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Abstract—Kansei Engineering (KE) is an affective 
engineering methodology that focuses on consumer emotions in 
conjunction with product features where they are translated 
into design elements. KE can be used to improve the user's 
emotions and feelings towards products. This concept can be 
applied in terms of any type of product including web-based 
products. Taken together, the study focused on how to use the 
color concepts to improve user perception of web interfaces 
using Kansei Engineering in the context of e-commerce 
designerwear websites. Designerwear websites were selected as 
the product property space of the case study. Then the design 
elements that can be identified in the website UIs were identified 
which include colors, layout, typography, etc. Based on a 
thorough review of literature, the importance of color concepts 
as a design element was identified among others and selected for 
further analysis. A questionnaire survey was conducted to 
collect the psychological measurements of the Kansei Factors. 
The measurements were collected using a semantic differential 
scale. To identify the factors and the prominent Kansei words, 
data analyses were done employing Principal Component 
Analysis (PCA). Based on the results of the PCA, important 
color concept guidelines have been introduced which could be 
successfully applied in future website designs. 

Keywords— Kansei Engineering, User Interfaces, Web 
Designing, e-Commerce, Color Concepts  

I. INTRODUCTION 
Kansei is a Japanese term that describes a customer's 

psychological response to a new product. Kansei Engineering 
(KE) which was founded by M. Nagamachi is an Affective 
Engineering method that focuses on the development or 
improvement of products and services while taking into 
consideration the customer's psychological feelings and 
expectations from a product design point of view [1]. Kansei 
Engineering strives to improve existing product designs while 
also developing new products based on client feedback and 
demands. An emotional response is a reflection of the 
experiences and feelings that a person has while consciously 
or unconsciously engaging with a product. Colors can be 
viewed as a strong force that has a significant impact on 
human emotions. Colors can impact customer purchasing 
behaviors in areas such as sales and business. Similarly, with 
user interfaces (UIs) in websites, the color choices of the 
interfaces can influence the user's emotions and feelings 
whether the users are attracted to those products or not. KE 
can be used to enhance the emotional satisfaction of 
consumers by improving UI designs through color utilization. 

The primary goal of this study was to capture the 
consumers' emotional responses towards the color concepts of 
designerwear clothing e-Commerce websites. Following that, 

it was planned to identify how the colors used in websites 
affect the user’s emotions and behaviors. 

 As for the significance of the study, Kansei Engineering 
studies are mainly based on evaluating existing products or the 
creation of new products. In this study existing products were 
evaluated and the results were validated so they can be used 
for future implementations. The study was conducted in a 
specific domain to find out about user emotions towards colors 
related to a specific domain.  

 For this case study, designerwear websites were 
considered as the domain. Due to the growth of technological 
advances, most businesses are adapting to digital 
marketplaces and e-commerce platforms. The market and the 
customer base are crucial to those businesses and the profits 
mainly will depend on how much they can attract consumers 
to their web platforms.  To attract the users to their digital 
marketplace the websites of those companies need to be user 
attractive and influence the user purchasing patterns. The 
user's emotion at purchasing task plays a big role in 
determining whether the user wants to purchase or not. This 
study validated the impact of colors from a case study to bring 
out the color concepts which are highly effective in users' 
emotional arousal and aesthetic arousal at the moment of 
purchasing. The results of the study can be used as effective 
color concepts to be used in e-commerce designerwear or any 
similar platform. And also, the results can be used to control 
the consumers' emotional intelligence with the use of color 
concepts. Additionally, the results could be used to create 
color concept guidelines outlining the principal Kansei 
factors. The data can be collected to create a Kansei database 
for future studies and that database can be used as the base for 
a Kansei database system. The recommendations can be 
utilized by anyone who wants to construct a related domain 
website, whether they are designers or anyone else who is 
interested. 

II. RELATED WORK 
According to the research article "Kansei Engineering; the 

Implication and Applications to Product Development," M. 
Nagamachi from Hiroshima University founded Kansei 
Engineering. M. Nagamachi, the founding member states that, 
Kansei Engineering is about "translating technology of the 
customer's feeling about a new product into design aspects" 
[1]. Kansei is a Japanese term that refers to a consumer's 
psychological reaction and perception of a product. Kansei 
Engineering can be utilized to improve product design while 
keeping consumer emotions in mind. 



Jose Manuel Garcia Mendoza and Ashu Marasinghe 
published a study in 2013 related to Kansei color concepts in 
user interface designing [2]. This study was focused on the 
emotional arousal associated with e-commerce website 
designs among Mexican and Japanese audiences. Local and 
international sportswear websites were chosen for this study 
based on design factors such as colors, design elements, 
layouts, page orientations, and typography. According to the 
study, the design decisions of web developers or user interface 
designers have a big impact on how the consumers perceive a 
retailer's website. The main objective of this study was to 
identify the most influential emotional and aesthetic Kansei 
factors for Japanese and Mexican young adults, both male and 
female by considering sports-wear website user interfaces as 
the case study domain.  Also, the other main objective of the 
study was to determine their color preferences by relating 
Kansei factors to specific individual colors. According to the 
findings of the study, the feelings of "Beauty" and "Aesthetic" 
have a significant impact on UI design. The findings also 
reveal what color concepts translate the consumers' emotions 
into affective responses. 

Similarly, Nathalie Bonnardel, Annie Piolat, and Ludovic 
Le Bigot conducted a study in 2011 on the impact of colors on 
the appeal of a website and the cognitive processes of its users 
[3]. According to the findings, the visual perception of a web 
design is crucial in how the user perceives that specific 
website. According to the research, users' first impressions are 
formed in roughly 50 milliseconds and remain constant over 
time. The initial impression provides the user an aesthetic 
impression of the webpage. The study views color as a specific 
perceptual design component. Colors have the power to 
influence user perceptions, emotions, reactions, and 
behaviors. The findings of the study show how different color 
schemes affect users, and confirm that colors have a large 
influence on the user's and designer's impression of web 
pages. The study concludes that colors influence users' 
behavior and cognitive processes.  

According to the study “Colors and Kansei” by T. Kanda 
[4] human Kansei about colors differs from person to person 
and also changes depending on the product. The visual sense 
is by far the most sensitive organ among all human body parts. 
As a result, it can be claimed that the colors of the objects that 
humans interact with can influence human emotions. 

Kansei Engineering studies have specific methods for how 
the studies can be conducted. The study “Design & Emotion: 
The Kansei Engineering Methodology” by A.M. Lokman [5] 
describes the KE implementation. The introduced framework 
of KE describes KE as a methodology that connects Kansei to 
technical domains in order to create products that meet the 
necessities and desires of consumers. The product 
development is accomplished by evaluating the Kansei of the 
users and translating how the product design stimulates the 
user Kansei. KE captures the consumer's Kansei experience 
and uses mathematical prediction models to identify how the 
Kansei is related to the physical features and design of the 
product. KE implementation includes several phases that may 
require the use of tools and methodologies from several other 
engineering disciplines.  Often KE-related studies include 
both qualitative and quantitative research features. The phases 
of KE implementation for product development can be 
identified as domain selection, Kansei dimension selection, 
product design dimension identification, and synthesis. 

III. METHODOLOGY 
Kansei Engineering has a precise procedure that must be 

followed in order to get the desired results in a scientific and 
systematic manner. In the study, a collaborative and 
concurrent approach was followed to perform Kansei 
evaluation and analysis of existing products to be used for a 
new design concept for targeted domain products. 

A. Research Design 

Fig. 1. Overall Research Design 

As presented in Fig. 1 the research was designed including 
the necessary steps to carry out a Kansei-related study. In 
summary, the steps were: 

• Identification of the domain websites 
• Kansei words selection 
• Questionnaire survey creation 
• Data collection 
• Data analysis using Principal Component Analysis  
• Results and findings 

 
1) Domain Selection: Domain selection is a phase where 

a specific domain is identified to be researched using KE 
methodology. As for the case study, the consumer’s 
emotional states regarding the color concepts of the product 
specimen were captured. According to the criteria, ten 
popular designerwear e-Commerce websites were selected as 
the product specimen. That set of websites included nine 
international brands and one local brand. The selected 
websites included renowned global clothing brands and one 
audience-specific (local) brand namely, Asos, Mark & 
Spencer, H & M, Levi’s, Hermes, Fendi, Tommy Hilfiger, 
Calvin Klein, Balman, and Gflock.  

The criteria for selecting the domain websites were: 
• The website needs to be an e-commerce platform 

where users can purchase online. 
• The language used is English. 
• Well-known designer brands which are also 

popular among the target audience. 
• Have at least one site domain that is relevant to the 

target audience. 



• Websites need to be different in terms of design 
characteristics such as having visible differences in 
typography, colors, design elements, layouts, and 
page orientations.  

For each site, two product page interfaces were selected 
according to gender-related clothing. For each interface, the 
colors used in each design element were captured and that data 
was stored for the formation of color guidelines.  

2) Identification of Kansei Words: To start any KE-
related study, the related Kansei words need to be collected. 
A Kansei word can be identified as a noun or an adjective 
where it conveys an expression. In order to assess and create 
products based on customers' feelings, both emotional and 
aesthetic responses should be captured. To examine Kansei 
factors for the emotional appeal (EA) levels of participants 
and the aesthetic appeal (AA) expressed by the interfaces, the 
collection of Kansei words was created to fit on bipolar 
scales. The final set of Kansei words in terms of the bipolar 
adjective pairs are: 

Elegant  Inelegant 
Stylish  Tacky 
Powerful Weak 
Luxury  Basic 
Unique  Common 
Clean  Messy 
Original  Not original 
Excited  Unexcited 
Happy  Unhappy 
Satisfied  Dissatisfied 
Surprised Nonchalant 
Relaxed  Uneased 
Interested Uninterested 

3) Measurement of Kansei: An online questionnaire 
survey was employed in the study to collect the participant's 
psychological measurements. The survey was conducted 
among an audience of Sri Lankan young adults (54; male and 
female; 20-30 years) who have higher levels of online 
purchasing experiences. The collected 20 interfaces from the 
10 websites were considered in the questionnaire where the 
participants had to scale their psychological measurements in 
a 5-point Semantic Differential (SD) scale. 

B. Implementation 
An online questionnaire survey was used in the study to 

collect the participant's psychological measurements. The 
survey was conducted among an audience of Sri Lankan 
young adults between the age of 20 to 30 years who have 
higher levels of online purchasing experiences. The collected 
20 interfaces from the 10 websites were considered in the 
questionnaire where the participants had to scale their 
psychological measurements on a 5-point SD scale.  

The first part of the questionnaire was to collect 
demographic information such as age, profession, and details 
of online purchasing habits. And also, in this section, an 
additional question was added to check whether the 
participants were color blind or not. If there were any color-
blind participants, their responses were not considered for the 
analysis.  

The second part of the questionnaire was to gather the 
psychological measurements for the collected UIs using the 
5-point SD scale. 

C. Data Analysis 
1) Demographic Data: From among the participants, 

50% were male and 50% were female. The majority of them 
were either employed or undergraduates. All the participants 
had done online purchasing from e-commerce platforms and 
the average value for the number of times participants doing 
online purchasing per month was 3.86 times. 

2) Analysis of Psychological Measurements: In Kansei 
Engineering studies to find the psychological structure for the 
Kansei space, analysis is done for deriving factors. In this 
study, Factor Analysis was conducted by using Principal 
Component Analysis (PCA) which is a proven technique for 
dimensionality reduction widely employed in the related 
literature [2][5][6]. Components with Eigenvalues greater 
than one were extracted using PCA. 

IV. RESULTS AND DISCUSSION 

A. Findings of Literature Review 
The main task of the literature review was to find the 

research gaps, limitations, and the need for the study. When 
conducting the literature review, it was evident that the 
majority of existing Kansei engineering research is primarily 
focused on product development in terms of physical 
products. Meanwhile, there are only a less number of studies 
that are relating to web-based products. Consumers nowadays 
are more sophisticated and demanding than they were in the 
past when it comes to the domain of websites [6]. Websites 
that match their objectives and satisfy their emotions are 
something they look forward to. A website's design has a big 
impact on how well it satisfies a customer's emotional 
demands. Despite the fact various research has been 
undertaken on the functionality aspect of a website design, the 
intangible aspects of the design, such as user experience, 
emotions, and feelings, have received less attention [7][8][9].  

As per the context of website designing, one of our goals 
of the literature review was to find the prominent design 
elements in website UIs. Previous studies in Kansei color 
concepts for interface designing have revealed that colors, 
typography, page orientation, and layout are among the major 
design elements of interface designing [2][8]. 

B. Results of PCA 
The first part of the PCA was to identify the major factors 

for the set of variables. In the results of PCA, Table I shows 
the total variance explained by each component. Component 
1 contributes to 76.97% of the variance and Component 2 
contributes to 13.66% of the variance. The first two 
components together contribute to 90.63% of the total 
variance. The percentage of variance explained by the third 
and higher factors is very small and can be ignored in 
representing data in two dimensions. Bartlett’s Test of 
Sphericity was conducted to check the adequacy of the 
number of factors; however, the results could not be obtained 
possibly due to the fact that the correlation matrix is non-
positive definite. 



TABLE I.  TOTAL VARIANCE EXPLAINED 

TABLE II.  FACTOR LOADINGS TABLE 

 
The resultant scree plot which is a graphical 

representation of the percentage of variance each factor 
accounts for is shown in Fig. 2. It is visible that only the first 
two factors have eigenvalues that are greater than 1.  

.  
 

Fig. 2. Scree Plot 

Using PCA, the important underlying factors were 
derived. According to the results of PCA, since F1 and F2 
cover nearly 90% of the variability, 2-D charts have been used 
for illustrations.  

 The variables chart (Fig. 3) displays the correlation 
between the variables and the factors F1 and F2. F1 and F2 
are the two PCA dimensions shown in the chart. This chart 
shows all these variables are correlated with each other 
positively for F1. All the F1 values for the variables hold a 
positive number as all of them are directed to the right side. 
Even though the findings of the study are constrained by the 
difficulties in defining F1 and F2, the factor loadings as 

shown in Table II provide important insights about F1 and 
F2. 

 

Fig. 3. Variables Chart 

Another major 2-D chart created is the biplot chart (Fig. 
4). From the combined variables and observations in the biplot 
chart, it can be determined which observation (sample) is 
close to each variable. This chart helps to make the final 
conclusions of the analysis.  

Another major 2-D output of the PCA is the biplot chart 
(Fig. 4). From the combined variables and observations 
(specimen) in the biplot chart, it can be determined which 
observation is close to each variable. This chart helps to make 
the final conclusions of the analysis. It shows that the 
observations on the right side of the chart have the most 
impact on Kansei factors while observations to the left have 
the least impact on Kansei factors. From how the chart is 
plotted and considering the distance to each variable from 
each observation important color concept guidelines can be 
derived e.g., Tommy Hilfiger has the most exciting color 
concept, Hermes has the most powerful color concept and 
Levi’s has the most stylish color concept. From these results, 
three color guidelines were formulated for the appeal exciting, 
powerful, and stylish.  

Fig. 4. Biplot Chart 



Table III shows the final selected interfaces for each 
appeal that they are related to. 

TABLE III.  FINAL SELECTED WEBSITES 

C. Results Validation 
Once the color guidelines are formulated based on the 

PCA results, they need to be validated in order to be used for 
future website designs. For this purpose, three mock user 
interfaces (UI1, UI2, and UI3) were designed as shown in 
Table IV using the three final color concepts for conveying the 
three Kansei words Exciting, Powerful, and Stylish.  

TABLE IV.  MOCK USER INTERFACES 

 
These three interfaces also went through similar steps of 

implementation to obtain the psychological measurements for 
conducting another PCA. The validation survey also was 
conducted with a similar set of respondents and the collected 
psychological measurements were analyzed. 

D. Findings of the Validation Survey 
Based on the results of the first PCA, the UI1 was designed 

to covey the appeal Excited (Color concept 01), UI2 to covey 
the appeal Powerful (Color concept 02), and UI3 to covey the 
appeal Stylish (Color concept 03). The results of the second 
PCA were used to validate the color concepts. The biplot chart 
(Fig. 5) from the PCA shows that UI1 is close to the variable 
Excited and U3 is close to the variable Stylish. But the UI2 is 
far from the variable Powerful. 

The biplot chart of the second PCA exhibits that the color 
concept 01 indeed coveys the appeal Excited and the color 
concept 03 indeed coveys the appeal Stylish. 

Fig. 5. Validation Biplot Chart 

Based on the validated results, the final color concept 
guidelines for Kansei words Excited and Stylish were created 
(Table V) for future use in website interface designing. 

TABLE V.  FINAL COLOR CONCEPT GUIDELINES 

 Accordingly, the use of a colorful color theme conveys a 
more exciting feeling, and the use of black and white color 
theme conveys a more stylish feeling. As these guidelines 
were validated with a second data analysis they can be used 
by web designers and developers for prospective UI 
designing. 



V. LIMITATIONS OF THE STUDY 
The primary data of the study which were psychological 

measurements were collected using a 5-point SD scale. Even 
though this method is widely used for collecting psychometric 
data, the results might be limited due to the inadequacy of the 
scale to measure all the relevant measurements.  

Another limitation was that the participants' reactions to 
color were recorded while they were seeing an image of the 
user interface rather than actually interacting with the 
interface. This was due to the fact that with the existing 
facilities getting the users to interact with the UIs was 
challenging. The user's emotions towards the colors may vary 
depending on the fact whether they are merely observing or 
interacting with the interfaces. In the study, to get unbiased 
results all the participants were asked to view the UIs of the 
websites rather than interact with them.  

Also, the study employed a homogenous sample 
comprising of young adults and therefore the results may not 
reflect the entire audience of the designerwear e-Commerce 
websites.  

Furthermore, the participants were a local group as 
opposed to a worldwide population. Again, the limitation is 
that Kansei might be quite dependent on the racial features of 
different communities. 

VI. CONCLUSION AND RECOMMENDATIONS 
Providing numerous evidence, the literature review proved 

that Kansei Engineering performs remarkably well in the 
engineering and product development sectors. However, 
Kansei Engineering studies are at comparatively early stages 
when it comes to web-space products whereas Kansei 
Engineering techniques can be effectively used in such 
product designs that cater to both functional usability and 
emotional usability.  

The findings of the study justify the need for doing a user 
analysis before producing any Kansei-oriented product if it 
wishes to cater to the emotional and aesthetic demands of the 
consumers. According to the needs of the user base, it is 
required to proceed with modeling the design elements. In this 
study, color concept guidelines have been introduced to match 
with the finally selected Kansei words. The validation survey 
proved that the proposed guidelines would serve in future 
designs of websites which attempt to be more appealing both 
emotionally and aesthetically. The validation results proved 
that the proposed Kansei color concepts have the potential to 
generate the desired Kansei semantic space such as exciting 
and stylish.  

In addition, there are several important recommendations 
on how the results of the study can be improved and how the 
study can be extended further.  

As for improving the results of the study, the participants 
could be allowed to interact with the UIs. During the data 
collection, the psychological measurements of user emotions 
were obtained just through viewing the UIs whereas, in reality, 
the user interfaces have color differences according to the 
interaction e.g., a button may be one color by default and 
another color when hovered. Also, the users' state of mind can 
differ according to how the user interacts with the web page. 
Moreover, several respondents of the online survey claimed 
that the questionnaire was too long and they lost focus when 
evaluating a lot of emotions – a fact to be concerned about in 

future questionnaire designs or methods of psychometric 
evaluations. .  

 As for extending the study, the same research application 
can be repeated numerous times with various other sectors, 
more specimen websites, and more Kansei words to discover 
ever-more important UI principles. The creation of a Kansei 
word database would be another potential area of research 
and development that could substantially help in the 
investigation of the semantic space connected to web user 
interfaces. 
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