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Abstract 
 

Because of the competitive market and high product failure, product development and 

quality is moving towards a merging of functionality and usability with psychological 

needs. The interaction with the products creates a need, which can be a decisive aspect 

for the user when choosing a product. The Kansei approach, also known as Kansei 

Engineering, aims at converting the psychological needs that influence the subjective 

perception of the user, into actual design specification, with eight types developed so far. 

Furthermore, the method implies that, the competitiveness of the product can be enhanced 

by attaching users’ feelings and aesthetic impressions in term of product attributes, to the 

product features. 

This thesis describes how the methodology can be used by implementing Kansei 

Engineering Type I as a tool to evaluate and map the subjective perceptions of dining 

tables. The research shows that it was possible to map correlations between the users’ 

subjective perception and design features. E.g. a dining table that is perceived as solid, 

has the feature rail/frame and is heavy (>35kg). This can be used as input in user-centred 

product development. Even if no correlation was possible in some cases, valuable 

information was gathered that can be used for further analysis. As a continuation of the 

research, will be to focus on which surface textures is better perceived as natural feeling 

of wood.  

Keywords: subjective perception, psychological needs, user-centred product 

development, Kansei engineering   
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1 Introduction 
 

1.1 Background 

Each part of our everyday lives is stimulated more or less by the materials that we come 

in contact with, they are part of our culture, from living, eating, working to different 

activities. The materials are processed and combined to fulfil our needs. Materials can be 

seen from a science perspective, as the link between their structure and properties. It can 

be seen as well as from an engineering perspective, using the data from material science 

to design, process and produce products that satisfy the user needs and requirements 

(Callister & Rethwisch 2013). 

If the user’s needs are not reflected in the product quality, the product will not do well in 

the market and a successful product is the product that does not only function properly 

and has the finest materials but also gives satisfaction when it’s used as well as affordable 

price (Callister & Rethwisch 2013; Mital et al., 2014). The pursuit of a successful product 

starts by understanding the needs and requirements of the user but it’s not enough on a 

competitive market, thus to go a step further, extensive comprehension of the user’s 

psychological needs is required in achieving innovative products (Krippendorf, 1989; 

Norman, 2010; Verganti, 2013).   

Psychological needs can be described as (Oxford Dictionaries | English, 2017): 

 the cognitive – “The mental action or process of acquiring knowledge and 

understanding through thought, experience, and the senses”.  

 the conative (cognition) – “The mental faculty of purpose, desire, or will to 

perform an action; volition.”   

 the affective – “The mental action related to moods, feelings, and attitudes.” 

Product development and quality is moving towards a merging of functionality and 

usability with psychological needs (Childs et al., 2006; Norman, 2010). The product’s 

features can cause affective reactions by developing feelings and emotions (Oliver, 1993). 

This feelings and emotions are generated when the user interacts with the product and 

their perceptions are stimulated (Desmet and Hekkert, 2007). Thus, this connection with 

the product creates a need which can be a decisive aspect for the user when choosing a 
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product, from similar ones that function properly and are in the same price range 

(Norman, 2010). 

Wickelgren, (2005) describes that the manufacturing companies are interested in 

designing products that have the capability to appease the psychological needs as well as 

to generate them. Globalization, growth of emerging markets and advanced 

manufacturing technologies gave people the option to choose, from a high number of 

products that have similar functions, the one that they prefer. For a company to be easily 

identified, known and remembered by the customer, the company needs to be innovative 

and their products to attract customers (Schütte et al. 2008)      

Companies have their own way and methods of being innovative but is not always 

enough, according to ENGAGE, a European Union project on engineering emotional 

design, if we take the consumer goods industry and the new products that go into this 

market, 80% of the products fail (ENGAGE, 2005). Having high demand from the users 

to develop innovative products, makes the process very demanding, plus the new product 

failure percentage is around 65% for well established companies and 90% for newly 

established companies (Adams, 2010) and according to Nobel, (2011) and Linton, (2013) 

the failure percentage is 95% for new companies and 75% for well establish companies. 

From the above statements, understanding the psychological needs of the user is crucial 

for a product to be successful on the market. Despite the fact that there are methods that 

understands the subjective perception, they are not able to convert them to design 

parameters (Rosén et al., 2016). 

Kansei Engineering, a method developed by Mitsuo Nagamachi, for which the research 

started from the early 1970, aims at converting the psychological needs, that influence 

the subjective perception of the user, into actual design specifications such as size, shape, 

surface etc. (Nagamachi, 2001). Berelson & Steiner, (1964) describes perception as a 

process by which users form a significant image of the world by choosing, classifying 

and interpreting information. 
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1.2 Research Question and Purpose 

How can the subjective perception on dining tables be influence by the design features? 

The focus of this research is to map the correlation between the subjective perception and 

design features of physical products. This will be done based on the Kansei Engineering 

Type I method, in the furnishing business context, to understand which design feature 

influences the perception. The result can then be used for future development of products. 

1.3 Delimitations 

This thesis will explore products in the furnishing context with the focus on ‘dining 

tables’. The target group are users with three or more family members. 

The chosen approach Kansei Engineering as well as the methods which complements it, 

did not suffered any big changes or development, just small adjustments to fit the 

furnishing business context, which will be described in chapter 3.Methodology . No other 

methods were tested for comparison. 

The study will only include samples from IKEA range with no competitor comparison. 

The focus group for the evaluation test will consist of company employees only.  

For the correlation to be as accurate as possible, from the total of samples that were 

evaluated, only samples that have 4 seats and extendable 4-6 seats samples were chosen 

for the analysis.  

The scope of this thesis was to use Kansei Engineering as a method to map the 

correlations between the subjective perception of individuals with the design features of 

products and not to improve existing products. 

1.4 Outline of the paper 

Chapter 1 – ‘Introduction’ is describing the background, research question and purpose. 

Chapter 2 – ‘Theoretical framework’ describes the theory and the approach that will be 

followed 

Chapter 3 – ‘Methodology’ describes each step that was taken during the research 
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Chapter 4 – ‘Results’ presents what resulted from the analysis 

Chapter 5 – ‘Discussion’ this chapter assesses the result, credibility of the research as 

well as suggestions for further research 

Chapter 6 – ‘Conclusion’ presents the answer to the research question.   

 

2 Theoretical Framework 

2.1 Material experience 

The materials that are used to manufacture products, are generally used as a method to 

captivate people’s attention (Karena et al., 2015). By interacting with different products 

people get attracted by the materials and form subjective experiences which in return can 

push them towards or away from a product. The interaction stimulates the user’s senses, 

creating a positive or negative connection, which can last for a long period and they can 

occur differently across cultures, age, individual, circumstances of use, etc. (Karena et 

al., 2015) 

The affiliation of materials with experiences, has been pointed out over the years. It can 

be traced back to Dewey, (1980) which argues that the interaction or simply by working 

with materials, can enhance the creative thinking, in arts. In the same area, Focillon, 

(1934), states that the interaction with materials plays an influential part in the way of 

thinking and rethinking. 

From the above statements, we can notice that not only the users are affected by the 

interaction but likely the engineer and designer, that works with these materials. 

2.2 Products and Product development 

Kotler et al., (2015) refers to products, which can be tangible or intangible, as means that 

respond to a problem, need or want. Companies that are successful, work continually in 

an innovative mindset, producing products and presenting new products that satisfy the 

user’s needs and desires. Companies that are not developing new products are in danger 

because they cannot satisfy the constant change in user needs and wants, because the 

needs become more and more personal, plus the never-ending rise of new technologies, 

emerging economies and competition (Kotler et al., 2015). 
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What influences the user when it comes to products, is quality. Product quality can be 

defined not only as durability, usability, functionality but also as the perceived and 

aesthetic aspect, so product quality includes the objective and subjective elements 

(Garvin, 1987). Kotler et al., (2015) defines quality as the sum of all the functions and 

features that a product or service has in order to satisfy the objective and subjective needs 

of the user. If product quality is achieved on a high level with the user’s needs, a company 

can gain competitive advantage. This can give an extra value and backing higher turnover 

although, at the same time, higher satisfaction usually at lower prices for the user (Brown 

& Eisenhardt 1995; Morgan & Liker 2006; Stark et al. 2010; Kotler et al., 2015). 

2.2.1 User-centred methods in Product development 

2.2.1.1 Quality Function Deployment (QFD)  

Quality Function Deployment is a process for product development that converts the user 

basic needs and wants to technical requirements and the tool that enables this process is 

a matrix called House of Quality (Hauser & Clausing, 1988; Cohen, 1995; Gustafsson, 

2001). The House of Quality consists of different matrixes, that as the name implies 

resembles a house that has different rooms (figure 1).  
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Figure 1. The house of Quality (adopted from Jackson, 2009) 
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QFD focuses on two main objectives, the product and the process (Mizuno & Akao 1994). 

According to Gustafsson, (2001) in the western companies QFD is used as a decision tool 

in the product development process. 

2.2.1.2 Pugh decision matrix  

Developed by Stuart Pugh, his decision matric is a method that is used to evaluate and 

select a product, a concept, an idea, a process, etc. against each other and against a 

baseline reflecting on user’s objectives (Baxter, 2016; Silverstein, Samuel and DeCarlo, 

2013). Kubiak and Benbow, (2009) point out that the method is suitable when choosing 

the best one from a list when applying different criteria as seen in Table 1. 

Table 1. Pugh decision matrix (adopted from Baxter, 2016) 

Criteria Weighted Baseline Concept 1 Concept 2 Concept 3 

1  0    

2  0    

3  0    

∑ ‘+’  0    

∑ ‘-’  0    

∑ ‘+’& ‘-’  0    

∑ weighted  0    

 

2.2.1.3 Kano Analysis 

Kano is a method used for product development and focuses on the product properties 

and features effects on user satisfaction by ranking their importance (Kano et al., 1989). 

Hanington & Martin, (2012) points out that the reasoning of “a constant addition of new 

features” behind the Kano analysis is limited when it comes to improving user 

satisfaction. But if the analysis is used in interviews, focus groups and surveys it can build 

a structure for the product development team by knowing on what to prioritize their focus 

(Hanington & Martin, 2012). 
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2.2.1.4 Conjoint analysis  

The conjoint analysis is a method used to compare different products by weighting and 

identifying which is more valued by people. It’s mainly used as a statistical tool in market 

research and is based on the consumer’s capability to rank concepts with different features 

to decide which is the more long for product. E.g. different features combinations like 

size, colour, brand, price etc. as base for decisions (Green & Srinivasan, 1990; 

Gustafsson, 1996). 

2.3 Product semantics and design 

Product semantics is defined as an analysis method into the interaction and interpretation 

of products by the people as well as the designing of products that gives meaning to their 

users in the cognitive context of their use (Krippendorff, 2005).  

All manufactured products display a meaning as a result of their functions, form, colour, 

etc. through which they connect and communicate with the users. Basically, semantics is 

the transmitted meaning that products send to the users and the designer, ergonomist or 

product developer needs to be aware of how to use the features (form, colour, texture, 

etc.) in order to have the desired results (Demirbilek & Sener, 2003). 

The product semantics is described by Monö, (1997) in four functions, ‘to describe, to 

express, to exhort and to identify’. To describe is the semantic function that trough it’s 

appearance (form, colour, structure) shows the purpose and function of the product. To 

express is the function that the products, based on their appearance, communicate 

something about them, e.g. stability, flexibility, density, etc. and usually when people, as 

Brand 
Processor 
RAM 
Monitor 
Price 

HP 
4GHz 
1GB 

21-inch 
$899 

Dell 
3GHz 
3GB 

17-inch 
$799 

Sony 
2GHz 
2GB 

15-inch 
$699 

Which of these laptops would you choose? 

Figure 2. Conjoint analysis example  

(source: https://www.cleverism.com/conjoint-analysis-what-why-how) 
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stated by Monö, (1997), want to explain what a product expresses they use the same 

arguments that are used to describe a person. E.g. the form of a car express 

aggressiveness, friendliness, etc. To exhort is the semantic function that signals to whom 

the product is meant by generating response and making them react to it. As described by 

Monö, (1997) it is usually achieved by strengthening the expression of a product. E.g. 

forms and colours in accordance to a trend, sounds, symbol, blinking bulb, etc. To identify 

is the semantic function which represents the totality that includes the functions and 

features that are meant for a clear goal in the product’s identity. E.g. the company, the 

brand, the function, the appearance, etc. (Monö, 1997). 

2.3.1 Design-driven Innovation 

Design driven innovation was introduced by Verganti, (2003) as an enabler for companies 

to add more value when developing new products by giving them a purpose (product 

meaning) in both objective (function, usability, aesthetics) and subjective (emotion, 

perception, feeling) means, for the user. 

Design thinking revolves around user-centre design and includes user needs, technology 

progression/advancement, product expression and focuses mostly on the reason behind 

using the product (Verganti and Öberg, 2013).  

Research in different fields has been done regarding design-driven innovation, with the 

focus on creating value for users and companies (De Goey et al., 2016). 

De Goey et al., (2016) classifies design-driven innovation in five ‘facets’: 

1. Understanding new product meaning – product meanings are outlined as 

environment reliant, progressive and user subjective needs connected. The 

connection between product and meaning has been researched form other 

perspective also, as product semantics, product language and product semiotics.    

2. Required knowledge – all the features that impact the product meaning needs to 

be known by involving stakeholders resulting in a scattered tacit knowledge.   

3. Actors and collaborations – all stakeholders connected to the product 

4. Capabilities – the right competences of companies to satisfy the above aspects 

5. Process 
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2.3.2 User needs and motivation 

The important decisional factors of the user are needs and motivation. Maslow, (1943) 

categorized user needs and motivation in five levels, also known as Maslow's hierarchy 

of needs: 

 Biological and psychological needs 

 Safety needs 

 Belonging and love needs 

 Esteem needs 

 Self-actualization  

 
Figure 3. Maslow's hierarchy of needs (source: http://blog.readytomanage.com/wp-

content/uploads/2012/11/maslow-pyramid.png) 

E.g. If by the interaction with the product, the user expected level of stimulation is reached 

or exceeds the product perception will be positive (Rosén et al., 2016). 

Schütte, (2013) linked Jordan’s ‘four pleasures’ to Maslow's hierarchy of needs, at the 

different motivational levels, as important factors when designing products that fulfil user 

motivation. 

Jordan ‘four pleasures’ are the following (Jordan, 2012): 

 Physio-pleasure (connected to the user’s body and the senses)  

 Socio-pleasure (connected to the user’s relationships with others and status)  
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 Psycho-pleasure (connected to the user’s cognitive and emotional reactions)  

 Ideo- pleasure (connected to the user’s tastes and values) 

2.3.3 Approaches regarding user product perception  

2.3.3.1 The Rational Theory 

One of the approaches that can be used is the Rational Theory, also known as the 

Neoclassical Theory of Consumer Choice. This method implies one essential assumption, 

that binary relations can be observed for two bundles of products. Specifically, it assumes 

that one product can be either “at least as good as”,” no better than”,” less good than or 

equal to”, or “strictly better than a specific product”. Consequently, the Neoclassical 

Theory of Consumer Choice allows to compare two products and the binary relations are 

complete if the products “x” and “y” can be compared as x>y or y<x and by adding a 

third product as z, than if x≥y and y≥z results that x≤z. Schumann et al. (2011) argues 

that these assumptions are seen as essential to the definition of rationality. 

Rational Choice Theory have been widely used in the literature due to its relative general 

character (Bryk et al., 1993; Kiser and Hechter, 1998; Paternoster and Pogarsky, 2009). 

Nonetheless, this method has attracted numerous criticism even from the beginning 

(Lavoie, 1994; Smelser, 1998, Yair, 2008), mainly because the assumptions were 

weighed as given and adequately represented in market choices (Gowdy and Mayumi, 

2001). 

Therefore, the underlying principles of the Rational Choices, and other approaches which 

derived, are not in accordance with the purpose of this study and will not be further 

developed and used. 

2.3.3.2 Means-End Chain theory 

Another approach refers to the Means-End Chain Theory (MEC). It refers to the 

consumers’ perception of certain products and also refers to the consumers’ preferences. 

Subsequently, MEC theory is trying to explore why one product is favoured over another 

by consumers (Gutman, 1997). 

MEC theory is based on two assumptions. Firstly, consumers’ desired end-states 

influences their behaviour. The second assumption refers to the fact that consumers deals 
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with a big amount of information in regard to the product they wish to acquire or might 

help them reach their desired-end destinations.  

Means-End Chain Theory, as the previous approach, is not suitable for the purpose of this 

research as this approach focuses on user’s values that guide their behaviour towards 

choosing products and cannot connect them to the design features. Thus it will not be 

further used. 

2.3.3.3 Kansei approach 

Kansei approach, also known as Kansei Engineering, refers to consumers’ psychological 

feelings and impressions in regard to a product, which are influenced by emotions and 

the subjectivity of the consumers (Lee et al., 2002). Furthermore, the method implies that, 

the competitiveness of the product can be enhanced by attaching consumers’ feelings and 

aesthetic impressions in term of product attributes, to the product features (Zhai et al., 

2009). 

Therefore, product designers are concerned about finding relevant features which will 

help them develop products that are in line with consumers’ expectations (Chen and 

Chang, 2009). The focus, in this case is on the emotional responses of the respective 

product rather than on the subjective assessments of the individual preferences (Hsiao 

and Huang, 2002) 

Kansei Engineering is a method developed by Mitsuo Nagamachi in Japan. The research 

started in 1970s, and the key feature of this method is “Kansei”. Kansei is described by 

Nagamachi, (2010) as a Japanese word that has a wide translation such as “sense, 

sensitivity, sensitiveness, sensibility or feeling, image, affection, emotion, want, need”. 

Kansei basically refers to the subjective response that people get when they interact with 

a specific object, environment or situation (Nagamachi, 2001). 

The main idea behind the method is to link the subjective response, expressed in Kansei 

words, to design specifications (Nagamachi & Lokman, 2016). The psychological needs 

of the user are collected in the form of Kansei words, which are then analysed using 

engineering, psychological, economical, medical methods and the data is then related to 

design parameters (Nagamachi, 2010). Nagamachi, (2010) defines Kansei Engineering as 

“the technology of translating the consumer’s Kansei into the product design domain”. 
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The process follows the structure from figure 4 as (Nagamachi, 2010): 

 Understanding the user's Kansei in the defined product segment  

 Translate the information into a survey 

 Analysing the data related to Kansei to define the structure 

 Interpreting the data and merge it into the product segment.  

 Designing a new product. 

Nagamachi & Lokman, (2016) indicates that even if by following the structure will get 

the Kansei engineer to the last stage automatically, the outcome is not always a successful 

product. In order to come to an innovative product development, a collaboration between 

a Kansei engineer and product designer is required in order to get the most, out of the 

gathered data as shown below: 

 
Figure 5. Kansei product development (adapted from Nagamachi, 2010) 
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Figure 4. Directions to attain Kansei (adapted from Nagamachi, 2010) 
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There are eight types of Kansei Engineering methods that have been developed 

(Nagamachi, 2003; Ishihara et al., 2005): 

Type I, called Category Classification, which uses a tree structure by analysing and 

determining the product properties, psychological needs of the user and then manually 

connecting them (Schütte, 2002; Lokman, 2010; Nagamachi, 2010). E.g. the method was 

used in the development of Miata MX-5, a car manufactured by Mazda, which was the 

most successful sport car in the world (Nagamachi, 1999).  

Type II, Kansei Engineering Systems, is a computer software that uses an interface engine 

and databases, which translates the user’s subjective needs presented as words to design 

parameters, also called Forward Kansei Engineering (Schütte, 2002; Lokman, 2010). The 

system was put in use in different areas like flower arrangement (Ishihara et al., 2007a), 

house design support system (Nagamachi & Nishino, 1999), fashion image system 

(Nagamachi & Lokman, 2009) etc. 

Type III, Kansei Engineering Modelling, also a computer software that uses mathematical 

modelling (Schütte, 2002; Lokman, 2010). E.g. Word sound diagnostic system 

(Nagamachi, 1993).   

Type IV, Hybrid Kansei Engineering, has the same principal as Type II and is particularly 

made for designers, by connecting the designer’s ideas to the Kansei word database 

(Schütte, 2002; Lokman, 2010). E.g case study on high heel design (Chen et al., 2008). 

Type V, Virtual Kansei Engineering, the method uses Type II together with Virtual 

Reality where the user can analyse and select products virtually (Schütte, 2002; Lokman, 

2010). E.g. design of kitchen cabinet by Matsushita Electric Works (Enomoto et al., 

1993). 

Type VI, Collaborative Kansei Engineering, where the same database is put in practice 

by the user and designer as a collaboration (Schütte, 2002; Lokman, 2010). The output of 

the system is used to develop a product. E.g. Collaborative Design System (Ishihara et 

al., 2005). 

Type VII, Concurrent Kansei Engineering, the method is used by the employees across 

different departments or experts from different field, to implement the Kansei analysis 
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for developing a concept (Lokman, 2010). E.g. shampoo container design (Nagamachi, 

2000). 

Type VIII, Rough Sets Kansei Engineering, a method that can be used when there is 

doubtful and questionable data (Nagamachi et al., 2006; Lokman, 2010). E.g. case study 

beer can design (Okamoto, 2007). 

2.3.4 Choosing the approach 

Based on the focus to grasp the psychological needs and converting them in design 

features, the most suitable and the one that will be chosen further for this research is the 

‘Kansei approach’.  

Even though the other approaches also focus on the user perception by rational decision 

thinking, weighting criteria for prioritizing, personal values, etc. the ‘Kansei approach’ 

focuses on linking the user’s subjective perception to product design features.  

The Kansei approach has been applied in different industries, excluding the home 

furnishing context. This gap represents an opportunity that can be fulfilled by this 

research.  

The thesis is conducted together with a company from the home furnishing business 

segment and it will be presented as a replicable methodology that can be used in product 

development. 

2.3.5 Kansei Engineering 

The thinking behind all the types of Kansei Engineering described in the previous 

subchapter, can be understood by following the model proposed by Schütte, (2005). His 

Kansei Engineering model is structured in six steps as: choice of domain, span the 

semantic space, span the space of properties, synthesis, test of validity and model building 

(figure 6). 
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Figure 6. Kansei Engineering Schütte model (adapted from Schütte, 2002). 

 

 

2.3.5.1 Choice of Domain 

At this stage the limitation of the study is decided by choosing the user and products or 

services (existing, new ones, potential concepts, solutions). This will be the foundation 

on which samples are found, that will serve as the Kansei domain. As Schütte, (2005) 

stated, the Kansei domain can be referred as “the ideal concept behind a certain product”. 

Setting up interviews with the client where the affective engineer focuses on 

comprehending the company’s product development strategy (Nagamachi, 2010). 

Research interview is a method that enables direct information and data gathering from 

participants and it can be used in both quantitative and qualitative research (Bryman & 

Bell, 2015). Research interviews can be divided in two: 

 Structured interviews – follow a standardize structure of questions in order for the 

difference between interviews to be minimal, making the analysis uniform. Used 

in quantitative research (Bryman & Bell, 2015; Hanington & Martin, 2012).   

 Unstructured interviews –  less formal and standardize where the focus is on the 

interviewee perspective even though it follows a predefined subject. Used in 

qualitative research (Bryman & Bell, 2015; Hanington & Martin, 2012). 
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2.3.5.2 Spanning the Semantic Space  

At this stage the Kansei domain is defined by words which can be reduced in case the 

number is big, and are rated against the samples and evaluated (Schütte, 2002).  

After the first step where the strategy and requirements have been pointed out, words that 

are connected to the product’s area are collected. This words are generally gathered from 

related magazines, business papers or data from the company that is received from the 

users, such as opinions, emotions etc. (Nagamachi, 2010). The words can be verbs, nouns, 

adjectives or even sentences. In this step, it’s recommended by the author to collect as 

many as possible and them reduce them to important and relevant words in a smaller 

number (Nagamachi, 2010). The words will be used as the input for the ranking. 

The Semantic Differential method is used for the ranking and the results can be 

interpreted as a Semantic Space (Osgood et al. 1957). The Semantic Differential scale is 

a method that helps to measure and make clear the structure of the psychological language 

on bipolar scale (Osgood et al.1957). An example used by Osgood and his colleagues can 

be hot-cold. In Kansei Engineering, Nagamachi (2010) suggests to use the 5-point scale 

to make it simple for use. Because the method is intended to be used to accomplish a good 

design, the scale is set to positive and negative, e.g. beautiful-not beautiful (Nagamachi, 

2010). Even though Dawes, (2008) pointed out that there is a small variation between the 

scale formats 5-point, 7-point, 9-point, etc., Schütte et al., (2010) suggests that even if 

most of the researchers are using a 5-point scale, the 7-point scale is more suitable. The 

5-point scale is perceived as too narrow and the participants find it difficult to rate when 

there are only three other points beside the extremes (Schütte, 2005). 

2.3.5.3 Span the Space of Properties 

This step is done side by side with the Semantic Space step. The product properties are 

collected, selected and evaluated (Schütte, 2002). Samples that are comparable to the 

aimed product are collected from the market. The number suggested by the author is 

around 20 products (Nagamachi, 2010). Based on the collected samples Item/Category 

list is created. Item is referred as the design item of the aimed product, e.g. colour, shape, 

size etc., and the category is the detail of the item, if we take colour as an item then the 

category can be blue, red, yellow etc. Having a polished list will lead to a successful 

product, so extra attention is needed when creating the list (Nagamachi, 2010). 
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2.3.5.4 Synthesis 

The evaluation is managed together with participants from the selected target group. The 

participants will be guided through the evaluation test where they will use the Semantical 

Differential scale to rank the collected products based on the Kansei words (Nagamachi, 

2010). Survey is a method used when gathering data regarding user’s subjective needs 

(feelings, emotions, thoughts, perceptions, etc.). The surveys are mainly used as 

questionnaires that the participants fill them in (Hanington & Martin, 2012) and focus 

groups are often used by researchers as a method for measuring and evaluate the objective 

and subjective needs of a selected group of participants regarding a product, service, 

process etc. This method is frequently used in qualitative research (Hanington & Martin, 

2012). 

2.3.5.5 Test of Validity and Model building 

At this step the model which can be mathematical or nonmathematical, decided by the 

methods used in the previous stages, is validated so that it can be used as a forecast model 

for the next expected products (Schütte, 2002). 

There are multiple methods that can be used to evaluate the data from the evaluation test, 

Schütte, (2005) suggests using statistical analysis methods for quantifying the affinity of 

the different kanseis by knowing the mean and standard deviation. The arithmetic mean, 

also known as the average, takes into consideration the location of data, above or below 

the centre, as well as the relative distance of the data from the centre. Basically, a point 

in balance where the sum of all the distances, above and below, are equal (Rea & Parker, 

2014):  

�̅� =
∑𝑥

𝑛
 

Standard deviation is characterized as a type of a mean distance from each value of the 

variable to the arithmetic mean. The more spread the data is the greater the standard 

deviation (Rea & Parker, 2014): 

𝑠 = √
∑(𝑥 − �̅�)2

𝑛
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Radar charts, also known as Spider charts (figure 7), are a suitable way to display and 

compare different values making it easier to comprehend than just numbers (Michanek & 

Breiler, 2007). 

 
Figure 7. Spider chart 

2.3.5.6 Kansei Engineering data transfer to QFD  

Schütte, (2005) also pointed out five possible ways in which data that is gathered with the 

Kansei Engineering method, can be used as input to Quality Function Deployment. The 

data is linked with the House of Quality matrixes as follows:  

 ‘Customer needs’ and ‘Setting the importance of customer need’ to ‘Customer 

needs and benefits’ matrix 

 ‘Setting of target values’ to ‘Technical response’ matrix 

 ‘Benchmarking’ to ‘Planning’ matrix 

 ‘Specific relationships’ to ‘Relationship’ matrix 

 
Figure 8. Kansei Engineering data entry points to QFD (adapted from Schütte, 2002) 
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2.3.5.7 Kansei Engineering in practice 

Kansei Engineering has been applied in different industries, predominantly in the Asian 

market (Nagamachi, 2002): 

 Automotive and Construction equipment industry: Hyundai, Mitsubishi, Honda, 

Mazda, Ford, Toyota, Komatsu. 

 Home appliances: Samsung, Sharp, Matsushita, LG, Sanyo. 

 Office equipment: Cannon, Fuji Xerox, Fuji Film. 

 Construction: Matsushita Electric Works, Kansai Electric Power Plant, YKK 

Design, Tateyama Aluminum. 

 Others: Pilot, Wacoal, Ogawa Fragrances, Noevia, KDS, Milbon, Goldwin, 

Shiseido. 

 

Kansei Engineering applied in Sweden (Iei.liu.se, 2017): 

 New form for Chocolate Snacks at Cloetta;  

 Car Interior at Volvo CC; Stick Mixer at Electrolux;  

 New model of a warehouse reach truck at BT Toyota Material Handling;  

 Platform for a new series of low-lifter trucks at BT Toyota Material Handling; 

 Office chair at Kinnarps AB 

 

3 Methodology 

The main research approach that this study is based on is the Kansei Engineering type I 

“Category Classification” which is described in subchapter 2.3.3.3 Kansei approach. The 

method is complemented by other methods. 

The data necessary for this research will be collected from and together with IKEA of 

Sweden and other participants through survey, interviews and focus groups. The research 

follows a deductive theory and has a mixed approach. The mixed approach is defined by 

Bryman & Bell, (2015) as a research approach that combines both qualitative and 

quantitative research in one project. Deductive theory is the most considered way when 

taking in perspective the affiliation of theory with research. By using what is known in 

connection with a topic and the theories revolving around that topic, a hypothesis can be 

drawn by conducting an experimental review (Bryman & Bell, 2015). Qualitative 

research focuses on words and theory development for data collection and analysis 

(Bryman & Bell, 2015). Quantitative research focuses on quantification and theory 

evaluation for data collection and analysis (Bryman & Bell, 2015). 
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3.1 Preliminary study 

For the preliminary study, interviews are conducted with the company representatives to 

decide and delimit the scope as well as to discuss the necessary resources for the research 

(participants, samples and facility). Another purpose of the interviews is to understand 

the current system of product requirements. The scope was set by defining and selecting 

the product and the target group: 

 Chosen product - ‘dining tables’  

 Target group - individuals with three or more family members. 

3.2 Selecting the words that describe the product 

The input from the preliminary study was used as reference when collecting the words 

that describes the product and its environment. As it was suggested by Nagamachi, (2010) 

and Schütte, (2002) words will be collected from different sources, but mainly focusing 

on customers’ feedback from different online stores and research publications. This led 

to a total of 190 words (verbs, adjectives) used to describe the dining tables (the complete 

list can be found in 8.Appendix I – gathered data). 

Together with the company representative, the words were clustered and narrowed down 

to 11 (figure 9), which will further be referred to as ‘Kansei words’. 

 
Figure 9. Kansei words 

The words were clustered in a hierarchical structure, where one word is describing 

several. e.g. ‘Innovation’ can include – futuristic, revolutionary, vision, original, 

advanced, high-tech, inspirational 
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3.3 Creating the survey  

Based on the 11 Kansei words a survey was created featuring a Semantic Differential 

scale. As Schütte et al., (2010) suggested, the 7-point scale was used as seen in figure 8. 

Attached to the survey was a questionnaire with three questions that asked the gender, 

number of family numbers and to list the most important feature/s that influences their 

decision in buying a ‘dining table’ (figure 11). 

 
Figure 10.Surevey preview (complete survey in 8.Appendix I – gathered data) 

3.4 Selecting and analysing the samples 

Ikea of Sweden (the collaborative company) supported the research with the product 

samples. From the provided samples, only the ones that fulfilled the requirements for the 

target group were selected and then their features were analysed in order to create the 

Item/Category list (table 2). For creating the Item/Category list it is important to gather 

all the information connected to the samples, e.g. size, material, weight etc., in order to 

be able to classify each sample.  

The information was gathered from the online store of the company. Information 

regarding the samples that were not available online was provided by the representative. 

A total of 19 products were selected as samples. In case the listed features corresponded 

with a sample it was marked with an ‘x’, as it can be seen in table 2. 
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Table 2. Item/Category list 

 

The classification of sample weight, table-top size and table-top thickness was done based 

on available measurements as follows:  

Table 3. Classification 

 

3.5 Setting up the evaluation 

For the evaluation test the participants were invited via email, by the company 

representative, and an event was created where the participants could choose when and 

where to attend. It was decided that the experiment will be conducted over two working 

days based on the availability of the facility. The setup consisted of a total of 16 sessions. 

Each session was 45 minutes with possibility for maximum five participants to attend.  

3.6 The evaluation test 

During the two scheduled days, 15 participants attended the study, in groups of one, two 

and maximum three participants. Because the number was expected to be around 20+ 

participants, another full working day with the same setup was scheduled in two weeks’ 
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time, where another six participants attended. A total number of 21 participants took part 

in the study. 

During the evaluation, the participants were guided during each session regarding the 

filling of the survey and asked to rate how they perceive the product samples based on 

the Kansei words as well as to list the important features (figure 11). The evaluation test 

was conducted without any interference from the researcher. The researcher only 

observed and gave information in case there were more questions or misunderstandings. 

 

Figure 11. Questioner 

3.7 Data analysis method 

The data resulted from the evaluation test was transferred to a statistical analysis software 

called SPSS (figure 12). The software was used to calculate the mean as well as the 

standard deviation to detect the distribution of each Kansei word (figure 13 and figure 

14). The full report can be found in 9.Appendix II – statistical data. 

 

Figure 12. SPSS preview 
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Figure 13. Mean and Standard deviation report preview 

 

Figure 14. Standard deviation chart 

The data resulted from the statistical analysis software was further transferred to Excel 

(figure 15). 

 

Figure 15. Kansei words mean per Sample 
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The important features that were gathered, from each participant, were listed according 

to the number of occurrences in a Pareto analysis (figure 16).  The Pareto analysis is used 

to decide on which features should the research focus further and that is the 80% resulted 

from the analysis which can be seen in the Pareto Chart (figure 17). 

 

Figure 16. Pareto analysis 

 

Figure 17. Pareto Chart 

The important features resulted from the Pareto analysis will be further referred as Kansei 

factors. The Kansei factor ‘Natural feeling of wood’ will not be included in the analysis 

and will be proposed for further research because of the limitation in surface texture per 

sample. The Kansei factors are then linked to the Kansei words based on which of them 

describes the environment of the factor more accurate, as seen in figure 18. 
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Figure 18. Kansei factors linked to Kansei words 

3.8 Interpretation 

For the interpretation, the mean of each Kansei word (figure 18) that were selected for 

the factors, is then used as input to create a Spider chart. In the Spider chart, we can 

observe which sample has a high or low affinity for the Kansei words (figure 19). The 

range was set based on the 7-point rating scale as: 

 For low affinity, the mean ranging from 1 to 3, colour red (Figure 20) 

 For average affinity, the mean ranging from 3 to 5, colour white (Figure 20) 

 For high affinity, the mean ranging from 5 to 7, colour blue (Figure 20) 

 
Figure 19. Spider Diagram 

 
Figure 20. Colour per affinity range 

Because all samples have ranked closed in the average affinity range for the Kansei word 

‘Ergonomically friendly’, it will be accounted as not influential in the interpretation.  
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The Kansei word ‘Good quality’ will be used as comparison for the overall quality of the 

samples (table 4). 

Table 4. Overall quality 

 

For the correlation between the Kansei words and design parameters, the Spider Chart is 

cross-compared with the Item/Category list. Because there are 19 samples and the Spider 

Chart can look heavy on information so the samples were divided as follows: 

 round samples 

 rectangular samples 

 extendable samples - for a better correlation between the Kansei factor and design 

features only the samples that have the feature were selected, including round and 

rectangular samples. 

The Data Analysis Overview (table 5) shows which samples were selected and in which 

affinity range they ranked per Kansei factor for the analysis. 

Table 5. Data Analysis Overview 

Sample Kw Affinity Kf - Sturdy Kf - Nice design Kf - Spacious Kf - Extendable 

Round 

High S3 - -  

Average S9; S1 S1; S3; S9 S3; S9; S1 

Low - - - 

Rectangular 

High S8; S17; S4; S6; 

S7; S18; S14; S11 

S8; S6; S18 S4; S8; S10; S18; S17  

Average S5; S13; S19; S16; 

S2; S12; S10 

S14; S7; S12; S17; 

S2; S11; S16; S10  

S2; S16; S14; S7; S11; 

S12; S6; S19; S5; S13 

Low - S13; S4; S19; S5 - 

Extendable 

(Round + 

Rectangular) 

High  S3; S4; S9 

Average S11; S7; S19; S2  

Low - 

Kw- Kansei word 

Kf – Kansei factor 

S# - sample number 

 

3.9 Ethics 

It is common in research, where there is interaction between the researcher and research 

participants, to consign the issues of ethics (Bryan & Bell, 2015). Before the interviews 

a consent form (figure 38) was handed to be filled, in which it was explained how the 

interview will be held as well as how the data will be processed. For the evaluation test 

the participants were also made to understand, that they don’t have to give their names 
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and that the answers of the survey will be anonymous. All the information gathered during 

the research was disposed of in a safe way at the end.   

 

4 Results 

The analysis for the round and rectangular samples will focus on the Kansei factors 

‘Sturdy’; ‘Nice design’; ‘Spacious’ and for the extendable samples the focus will be on 

the Kansei factor ‘Extendable’. The main result can be observed in the table below, with 

focus on the Kansei factors, and design features. 

Table 6. Results overview 

Kansei Factors Sturdy Nice Design Spacious  Extendable 

Round samples 
with  

high affinity 

S3-S9 S1-S3 S3-S9   

Design Features Rail/Frame -Yes 

Weight - Heavy 

Number of legs 

-One 

Table-top size    

-Medium 

-Large 

 

      

Rectangular 

samples with 

high affinity  

S8-S17-S4 S8-S6-S18 S4-S8-S10   

Design features Rail/Frame -Yes 

Weight - Heavy 

Scattered 

picture of 

features 

Table-top size  

- Large 

 

      

Extendable 

samples with 

high affinity 

  S3-S4-S9 

Design features  Extendable system:  

-split table-top 

system 
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4.1 Round Samples 
 

 

Figure 21. Spider Chart - Round Samples 

The input used to create the spider chart (figure 21) can be seen in table 7 and table 8. 

The samples are in the high (colour blue) and average affinity range (colour white). 

Table 7. High/Low affinity ’Solid, Exciting, Expressive, Spacious’ (Round samples - S1, S3, S9) 

 

Table 8. Overall quality (Round samples – S1, S3, S9) 
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Table 9. Item/Category (S1, S3, S9) 

 

For the round samples when the cross-comparison between the Spider chart (figure 21), 

High/Low affinity (table 7) and Item/Category list (table 9) was done, the following 

resulted: 

*Because there are only three samples, all of them will be analysed together. 

4.1.1 Sturdy 

For the Kansei factor ‘Sturdy’ which was linked with the Kansei word ‘Solid’, the sample 

that ranked the highest, and it’s in the High affinity range, is sample S3. Sample S9 and 

S1 ranked lower and are in the average affinity range.  

Comparing the samples in the Item/Category list (table 9) it can be seen, that there are 

features, that the two samples that rank high have in common and the sample that ranked 

the lowest doesn’t.  Both high ranked samples have the feature rail/frame, wood as the 

main material and are in the range of heavy when it comes to weight. 

Even though the mean indicates that sample S3 is ranked as high affinity and S1 is ranked 

lower, by checking the standard deviation chart in figure 22 it is visible that the samples 

don’t have that much of a statistical difference.   
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Figure 22. Standard deviation ('Solid'- S3, S9, S1) 

 

4.1.2 Nice design 

For the Kansei factor ‘Nice design’ which is linked with the Kansei words ‘Exciting & 

Expressive’, the samples that ranked the highest are S3 and S1 and the lowest is S9. All 

samples are in the average affinity range. 

Comparing the samples in the Item/Category list (table 9) it can be seen, that there are 

features, that the two samples that rank high have in common and the sample that ranked 

the lowest doesn’t.  Both high ranked samples have one when it comes to the number of 

legs and round when it comes to the form of the legs. 

Even though there were features that the higher ranked samples have in common and the 

lower does not, the fact, that all three samples ranked as average affinity, can be seen in 

the standard deviation charts (figure 23, figure 24). It shows that there is not a statistical 

difference when it comes to the subjective perception of the samples based on the Kansei 

words ‘Exciting & Expressive’. 
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Figure 23.Standard deviation ('Exciting'- S1, S3, S9) 

 

Figure 24. Standard deviation ('Expressive'- S3, S1, S9) 

 

4.1.3 Spacious 

For the Kansei factor ‘Spacious’ which is linked with the Kansei word ‘Spacious’, the 

ranking high to low of the samples is as follows S3, S9 and S1. All samples are in the 

average affinity range. 

Comparing the samples in the Item/Category list (table 9) it can be seen, that there are no 

similarities between the higher-ranking samples and the lower one. The samples that 
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ranked the highest, S3, has the table-top size in the medium range, the one ranked average 

is in large and the one ranked the lowest is in the small range. 

The same scattered picture of the features can be notice in the standard deviation chart 

(figure 25), that there is not a statistical difference when comparing the subjective 

perception of the samples, based on the Kansei word ‘Spacious’. 

 

Figure 25. Standard deviation ('Spacious'- S3, S9, S1) 

  

4.1.4 Summary 

 
Table 10. Round Samples summary 

Round Samples Summary 

 

Kansei Factor High affinity Design feature 

Sturdy S3-S9 Rail/Frame - Yes 

Weight - Heavy 

Nice design S1-S3 Number of legs - one 

Spacious S3-S9 Table-top size  

-Medium 

-Large 

Overall quality S3 -rank 4.81 

 



 

 

 

40 

The overall quality of the samples, even though S3 ranked higher (table 8), is still ranked 

in the average affinity range. That can also be noticed in the standard deviation chart 

(figure 26), which means that there is not a statistical difference in the subjective 

perception of the Kansei word ‘Good Quality’ between the samples. 

 

 

Figure 26. Standard deviation ('Good Quality'- S3, S9, S1) 

 

4.2 Rectangular Samples 

For the Spider chart, the rectangular samples were further divided and selected based on 

the affinity rank. Because the samples ranked differently and the correlation with the 

design feature would have been difficult otherwise, only the first three high affinity 

samples were selected as well as the three from the lowest affinity ones. In case there 

were no high or low affinity samples the ones that ranked average will be taken into 

consideration. The following resulted:  
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4.2.1 Sturdy 

 

Figure 27. Kansei factor 'Sturdy' 

The input used to create the spider chart (figure 27) can be seen in table 11. The samples 

are in the high (colour blue) and average affinity range (colour white). 

Table 11. High/Low affinity 'Solid' 
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Table 12. Item/Category (S8, S17, S4, S12, S10) 

 

For the Kansei factor ‘Sturdy’ which was linked with the Kansei word ‘Solid’, when the 

cross-comparison between the Spider chart (figure 27), High/Low affinity (table 11) and 

Item/Category list (table 12) was done, the following resulted: 

The samples that ranked the highest, and are in the top three high affinity range, are 

sample S8, S17 and S4. Because none of the other samples ranked in the low affinity 

range, the samples that ranked last in average affinity range, will be selected for cross-

comparison. Although the samples S12 and S10 are in the average affinity range they 

were selected for cross-comparison because there is a big difference in their ranking based 

on the mean when compared to the other in the same range. 

Comparing the samples in the Item/Category list (table 12) it can be seen, that there are 

features, that the samples that rank high have in common and the samples that ranked the 
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lowest do not. Both high ranked samples have rail/frame and are in the range of heavy 

when it comes to the weight. 

The resulted comparison between the samples, can also be seen in the standard deviation 

chart (figure 28) that there is a statistical difference between the samples when it comes 

to the subjective perception of the Kansei word ‘Solid’ between the high ranked samples 

and the lower ranked samples.  

 
Figure 28. Standard deviation ('Solid'- S8, S17, S4, S12, S10) 

4.2.2 Nice design 

 
Figure 29. Kansei factor 'Nice design' 
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The input used to create the spider chart (figure 29) can be seen in table 13. The samples 

are in the high (colour blue), average (colour white) and low affinity range (colour red). 

Table 13. High/Low affinity ’Exciting & Expressive’ 

 

Table 14. Item/Category (S8, S6, S4, S13, S5, S19) 
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For the Kansei factor ‘Nice Design’ which was linked with the Kansei words ‘Exciting & 

Expressive’, when the cross-comparison between the Spider chart (figure 29), High/Low 

affinity (table 13) and Item/Category list (table 14) was done, the following resulted: 

The samples that ranked the highest, and are in the top three in the high affinity range, 

are sample S8, S6 and S18. The samples that ranked the lowest and are in the low affinity 

range, are samples S13, S5 and S15. 

Sample S18 was selected as oval because the corners of the table-top were rounded with 

a big radius making it look like oval, but still fitting in the rectangular category.  

Comparing the samples in the Item/Category list (table 14) it can be seen that there was 

nothing common or uncommon between the feature of the samples or both the high and 

low ranked samples have the same feature.  

Even though no similarities between samples were found, the standard deviation charts 

(figure 30, figure 31) shows that there is a statistical difference, when it comes to the 

subjective perception of the Kansei words ‘Exciting & Expressive’ between the samples. 

 

Figure 30.Standard deviation ('Exciting'- S8, S18, S6, S13, S4, S19, S5) 
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Figure 31. Standard deviation ('Expressive'- S8, S6, S18, S4, S13, S5, S19) 

4.2.3 Spacious 

 

Figure 32. Kansei factor 'Spacious' 

The input used to create the spider chart (figure 32) can be seen in table 15. The samples 

are in the high (colour blue) and average affinity range (colour white). 
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Table 15. High/Low affinity ’Spacious’ 

 
 

Table 16.Item/Category (S4, S8, S10, S19, S5, S13) 

 

For the Kansei factor ‘Spacious’ which is linked with the Kansei word ‘Spacious’, when 

the cross-comparison between the Spider chart (figure 32), High/Low affinity (table 15) 

and Item/Category list (table 16) was done, the following resulted: 

The samples that ranked the highest, and are in the top three in the high affinity range, 

are sample S4, S8 and S10. Because none of the other samples ranked in the low affinity 
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range, the samples that ranked last in average affinity range, will be selected for cross-

comparison. The samples selected are S19, S5 and S13. 

Comparing the samples in the Item/Category list (table 16) it can be seen, that there are 

features, that the samples that rank high have in common and the samples that ranked the 

lowest don’t.  All high ranked samples have the table-top size - large. 

In the standard deviation chart below, we can observe that there is not a statistical 

difference between the higher and lower ranked samples, even though there are features 

that are common only for the high ranked ones.      

 

Figure 33. Standard deviation ('Spacious'- S4, S19, S10, S8, S5, S13) 

4.2.4 Summary 

Table 17. Summary Rectangular samples 

Rectangular Samples Summary 

 

Kansei Factor High affinity Design feature 

Sturdy S8-S17-S4 Rail/Frame - Yes 

Weight - Heavy 

Nice design S8-S6-S18 Scattered picture of the features 

Spacious S4-S8-S10 Table-top size - Large 

Overall quality S8 Ranked 5.90 
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Table 18. Overall quality (Rectangular samples) 

 

Even if the means of the samples based on the Kansei word ‘Good quality’ for the overall 

quality are different from each other (table18), the standard deviation chart (figure 34) 

shows that there is a statistical difference only between the highest ranked sample (colour 

blue), S8, and the lowest ranked one (colour white), S16. The other samples do not show 

a statistical difference between each other.  

 

Figure 34. Standard deviation (‘Good Quality’- S8, S6, S17, S14, S7, S4, S13, S18, S11, S5, S19, S2, S12, S10, S16) 
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4.3 Extendable Samples 

 

Figure 35. Kansei factor 'Extendable’ 

The input used to create the spider chart (figure 35) can be seen in table 19. The samples 

are in the high (colour blue) and average affinity range (colour red). 

Table 19. High/Low affinity 'Flexible' 
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Table 20. Item/Category (S3, S4, S9, S11, S7, S19, S2) 

 

For the Kansei factor ‘Extendable’ which was linked with the Kansei word ‘Flexibility’, 

when the cross-comparison between the Spider chart (figure 35), High/Low affinity (table 

19) and Item/Category list (table 20) was done, the following resulted: 

The samples that ranked the highest, and are in the top three high affinity range, are 

sample S3, S4 and S9. Because none of the other samples ranked in the low affinity range, 

the samples that ranked last in average affinity range, will be selected for cross-

comparison. The low affinity samples that were selected for the comparison are S7, S19 

and S2. 
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Comparing the samples in the Item/Category list (table 20) it can be seen, that there are 

features, that the samples that rank high have in common and the samples that ranked the 

lowest do not. Both high ranked samples have a split table-top system and the ones that 

ranked average are the ones that have a pull-out frame/legs system. 

Even though there are samples that are ranked as high affinity when it comes to the 

subjective perception based on the Kansei word ‘Flexible’, the standard deviation chart 

(figure 36) shows that there is not a statistical difference between the high and lower 

ranked samples. 

 

Figure 36. Standard deviation ('Flexible'- S3, S4, S9, S11, S7, S19, S2) 

 

4.3.1 Summary 

 

Table 21. Summary Extendable samples 

Extendable Samples Summary 

 

Kansei Factor High affinity Design feature 

Extendable S8-S17-S4 Rail/Frame - Yes 

Weight - Heavy 

Overall quality S7-S4-S19-S3-S11-S19-S2-S9 Ranked 4.90-4.05 
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Table 22. Overall quality (Extendable samples) 

 

The overall quality (table 22), when it comes to the subjective perception of the Kansei 

word ‘Good Quality’, is ranked in the average affinity range (colour white) for all 

samples. That can also be noticed in the standard deviation chart (figure 37), where 

there is no statistical difference in the subjective perception of the Kansei word ‘Good 

Quality’ between the samples. 

 

Figure 37. Standard deviation ('Good Quality'- S7, S4, S3, S11, S19, S2, S9) 

 

5 Discussion 

The aim of the research was to map the correlations between the subjective perception 

and design features of physical products by having specific design features that influences 

the user to perceive a product as being more or less e.g. ‘Flexible’, depending on which 

factor is chosen. However, the generalizability of the results can be affected by the 

participants’ answers since they are from the company, therefore representing a bias in 

the assessment. Even so, with the main focus being the mapping of correlation between 

the subjective perception and design features of physical products, in this case furniture 

and more specific dining tables, the participants clearly made connections between them, 
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e.g. the perception of ‘Solid’ is influenced by having the design features rail/frame – yes 

and weight – heavy. 

5.1 Round Samples 

Based on the rankings, the round samples ranked in the average affinity range. The result 

can also be confirmed in the standard deviation analysis that shows that there were no 

significant statistical differences. The result may seem close to each other and one reason 

could be because there were only three samples that were compared and none ranked in 

the low affinity range. 

In the case of the Kansei factor ‘Sturdy’ the result shows that the design features 

rail/frame and the weight - heavy are common to the samples that are ranked higher 

(figure 21 and table 9). This result does seem reasonable but does not necessarily point 

out that the subjective perception based on the Kansei word ‘Solid’ is influenced by this 

features. Thus, it can be interpreted that these two features are connected more to the 

technical part of the structure, and one way that this result could be used is for future 

structure/stability solutions or improving the existing ones.    

The result for the Kansei factor ‘Nice design’, shows that the samples that ranked higher, 

have the design features ‘number of legs – one’ and ‘form of the legs – round’ in common 

(table 9). This can be argued that, when the users are looking for a round table, there are 

more chances that the tables with ‘number of legs – one’ and ‘form of the legs – round’ 

will be perceived as more ‘Exciting’ and ‘Expressive’. Because of the small number of 

samples presented in the analysis, the result can be misinterpreted because two out of the 

three have the features, and in this case making it reasonable. To further validate the 

result, more samples from this range are necessary in mapping the correlation, and check 

if the same features are present for the other samples that will rank high, with focus on 

this specific common features and the Kansei words ‘Exciting’ and ‘Expressive’.  

The cross-comparison for Kansei factor ‘Spacious´ resulted in a scattered picture (figure 

21 and table 9). Due to the lack of similarities of features between samples, as presented 

in subchapter 4.1.3.Spacious, no valid interpretation can be made based on the result. 

Therefore, the gap in the correlation means that the subjective perception of ‘Spacious’ 

could not be found in the assessed samples. 
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5.2 Rectangular samples 

The rectangular samples ranked in all three ranges, High/Average/Low affinity. The 

result show us cases where correlations were found, cases where correlations were not 

found because of a scattered picture of features and cases where there were common 

features, but the statistical analysis shows that the samples are at the boundaries between 

having or not a statistical difference.  

The correlations between the subjective perception and design features were found in the 

cross-comparison for the Kansei factor ‘Sturdy’ where the participants perceived as 

‘Solid’ the samples that have in common the design features rail/frame – yes and weight 

– heavy (figure 27 and table 12). Even though the result points to this correlation, the 

same as in the round sample cross-comparison, the result seems reasonable from a 

technical point of view when the focus is on the sturdiness of the product but it still does 

not point out that the perception is influenced by those features. The result can be 

interpreted the same as in the round samples case, that these two features are connected 

more to the technical part of the structure, and one way that this result could be used is 

for future structure/stability solutions or improving the existing ones. 

The cross-comparison for the Kansei factor ‘Nice design’ (figure 29 and table 14), 

resulted in a scattered picture of features, not enabling for a correlation with the subjective 

perception. Nonetheless, the standard deviation analysis showed a statistical difference 

between the samples. Thus, it can be argued that the participants perceived the higher 

ranked samples as more ‘Exciting’ and ‘Expressive’ leading to a need of further 

breakdown in more details of each feature, in order to find the similarities and ultimately 

having the correlation between the subjective perception and the design features. 

In the case of the cross-comparison for the Kansei factor ‘Spacious’ (table 16 and figure 

32), it’s shown that the high ranked samples are perceived by the participants as more 

‘Spacious’ by having the table-top size large. Therefore, it can be interpreted that the 

tables that have the table-top size large have higher probability of being perceived as 

‘Spacious’ than the other tables.  
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5.3 Extendable samples 

In the Extendable samples cross-comparison for the Kansei factor ‘Extendable’ (figure 

35 and table 20), two types of systems were analysed, split table-top system and pull-out 

frame/legs system, in order to point out which is perceived as more ‘Flexible’. The result 

showed that the samples perceived by the participants as more ‘Flexible’ have a split 

table-top system. Therefore, the result can be interpreted and connected to product 

semantics, which is described as the meaning behind products. Considering that both 

features, split table-top system and pull-out frame/legs system, have the same function, 

the participants perceived only one as more ‘Flexible’. It can be assumed that the feature 

split table-top system gave the subjective perception as more ‘Flexible’, being in line with 

what Demirbilek & Sener, (2003) referred to as the transmitted meaning that the products 

send to the users.      

5.4 Further research 

In the implementation of the Kansei approach, one of the Kansei factors resulted from the 

analysis of the evaluation test data, ‘Natural feeling of wood’ represented a limitation in 

resources and time. Thus, as further research focusing on which surface texture is 

perceived as ‘Natural feeling of wood’ and to what degree of affinity, is proposed. 

During the first session of the evaluation test and later on in the other groups, it was 

pointed that the first perception of the samples without interacting with them changed 

after the interaction began. The majority of the participants mention that for some of the 

samples if they were supposed to buy them online, they would have made a different 

choice in which one to choose. E.g. The sample S12 at first glance looked like a sturdy 

and solid product but when the interaction began the perception changed. The opposite 

happened with sample S18 where the first glance gave the perception of a not sturdy 

product but when interacting with the product the perception changed 180 degree. Based 

on the comments that the participants made, as a further research, will be focusing on 

how products are perceived when the selling happens online or in the store. 

For future research regarding the samples, it should include a larger number from the 

same range, e.g. round or extendable samples, as well as samples for the competitors. 

Regarding the participants, it will give a more reliable result if they are not connected to 

the company and a recommended number would be around 40 participants. 
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5.5 Learnings 

The Kansei approach is an interesting method which makes the engineer to broaden his 

point of view on products, not only to focus on materials, structure and functions but also 

to keep in mind about the interaction that happens between the user and products and how 

this affects the subjective perception.  

As a reflection on working with Kansei approach a few changes in the steps to gather the 

relevant Kansei words are proposed. First the gathering of important features that a user 

is looking when buying a product and based on those to collect and later on to cluster the 

words that describes the products. The important features can be gathered through 

interviews or surveys with the user after choosing the Kansei domain. This will help in 

managing the resources and time in a more productive way. The same can be implemented 

when the company wants to introduce a product, e.g. luxurious or low price, and based 

on this to select the words that describe them, plus narrowing the target group as much as 

possible in order for the data to be accurate.   

6 Conclusion 

By implementing Kansei Engineering Type I it is possible to find correlations between 

the user’s subjective perception and design features. The result from the analysis 

demonstrates that correlations can be found, even though in some cases none were found 

because there was a scattered picture of features but still pointing out that there is a 

difference between the subjective perception on different samples. The information could 

be valuable and useful in future product development in the furnishing business context 

6.1 Round Samples 

Given the fact that there were only three samples and a limited group of participants in 

the analysis, there still is information that points out at different features that are common 

for the high ranked samples. For the Kansei factor ‘Sturdy’ the samples had the design 

features rail/frame and the weight heavy (>35kg), for the Kansei factor ‘Nice design’ the 

samples had the design feature ‘number of legs – one’. Even though no correlation was 

found between the subjective perception and the design features of the samples, the 

information is still valuable for future analysis where a larger number of round samples 

can be analysed.  
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6.2 Rectangular samples 

In the case of the Kansei factor ‘Sturdy’ the result from the analysis shows that there is a 

correlation between the Kansei word ‘Solid’ and the features ‘rail/frame’, weight - heavy 

(>35kg), representing valuable information that can be used for future analysis or for 

developing solutions. For the Kansei factor ‘Nice Design’ the Kansei words ‘Exciting’ 

and ‘Expressive’ were not in correlation with any feature that was in the list because of 

the scattered picture of the features. This concludes that no correlation was found between 

the subjective perception and the design features of the samples. For the Kansei factor 

‘Spacious’ the result from the analysis shows that there’s no correlation with any feature 

that was in the list but still pointing out at features that only the high ranked samples based 

on the Kansei word ‘Spacious’ had in common and that is ‘table-top size – Large’, 

representing valuable information for future analysis. 

6.3 Extendable samples 

The result from the analysis for the Kansei factor ‘Extendable’ shows that the Kansei 

word ‘Flexible’ is not in correlation with any feature that was in the list but there still is 

information that points out at features that only the high ranked samples had in common 

and that is split table-top system representing valuable information for future analysis. 

This concludes that no correlation was found between the subjective perception and the 

design features of the samples. 
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8 Appendix I – gathered data  

Table 23. Words list 

 
 

 

 

 

 

 

 

 



 

 

 

68 

 
Figure 38. Consent form 
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Figure 39. Survey 

Figure 40. Survey 
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Table 24. Item/Category list (all samples) 
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9 Appendix II – statistical data  

Table 25. Statistical analysis results 
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Figure 41. Standard deviation charts 


