 

Pergatto 0,739 
Thin -0,085 Thickness 0,36192 
Thick 0,085 
Regular 0,228 

Exclusive 
(Exklusivt) 

Cluster 2 0,93266 

Core 0,58575 
Moisture resistant -0,163 
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Expressive 
  MCC  PCC  CS 

Wood-like 0,230 
Decor 0,75826 

Other -0,230 
Plank -0,081 

Format 0,47431 
Tile 0,163 
Light  0,245 
Medium -0,010 Tone 0,80571 
Dark -0,310 
Thin 0,008 

Thickness 0,05573 
Thick -0,008 
Regular -0,130 

All 0,90134 

Core 0,51203 
Moisture resistant 0,093 

Wood-like 0,132 Decor 0,44973 
Other -0,132 
Plank 0,045 

Format 0,22321 
Tile -0,091 
Light  0,440 
Medium -0,236 Tone 0,85368 
Dark -0,193 
Thin -0,152 

Thickness 0,64709 
Thick 0,152 
Regular 0,035 

Cluster 1 0,90803 

Core 0,12886 
Moisture resistant -0,025 

Wood-like 0,349 Decor 0,69709 
Other -0,349 
Plank -0,233 

Format 0,64211 
Tile 0,466 
Light  0,015 
Medium 0,270 Tone 0,65064 
Dark -0,470 
Thin 0,203 

Thickness 0,55963 
Thick -0,203 
Regular -0,326 

Expressive 
(Uttrycksfullt) 

Cluster 2 0,87942 

Core 0,68929 
Moisture resistant 0,233 
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  MCC  PCC  CS 

Plank -0,301 
Format 0,95002 

Tile 0,603 

Light  0,177 

Medium 0,164 Tone 0,95426 

Dark -0,508 

Matt oiled 0,199 

Wood texture 0,637 

Universal -0,205 
Surface 0,96795 

Pergatto -0,632 

Thin 0,153 
Thickness 0,86766 

Thick -0,153 

Regular 0,017 

All 0,97879 

Core 0,15811 
Moisture resistant -0,012 

Plank -0,293 
Format 0,97573 

Tile 0,586 

Light  0,306 

Medium 0,007 Tone 0,98425 

Dark -0,419 

Matt oiled 0,260 

Wood texture 0,654 

Universal -0,054 
Surface 0,98858 

Pergatto -0,861 

Thin 0,049 
Thickness 0,70023 

Thick -0,049 

Regular 0,156 

Cluster 1 0,99451 

Core 0,91647 
Moisture resistant -0,112 

Plank -0,317 
Format 0,78063 

Tile 0,633 

Light  0,026 

Medium 0,366 Tone 0,79059 

Dark -0,644 

Matt oiled 0,119 
Wood texture 0,633 
Universal -0,388 Surface 0,81256 

Pergatto -0,364 

Thin 0,285 
Thickness 0,73312 

Thick -0,285 

Regular -0,140 

Expressive 
(Uttrycksfullt) 

Cluster 2 0,92224 

Core 0,41368 
Moisture resistant 0,100 
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Fresh-looking 
  MCC  PCC  CS 

Wood-like -0,560 
Decor 0,86315 

Other 0,560 
Plank 0,259 

Format 0,71608 
Tile -0,518 
Light  -0,176 
Medium -0,216 Tone 0,75592 
Dark 0,595 
Thin -0,325 

Thickness 0,76454 
Thick 0,325 
Regular 0,243 

All 0,90230 

Core 0,57882 
Moisture resistant -0,174 

Wood-like -0,577 
Decor 0,76832 

Other 0,577 
Plank 0,308 

Format 0,63758 
Tile -0,616 
Light  0,100 
Medium -0,323 Tone 0,55072 
Dark 0,406 
Thin -0,362 

Thickness 0,68452 
Thick 0,362 
Regular 0,574 

Cluster 1 0,90248 

Core 0,80292 
Moisture resistant -0,410 

Wood-like -0,536 
Decor 0,78337 

Other 0,536 
Plank 0,204 

Format 0,53106 
Tile -0,407 
Light  -0,497 
Medium -0,076 Tone 0,81763 
Dark 0,790 
Thin -0,280 

Thickness 0,64457 
Thick 0,280 
Regular -0,152 

Fresh-looking 
(Fräscht) 

Cluster 2 0,88440 

Core 0,30848 
Moisture resistant 0,108 
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  MCC  PCC  CS 

Plank 0,252 
Format 0,80891 

Tile -0,504 

Light  -0,126 

Medium -0,169 Tone 0,77011 

Dark 0,449 

Matt oiled -0,870 

Wood texture -0,365 

Universal 0,493 
Surface 0,92565 

Pergatto 0,742 

Thin -0,282 
Thickness 0,81135 

Thick 0,282 

Regular 0,432 

All 0,94599 

Core 0,84613 
Moisture resistant -0,308 

Plank 0,504 
Format 0,75516 

Tile -1,008 

Light  0,202 

Medium -0,445 Tone 0,66518 

Dark 0,472 

Matt oiled -0,795 

Wood texture -0,795 

Universal 0,501 
Surface 0,81521 

Pergatto 1,089 

Thin -0,460 
Thickness 0,77551 

Thick 0,460 

Regular 0,589 

Cluster 1 0,92103 

Core 0,83879 
Moisture resistant -0,421 

Plank -0,069 
Format 0,56856 

Tile 0,138 

Light  -0,517 

Medium 0,190 Tone 0,95192 

Dark 0,373 

Matt oiled -0,954 
Wood texture 0,192 
Universal 0,484 Surface 0,96454 

Pergatto 0,277 

Thin -0,055 
Thickness 0,42542 

Thick 0,055 

Regular 0,256 

Fresch-looking 
(Fräscht) 

Cluster 2 0,98438 

Core 0,77722 
Moisture resistant -0,183 
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Modern 
  MCC  PCC  CS 

Wood-like 0,029 
Decor 0,10562 

Other -0,029 
Plank 0,241 

Format 0,75753 
Tile -0,482 
Light  -0,060 
Medium -0,038 Tone 0,33279 
Dark 0,143 
Thin -0,058 

Thickness 0,25469 
Thick 0,058 
Regular -0,388 

All 0,85650 

Core 0,80031 
Moisture resistant 0,278 

Wood-like 0,023 
Decor 0,07132 

Other -0,023 
Plank 0,423 

Format 0,86251 
Tile -0,845 
Light  0,107 
Medium -0,286 Tone 0,65447 
Dark 0,335 
Thin -0,257 

Thickness 0,71185 
Thick 0,257 
Regular -0,346 

Cluster 1 0,94039 

Core 0,77557 
Moisture resistant 0,247 

Wood-like 0,038 
Decor 0,08721 

Other -0,038 
Plank 0,023 

Format 0,06762 
Tile -0,045 
Light  -0,251 
Medium 0,271 Tone 0,55692 
Dark -0,116 
Thin 0,187 

Thickness 0,52476 
Thick -0,187 
Regular -0,432 

Modern 
(Modernt) 

Cluster 2 0,81601 

Core 0,73656 
Moisture resistant 0,309 
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  MCC  PCC  CS 

Plank 0,212 
Format 0,82624 

Tile -0,424 

Light  -0,035 

Medium 0,011 Tone 0,15326 

Dark 0,030 

Matt oiled -0,171 

Wood texture 0,197 

Universal -0,068 
Surface 0,58280 

Pergatto 0,042 

Thin -0,016 
Thickness 0,09580 

Thick 0,016 

Regular -0,253 

All 0,89868 

Core 0,66271 
Moisture resistant 0,181 

Plank 0,527 
Format 0,86812 

Tile -1,055 

Light  0,158 

Medium -0,354 Tone 0,76951 

Dark 0,378 

Matt oiled -0,075 

Wood texture -0,104 

Universal -0,060 
Surface 0,33931 

Pergatto 0,239 

Thin -0,311 
Thickness 0,76709 

Thick 0,311 

Regular -0,348 

Cluster 1 0,94672 

Core 0,79428 
Moisture resistant 0,249 

Plank -0,182 
Format 0,66110 

Tile 0,364 

Light  -0,264 

Medium 0,472 Tone 0,86898 

Dark -0,434 

Matt oiled -0,287 

Wood texture 0,591 

Universal -0,080 
Surface 0,82912 

Pergatto -0,225 

Thin 0,357 
Thickness 0,86017 

Thick -0,357 

Regular -0,119 

Modern 
(Modernt) 

Cluster 2 0,94078 

Core 0,36934 
Moisture resistant 0,085 
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Natural 
  MCC  PCC  CS 

Wood-like -0,610 
Decor 0,85973 

Other 0,610 
Plank 0,052 

Format 0,18349 
Tile -0,105 
Light  0,122 
Medium -0,293 Tone 0,61451 
Dark 0,325 
Thin -0,183 

Thickness 0,54303 
Thick 0,183 
Regular 0,061 

All 0,92887 

Core 0,19019 
Moisture resistant -0,044 

Wood-like -0,648 
Decor 0,85295 

Other 0,648 
Plank 0,071 

Format 0,22429 
Tile -0,141 
Light  0,079 
Medium -0,319 Tone 0,62606 
Dark 0,426 
Thin -0,152 

Thickness 0,42715 
Thick 0,152 
Regular 0,126 

Cluster 1 0,91445 

Core 0,33467 
Moisture resistant -0,090 

Wood-like -0,564 
Decor 0,83526 

Other 0,564 
Plank 0,034 

Format 0,11743 
Tile -0,068 
Light  0,180 
Medium -0,261 Tone 0,56951 
Dark 0,194 
Thin -0,223 

Thickness 0,63615 
Thick 0,223 
Regular -0,014 

Natural 
(Naturligt) 

Cluster 2 0,92990 

Core 0,04344 
Moisture resistant 0,010 
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  MCC  PCC  CS 

Plank -0,112 
Format 0,52391 

Tile 0,223 

Light  0,085 

Medium -0,152 Tone 0,48150 

Dark 0,140 

Matt oiled -0,716 

Wood texture -0,258 

Universal 0,611 
Surface 0,90404 

Pergatto 0,363 

Thin -0,066 
Thickness 0,29528 

Thick 0,066 

Regular 0,220 

All 0,95081 

Core 0,62370 
Moisture resistant -0,157 

Plank -0,026 
Format 0,10006 

Tile 0,052 

Light  0,054 

Medium -0,238 Tone 0,55843 

Dark 0,324 

Matt oiled -0,693 

Wood texture -0,450 

Universal 0,652 
Surface 0,86451 

Pergatto 0,492 

Thin -0,085 
Thickness 0,27556 

Thick 0,085 

Regular 0,209 

Cluster 1 0,92091 

Core 0,51824 
Moisture resistant -0,150 

Plank -0,223 
Format 0,90691 

Tile 0,446 

Light  0,125 

Medium -0,039 Tone 0,59577 

Dark -0,100 

Matt oiled -0,739 

Wood texture -0,007 

Universal 0,563 
Surface 0,95505 

Pergatto 0,183 

Thin -0,038 
Thickness 0,30147 

Thick 0,038 

Regular 0,240 

Natural 
(Naturligt) 

 

Cluster 2 0,97995 

Core 0,76827 
Moisture resistant -0,171 
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Practical 
  MCC  PCC  CS 

Wood-like -0,264 
Decor 0,66943 

Other 0,264 
Plank 0,055 

Format 0,23842 
Tile -0,110 
Light  -0,037 
Medium 0,002 Tone 0,13634 
Dark 0,046 
Thin -0,058 

Thickness 0,25576 
Thick 0,058 
Regular 0,297 

All 0,78593 

Core 0,67807 
Moisture resistant -0,212 

Wood-like -0,376 
Decor 0,69243 

Other 0,376 
Plank 0,105 

Format 0,32858 
Tile -0,210 
Light  0,082 
Medium -0,127 Tone 0,30176 
Dark 0,102 
Thin -0,180 

Thickness 0,52896 
Thick 0,180 
Regular 0,469 

Cluster 1 0,86098 

Core 0,80809 
Moisture resistant -0,335 

Wood-like -0,128 
Decor 0,30718 

Other 0,128 
Plank -0,005 

Format 0,01770 
Tile 0,011 
Light  -0,182 
Medium 0,166 Tone 0,44205 
Dark -0,034 
Thin 0,092 

Thickness 0,32123 
Thick -0,092 
Regular 0,087 

Practical 
(Praktiskt) 

Cluster 2 0,64828 

Core 0,22778 
Moisture resistant -0,062 
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  MCC  PCC  CS 

Plank -0,093 
Format 0,46919 

Tile 0,186 

Light  -0,083 

Medium 0,119 Tone 0,39448 

Dark -0,088 

Matt oiled -0,285 

Wood texture 0,009 

Universal 0,281 
Surface 0,67091 

Pergatto -0,007 

Thin 0,039 
Thickness 0,17021 

Thick -0,039 

Regular 0,395 

All 0,82381 

Core 0,78724 
Moisture resistant -0,282 

Plank -0,039 
Format 0,19884 

Tile 0,077 

Light  0,038 

Medium -0,014 Tone 0,12213 

Dark -0,027 

Matt oiled -0,395 

Wood texture -0,111 

Universal 0,393 
Surface 0,75124 

Pergatto 0,113 

Thin -0,086 
Thickness 0,36983 

Thick 0,086 

Regular 0,564 

Cluster 1 0,87972 

Core 0,85560 
Moisture resistant -0,403 

Plank -0,160 
Format 0,51581 

Tile 0,320 

Light  -0,229 

Medium 0,288 Tone 0,66113 

Dark -0,174 

Matt oiled -0,152 

Wood texture 0,160 

Universal 0,145 
Surface 0,44637 

Pergatto -0,153 

Thin 0,193 
Thickness 0,56508 

Thick -0,193 

Regular 0,192 

Practical 
(Praktiskt) 

Cluster 2 0,70182 

Core 0,43195 
Moisture resistant -0,137 
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Pure style 
  MCC  PCC  CS 

Wood-like -0,820 
Decor 0,88586 

Other 0,820 
Plank 0,375 

Format 0,74830 
Tile -0,750 
Light  -0,002 
Medium -0,232 Tone 0,51422 
Dark 0,389 
Thin -0,383 

Thickness 0,73001 
Thick 0,383 
Regular 0,169 

All 0,90588 

Core 0,38405 
Moisture resistant -0,120 

Wood-like -0,746 
Decor 0,86584 

Other 0,746 
Plank 0,388 

Format 0,75882 
Tile -0,776 
Light  0,111 
Medium -0,233 Tone 0,46039 
Dark 0,240 
Thin -0,363 

Thickness 0,73787 
Thick 0,363 
Regular 0,298 

Cluster 1 0,90891 

Core 0,62255 
Moisture resistant -0,213 

Wood-like -0,903 
Decor 0,89285 

Other 0,903 
Plank 0,359 

Format 0,71501 
Tile -0,719 
Light  0-0,129 
Medium -0,221 Tone 0,59788 
Dark 0,539 
Thin -0,405 

Thickness 0,72637 
Thick 0,405 
Regular 0,018 

Pure style 
(Stilrent) 

Cluster 2 0,90724 

Core 0,03793 
Moisture resistant -0,013 
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  MCC  PCC  CS 

Plank 0,523 
Format 0,86796 

Tile -1,046 

Light  0,113 

Medium -0,294 Tone 0,63344 

Dark 0,338 

Matt oiled -1,207 

Wood texture -0,854 

Universal 0,713 
Surface 0,93212 

Pergatto 1,347 

Thin -0,430 
Thickness 0,83831 

Thick 0,430 

Regular 0,312 

All 0,94677 

Core 0,71287 
Moisture resistant -0,223 

Plank 0,525 
Format 0,83485 

Tile -1,050 

Light  0,196 

Medium -0,307 Tone 0,59380 

Dark 0,251 

Matt oiled -0,977 

Wood texture -0,853 

Universal 0,675 
Surface 0,89325 

Pergatto 1,155 

Thin -0,422 
Thickness 0,81619 

Thick 0,422 

Regular 0,356 

Cluster 1 0,92688 

Core 0,72516 
Moisture resistant -0,254 

Plank 0,505 
Format ,91547 

Tile -1,010 

Light  0,018 

Medium -0,256 Tone 0,72609 

Dark 0,403 

Matt oiled -1,477 

Wood texture -0,823 

Universal 0,755 
Surface 0,96785 

Pergatto 1,545 

Thin -0,427 
Thickness 0,88486 

Thick 0,427 

Regular 0,274 

Pure style 
(Stilrent) 

Cluster 2 0,97302 

Core 0,72357 
Moisture resistant -0,196 
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Quality 
  MCC  PCC  CS 

Wood-like -0,424 
Decor 0,82355 

Other 0,424 
Plank 0,120 

Format 0,47228 
Tile -0,241 
Light  0,033 
Medium -0,042 Tone 0,14575 
Dark 0,026 
Thin -0,122 

Thickness 0,50331 
Thick 0,122 
Regular 0,078 

All 0,87862 

Core 0,28687 
Moisture resistant -0,056 

Wood-like -0,568 
Decor 0,89134 

Other 0,568 
Plank 0,223 

Format 0,70862 
Tile -0,447 
Light  0,110 
Medium -0,173 Tone 0,50324 
Dark 0,141 
Thin -0,267 

Thickness 0,78058 
Thick 0,267 
Regular 0,303 

Cluster 1 0,92674 

Core 0,76892 
Moisture resistant -0,217 

Wood-like -0,265 
Decor 0,58810 

Other 0,265 
Plank 0,010 

Format 0,03618 
Tile -0,020 
Light  -0,043 
Medium 0,112 Tone 0,28394 
Dark -0,128 
Thin 0,037 

Thickness 0,12679 
Thick -0,037 
Regular -0,158 

Quality 
(Kvalitet) 

Cluster 2 0,87327 

Core 0,44381 
Moisture resistant 0,113 



Appendix 8: Result tables for the Kansei-words 

 - 111 - 

 

  MCC  PCC  CS 

Plank 0,100 
Format 0,50525 

Tile -0,200 

Light  0,048 

Medium -0,010 Tone 0,20874 

Dark -0,047 

Matt oiled -0,550 

Wood texture -0,315 

Universal 0,400 
Surface 0,87581 

Pergatto 0,465 

Thin -0,093 
Thickness 0,49022 

Thick 0,093 

Regular 0,164 

All 0,89552 

Core 0,53609 
Moisture resistant -0,117 

Plank 0,161 
Format 0,67813 

Tile -0,322 

Light  0,108 

Medium -0,109 Tone 0,45125 

Dark 0,038 

Matt oiled -0,680 

Wood texture -0,391 

Universal 0,552 
Surface 0,91480 

Pergatto 0,519 

Thin -0,213 
Thickness 0,78530 

Thick 0,213 

Regular 0,406 

Cluster 1 0,94023 

Core 0,86455 
Moisture resistant -0,290 

Plank 0,023 
Format 0,08802 

Tile -0,046 

Light  -0,017 

Medium 0,120 Tone 0,36317 

Dark -0,177 

Matt oiled -0,397 

Wood texture -0,210 

Universal 0,234 
Surface 0,65411 

Pergatto 0,372 

Thin 0,045 
Thickness 0,16223 

Thick -0,045 

Regular -0,087 

Quality 
(Kvalitet) 

Cluster 2 0,88398 

Core 0,26360 
Moisture resistant 0,062 
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Reliable 

  MCC  PCC  CS 

Wood-like -0,503 
Decor 0,86273 

Other 0,503 
Plank 0,102 

Format 0,40927 
Tile -0,205 
Light  -0,016 
Medium -0,138 Tone 0,48235 
Dark 0,251 
Thin -0,158 

Thickness 0,53836 
Thick 0,158 
Regular 0,328 

All 0,90179 

Core 0,75601 
Moisture resistant -0,234 

Wood-like -0,549 
Decor 0,72772 

Other 0,549 
Plank 0,183 

Format 0,41542 
Tile -0,366 
Light  0,056 
Medium -0,210 Tone 0,37425 
Dark 0,276 
Thin -0,287 

Thickness 0,56585 
Thick 0,287 
Regular 0,514 

Cluster 1 0,84817 

Core 0,74419 
Moisture resistant -0,367 

Wood-like -0,443 
Decor 0,86986 

Other 0,443 
Plank 0,006 

Format 0,03274 
Tile -0,013 
Light  -0,093 
Medium -0,040 Tone 0,46435 
Dark 0,190 
Thin 0,002 

Thickness 0,00822 
Thick -0,002 
Regular 0,110 

Reliable 
(Pålitligt) 

Cluster 2 0,91863 

Core 0,37488 
Moisture resistant -0,079 
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  MCC  PCC  CS 
Plank 0,016 

Format 0,09038 
Tile -0,032 

Light  -0,035 

Medium -0,064 Tone 0,35841 

Dark 0,155 

Matt oiled -0,557 

Wood texture -0,319 

Universal 0,504 
Surface 0,88106 

Pergatto 0,372 

Thin -0,097 
Thickness 0,40851 

Thick 0,097 

Regular 0,410 

All 0,91269 

Core 0,83106 
Moisture resistant -0,293 

Plank 0,203 
Format 0,44218 

Tile -0,406 

Light  0,078 

Medium -0,214 Tone 0,37320 

Dark 0,253 

Matt oiled -0,638 

Wood texture -0,532 

Universal 0,526 
Surface 0,73168 

Pergatto 0,643 

Thin -0,289 
Thickness 0,57389 

Thick 0,289 

Regular 0,555 

Cluster 1 0,85092 

Core 0,77204 
Moisture resistant -0,397 

Plank -0,224 
Format 0,89697 

Tile 0,448 

Light  -0,168 

Medium 0,139 Tone 0,70340 

Dark -0,008 

Matt oiled -0,453 

Wood texture -0,030 

Universal 0,474 
Surface 0,91869 

Pergatto 0,009 

Thin 0,150 
Thickness 0,75633 

Thick -0,150 

Regular 0,251 

Reliable 
(Pålitligt) 

Cluster 2 0,96105 

Core 0,78721 
Moisture resistant -0,179 
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Safe 

  MCC  PCC  CS 

Wood-like -0,797 
Decor 0,85474 

Other 0,797 
Plank 0,18 

Format 0,43709 
Tile -0,364 
Light  0,063 
Medium -0,140 Tone 0,26788 
Dark 0,149 
Thin -0,233 

Thickness 0,52760 
Thick 0,233 
Regular 0,398 

All 0,90170 

Core 0,68598 
Moisture resistant -0,284 

Wood-like -0,672 
Decor 0,72387 

Other 0,672 
Plank 0,097 

Format 0,19482 
Tile -0,194 
Light  0,137 
Medium -0,101 Tone 0,21078 
Dark -0,013 
Thin -0,197 

Thickness 0,41399 
Thick 0,197 
Regular 0,663 

Cluster 1 0,81589 

Core 0,72634 
Moisture resistant -0,473 

Wood-like -0,947 
Decor 0,95738 

Other 0,947 
Plank 0,286 

Format 0,79147 
Tile -0,573 
Light  -0,018 
Medium -0,181 Tone 0,59462 
Dark 0,326 
Thin -0,277 

Thickness 0,75547 
Thick 0,277 
Regular 0,081 

Safe 
(Tryggt) 

Cluster 2 0,96751 

Core 0,28335 
Moisture resistant -0,058 
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  MCC  PCC  CS 

Plank 0,135 
Format 0,36966 

Tile -0,270 

Light  0,064 

Medium -0,090 Tone 0,19451 

Dark 0,064 

Matt oiled -0,898 

Wood texture -0,655 

Universal 0,782 
Surface 0,86407 

Pergatto 0,771 

Thin -0,191 
Thickness 0,49943 

Thick 0,191 

Regular 0,485 

All 0,90656 

Core 0,76070 
Moisture resistant -0,347 

Plank -0,002 
Format 0,00386 

Tile 0,003 

Light  0,094 

Medium -0,033 Tone 0,15704 

Dark -0,071 

Matt oiled -0,615 

Wood texture -0,531 

Universal 0,698 
Surface 0,73687 

Pergatto 0,447 

Thin -0,141 
Thickness 0,31987 

Thick 0,141 

Regular 0,686 

Cluster 1 0,81894 

Core 0,73506 
Moisture resistant -0,490 

Plank 0,290 
Format 0,88949 

Tile -0,580 

Light  0,033 

Medium -0,145 Tone 0,61239 

Dark 0,198 

Matt oiled -1,238 

Wood texture -0,782 

Universal 0,882 
Surface 0,98088 

Pergatto 1,138 

Thin -0,243 
Thickness 0,84067 

Thick 0,243 

Regular 0,252 

Safe 
(Tryggt) 

Cluster 2 0,98632 

Core 0,81392 
Moisture resistant -0,180 
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Snug 

  MCC  PCC  CS 

Wood-like -0,905 
Decor 0,87915 

Other 0,905 
Plank 0,376 

Format 0,70495 
Tile -0,753 
Light  0,314 
Medium -0,556 Tone 0,73741 
Dark 0,508 
Thin -0,325 

Thickness 0,66008 
Thick 0,325 
Regular -0,001 

All 0,89529 

Core 0,00201 
Moisture resistant 0,001 

Wood-like -0,923 
Decor 0,82601 

Other 0,923 
Plank 0,505 

Format 0,72068 
Tile -1,009 
Light  0,403 
Medium -0,675 Tone 0,71994 
Dark 0,588 
Thin -0,455 

Thickness 0,69512 
Thick 0,455 
Regular 0,129 

Cluster 1 0,83721 

Core 0,22928 
Moisture resistant -0,092 

Wood-like -0,881 
Decor 0,91486 

Other 0,881 
Plank 0,224 

Format 0,59800 
Tile -0,448 
Light  0,212 
Medium -0,403 Tone 0,70591 
Dark 0,390 
Thin -0,167 

Thickness 0,49078 
Thick 0,167 
Regular -0,156 

Snug 
(Ombonat) 

Cluster 2 0,95391 

Core 0,41939 
Moisture resistant 0,111 
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  MCC  PCC  CS 

Plank 0,168 
Format 0,52892 

Tile -0,335 

Light  0,201 

Medium -0,429 Tone 0,71730 

Dark 0,446 

Matt oiled -0,653 

Wood texture -0,685 

Universal 0,991 
Surface 0,90696 

Pergatto 0,347 

Thin -0,223 
Thickness 0,57598 

Thick 0,223 

Regular -0,029 

All 0,91921 

Core 0,07580 
Moisture resistant 0,021 

Plank 0,356 
Format 0,66568 

Tile -0,713 

Light  0,319 

Medium -0,588 Tone 0,70283 

Dark 0,554 

Matt oiled -0,722 

Wood texture -0,779 

Universal 0,988 
Surface 0,84072 

Pergatto 0,512 

Thin -0,385 
Thickness 0,65801 

Thick 0,385 

Regular 0,096 

Cluster 1 0,85067 

Core 0,17988 
Moisture resistant -0,069 

Plank -0,071 
Format 0,46671 

Tile 0,141 

Light  0,058 

Medium -0,220 Tone 0,72204 

Dark 0,288 

Matt oiled -0,556 

Wood texture -0,551 

Universal 0,995 
Surface 0,96985 

Pergatto 0,112 

Thin -0,019 
Thickness 0,10702 

Thick 0,019 

Regular -0,177 

Snug 
(Ombonat) 

Cluster 2 0,98348 

Core 0,65017 
Moisture resistant 0,126 
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Solid 

  MCC  PCC  CS 

Wood-like -0,616 
Decor 0,80447 

Other 0,616 
Plank 0,264 

Format 0,60050 
Tile -0,528 
Light  0,109 
Medium -0,250 Tone 0,46749 
Dark 0,272 
Thin -0,333 

Thickness 0,68514 
Thick 0,333 
Regular 0,166 

All 0,84701 

Core 0,38587 
Moisture resistant -0,119 

Wood-like -0,528 
Decor 0,74093 

Other 0,528 
Plank 0,251 

Format 0,56520 
Tile -0,503 
Light  0,203 
Medium -0,224 Tone 0,44696 
Dark 0,103 
Thin -0,317 

Thickness 0,68782 
Thick 0,317 
Regular 0,372 

Cluster 1 0,83570 

Core 0,65054 
Moisture resistant -0,266 

Wood-like -0,719 
Decor 0,84682 

Other 0,719 
Plank 0,285 

Format 0,63150 
Tile -0,570 
Light  0,010 
Medium -0,271 Tone 0,54640 
Dark 0,438 
Thin -0,352 

Thickness 0,68324 
Thick 0,352 
Regular -0,074 

Solid 
(Gediget) 

Cluster 2 0,88339 

Core 0,17378 
Moisture resistant 0,053 
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  MCC  PCC  CS 

Plank 0,226 
Format 0,66164 

Tile -0,452 

Light  0,149 

Medium -0,178 Tone 0,47570 

Dark 0,099 

Matt oiled -0,928 

Wood texture -0,365 

Universal 0,553 
Surface 0,87648 

Pergatto 0,740 

Thin -0,270 
Thickness 0,73808 

Thick 0,270 

Regular 0,374 

All 0,90210 

Core 0,73738 
Moisture resistant -0,267 

Plank 0,216 
Format 0,56771 

Tile -0,431 

Light  0,223 

Medium -0,171 Tone 0,47106 

Dark -0,012 

Matt oiled -0,717 

Wood texture -0,353 

Universal 0,492 
Surface 0,77455 

Pergatto 0,579 

Thin -0,271 
Thickness 0,68816 

Thick 0,271 

Regular 0,505 

Cluster 1 0,85520 

Core 0,75635 
Moisture resistant -0,361 

Plank 0,226 
Format 0,78870 

Tile -0,452 

Light  0,069 

Medium -0,163 Tone 0,55942 

Dark 0,179 

Matt oiled -1,182 

Wood texture -0,341 
Universal 0,625 

Surface 0,95440 

Pergatto 0,899 

Thin -0,257 
Thickness 0,79955 

Thick 0,257 

Regular 0,236 

Solid 
(Gediget) 

Cluster 2 0,96593 

Core 0,69026 
Moisture resistant -0,168 
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Timeless 

  MCC  PCC  CS 

Wood-like -0,909 
Decor 0,88563 

Other 0,909 
Plank 0,340 

Format 0,67703 
Tile -0,679 
Light  0,047 
Medium -0,394 Tone 0,65479 
Dark 0,595 
Thin -0,408 

Thickness 0,72018 
Thick 0,408 
Regular 0,229 

All 0,89992 

Core 0,46421 
Moisture resistant -0,164 

Wood-like -0,801 
Decor 0,87846 

Other 0,801 
Plank 0,314 

Format 0,68165 
Tile -0,629 
Light  0,121 
Medium -0,398 Tone 0,66763 
Dark 0,502 
Thin -0,380 

Thickness 0,73604 
Thick 0,380 
Regular 0,409 

Cluster 1 0,90684 

Core 0,72713 
Moisture resistant -0,292 

Wood-like -1,032 
Decor 0,82851 

Other 1,032 
Plank 0,373 

Format 0,56815 
Tile -0,746 
Light  -0,030 
Medium -0,0383 Tone 0,53431 
Dark 0,678 
Thin -0,442 

Thickness 0,60190 
Thick 0,442 
Regular 0,017 

Timeless 
(Tidlöst) 

Cluster 2 0,85357 

Core 0,02477 
Moisture resistant -0,011 

 



Appendix 8: Result tables for the Kansei-words 

 - 121 - 

 

  MCC  PCC  CS 

Plank 0,259 
Format 0,67219 

Tile -0,518 

Light  0,069 

Medium -0,294 Tone 0,61473 

Dark 0,399 

Matt oiled -1,194 

Wood texture -0,599 

Universal 0,858 
Surface 0,91934 

Pergatto 0,935 

Thin -0,322 
Thickness 0,71163 

Thick 0,322 

Regular 0,446 

All 0,92969 

Core 0,76210 
Moisture resistant -0,318 

Plank 0,285 
Format 0,65937 

Tile -0,570 

Light  0,107 

Medium -0,378 Tone 0,65683 

Dark 0,487 

Matt oiled -0,779 

Wood texture -0,763 

Universal 0,811 
Surface 0,87903 

Pergatto 0,731 

Thin -0,364 
Thickness 0,72520 

Thick 0,364 

Regular 0,413 

Cluster 1 0,90722 

Core 0,73051 
Moisture resistant -0,295 

Plank 0,213 
Format 0,60313 

Tile -0,425 

Light  0,028 

Medium -0,171 Tone 0,41485 

Dark 0,248 

Matt oiled -1,689 

Wood texture -0,363 

Universal 0,912 
Surface 0,93974 

Pergatto 1,140 

Thin -0,259 
Thickness 0,60860 

Thick 0,259 

Regular 0,500 

Timeless 
(Tidlöst) 

Cluster 2 0,94876 

Core 0,75350 
Moisture resistant -0,357 



First Impressions Last 

 - 122 - 

Traditional 
  MCC  PCC  CS 

Wood-like -0,876 
Decor 0,77766 

Other 0,876 
Plank 0,209 

Format 0,35869 
Tile -0,418 
Light  0,246 
Medium -0,304 Tone 0,40252 
Dark 0,179 
Thin -0,192 

Thickness 0,35607 
Thick 0,192 
Regular 0,317 

All 0,81879 

Core 0,44825 
Moisture resistant -0,226 

Wood-like -0,792 
Decor 0,72169 

Other 0,792 
Plank 0,104 

Format 0,17588 
Tile -0,208 
Light  0,240 
Medium -0,243 Tone 0,33440 
Dark 0,085 
Thin -0,183 

Thickness 0,33009 
Thick 0,183 
Regular 0,512 

Cluster 1 0,79109 

Core 0,59008 
Moisture resistant -0,366 

Wood-like -0,974 
Decor 0,83052 

Other 0,974 
Plank 0,340 

Format 0,56085 
Tile -0,681 
Light  0,258 
Medium -0,373 Tone 0,49114 
Dark 0,277 
Thin -0,202 

Thickness 0,38990 
Thick 0,202 
Regular 0,081 

Traditional 
(Traditionellt) 

Cluster 2 0,85710 

Core 0,14047 
Moisture resistant -0,058 
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  MCC  PCC  CS 

Plank 0,016 
Format 0,03792 

Tile -0,032 

Light  0,186 

Medium -0,152 Tone 0,29962 

Dark 0,006 

Matt oiled -0,900 

Wood texture -0,520 

Universal 0,898 
Surface 0,79944 

Pergatto 0,521 

Thin -0,065 
Thickness 0,15197 

Thick 0,065 

Regular 0,444 

All 0,83200 

Core 0,57686 
Moisture resistant -0,317 

Plank -0,113 
Format 0,25610 

Tile 0,227 

Light  0,165 

Medium -0,078 Tone 0,24012 

Dark -0,090 

Matt oiled -0,776 

Wood texture -0,418 

Universal 0,828 
Surface 0,74695 

Pergatto 0,366 

Thin -0,047 
Thickness 0,10192 

Thick 0,047 

Regular 0,629 

Cluster 1 0,80523 

Core 0,66498 
Moisture resistant -0,449 

Plank 0,167 
Format 0,38613 

Tile -0,333 

Light  0,213 

Medium -0,229 Tone 0,39849 

Dark 0,098 

Matt oiled -1,047 

Wood texture -0,623 

Universal 0,983 
Surface 0,84829 

Pergatto 0,687 

Thin -0,082 
Thickness 0,19680 

Thick 0,082 

Regular 0,227 

Traditional 
(Traditionellt) 

Cluster 2 0,86986 

Core 0,37381 
Moisture resistant -0,162 
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Welcoming 
  MCC  PCC  CS 

Wood-like -0,674 
Decor 0,84168 

Other 0,674 
Plank 0,214 

Format 0,53897 
Tile -0,427 
Light  0,226 
Medium -0,425 Tone 0,68667 
Dark 0,407 
Thin -0,308 

Thickness 0,68415 
Thick 0,308 
Regular 0,219 

All 0,87000 

Core 0,50319 
Moisture resistant -0,156 

Wood-like -0,672 
Decor 0,76157 

Other 0,672 
Plank 0,307 

Format 0,57329 
Tile -0,615 
Light  0,334 
Medium -0,444 Tone 0,61538 
Dark 0,295 
Thin -0,333 

Thickness 0,62988 
Thick 0,333 
Regular 0,341 

Cluster 1 0,80508 

Core 0,55902 
Moisture resistant -0,243 

Wood-like -0,672 
Decor 0,92258 

Other 0,672 
Plank 0,100 

Format 0,41580 
Tile -0,199 
Light  0,100 
Medium -0,393 Tone 0,81229 
Dark 0,521 
Thin -0,277 

Thickness 0,77266 
Thick 0,277 
Regular 0,075 

Welcoming 
(Välkomnande) 

Cluster 2 0,95641 

Core 0,28539 
Moisture resistant -0,053 
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  MCC  PCC  CS 

Plank 0,083 
Format 0,29529 

Tile -0,165 

Light  0,177 

Medium -0,328 Tone 0,63512 

Dark 0,312 

Matt oiled -0,641 

Wood texture -0,462 

Universal 0,701 
Surface 0,85417 

Pergatto 0,402 

Thin -0,229 
Thickness 0,60708 

Thick 0,229 

Regular 0,276 

All 0,88010 

Core 0,60262 
Moisture resistant -0,197 

Plank 0,217 
Format 0,49341 

Tile -0,435 

Light  0,295 

Medium -0,383 Tone 0,58384 

Dark 0,245 

Matt oiled -0,615 

Wood texture 0,546 

Universal 0,697 
Surface 0,76671 

Pergatto 0,464 

Thin -0,283 
Thickness 0,58456 

Thick 0,283 

Regular 0,359 

Cluster 1 0,80929 

Core 0,58222 
Moisture resistant -0,257 

Plank -0,093 
Format 0,58150 

Tile 0,187 

Light  0,034 

Medium -0,246 Tone 0,79454 

Dark 0,364 

Matt oiled -0,661 

Wood texture -0,338 

Universal 0,703 
Surface 0,95339 

Pergatto 0,296 

Thin -0,155 
Thickness 0,68300 

Thick 0,155 

Regular 0,181 

Welcoming 
(Välkomnande) 

Cluster 2 0,97359 

Core 0,66954 
Moisture resistant -0,129 
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Appendix 9: Result tables for the factors 

Factor 1: Reliable and practical 
  MCC  PCC  CS 

Wood like -0,376 
Decor 0,79351 

Other 0,376 
Plank 0,076 

Format 0,32293 
Tile -0,152 
Light -0,029 
Medium -0,063 Tone 0,29660 
Dark 0,142 
Thin -0,103 

Thickness 0,39100 
Thick 0,103 
Regular 0,312 

All 0,85774 

Core 0,72980 
MR -0,223 

Wood like -0,458 
Decor 0,71612 

Other 0,458 
Plank 0,144 

Format 0,38460 
Tile -0,288 
Light 0,073 
Medium -0,169 Tone 0,34204 
Dark 0,184 
Thin -0,232 

Thickness 0,55391 
Thick 0,232 
Regular 0,490 

Cluster 1 0,85836 

Core 0,78264 
MR -0,350 

Wood like -0,277 
Decor 0,72868 

Other 0,277 
Plank -0,001 

Format 0,00384 
Tile 0,002 
Light -0,139 
Medium 0,067 Tone 0,46243 
Dark 0,074 
Thin 0,050 

Thickness 0,26894 
Thick -0,050 
Regular 0,010 

Factor  1 

Cluster 2 0,84726 

Core 0,34540 
MR -0,071 
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  MCC  PCC  CS 
Plank -0,042 

Format 0,24702 
Tile 0,083 
Light -0,062 
Medium 0,033 Tone 0,23346 
Dark 0,028 
Matt oiled -0,411 
Wood texture -0,148 
Universal 0,386 

Surface 0,80872 

Pergatto 0,173 
Thin -0,024 

Thickness 0,13595 
Thick 0,024 
Regular 0,0401 

All 0,87906 

Core 0,82245 
MR -0,287 

Plank 0,078 
Format 0,25568 

Tile -0,155 
Light 0,060 
Medium -0,111 Tone 0,25279 
Dark 0,105 
Matt oiled -0,512 
Wood texture -0,310 
Universal 0,456 

Surface 0,72856 

Pergatto 0,365 
Thin -0,183 

Thickness 0,49917 
Thick 0,183 
Regular 0,560 

Cluster 1 0,86409 

Core 0,82203 
MR -0,400 

Plank -0,197 
Format 0,83036 

Tile 0,393 
Light -0,202 
Medium 0,220 Tone 0,76365 
Dark -0,097 
Matt oiled -0,291 
Wood texture 0,078 
Universal 0,302 

Surface 0,80433 

Pergatto -0,089 
Thin 0,177 

Thickness 0,74337 
Thick -0,177 
Regular 0,223 

Factor  1 

Cluster 2 0,90619 

Core 0,69237 
MR -0,159 
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Factor 2: Modern design 
  MCC  PCC  CS 

Wood like 0,198 
Decor 0,54863 

Other -0,198 

Plank -0,053 
Format 0,24980 

Tile 0,106 

Light 0,037 

Medium 0,069 Tone 0,33584 

Dark -0,164 

Thin -0,005 

All 0,63347 

Thickness 0,01970 
Thick 0,005 

Wood like 0,139 
Decor 0,52518 

Other -0,139 

Plank 0,090 
Format 0,48069 

Tile -0,180 

Light 0,130 

Medium -0,144 Tone 0,56020 

Dark 0,066 

Thin -0,202 

Cluster 1 0,91382 

Thickness 0,79220 
Thick 0,202 

Wood like 0,279 
Decor 0,47408 

Other -0,279 

Plank -0,230 
Format 0,53776 

Tile 0,459 

Light -0,073 

Medium 0,338 Tone 0,55835 

Dark -0,466 

Thin 0,237 

Factor  2 

Cluster 2 0,60266 

Thickness 0,48910 
Thick -0,237 
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  MCC  PCC  CS 

Plank -0,126 
Format 0,78025 

Tile 0,252 

Light 0,000 

Medium 0,169 Tone 0,78594 

Dark -0,282 

Matt oiled 0,025 

Wood texture 0,551 

Universal -0,225 
Surface 0,92200 

Pergatto -0,352 

Thin 0,104 

All 0,93318 

Thickness 0,60450 
Thick -0,104 

Plank 0,006 
Format 0,05375 

Tile -0,012 

Light 0,088 

Medium -0,061 Tone 0,51703 

Dark -0,016 

Matt oiled 0,087 

Wood texture 0,384 

Universal -0,138 
Surface 0,85949 

Pergatto -0,334 

Thin -0,119 

Cluster 1 0,96102 

Thickness 0,77076 
Thick 0,119 

Plank -0,294 
Format 0,90601 

Tile 0,588 

Light -0,105 

Medium 0,462 Tone 0,89980 

Dark -0,629 

Matt oiled -0,034 

Wood texture 0,769 

Universal -0,338 
Surface 0,91602 

Pergatto -0,397 

Thin 0,380 

Factor  2 

Cluster 2 0,93150 

Thickness 0,88141 
Thick -0,380 
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Factor 3: Classic style 
       

Wood like -0,715 
Decor 0,82221 

Other 0,715 

Plank 0,329 
Format 0,69456 

Tile -0,659 

Light 0,013 

Medium -0,267 Tone 0,51410 

Dark 0,427 

Thin -0,325 

All 0,84355 

Thickness 0,61938 
Thick 0,325 

Wood like -0,711 
Decor 0,69624 

Other 0,711 

Plank 0,438 
Format 0,64833 

Tile -0,877 

Light -0,140 

Medium -0,379 Tone 0,45355 

Dark 0,445 

Thin -0,338 

Cluster 1 0,71883 

Thickness 0,50421 
Thick 0,338 

Wood like -0,711 
Decor 0,86084 

Other 0,711 

Plank 0,200 
Format 0,56791 

Tile -0,400 

Light -0,137 

Medium -0,115 Tone 0,51463 

Dark 0,375 

Thin -0,305 

Factor  3 

Cluster 2 0,89165 

Thickness 0,65832 
Thick 0,305 
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  MCC  PCC  CS 

Plank 0,460 
Format 0,75065 

Tile -0,919 

Light 0,078 

Medium -0,356 Tone 0,57800 

Dark 0,488 

Matt oiled -0,817 

Wood texture -0,9000 

Universal 0,674 
Surface 0,83209 

Pergatto 1,042 

Thin -0,400 

All 0,85402 

Thickness 0,68672 
Thick 0,400 

Plank 0,587 
Format 0,74043 

Tile -0,174 

Light 0,214 

Medium -0,530 Tone 0,59158 

Dark 0,598 

Matt oiled -0,598 

Wood texture -1,172 

Universal 0,714 
Surface 0,76921 

Pergatto 1,056 

Thin -0,491 

Cluster 1 0,78558 

Thickness 0,65476 
Thick 0,491 

Plank 0,297 
Format 0,80521 

Tile -0,594 

Light -0,088 

Medium -0,120 Tone 0,58598 

Dark 0,318 

Matt oiled -1,068 

Wood texture -0,540 

Universal 0,619 
Surface 0,93622 

Pergatto 0,989 

Thin -0,279 

Factor 3  

Cluster 2 0,94980 

Thickness 0,74945 
Thick 0,279 
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Factor 4: Nice and solid 
  MCC  PCC  CS 

Wood like -0,678 
Decor 0,84441 

Other 0,678 

Plank 0,258 
Format 0,64880 

Tile -0,516 

Light 0,130 

Medium -0,317 Tone 0,58537 

Dark 0,356 

Thin -0,255 

All 0,87171 

Thickness 0,60387 
Thick 0,255 

Wood like -0,660 
Decor 0,72561 

Other 0,660 

Plank 0,351 
Format 0,62082 

Tile -0,702 

Light 0,176 

Medium -0,378 Tone 0,50556 

Dark 0,395 

Thin -0,287 

Cluster 1 0,73800 

Thickness 0,51007 
Thick 0,287 

Wood like -0,696 
Decor 0,92657 

Other 0,696 

Plank 0,152 
Format 0,60793 

Tile -0,303 

Light 0,086 

Medium -0,243 Tone 0,64765 

Dark 0,290 

Thin -0,222 

Factor  4 

Cluster 2 0,95700 

Thickness 0,70313 
Thick 0,222 
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  MCC  PCC  CS 

Plank 0,223 
Format 0,62096 

Tile -0,446 

Light 0,112 

Medium -0,301 Tone 0,57682 

Dark 0,353 

Matt oiled -0,614 

Wood texture -0,668 

Universal 0,697 
Surface 0,84733 

Pergatto 0,585 

Thin -0,245 

All 0,87400 

Thickness 0,59335 
Thick 0,245 

Plank 0,332 
Format 0,64550 

Tile -0,664 

Light 0,167 

Medium -0,401 Tone 0,54999 

Dark 0,446 

Matt oiled -0,483 

Wood texture -0,812 

Universal 0,702 
Surface 0,76005 

Pergatto 0,593 

Thin -0,323 

Cluster 1 0,77061 

Thickness 0,56662 
Thick 0,323 

Plank 0,088 
Format 0,52621 

Tile -0,175 

Light 0,054 

Medium -0,173 Tone 0,62861 

Dark 0,217 

Matt oiled -0,763 

Wood texture -0,477 

Universal 0,691 
Surface 0,95250 

Pergatto 0,549 

Thin -0,150 

Factor 4 

Cluster 2 0,97195 

Thickness 0,65441 
Thick 0,150 

 
 


