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Abstract 
The accelerating technology advances, the increasingly competitive marketspace, and the intense 

modifications in consumer needs are transforming the way companies develop their products and seek 

to differentiate. The success of a product is arguably more dependent on the emotional side of design 

than on its taken for granted functionalities. Kansei Engineering, introduced by Mitsuo Nagamachi in the 

early 1970’s, stands out in this field given its ability to unveil and quantify the hidden relationships 

between product properties and the consumer feelings and emotions; the consumer ‘Kansei’. 

Successful case studies are spread across several industries, but the lack of applications in the 
beverage sector and in Portuguese organizations, justifies the relevance of this study.  

The Kansei Engineering methodology is applied to develop a new Água das Pedras bottle packaging 

design, in the Super Bock Group, a leading company in the Portuguese brew industry. The main Kansei 

evoked by bottle designs on the consumer minds are selected, as are the key product properties with a 

high emotional impact. An analysis of the main groups of competing products and of its competitive 

positioning support the final design recommendations. Several statistical tools, namely QT1, Logistic 

Regression, and Multiple Regression Analysis, are applied to the Kansei data and results are duly 
discussed and compared. The consistency among the obtained results allows to successfully establish 

the final Kansei model. The main conclusions and limitations faced during the methodology application 

are outlined and recommendations are provided, to both future Água das Pedras developments and 

Kansei Engineering studies. 
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Resumo 
Os rápidos avanços tecnológicos, o crescente número de produtos substitutos, e a modificação das 

necessidades do consumidor, exigem uma revolução no processo de desenvolvimento de produtos. O 

sucesso de qualquer produto está cada vez mais ligado às emoções que este desperta nos 

consumidores, por oposição à sua funcionalidade. Kansei Engineering, introduzida por Mitsuo 
Nagamachi, em 1970, destaca-se pela sua capacidade em desvendar e quantificar as relações entre 

as propriedades físicas de um produto e respetivas sensações/emoções, despertadas no consumidor. 

Casos de sucesso são notáveis em inúmeras indústrias. Em Portugal, nomeadamente no setor das 

bebidas, é reduzida a utilização desta metodologia, constituindo um forte incentivo à realização do 

presente estudo.  

A metodologia é aplicada para desenvolver o design da garrafa ‘Água das Pedras’, do Grupo Super 

Bock, atual líder de mercado no setor, em Portugal. Selecionam-se os principais ‘Kansei’ despoletados 

na mente do consumidor, perante diferentes designs de garrafas, e as suas propriedades físicas com 
elevado impacto emocional. Uma análise do posicionamento dos principais grupos de produtos rivais, 

permite sustentar as recomendações obtidas no modelo ‘Kansei’ final. Procede-se à aplicação de 

diferentes técnicas estatísticas, nomeadamente QT1, Regressão Logística, e Regressão Múltipla, e à 

subsequente comparação e discussão de resultados. Verifica-se a concordância entre os resultados 

obtidos, possibilitando a delimitação do modelo ‘Kansei’ final, com sucesso. Destacam-se as principais 

conclusões e limitações encontradas durante a aplicação da metodologia e sumarizam-se as 

recomendações futuras, quer para o desenvolvimento do novo design da ‘Água das Pedras’, quer para 

novos estudos em Kansei Engineering. 
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1. Introduction 
The present document constitutes a master dissertation in Industrial Engineering and Management. Its 

aim is to study and apply the Kansei Engineering methodology to the development of a consumer-

centered product which will evoke the desired emotions and perceptions in the consumer minds. The 

present section introduces the reader to both the context and motivational aspects eliciting the present 

dissertation, summarizes the main objectives and key points that constitute the basis for the study and 

outlines the structure under which the dissertation can be seen organized.  

1.1 Problem Context and Motivation  
In the context of the 21st century evolving society, engineers and designers are confronted with greater 

responsibilities when it comes to the development of new products and services. This is triggered by an 

increasingly global and competitive market, where a vast number of products with identical or nearly 

identical functions seem to coexist (Neto, 2014). Moreover, technological and social advances are 

revolutionizing product development, and the way society demands for higher quality and differentiated 

goods. The intense changes in consumer needs are forcing companies to search for structured scientific 

tools and methods for product development that will diminish both production cycle times and its 
associated costs (Nagamachi, 2011). Moreover, according to Nagamachi (2011) it is important to adopt 

a ‘market-in’ strategy, i.e. produce goods from the consumers point of view. This, in opposition to a non-

systematic ‘product-out’ approach (i.e. the enterprise proactively developing and selling products they 

believe to be good) will allow organizations to boost their product market penetration and sales, and to 

reduce the number of developed products that are not needed or appreciated by the end consumers 

(Nagamachi & Lokman, 2011). 

Therefore, only companies which focus on the consumer needs, innovating and continuously renewing 

their product portfolio, may benefit from a sustainable economic growth and a remarkable competitive 

advantage (Moreira et al., 2012). Research in this direction started a long time ago, however the 

increasingly higher quality standard levels demand for a more in-depth analysis of the consumer needs. 
Companies have been investing in the translation of the quality and functional aspects, but a translation 

of the deep consumer feelings and emotions is needed to scrutinize beyond the obvious consumer 

satisfaction (Green, 2002; Nagamachi, 2011). Consequently, differentiation may no longer be related 

only to product functionality, but also to its design and aesthetical features. Nagamachi & Lokman (2011) 

claim that successful products are the ones that somehow evoke strong positive emotions.  

Emotions greatly account for everyday life decision, including the consumer choice on whether or not to 

buy a product. However, understanding which of the product properties are affecting which of the 

consumer emotions, proves to be a rather challenging task. It is so because many companies disregard 

the need for structured and scientific product innovation and development processes, and thus fail on 

“guessing” consumers’ needs. Additionally, consumers themselves are often unaware of their 

necessities or are simply incapable of objectively justifying them (Marco-Almagro, 2011; Nagamachi, 
2011).   
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Having thus observed, the aim of the present study is to assess and deploy Kansei Engineering as a 

methodology to address and overcome the observed difficulties, which constrain a product development 

and innovation cycle. This emotional methodology quantifies the way distinct product properties are 

connected with specific hidden consumer emotions. As mentioned by Nagasawa (2002) business 

success strongly depends on the consumer Kansei (emotions) towards the company products. 

Therefore, it is crucial to advocate a consumer-centered strategy and be able to assess and predict 

consumer needs and emotions. 

1.2 Dissertation Goals 
As aforementioned, this dissertation aims at studying and applying Kansei Engineering methodology to 

the development of a consumer-centered product. The main goals consist of: 

§ Understand and describe the Kansei Engineering methodology as a tool for developing 

consumer-centered products; 

§ Study and characterize literature examples where this methodology is applied;  

§ Select a product-based company, suitable for the application of the elected methodology; 

§ Propose the methodology and the tools to approach each of its application steps; 

§ Apply the proposed Kansei Engineering Methodology to the selected company product; 

§ Obtain, analyze and compare the methodology results; 

§ Obtain the Final Kansei Model which establishes and quantifies the relationships between the 

most important product properties and the key perceptions, needs, and emotions evoked on the 

consumer minds.  

1.3 Dissertation Structure 
This dissertation is organized according to the following structure:  

§ Chapter 1 – Introduction 
Contains a brief description of the context and motivational aspects triggering the present study, 

enumerates its main goals and outlines the overall structure of the paper. 

§ Chapter 2 – Literature Review 

The second chapter envisions clarifying both the Kansei concept and the utility of Kansei 

Engineering methodology for the development of successful products, meeting nowadays 
demanding consumer expectations. For that purpose, Kansei Engineering methodology is 

meticulously studied and described, in light of the available literature. Previous studies are 

presented throughout the chapter, aiming at both supporting the methodology description and 

highlighting possible areas of application. Finally, the potential of Kansei Engineering is explored 

for application in a Portuguese multinational company in the beverage sector.    
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§ Chapter 3 – Case Study  
The Super Bock Group is a Portuguese multinational, multi-brand company operating in the 

beverage sector. The product development process in use within the company is summarily 

described, in order to emphasize the benefits that a scientific methodology for product 

development may yield.  

§ Chapter 4 – Methodology 
A slightly modified Kansei Engineering methodology is proposed, based on the surveyed 

literature research, namely on the major contribution from Schütte (2005) and a few suggestions 

posteriorly added by Marco-Almagro & Llabrés (2012). This methodology and the main tools to 

adopt on each of its steps are detailed.  

§ Chapter 5 – Analysis and Results   
This chapter comprises the application of all the methodology steps, proposed in the previous 

chapter, from the choice of domain phase (in Section 5.1) until the establishment of the final 
Kansei model (in Section 5.10). The last section, contains the presentation and discussion of 

the main results and provides the final design recommendations to the studied product, under 

three different possible scenarios.  

§ Chapter6 – Conclusions and Future Work 
This last chapter resumes the main steps undertaken during the present dissertation, as well 

as its respective main outcomes. Some limitations of the conducted work are presented and 

recommendations to future Kansei Engineering studies are provided.  

2. Literature Review 
The present chapter comprises a literature research on the Kansei Engineering methodology, aiming at 

clarifying its requirements, application procedure, and goals, while understanding the potential of its 

application. Beginning with a general overview of the methodology describes the context which led to 

the emergence of Kansei Engineering, followed by Section 2.2 which clarifies the meaning of the Kansei 

concept and Section 2.3 containing an introduction to Kansei Engineering. Subsequently, Section 2.4 

outlines the different types of Kansei Engineering existing to date and Section 2.5 details the several 

phases of Kansei Engineering methodology, based on the general model proposed by Schütte (2005) 
and a few contributions from other authors, such as  Marco-Almagro & Llabrés (2012). Finally, Section 

2.6 analyzes the past applications of Kansei Engineering in the beverage industry and the Portuguese 

market, and Section 2.7 presents the chapter main conclusions.  

2.1 Consumer-Centered Paradigm and Emotional Design 
Today’s society is more informed, sophisticated and demanding than ever before (Marco-Almagro & 

Llabrés, 2012; Schütte, 2002). A consumer-centered paradigm has emerged (Lokman, 2010; Veryzer 

& Mozota, 2005; Nagamachi, 1995, 2002). Adding differentiating features to product functionality is 

critical to build successful experiences and to triumph in nowadays highly competitive market reality 
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(Mouta et al., 2017; Schütte et al., 2008). Moreover, Norman (2004) emphasizes that, although the 

success of a product undoubtedly depends on its functionalities, the emotional side of design may be 

the most determining factor towards success. As sophisticated 21st century consumers take reliability 

and physical quality of a product for granted ( Schütte, 2005; Demirbilek & Sener, 2003) it is  imperative 

to find a solution which solves the greater challenge of satisfying consumer needs, as their expectations 

aim higher and higher (Lokman, 2010). The solution lies in looking beyond the physical quality of 

products and innovate while focusing on the metrics which distinguish winners from losers: aesthetics 
and the subjective quality of an item (Norman, 2004; Liu, 2003). Hence, aesthetics and functionality 

must be balanced and merged into the development of any prosperous product (Lee et al., 2002).  

Many manufacturers have already integrated this mind-set, i.e. have already realized the importance of 
adopting a customer-focused strategy. However, a major problem resides on how to address consumer 

needs and their subjective emotions in practice (Liu, 2003; Schütte, 2005). Industrial and product 

designers often address this concern by merely relying on their “expert intuition”, “gut-feelings” and/or 

“educated guesses”, but this might lead to biased conclusions (Liu, 2003). Therefore, the complex task 

of product development must be able to capture consumer implicit feelings and impressions, decode 

these emotional aspects and incorporate them into concrete product design (Nagamachi, 2002; Schütte, 

2002).  

There are several methodologies available in the area of emotional design, which focus on grasping 

consumer needs (Schütte, 2002, 2005). According to Schütte (2005), these methodologies include the 

Quality Function Deployment (QFD) (Akao, 1990), Conjoint Analysis (Green & Srinivasan, 1978) and 
the Semantic Description of Environments (SMB) (Küller, 1975).  Schütte et al. (2004) also refer the 

Perceptual Vector Spaces for the positioning of competing products and Means-End Analysis (Reynolds 

& Olson, 2001). Finally, Lokman (2010) complements the list of methodologies in the area of affective 

product design with the Voice of Costumer (VOC) (Griffin & Hauser, 1993). Notwithstanding, none of 

these methodologies can translate the consumer subjective emotions into design parameters 

adequately (Lokman, 2010). Several authors highlight the need to introduce engineering and scientific 

methods capable of addressing emotional aspects and perform substantiated aesthetics evaluations 

(Liu, 2003; Nagamachi, 1995; Schütte, 2005). 

Kansei Engineering, henceforth referred to as KE, is particularly different from the aforementioned 

methodologies, given its ability to build quantitative models capable of predicting how the physical 
parameters of the products will influence consumer emotions (Lokman, 2010; Schütte, 2005) and thus, 

build innovative and desirable goods (Lokman, 2010; Schütte et al., 2004). The data is analyzed by 

means of statistical and quantitative tools that allow to quantify the impact that distinct product properties 

have on the consumers’ emotions (Schütte, 2005). Hence, KE plays a fundamental role in the area of 

emotional design, discovering not only which “hidden” properties affect the way consumers perceive a 

product, but also how exactly they are related to it (Marco-Almagro & Llabrés, 2014). Thereby, such a 

methodology permits to align the company product development strategy with the customer needs, 

guaranteeing that all parties benefit from its application (Nagamachi, 2011). 
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Kansei engineering is a methodology to address the challenge of adopting a customer-focused strategy 

in product design. Hence, before proceeding with the explanation of KE methodology it is essential to 

introduce the Kansei concept.  

2.2 Kansei Concept  
This section clarifies the Kansei concept in order to further comprehend the goal of the Kansei 

Engineering methodology.  

Kansei is a Japanese term with a broad meaning, which has no accurate equivalent in any other 

language, particularly in English (Schütte et al., 2008). It is a multifaceted expression associated with 

psychological feelings, wants, needs, sensations, image, affection, emotions (Nagamachi, 2011; 

Nagamachi & Lokman, 2011; Schütte, 2005; Schütte et al., 2008) and everything that is processed in 
the human mind, when absorbing information from the external world (Lee et al., 2002). Therefore, 

Kansei is intimately related with the emotions and images that individuals hold in their minds toward 

physical objects, environment, situations or products (Nagamachi, 2002; Schütte et al., 2004). 

Figure 1, demonstrates the interpretation of Kansei from Chinese characters, also known as Kanji-

signs. Lee et al. (2002) explain that each Chinese character generally has several connotations, and 

only when combined with other characters can they establish a conclusive meaning. In the present case, 

the Chinese characters ‘Kan’ and ‘Sei’, depicted in the right side of the arrow in Figure 1, result from 

the combination of the single characters represented in the left side of the same arrow. The three 

characters together result in ‘Kansei’, which stands for sensitivity, impression, sensibility and admiration 

(Lévy, Lee, Yamanaka, & Yamanaka, 2007; Schütte, 2005).  

 
Figure 1 – The Etymology of Kansei (Adapted from: L e e  e t  a l . ,  2 0 0 2 ) .  

 

Mitsuo Nagamachi (2011), clarifies the meaning of Kansei by providing an example of an individual’s 

choice of a restaurant. The author explains that all feelings and emotions that somehow cross the 

individual’s mind (either before choosing the restaurant, during the eating experience, or even after 
exiting the restaurant, such as pleasure or disappointment) are called Kansei. Furthermore, an individual 

who has intense senses is considered to have a “good Kansei”, or “the Kansei”. Hence, Nagamachi & 

Lokman (2015) add that, in order to understand an individual’s Kansei it is necessary to uncover the 

concealed emotions and comprehend the feelings beneath expressions, actions and spoken language. 

According to Nagamachi & Lokman (2011), successful products are the ones which evoke the hidden 

Humans’ Kansei. 

Emotions and feelings, namely Kansei, are complex and difficult to assess. Therefore, a proper 
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methodology to understand, translate and analyze the humans’ Kansei is required, which is presented 

in the next section (Section 2.3).   

2.3 Introduction to Kansei Engineering 
In the early 1970s, Mitsuo Nagamachi founded Kansei Engineering at Hiroshima University (Nagamachi, 

2011). Since then, many successful products have already been developed in both Japan and worldwide 

(Nagamachi, 2016). According to Schütte (2002), an increasing number of universities and companies 

are now employing KE. So far, according to Shauchenka (2015), the greatest accomplishments of KE 
can be seen in Japan, the cradle of the methodology. Lévy (2013) mentions that the Japanese Ministry 

of Economy Trade and Industry (METI) acknowledged, in 2007, KE’s value as “the fourth value of axis 

for the Japanese Industry to enhance people’s lifestyle and invigorate the economy”. Moreover, the 

METI’s (2015)  Net-Innovation Award went once again to a KE project for “facilitating innovative activities 

in regional industries through industry-academia-government collaboration utilizing a study 

of Kansei (senses)”. Lokman (2010) and Shauchenka (2015) state that examples of successful KE 

applications in Japan include the development of the Mazda Miata MX-5, a best-selling convertible 

sports car, the Sharp video camcorder, allowing the company to increase its market share from 3% to 
24% and the Wacoal company new bra design, allowing them to conquer 42% of the Japanese market. 

Lévy et al. (2007) highlight that KE has recently started calling the attention of European countries. 

Kansei Engineering Group (2011) refers that the several companies investing in KE include Toyota, 

Volvo, SAAB, Scania, Danone, Cloetta, Axa, and Electrolux. Additionally, Lévy (2013) states that the 

car industry certainly triggered the development of KE and adds Nissan and Ford to the existing list of 

companies in this area. The author also refers other well-known companies applying KE in the textile 

industry (e.g. Goldwin), the food industry (e.g. Nestlé), cosmetics (e.g. Shiseido and Milbon) and 

electronics (e.g. Panasonic and Samsung).  

KE is a consumer-oriented methodology that focus on translating consumer emotions into concrete 

characteristics of product design (Nagamachi, 1995, 2002; Nagamachi & Lokman, 2015; Schütte, 2002; 
Schütte et al., 2008). In other words, KE is a technological and scientific approach that quantifies the 

connection between Kansei data and product specifications (Lokman, 2010; Nagamachi, 2011). This 

methodology aims at developing products that are valuable for modern consumers, whose knowledge 

and sophistication are continuously increasing (Nagamachi & Lokman, 2011). The Kansei data is 

collected and then, statistical and quantitative models are built to clarify the connection between 

consumer Kansei and product characteristics (Schütte, 2005). After understanding how the product 

design evokes the consumer Kansei, design guidelines can be established and thus provide support for 

future product developments (Hsu et al., 2017; Lokman, 2010; Nagamachi, 2011). Moreover, Schütte 
et al. (2004) and Marco-Almagro & Llabrés (2012) define KE as an all-embracing methodology or 

multidisciplinary approach, as it includes tools, ideas, and concepts from different fields of knowledge 

(e.g. neurology,  design, mechanical engineering, mathematics, quality, psychology and ergonomics) 

according to the respective goal and domain under evaluation. Marco-Almagro (2011) and Marco-
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Almagro & Llabrés  (2012) reinforce that  the newness of KE is not due to the tools it uses, but rather to 

the way these tools are integrated to address the concerns of a whole new area – emotional design.  

Kansei Engineering has been evolving since its foundation, with the proposal of new tools, methods, 

and emerging technologies. The distinct types of Kansei Engineering and some of its applications are 

summarized in the following section (Section 2.4). 

2.4 Types of Kansei Engineering  
The range of Kansei Engineering applications is continuously growing and so are the different types of 

KE available (Shauchenka, 2015). The eight currently existing types1 of KE are next detailed. 

§ Type I – Category Classification 

Category classification is a breakdown concept method (Lokman, 2010), which makes use of a tree 

structure to connect physical parameters of items to customer affective needs (Schütte et al., 2008). 

Nagamachi & Lokman (2011) explain that firstly, the target market segment and the product concept 

are defined, and only then the breaking down process takes place. This process continues until the 

product sub-concepts are detailed enough, such that they can be interpreted in terms of physical 

characteristics of product design (Schütte, 2005). A good example of a KE type I application in the 
automotive industry is the successful development of the best-selling convertible sports car in the 

world: the Mazda MX-5 Miata (Nagamachi, 2002). Another example, this time in the garment 

industry, is the Wacoal Good-up bra, which brought a new era to bra design (Nagamachi & Lokman, 

2011).  

§ Type II – KE System  
Kansei Engineering System (KES) is a computer aided system, which includes Kansei databases, 

inference mechanisms and other subsystems. In this method, the connection between consumer 

emotions and tangible design elements is performed by means of statistical and mathematical tools 

(Lokman, 2010; Schütte et al., 2008). Amongst the several successful applications of KES, there is 

the ‘ViVA’ system, related to kitchen design, which provides surprising design proposals once clients 
input their Kansei into the system (Nagamachi, 2016), the  ‘HouseMall’ system, which is an Artificial 

Intelligence system functioning as a whole house design tool (Nagamachi, 2002, 2016), and the 

study of in-vehicle rubber keypads (Mouta et al., 2017), making use of a Kansei database to evaluate 

users preferences. 

§ Type III – KE Modelling 
KE Modelling is based on mathematical prediction models built in a computerized system (Lokman, 

2010; Schütte et al., 2008). According to Lokman’s (2010) own words “this is mainly used to handle 

fuzzy logic to form machine intelligence”.  An example of KE Modelling is the Word Sound Diagnostic 

System (WSDS), which is able to diagnose the Kansei a consumer feels for any kind of word 

                                                
1  Different authors assign different numbers to the several types of KE; in this section numbering is made according 
to Lokman (2010).  
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(Lokman, 2010; Nagamachi & Lokman, 2015). Nagamachi & Lokman (2011) state that WSDS can 

certainly be effective in deciding a brand name, thus increasing the sales of the rebranded product. 

Another example can be seen in industry 4.0, to model the Design of a Numerical Control Machine 

Tool (Chen et al., 2017). 

§ Type IV – Hybrid KES 
Hybrid KES is also a computer aided system similar to KES. However, it incorporates an additional 

backward system component, which predicts the Kansei that product properties evoke by means of 

either a prototype or a mock-up (Lokman, 2010; Schütte et al., 2008). In the automotive industry, 

Nissan uses an hybrid KE system to develop a new steering wheel for a passenger car (Nagamachi, 

2002). In another example, Djatna & Kurniati (2015) use Hybrid KES to develop a new packaging 
design for powder shaped fresheners.  

§ Type V – Virtual KE (VIKE) 
Type V of KE incorporates Virtual Reality, enrolling the consumer in more immersive experiences 
when evaluating the products (Lokman, 2010; Schütte et al., 2008). This type of Kansei can be an 

extremely useful tool for vehicle interior design, house design, urban and landscape design. The 

Kitchen of Matsushita Electric Works is an example of a VIKE application (Nagamachi, 2002). 

§ Type VI – Collaborative  
In Collaborative KE, the Kansei database is available on the internet, thus allowing designers and 

consumers around the world to collaborate through the network in the design of a product (Lokman, 

2010; Schütte et al., 2008). An example of Type VI of KE is the internet collaborative design system 

(Nagamachi, 2002). 

§ Type VII – Concurrent 
Concurrent KE enables a comprehensive and holistic perspective towards product design, as 

enables different departments within a company to work together and perform Kansei evaluations. 

It can also facilitate the integration of experts’ judgements into the development of the target product 
concept (Lokman, 2010). An example of such an application can be seen with Milbon shampoo and 

hair treatment for women, which involved representatives from several areas in its development, 

such as marketing, product planning, research, design, production and sales representatives, plus 

an ergonomist. (Lokman, 2010; Nagamachi, 2002). 

§ Type VIII– Rough Sets KE 
Rough Sets KE makes use of decision rules (e.g. using If-then logic style) which help extracting 

interactive effects from ambiguous and uncertain data (Lokman, 2010). The effectiveness of rough 

sets in a KE product design can be seen in a beer can design study by Okamoto et al. (2007).  

The type of KE to employ is clearly dependent on the research context (Lokman, 2010). Nevertheless, 

one can notice several similarities in the procedures used in each type of KE. Schütte's thesis (2005) 

proposes a general KE methodology, which is based precisely on these similarities.  
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The KE methodology proposed by Schütte (2005) aims at providing a structure to perform Kansei 

emotional engineering and make it easier to apply also for European countries. Section 2.5 presents 

this general methodology alongside with important remarks and suggestions, namely by Marco-Almagro 

& Llabrés (2012),  to complement it.  

2.5  Phases of the Kansei Engineering Methodology  
The distinct phases constituting the KE general model are herein described, while providing appropriate 

literature examples throughout. Before proceeding with the model explanation, a critical introduction is 
presented, in order to reinforce the importance of structuring KE methodology and deeply understanding 

each of its constituting phases.  

According to Nagamachi (2011), the process of developing an emotion-based product involves four 
main steps. Firstly, grasp consumer Kansei related with the specific product domain, through 

psychological or physiological measurements; secondly, examine the data using “statistical, medical, or 

engineering methods to clarify the Kansei structure”; then, evaluate and interpret the Kansei data and 

incorporate it into the new product domain; and finally, design the new Kansei product. However, a few 

papers, namely by Marco-Almagro  (2011), Schütte (2005),  Schütte et al. (2004) and Marco-Almagro 

& Llabrés  (2012) stress out the difficulty to fully understand and apply this KE methodology initially 

proposed by Nagamachi (2011), and highlight some aspects which should be more carefully taken into 

consideration. Firstly, in his PhD, Marco-Almagro (2011) claims Kansei studies should take advantage 
from a wider use of statistical tools. Marco-Almagro & Llabrés (2012) reinforce that some of the statistical 

tools employed in the literature studies are not properly used, given that most KE practitioners are not 

statisticians. These authors also point out that the presentation of results in KE studies is not always 

clear and easy to understand, especially by designers, the main recipients of such studies. Additionally, 

Schütte (2005) states that KE may be even more complex to implement in Europe, as it is both culture 

and time sensitive. Thus, Lévy et al. (2007) agree that these aspects must be taken under consideration 

when applying the methodology in different countries and epochs. However, although it may initially 
prove to be complex to understand, if well-employed, KE can foster successful innovation (Nagamachi, 

2016; Nagamachi & Lokman, 2015). In fact, Japan is extremely active in the areas of product design 

and innovation and KE accounts greatly for this success (Lokman, 2010). As a result, effort has been 

put into structuring a KE general model, in order to overcome the underlying difficulties and clarify the 

several steps to successfully apply the methodology. The major contribution from Schütte (2005) is 

detailed in this section. A few modifications to his model, posteriorly suggested by Marco-Almagro & 

Llabrés  (2012), are also described. 

The KE general model proposed by Schütte (2005) is represented in Figure 2. The product under study 

will be analyzed according to the chosen domain from two different angles: the semantic space (left side 

of Figure 2) and the product properties space (right side of Figure 2). Subsequently, the relationship 
between the two spanned spaces is analyzed at the Synthesis stage, in order to determine which of the 

product properties are connected to which of the semantic descriptors. Afterwards, a test of validity 

allows to ensure the integrity of the two spaces and update them whenever necessary. In case the 
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spanned dimensions are updated, the synthesis stage should be carried out again and this cycle 

continues until satisfactory enough results are obtained. Finally, when all previous stages are concluded, 

it will be possible to arrive at a Model depicting how the product properties are associated with the 

semantic space (Kansei dimension) (Schütte, 2005; Schütte et al., 2004). 

 
The several stages of Shütte’s (2005) proposed model are next detailed. A thorough literature review 

on KE studies is carried out to provide details on the several stages of the methodology (see Table 15, 

in Annex 1).  

  Choice of Domain  
The choice of domain phase includes defining both the target market and specifications of the research 

object (i.e. the product) to be explored (Schütte, 2005; Schütte et al., 2008). According to Guo et al. 

(2014) the research object is generally chosen by the enterprise, while the target-market may be 

established by means of a market investigation. Based on this input and subsequent collection of 

product representations (products, prototypes, samples, drawings, etc.) the domain is refined. The 

outcome will therefore include both existing products, concepts and yet to be conceived design 

solutions, in an attempt to cover as much as possible the selected domain (Schütte et al., 2004). 

For instance, Matsushita Electric Works, sets out to develop a new toilet design tagged ‘TRES’, devoted 

to the target-market constituted by senior citizens. For that matter seven different already existing toilets 

are collected to cover the respective domain (Nagamachi, 2016; Nagamachi & Lokman, 2015). In 
another example, Mouta et al. (2017) use two platforms, each composed by 36 buttons on a 6x6 matrix, 

with different levels of forces (actuation force and contact force), stroke and snap ratio. These keypads 

are chosen to cover the domain of “haptic feedback of key matrixes with different force, stroke and snap 

ratio, with similar appearance, in a laboratorial context’’. In another example, Nordvik et al. (2009) 

choose to target Swedish end-consumers, aged between 25 and 55 years, who are willing to acquire 

new wood flooring for their houses. For that matter, in the market-niche of home improvement, several 

Choice of 
Domain 

Span the 
Semantic 

Space 
 

Span the 
Space of 

Properties 
 

Synthesis 

Test of Validity 
 

Model Building 
 

Figure 2 – A Proposed Model on Kansei 
Engineering (Source: Schütte, 2005). 
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pictures of floorings are collected from the European market to cover the selected domain of “computer 

pictures of wood flooring in a home context”. Finally, in the food and beverage industry, Okamoto et al.  

(2007) explore the domain of “beer can design” and subsequently gather a total of 37 bottles of beer 

worldwide to cover the desired domain. 

   Span the Semantic Space (Kansei Dimension) 
Kansei is hierarchic (Schütte, 2005), meaning that low-level Kansei Words (KW) can be aggregated into 

high-level KW and thus facilitate the representation of customer emotions. Spanning the Semantic 
Space consists of identifying the high-level KW from a large number of semantic descriptors (Schütte, 

2013). Schütte (2005) highlights that the resulting high-level KW will be the ones to be connected to the 

product properties. For instance, the low-level KW ‘fast’, ‘agile’, ‘indolent’, ‘quick’ and ‘speedy’ can be 

aggregated, resulting in the high-level KW ‘kinetic’ (Schütte et al., 2008). 

The procedure for spanning the semantic space is subdivided into three main steps, as depicted in 

Figure 3. 

 
 Collection of low-level Kansei Words 
The first step of spanning the semantic space consists of collecting all the words that semantically 

describe the domain under evaluation (Schütte, 2005). The preliminary large set of words collected 

consists of low-level KW, that will subsequently be reduced by means of qualitative and/or quantitative 
methods (Lokman, 2010), resulting in the high-level Kansei Words. Moreover, Lokman (2010) and 

Schütte (2005) underline that despite KW being most commonly adjectives, other grammatical forms 

and expressions may also be accepted. For instance, to describe the domain “‘beer can design”, 

Okamoto et al.  (2007) use previous related Kansei studies to collect both adjectives (e.g. ‘gorgeous’ 

and ‘cool’) and names (e.g. ‘lightness’). In order to obtain a complete set of low-level KW it is important 

to use distinct sources of information. There is a wide range of sources that can be used to serve this 

purpose, as can be seen in the studies reviewed in Table 15, 7th column – ‘Other tools to span the 

semantic Space’–, in Annex 1, such as: 

§ Magazines, internet, journals, manuals, books  

§ Related Kansei studies 

Outgoing 
Data to 

Synthesis 

Collection of 
low-level KW 

Selection of 
KW 

Compiling 
Data 

Incoming 
Data from 
Choice of 
Domain 

 

Figure 3 – Spanning the Semantic Space 
(Source: Schütte, 2005). 
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§ Experts and designers  

§ Experienced users 

§ Advertisements 

§ Ideas and visions 

§ Others. 

The majority of the reviewed studies use distinct sources to collect the low-level KW. For instance, 

Schütte & Eklund (2005) use magazines, internet, newspapers, literature and manuals to study the 

design of rocker switches for work-vehicles. Schütte (2013) uses experts opinion, experienced users, 

ideas and visions to evaluate the coherence of the design between packaging (exterior) and shape 

(interior) of chocolate bars. Hsu et al. (2017) consider both appropriate literature (a design book) and 

related Kansei studies, to analyze the relationship between consumer eye fixation patterns and the 

Kansei evaluation of 3D chair forms.  

The reviewed studies differ considerably on the initial number of collected words. Fortunately, Schütte 

(2005) proposes that the preliminary set of words should fall in the range of approximately 50 to 600 

words, in order to completely cover the target domain. For instance, Schütte (2013) performs three initial 
interviews to different sources, obtaining a total of 180 different semantic terms. Mouta et al. (2017) 

obtains 116 words via e-mail from two distinct groups (researchers and academics, and workers of the 

company) related to the previously described domain of key matrixes haptic feedback. In another 

example, Nordvik et al. (2009) use distinct past related studies to gather a set of 1,500 low-level KW 

like ‘modern’, ‘welcoming’ and ‘ cozy’ according to the domain of wood flooring pictures. In yet another 

example, Yogasara & Valentino (2017) resorts firstly to previous literature studies to collect 77 low-level 

KW, describing 4x2-wheel drive passenger cars and, subsequently, to structured interviews. From these 

interviews, additional 87 low-level KW are collected.  

Selection of Kansei Words 
At this stage, a deeper understanding of the consumers’ Kansei structure is possible (Lokman, 2010; 

Schütte, 2005). It is necessary to identify the Kansei structure by reducing the initial set of low-level KW, 

in order to reach a treatable and practical set of high-level KW (Schütte et al., 2004). According to 

Schütte & Eklund (2005) this reduction should be performed without losing valuable information.  

There are several tools proposed in the literature to identify the high-level Kansei structure (Lokman, 

2010; Schütte, 2005; Schütte et al., 2008), such as:  

§ Affinity Diagrams 
§ Brainstorming Techniques 
§ Experts / Designers Opinion  
§ Interviews 

§ Statistical Methods: 

– Factor Analysis (FA)/Principal Component Analysis (PCA) 

– Cluster Analysis 

§ Others  
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Before proceeding with literature application examples where these tools are applied, it should be noted 

that several papers refer to Semantic Differential technique (SD), developed by Osgood et al. (1957), 

as a tool to use in this phase of the methodology (Selection of KW). However, this scale (or equivalent 

rating scales) are actually employed in the next phase – data compilation/collection – ranking products 

against KW. Only afterwards, statistical methods (e.g. FA/PCA and cluster analysis) may be applied to 

the SD data, aiming at further reducing the previous semantic space. Note also that the methodology 

proposed in Chapter 4 aims at clarifying this issue by outlining the possibility of such an iteration (in the 
spanning of either the semantic space or the product properties space) in the KE methodology.  

The aforementioned techniques are used in several studies, as can be seen in Table 15, 7th column – 

‘Other tools to span the semantic Space’–, in Annex 1. For instance, when evaluating chocolate bars 
design, Schütte (2013) uses distinct tools, such as affinity diagrams (performed by lead users, company 

brand manager and a facilitator), experts’ opinion, analogue visual scales (an alternative to SD) and 

FA/PCA, to reduce the original set of 180 words to a mere 15 representative high-level KW (e.g. ‘classic’, 

‘appetizing’). In a different study, Hsu et al.  (2017) perform a SD evaluation of 44 chair stimuli, using 

18 KW pairs selected by a team of design experts. Subsequent application of hierarchical cluster 

analysis (k-means algorithm) allows the authors to lessen the original word pairs to eight KW pairs like 

‘displeased-pleased’ and ‘rigid-soft’. In another KE study by Nordvik et al. (2009), the initial set of 1,500 

KW is reduced by means of brainstorming techniques, affinity diagrams and iterative clustering and 
evaluation processes, down to six words spanning the semantic space of wood flooring pictures (e.g. 

‘vivid’, ‘harmonious’ and ‘colorful’). FA/PCA are also used in several studies, as in the recent paper by 

Mouta et al. (2017), and in the study by Okamoto et al. (2007), where the initial set of 27 KW is reduced 

to three main factors (high-level KW): ‘gorgeous’, ‘cool’ and ‘lightness’. As a final remark, note that most 

of the studies end up using between three and eight high-level KW in the subsequent analysis.  

Compiling Data 
A closer look to the literature on KE methodology leads to the understanding that this step coincides 

with the last step of spanning the space of properties, having the exact same nomenclature (Section 

2.5.3). In fact, the data compilation results from the interaction between the two spanned spaces (i.e. 

the semantic space, described in the present section, and the space of properties, detailed in Section 

2.5.3). At this phase, the data is collected, compiled and organized, and the result is then used as an 

input to the next phase, Synthesis (Schütte et al., 2004). A more comprehensive explanation is thus 
given in the Compiling Data step of the next section (Section 2.5.3). 

Having described the three necessary steps to span the semantic space, it is interesting to verify that 

some tools are recurrently used throughout nearly every KE study. Such are the cases of:    

§ Affinity diagrams, which are used in approximately 41% of the reviewed studies (see Table 15, 

7th column – ‘Other tools to span the semantic Space’, in Annex 1) to qualitatively reduce the 

initial set of low-level KW into a smaller treatable set size.  

§ Rating scales, including SD scale, which are used in approximately 95% of KE studies to 

compile the Kansei data, according to  Marco-Almagro & Llabrés (2012). In the papers reviewed 
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for the present project, SD scale is used in 73 % of them. Examples include the study by Djatna 

& Kurniati (2015), Nordvik et al. (2009), Tama et al. (2015), Yogasara & Valentino  (2017) and 

others (see Table 15,  5th column – ‘SD’ –, in Annex 1).  

§ FA/PCA, which is used in approximately 86% of the reviewed studies, in order to further 

reduce/select the semantic space, after the compiling phase is completed. This can be seen, 

for instance, in the studies by Chang & Chen (2016), Chen et al. (2017), Guerin (2004), 

Nagamachi et al. (2013), Yogasara & Valentino (2017) and others (see Table 15, 6th column – 
‘FA/PCA’ –, in Annex 1).   

  Span the Space of Properties (Product Dimension) 
The product dimension phase is the one where product properties/attributes such as the size, shape, 

and color are identified as depicting the domain properties (Lokman, 2010).  According to Marco-

Almagro & Llabrés (2012) these attributes (e.g. ‘color’ and ‘container’) are usually chosen with the help 

of technicians/experts or consumers, and different levels are subsequently defined for each of the 

chosen attributes (e.g. ‘orange’/’yellow’ and ‘glass’/ ‘goblet’). 

As previously stated (see Figure 2), the chosen domain is described under two different perspectives: 

the semantic space and the space of properties. Moreover, the procedures used to span both spaces 

(the semantic space and the space of properties) are very similar (Schütte et al., 2004), as can be seen 

from the comparison between Figure 3 and Figure 4. 

 

Figure 4– Spanning the Space of Properties (Source: 
Schütte et al., 2004). 

Although resulting from similar global procedures, the second step (Selection) presents a rather small 

difference. More precisely, in this step, it is not only important to select the key design properties to 

analyze in the ensuing phases, but also to subsequently select the products that vary in terms of those 

properties (Schütte et al., 2004). Additionally, Marco-Almagro & Llabrés (2012) state that the set of 

products must differ in the previously selected attributes and that the stimuli can either be created (e.g. 
prototypes) or gathered (already existing market samples).  
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Collection and Selection of product properties 
According to Schütte et al. (2004), the product properties/attributes that represent the chosen domain 

are collected, and further selected weighing which account for a larger impact on the human Kansei. 
Similarly to the previously discussed semantic space span, also for products is crucial to use multiple 

sources to collect the properties covering the domain (Schütte, 2005). As can be seen in Figure 5, 
Schütte et al. (2004) highlight that the most commonly used strategies to collect the product properties 

rely on different sources (expert and designers’ opinion, manuals, related Kansei studies, internet and 

others) or may also be manually collected and selected by the designer. In the selection phase, the 

authors claim that majority of studies use affinity diagrams, designers’ choice, ranking studies or even 

the Pareto diagram. The selected data is then compiled and used as an input to the next phase 

(Synthesis).  
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Figure 5 – Tools for Spanning the Space of Product Properties 

(Adapted from: Schütte et al., 2004). 
 
In addition to the tools depicted in Figure 5, literature shows that the selection of products may also 

include some of the techniques used to reduce the semantic space, such as FA/PCA, cluster analysis, 

additional affective plots in the form of radar charts, and others (see Table 15, 7th column – ‘Other tools 
for spanning the Space of Product Properties’–, in Annex 1).  

The aforementioned techniques can be seen in multiple studies. For example, in the study by Nordvik 

et al. (2009), 100 different attributes of wood floorings are collected from retailer Internet websites, 
manufacturer catalogues and technical data sheets, and from wood dry sorting rules. Then, the selection 

of attributes is conducted manually based on expert groups and relevant literature, leading to only four 

key attributes (e.g. ‘lightness’, ‘pattern’, ‘visual activity’ and ‘color’). Thereafter, eight products matching 

the key attributes are selected from the European market2. In the article published by Chang & Chen 

(2016), the collection phase consists of garnering 114 pictures of steering wheels from different 

magazines, books and almanacs. Then, in the selection phase, the authors use an affinity diagram 

(performed by focus groups constituted by industrial design students) and subsequently apply 

morphological analysis to reduce the initial number of significant samples down to six possible design 

solutions. Another example comes from the food industry, where Schütte (2013) uses company groups, 

                                                
2 The source is not specified by the authors. 
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lead users, online questionnaires and finally, the Pareto’s methodology, to find eight key product 

properties, and then gathers ten product samples matching those key properties. Hsu et al. (2017), 

besides taking to related Kansei studies and design books to collect the initial set of 44 chairs, use 

several other techniques to select the product samples, such as: i) K-means clustering algorithm (thus 

bringing the number of chairs down to 16); ii) factor analysis (eliminating two additional chairs); and 

finally, iii) eye tracking, leading to the understanding that backrests and seats are the two key features 

of a chair shape. In yet another example, Nagamachi et al. (2013) survey distinct hospital mattresses, 
journals, previous studies, expert knowledge, and manual guidelines to develop 51 different mattresses 

and acquire 12 additional ones, yielding a total of 63 different types of products for the experiment. In 

the selection phase, techniques such as Force Sensitive Application and FA/PCA are used to measure 

body pressure and to enable the clustering of samples, respectively. With these tools, the authors bring 

down the number of mattresses to 15.  

Compiling Data 
The collecting and compiling data stage consists of grasping the consumer Kansei towards the selected 

products, and collecting the relevant data for the subsequent Kansei analysis. Lokman (2010) and 

Nagamachi (2011) claim that there are several routes to grasp the consumers’ Kansei (as illustrated in 

Figure 6), which may be combined, meaning that there is not a unique pathway to be chosen. According 

to the authors, Kansei can either be measured by means of physiological measurements, evaluating 

physiological responses to external stimuli, or by means of psychological evaluations, which deal with 

human mental action and behavioral responses. 

 
Figure 6 – Routes to Reach Kansei (Adapted from: Lokman, 2010; Nagamachi, 2011). 

 Lokman (2010) and Nagamachi (2011) state that physiological measurements consist of analyzing 

brainwaves by Electroencephalography (EEG), muscular loads measurements by Electromyography 

(EMG), Heart Rate (HR), eye movement tracking, and expressions (body/facial expressions). Lévy et 

al. (2007) also refer Event-Related Potential (ERP) and Functional Magnetic Resonance Imaging (fMRI) 

and, finally, Nagamachi & Lokman (2015) complete the previous list with Nuclear Information and 

Resource Service (NIRS) and Galvanic Skin Response (GSR) measuring. On the other hand, 
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psychological measurements include evaluating the attitude and action of the consumers towards 

different products, and rating the selected KW against the selected products, using either SD scales 

(e.g. Lokman, 2010; Schütte, 2005), Different Emotional Scale (DES) (e.g. Lokman, 2010), Visual 

Analogue Scale (VAS) (e.g. Schütte, 2005), and other appropriate scales (Lévy et al., 2007; Lokman, 

2010). 

The aforementioned techniques can be seen applied in a series of recent studies. For instance, Hsu et 

al. (2017) and Köhler et al. (2015) both use an eye tracking system to analyze customer fixating points 
while observing 3D chair forms and clock designs, respectively. Dream Bed Co., a company based in 

Hiroshima, developed a successful and comfortable mattress which prevents pressure ulcer, based on 

brainwave analysis (Nagamachi, 2016). In parallel, psychological measurements can also be seen in 

several past applications, such as: the use of a 5-point SD scale with words ranging from ‘depressing’ 

to ‘stimulating’, to study autistic children’s Kansei responses towards humanoid-robots as teaching 

mediators (Aziz et al., 2015); or in the study of in-vehicle rubber keypads (Mouta et al., 2017), where 

participants use a VAS to established their judgments through given Kansei words like ‘pleasantness’, 

‘smoothness’, and ‘clickness’ for different values of force, snap ratio, and stroke of 11 selected vehicles 
keypads. Another example of psychological measurements can be seen with the usage of a VAS in an 

online questionnaire to register consumer semantic expressions, ranging from “sweet” to “modern”, 

when evaluating the design of both the interior and exterior (packaging) of pictures of chocolate bars 

(Schütte, 2013).  

According to Schütte et al. (2004), after each contributor/subject having rated each of the KW against 

the stimuli (products, samples, mock-ups), the data can be structured as shown in Figure 7. This will be 

used as an input to the next phase (Synthesis).  
 

      

However, a remark should be made regarding this step of the methodology, as it is not clearly presented 

in the literature. The way the compiling data phase is integrated in the KE methodology (Figure 3 and 

Figure 4) may lead to the misunderstanding that there are two different compiling phases and that there 
is no interaction between the space of properties and the semantic space. It may also give the wrong 

Figure 7 – Data Compilation 3-D Matrix (Adapted from: Marco-Almagro & Llabrés, 2012). 
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idea that at this stage, both the semantic words and key products are already the final selected ones, 

which is not always the case in several of the reviewed papers.  

To address this concern, Marco-Almagro & Llabrés (2012) suggest that this phase should be called 

‘Data Collection’ and should appear in the Schütte’s model as a single stage, after selecting both the 

final KW and products. The authors state that this phase shall include important decisions, such as the 

participants in the survey, the sample size, and the scales to measure the participant responses towards 

the stimuli. Thus, the aim is to highlight the importance of the phase and making it evident that such 

compilation gathers the data from the two previously spanned spaces. However, since the data 

compilation may also be used for further selecting/reducing the spanned spaces, it also makes sense 

that Schütte (2005) includes this step in the spanning phases of the methodology. Therefore, a 
suggestion is made in chapter 4, in order to integrate both Schütte (2005) and Marco-Almagro & Llabrés 

(2012) contributions. A slightly modified way of presenting the methodology is thus suggested, aiming 

at providing a more comprehensive overview of the former.  

  Synthesis 
Lokman (2010) and Schütte et al. (2008) clarify that this is the phase where the attributes/properties of 

a product (product dimension, α) and the consumer Kansei (Kansei dimension, β) are linked, as depicted 

in Figure 8. By synthetizing the information from the two spanned spaces it is possible to understand 

which product properties evoke which of the consumer Kansei (Schütte et al., 2004), thus discovering 
a certain number of product properties related to each selected KW. Schütte (2005) claims that the 

synthesis stage is the core area of KE, being the key differentiator to all other disciplines operating in 

the area of emotional product design. 

 
Rösler et al. (2009) emphasize the existence of an evidently strong correlation between the product 
physical characteristics and user emotions, in such a way that it is possible to use physical 

measurements to predict how a certain feature will “feel” to the user. Moreover, Lokman (2010) stresses 

out the existence of a distinct number of methods (either quantitative or qualitative) available to define 

the relationship between product properties and their semantic descriptors. Schütte et al. (2008) 

categorize these methods threefold: manual methods, statistical methods and other methods. 

§ Manual Methods – e.g. Category Quantification tool (KE Type I), which is the oldest and easiest 

to apply, according to Schütte (2005).  

§ Statistical Treatment – e.g. Quantification Theory type I (QT1), Regression Analysis (RA), and 

General Linear Model (GLM).  

§ Other Methods – e.g. Fuzzy Logic (FL), Genetic Algorithm (GA), and Rough-Set Analysis 
(RSA). 

Figure 8 – Synthesis Process (Adapted from: Lokman, 2010). 
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Finally, Lokman (2010) and Schütte (2002) mention other existing techniques that enlarge the previous 

list, such as Neural Networks and Partial Least Square (PLS) method. Neural Networks can be seen 

applied, for instance, in the shoes Industry by Ishihara et al. (1997), whereas the PLS method is 

observable, for instance, in home design applications (Nagamachi, 2016) and in the study by 

Nagamachi et al. (2008) to develop a new bath salt packaging design.  

Marco-Almagro & Llabrés (2012) also refer that QT1, one of the most widely used tools in the synthesis 

phase, works with the average data from all participants towards the different stimuli and KW. As this 

technique does not take into account the variability among individuals, the authors suggest using Ordinal 

Logistic Regression (OLR) instead, as latter exemplified in the paper of Marco-Almagro & Schütte 

(2014). However, these statisticians also recognize that the results from OLR may be slightly harder to 
interpret.  

The abovementioned techniques are observable in several KE literature studies (see Table 15, 9th 

column – ‘QT1’–, and 10th column – ‘Other Tools for the Synthesis Phase’– in Annex 1). For instance, 
Okamoto et al. (2007) apply both RA and RSA to obtain decision rules between beer can properties and 

human emotions. One of the results of Regression Analysis shows that to evoke the ‘cool’ Kansei, the 

beer can should be colored in silver, have golden letters, a traditional symbol, solid texture and display 

many lines. One example of RSA results is that 73.96 % of shinny labels and dark cans evoke a ‘cool’ 

Kansei. QT1 is also commonly used in KE, being observed in approximately 41 % of the reviewed 

studies (see Table 15, 9th column – ‘QT1’–, in Annex 1Annex 1 – Previous KE Studies). For example, 

Schütte & Eklund (2005) apply QT1 to find that a ‘quality’ and ‘precision’ switch-button must be narrow, 

have a zero position at the side, and contain both grooves and indentures on its surfaces. Other physical 

characteristics related with ‘ergonomic’, ‘professional’, ‘robust’ KW are also identified and included in 

the design recommendations. Nordvik et al. (2009)  also use QT1 to understand, for instance, that a 
floor is perceived as ‘colorful’ mostly due to its lightness, rather than to its color. Moreover, in the study 

of in-vehicle rubber keypads, performed by Mouta et al. (2017), linear regression models are applied, 

leading to the discovery of a new relevant parameter for the analysis. More precisely, the difference 

between actuation and contact forces of the keypad is found to be a better predictor for the ‘sharpness’ 

of the click, rather than the ones previously suggested in manufacturers’ guideline books. Finally, an 

example of a GA application can be seen in the automotive industry to gauge the driving comfort of 

automobiles (Tsuchiya et al., 1996). The study results indicate, for instance, that a typical comfort space 

is characterized by: i) the distance from the user eye point to the vehicle front pillar (i.e. vehicle property 
‘XL58’); and ii) the vertical angle with the front window (i.e. vehicle property ‘H122’). Thereby, the authors 

conclude that when property ‘XL58’ is small and ‘H122’ is large, the driver perceives the vehicle as 

‘comfortable’. 

According to the methodology scheme (see Figure 2), the model building and test of validity, come right 

after the synthesis stage and are next described.  
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  Model Building and Test of Validity 
All the quantitative and qualitative methods employed in previous steps of KE methodology result in the 

KE model constituted by the list of design guidelines that must be herein synthesized and outlined 

(Schütte, 2005; Schütte et al., 2004). 

For instance, the model of Nordvik et al. (2009) clarify the results from previous stages by setting out 

the complete list of the relationships between product properties and Kansei (emotions). One example 
of their model output is that a colorful floor must have high visual activity, be dark, colored in red, and 

the pattern is non-relevant. The complete resulting list consists of the full set of established design 

guidelines, attempting to improve on product design and boost the respective product sales, while 

having the consumer as a central figure behind such development.  

Previous studies suggest that the resulting model (output from synthesis) must be validated in order to 

serve as a strong prediction model for future product developments. However, only a few of the literature 

studies actually perform validation tests. Schütte (2005) stresses out the need to foster the model 

validation concept in KE methodology. At this stage, Marco-Almagro & Llabrés (2012) suggest building 

one or several new stimuli according to the obtained model guidelines and present them to some 

individuals within the target group. The new results may then be compared with the former ones.  

However, it is important to highlight that the present work aims at presenting the output design guidelines 

to the company, and only subsequently should the company focus on developing the prototype based 

on such design guidelines, in order to validate these results. Therefore, it is crucial to make the 
methodology clear to the company in which the project is being applied, emphasizing the importance of 

carrying out the validation phase prior to final product development. 

After understanding the different phases of KE methodology and identifying a lack of application studies 

in the beverage sector, the natural option in the present project falls on a Portuguese product-based 

company operating in this industry. The next section presents, in the light of literature review, the 

motivational aspects triggering the application of KE to the development of a new product in the 

Portuguese beverage sector.  

2.6 KE Applications in the Beverage Industry and in Portugal 
It is noticeable that multiple KE studies target products, but some applications can also be found in both 

services and systems development. Examples of service applications are home delivery services (Chen 

et al., 2015) and the design of waiting areas in the healthcare industry (Ayas et al., 2008). System 

development applications are, for instance, the design of university mobile-based  (Persada et al. 2017) 

and web-based interfaces (Hadiana et al., 2016), e-commerce (Lokman, Noor, & Nagamachi, 2006) or 

e-learning websites (Naim & Ibrahim, 2014). Nevertheless, and in the context of the present study, 
special focus is given to product applications.  

According to Shauchenka (2015) the scope of product development under KE methodology is 
continuously growing. Previous applications are spread across multiple areas of research (Nagamachi 
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& Lokman, 2015), such as the automotive industry, aircraft industry, food and beverage industry, 

electronics, robotics, cosmetics and others (see Table 15, 3rd Column – ‘Area’ –, in Annex 1). From the 

literature review it is also seen that the majority of studies focus on the automotive industry, food 

consumption goods, and on home appliances. Moreover, although there is a wide range of applications 

addressing the packaging and design of food consumption goods, such as Danone and Auchan yogurts’ 

study by Masson et al. (2016), Cloetta’s chocolate bar design by Marco-Almagro & Schütte (2014), and 

the design of a Ketchup sauce bottle by Mamaghani et al. (2014), only a few are observable in the 
beverage sector, leaving a wide room for future research and improvement. As Martinez (2013) states, 

the food and beverage industry typically presents low innovation rates, lagging substantially behind 

other industry sectors (e.g. electronics and automotive). The author reinforces that, despite the facts, 

this industry faces similar challenges relatively to innovation as do other industry sectors. As a result, 

Martinez (2013) guarantees that having a strong Research and Development (R&D) strategy aligned 

with all other commercial activities, and taking advantage of external knowledge (e.g. scientific and 

technological knowledge acquired from other firms, universities or research institutes)  is important to 

foster innovation and succeed in this area of business.   

Some of the studies in the beverage sector include the work of Okamoto et al. (2007), which obtain a 

model to improve the design of a beer can, and a rather specific study conducted by Chihara & Yamazaki 

(2012), to analyze the relationship between the drinking ease and a beverage opening diameter of 
aluminum bottles. Furthermore, there are two studies of Luo et al. (2012) and Tanaka et al. (2017), 

which aim at developing a beverage bottle and a beer cup design, respectively. Moreover, although 

providing scarce details in the analysis, Djatna & Kurniati (2015) also create a new packaging design 

for a tea powder freshener. Finally, Marco-Almagro & Llabrés (2012) exemplify how to apply KE to an 

illustrative case of a fruit juice, Barnes & Lillford (2009) employed KE to develop a beer bottle design 

that promotes the brand extension of an UK beverage company, and Yánez et al. (2018) perform but 

only the first three steps of the methodology to motivate the development of a beer bottle design 
centered on the consumer emotions. However, these studies present a few limitations (e.g. limited 

number of product attributes taken into consideration, do not complete all the phases of the 

methodology, do not validate the obtained models within the target group, assume homogeneity among 

the surveyed participants) and thus, the authors suggest that future research must be promoted to 

improve on the obtained results.  

Moreover, no studies have been found to be specifically directed to the development of a bottle of water 

packaging design. Only one study by Luo et al. (2012) includes a water drink category among its six 

categories of research objects (i.e. carbonated drinks, water drinks, tea drink, fruit juice, milk and coffee, 

and sports drink). Furthermore, in Portugal, the application of KE to the development of new products 

is still very limited. A limited number of studies are observable in the present literature research. A few 
exceptions include the paper by Mouta et al. (2017) in the automotive industry, the master thesis by 

Balduino (2012) which addresses a tea consumption analysis, and the study by  Santos et al. (2010) 

regarding the uniform design of flight attendants. There is also a theoretical thesis written by  Neto 

(2014), which aims at supporting and motivating future applications of KE methodology.  
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As a result, the aim of the present study is to extend the application range of KE studies in the beverage 

sector, more precisely, on a bottle of water packaging design of a Portuguese-based company. 

Exploring this industry through the application of a new methodology, scarcely used in Portugal, may 

represent a major opportunity and be competitive advantage for the company. The main goal is to 

improve and develop the exterior design (packaging) of a company product and analyze the impact 

these modifications will have on the consumer emotions.  

To close this chapter, Section 2.7 presents the principal conclusions of the literature research. 

2.7 Literature Review Conclusions 
In the context of the currently rapid evolving society and the inherent modifications in consumer needs, 

the way companies develop and/or renew their product portfolio is rapidly transforming. The 21st century 

demanding consumers take functionality and physical quality of a product for granted. Hence, it is 

argued that the emotional side of design and the understanding of the deep consumer emotions will 

greatly account for the differentiation and success of a product.  

There are several methodologies addressing the area of emotional design. However, founded by Mitsuo 

Nagamachi in the early 1970s, KE excels in this field, given its capability to build statistical models that 

quantify how and which physical properties of a product will influence specific consumer feelings and 
emotions. Kansei is a multifaceted Japanese expression that is related with feelings, wants, needs, 

sensations, affection, emotions, images, and everything that is processed in the human mind, while 

absorbing information from the external environment. 

Until now, the highest success of KE applications is visible in Japan with, for instance, the development 

of Mazda Miata MX-5, the Sharp video camcorder, and the Wacoal new bra design. Nevertheless, KE 

has recently started to spread across European countries, having already called the attention of multiple 

brands like Nestlé, Danone, Electrolux, Ford, SAAB, and others.  

After Mitsuo Nagamachi introducing KE, several authors and researchers have driven and deepened 

the development of the methodology, thus increasing the accountable types of KE and the range of its 

application areas. Major contributions from authors like Schütte (2005) and Marco-Almagro & Llabrés 

(2012) are taken into consideration while describing the methodology. The several phases of KE 

methodology, structured and generalized by Schütte (2005), include choosing the application domain, 

spanning the semantic space and the space of product properties, the synthesis analysis, the test of 
validity, and finally, the Kansei model delivery phase.  

Some limitations observed in the reviewed papers include the need for a more systematic analysis, 
building on a more appropriate and extensive use of statistical tools. Presentation of results should be 

clearer, easier to interpret and understand. There is the need to highlight the importance of the validation 

phase prior to the product development phase within the company. Few studies actually conclude this 

stage of the process. Hence, it is important to reinforce that the design guidelines are only to be 

implemented into a concrete product development once these are validated by the company or by an 

outsourced designer/design company.  
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Having scrutinized the existing past KE applications, the present study focuses on the development of 

a bottle of water packaging design, in the Portuguese beverage sector. The lack of studies in this area, 

added to the fact that KE has been scarcely studied or applied in the Portuguese market, leave a wide 

room for future research and improvement, thus resulting in a promising area to explore. 

The next chapter (Chapter 3) presents the case study of the project and introduces the beverage 

company where the observed methodology will be applied in the posterior master dissertation.  

3. Case Study 

3.1 Selection of the Company and Product to Study  
Selecting the adequate candidate to provide the ground for the application of the KE methodology, arose 

from the earlier stage market observation and the finding that the beverage sector is traditionally lagging 
in the application of more scientific and structured approaches like KE. Considering its leading position 

in this market sector, the Super Bock Group naturally emerged as a major potential choice.  

Contact was initiated with the Sales Vice President and after the idea having received his acceptance, 
a meeting was scheduled with both himself and the Director of Innovation, in order to introduce and 

present the KE methodology. Such a meeting generated both the interest and the accord to proceed 

with an actual application of the KE methodology. At this point, the selection of a bottle of water 

packaging design was brought forward as probably the most suitable subject, from the company 

perspective, of a potential KE methodology application. A second meeting was agreed to address the 

‘Choice of Domain’ phase – first stage of the KE methodology – in accordance with the Group best 

interests, where company officials would propose which specific bottle of water was to be elected as a 
subject of the study and also the respective target group specifications.  

The Super Bock Group3  is a Portuguese company operating in the beverage sector and has both title 

and ownership to a few reputable and long-established national market leading brands. The company 

claims to incorporate a culture of continuous search for new frameworks, such as scientific and 

technological tools, to develop, enhance, and continuously innovate its processes and product portfolio. 

3.2 The Super Bock Group 
Founded in 1927, the Super Bock Group is the largest Portuguese controlled beverage company with a 

multi-brand and multi-market strategy. As recently as of November 2017, the Unicer Group decided to 

change its name and thrive on the huge brand awareness of its most notorious and largest revenue 

product: Super Bock brew (Jornal de Negócios, 2017). Although the Super Bock Group core business 

is based on beer and bottle water products, the group has interests distributed across several segments, 

including soft drinks, wines, malt production, tourism and marketing businesses. The company’s stock 

                                                
3 The information presented in this chapter is based on both the company’s webpage: 
https://www.superbockgroup.com and on presential meetings at the Super Bock Group office, located in Lisbon. 
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is held by the VIACER group (56%) and the Carlsberg Group (44%). The group generated a total 

revenue of approximately 450M€ in FY’2016 (numbers for FY’2017 not available yet at the date this 

project is being written) and employs circa 1.200 people (UNICER, 2016).  

The Super Bock Group stated mission is to passionately create and produce new beverages. The 

company seeks innovation, in order to constantly involve and surprise the consumer. Their aim is to 

pursue excellence in the production and development of beverages, appreciated by all types of 

consumers, invest in branding and address both the national and international markets. The Super Bock 

Group values human capital, promoting the involvement of employees, investing in their enrichment 

along with the investment in products and brand. Social responsibility is part of a sustainable, 

progressive and medium-to-long term strategy of a company that intents to leave a mark in society and 
offer value to both the community and shareholders. Selecting the Super Bock Group as a case study 

sprung also from their ambitious values, the constant search for better opportunities and market 

approaches, and openness to disruptive new ways of innovating and differentiate themselves in an 

increasingly competitive world. The Group encourages feedback from the consumer and empirically 

incorporates it into product development.  

 Company Brands and Products 
The Super Bock Group presently offers five different brands of beer, namely Super Bock, Super Bock 

Seleção 1927, Carlsberg, Cristal, and Cheers. It also produces one brand of cider, called Somersby, 
and one brand of Sangria. The soft drinks portfolio includes Frutea, Frisumo, Frutis, Guaraná Brasil and 

Snappy. The eight different brands of wine consist of Vinha de Mazouco, Campo da Vinha, Vinha das 

Graças, Tulipa, Planura, Monte Sacro, Porta Nova, and Quinta do Minho. Finally, in the water drink 

category, the company counts on the following brands: Vitalis, Caramulo, Melgaço, Água das Pedras, 

and Vidago. Other than the Melgaço Water and Tulipa wine, all the aforementioned brands own distinct 

products or flavors, or include variances within the same product (e.g. dimension, format, packaging).  

From the products currently in the company portfolio, the five bottles in the water drink category 

constitute strong candidates for the posterior project development. 

 The Super Bock Group in Portugal and Worldwide 
The Super Bock Group headquarters are located in Leça do Bailio, as depicted in Figure 9. Several 
other facilities are spread across the Portuguese territory. The purpose of the geographical coverage to 

enforce proximity with the consumers, in order to serve them efficiently and with high quality standards. 

The facilities are strategically positioned to establish strong bounds with the community. Leça do Bailio 

headquarters are responsible for all the audit, management control and Planning, procurement, legal 

affairs, project management, marketing, communication, logistics, human capital management, beer 

productions, operations planning, quality control, information systems and sales. Whereas all other 

smaller bases are located in strategic locations to take care of specific business segments, such as malt 
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production, wine production, water capturing and bottling, tourism, marketing and sales, as represented 

in Figure 9. 

 
Figure 9 – The Super Bock Group in the Portuguese Territory (Adapted 

from: the Super Bock Group, 2017). 

These locations include Santarém, Melgaço, Vidago, Pedras Salgadas, Caramulo, Castelo de Vide, 

Envendos, Lisboa (Miraflores), Lisboa (Tojal), Póvoa do Lanhoso, Palmela, Faro, and also Madeira and 

Azores. 

In the rest of the world, the company is currently spread through all six continents and in more than 40 

countries. No key economic indicators could be found regarding the geographical distribution of 

business.  

 Innovation and Product Development Processes 

Innovation Process 
The Super Bock Group believes that investing in R&D is paramount to promote evolution and growth in 

both the national and international market, while adding value to the company. The underlying 

philosophy concern is to create disruptive processes which can give birth to differentiated products, thus 

generating key differentiators capable of distinguishing the Super Bock Group amongst other competing 
companies in the industry. This strategy is believed to be key towards steering the group into a leading 

position in distinct market and business segments.  

The innovation process is criteriously delineated, in order to avoid consumer disappointment or 

compromising the quality of the company products. Innovation being driven by the market, the main 

focus on creating relevance and impact, while following consumer expectations.   

The main innovation principles of the company consist of: 

§ Continuously upgrade and review its portfolio of products; 
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§ Include new technological and scientific approaches in product design and processes; 

§ Maintain national recognition and be a leading reference for stakeholders in Research 

Development and Innovation in the beverages business; 

§ Advocate operational and scientific research. Promote implementation of innovative projects 

considered important in the beverages business, such as: 

o Drinks, health and nutrition; 

o New processes, technologies and packaging or extracting process materials; 
o New managerial and Industrial methods and tools; 

o New contexts for drinks production or formulation; 

o Others. 

Product Development Process 
The Super Bock Group adopts the same methodological approach in all instances of product 
development, i.e. in the creation of new products, in the re-design of already existing ones in their 

portfolio, which include: i) new to the world products; ii) new product categories; iii) modifications in the 

product line; iv) product improvements; 5) repositioning.  

The Super Bock Group believes that the importance of adopting a consistent and continuous product 

development process is crucial to gain competitive advantages, and thus survive in the competitive 

marketspace while exceling competition. New products play a central role in the company positioning 

and recurring success, while the absence of a continuous rollout of new additions or improvements lead 

to stagnation and most likely being overpassed by competitor innovations. The fundamental steps of 

the Super Bock Group process for product development and innovation are graphically presented in 

Figure 10. The process is nevertheless kept flexible in the sense that not every one of the steps 
described might be considered in one instantiation of the process for a specific product.   

This process begins with the search for new market insights and opportunities and goes all the way up 

to the moment where the product is launched in the market. However, the scope of the present project 
is confined to only the initial stages of product development: from inception up to the concept testing 

phase, inclusively. All subsequent process stages, comprising the marketing strategy development, the 

analysis of the economic viability of the conceived product or concept (i.e. the business analysis), the 

development of the product itself, and the market test prior to the final product launch, are to be left 

outside the topics of discussion under the objectives of the present project and pursued by the Super 

Bock Group under its own criteria.  
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1) Market insights and opportunities: The company begins with highlighting the need to search for 

market opportunities, doing so by gathering both short and long-term consumer insights. It believes 

in the importance of observing the target market along with its tendencies and focusing on how 
these trends will potentially influence the consumers.  

2) Benchmarking: It is important to analyze the competing product offers and positioning, in order to 

comprehend the competitive environment where the new product will grow. The Super Bock Group 
aims positioning their products on the high-level market tier.  

3) Generate Ideas: This third step consists of generating ideas which emerged in the precedent 
market analysis and from the accumulated insights. The ideas are generated by stimulating 

communication, brainstorming, acknowledgement and support from different sources, which might 

vary with the type of new product. These sources might include scientists, designers, company 

employees, retailers and point-of-sale key personnel.  

4) Screening Ideas: having gathered all the ideas concerning the new product development, it is 

important to select the ones which might be turned into potentially profitable products. As such, the 

ideas are systematically screened, to assess their viability and future potential.   

5) Concept Testing:  The concept consists in a detailed version of the main idea resulting from the 

previous phase. These detailed concepts may verse on the benefits of the product, the market-

niche or time-zone consumption space. Another way of looking at the detailed concept is to write it 

as the main message which the product seeks to hit the consumers with. A new benchmarking 

phase may occur at this point, in order to consistently define the product positioning against its 

competitors, and to more accurately define the concept behind the product. This benchmark may 
be run with either the company own ideas or against its competitors.  

Within this phase, the idea is to collect the consumer opinion without having to resort to large-scale 

productions. This is typically accomplished by means of a presential focus group discussion or 
online surveys with retailers and/or consumers. Surveys are conducted over prototypes, drawings, 

Figure 10 – The Super Bock Group Product Development Process. 
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or a product of reference in the market. Moreover, it may include only the product presentation, 

only the concept, or both the product and the concept, depending on the study type of goals and 

on the new product type.  Finally, the dimensions that these tests seek to uncover include the 

communicability and credibility of the new concept, the gap between this concept and the already 

existing ones, its perceived value, the purchase intention and buyer accessibility, and also the 

delineation of the target-market.  

The product development process in use within the company is described, in order to highlight the 

benefits that a structured scientific approach, based on quantitative models and statistical tools whilst 

focused on the consumer feelings and emotions, may harvest. In particular, it will be investigated how 

KE methodology may be applied to support the development of a company product, more precisely a 
bottle of water packaging design.  

Having described the project research context, performed a literature review on the KE methodology, 

identified and selected a suitable company to proceed with its application, Chapter 4 now outlines the 
main steps to undertake in the ensuing dissertation, while proposing the respective tools to use in each 

of the methodology stages. The expected outcomes of the future work are briefly described. 

4. Methodology 
The present chapter starts by proposing, in Section 4.1, the slight modified KE methodology that will be 

applied in this study, while outlining all the tools to use on each of its application steps.  The following 

sections provide a theoretical background on some of the main selected tools, namely FA for use at the 

high-level KW selection phase (in Section 4.2) and both QT1 and OLR, for use at the synthesis phase 

(in Section 4.3).   

4.1 The proposed KE Methodology 
The KE methodology, proposed in Figure 11, is derived from the literature. It not only integrates both 

Schütte (2005) and Marco-Almagro & Llabrés (2012) contributions, but also attempts to clarify some 

aspects concerning the final selection of KW and products to be studied. 

Looking at Figure 11, it is possible to verify that this suggestion consists of separating and giving 

evidence to a previously slightly hidden phase in KE methodology (‘Collecting and Compiling Data’) and 

to the iterative relation existing between itself and the ‘Selection’ phases (within the ‘spanning spaces’ 

phases, in Figure 11). It brings into evidence that the data is compiled using the output from both the 

semantic space (selected KW) and from the space of product properties (selected products). As such, 

by outlining/isolating the ‘Data Collecting and Compiling’ phase, not only this step assumes its proper 

relevance, as it also makes it easier to understand that the SD scale is naturally assigned to this phase, 
rather than to the ‘Selection’ stage (as mentioned by several authors in the literature). Only after data 

being compiled (i.e. evaluate the selected products against the selected KW), may statistical tools (e.g. 

FA/PCA) be used to further reduce/ select the KW or products in use. In order to exemplify, at this stage, 

a KE study may start by i) qualitatively select a set of approximately 18 KW and 16 products out of the 
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initially collected large number of KW and products, respectively; then ii) perform a SD questionnaire 

using both the words and products selected in i) (i.e. collect and compile the data); iii) use quantitative 

methods, such as FA/PCA or cluster analysis, to work upon the complied data and to newly 

reduce/select the number of KW and/or products in the evaluation (e.g. select 4 KW out of 18 and/or 14 

products out of 16); iv) perform a new SD questionnaire using both the words and products selected in 

iii); v) proceed to the next stage of the methodology – Synthesis. Finally, the last modification includes 

changing the name of the final step of the methodology. This step is herein named ‘Final Kansei Model’, 
instead of the original nomenclature ‘Model Building’, as it is believed that the model building phase is 

already completed and only the final design guidelines (Kansei Methodology outcome) are to be 

presented to the company.  

The several steps of KE methodology, depicted in Figure 11, are going to be applied to one of the 

bottles of water within the Super Bock Group product portfolio. As such, the main methodology sub-

steps and the respective tools or approaches proposed are as follows: 

1) Choice of Domain: the domain is to be chosen in accordance with the interests of the Super Bock 

Group. The already scheduled second meeting with the company officials (previously mentioned 

in Section 3.1) will address the identification, following an internal company discussion, of both the 

research object (i.e. product specifications) and the target-market to be analyzed. This will enable 

initiating the subsequent phases of the KE application procedure. The output of this phase and 
main topics discussed in the scheduled meeting are detailed in Section 5.1. Once the selected 

domain is identified, an as large as possible number of products is then collected to broadly cover 

the chosen domain.  

 
Figure 11 – Proposed KE Methodology (Developed from: Schütte, 

2005; and Marco-Almagro & Llabrés, 2012). 
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2) Span the Semantic Space: having observed the tools recurrently used at this stage and matching 

these with the resources possible to obtain for the present work, the approach to use in each one 

of its sub-steps consist of: 
 

 
 

As depicted in Figure 12, the first step of spanning the semantic space involves using distinct 
sources to completely cover the selected domain. A minimum number of 50 adjectives, nouns 

and/or expressions describing the selected domain are collected from the internet and social 

networks, from both the Super Bock Group and competing products advertisements, from related 

literature studies, and from a focus group discussion. The selection phase includes both qualitative 

and quantitative approaches. Qualitative techniques include the usage of an affinity diagram, 

design expert’s opinion, and the opinion of the company’s Shopper Marketing and Category 

Development Manager, to considerably reduce the original set of KW. Afterwards, the collected 

data is analyzed by means of FA/PCA, thus obtaining the final set of high-level KW.  Note that, the 
early identified need to have a design expert collaborating in some of the KE application stages 

(including this one) has led to the planning of a meeting with the founder of Formtools company, a 

Portuguese enterprise which devotes part of its work to the development and innovation of 

packaging design, in order to present KE methodology and acquire this valuable resource.  

 

3) Span the Space of Product Properties: the proposed tools to use at this stage are depicted in Figure 
13. 

 
Figure 13 – Proposed Tools to Span the Space of Product Properties. 

The collection step (Figure 13) is also performed using multiple information sources, in a similar 
approach to the one used in the Semantic space (Figure 12). Listing the bottle product properties 

derives from a survey of the pertinent literature, internet research, design guideline manuals, and 

the opinion of design students. The selection of the key design product properties is the 

combination of the results from a focus group discussion and the industrial design expert opinion. 

Subsequently, the selection of pictures of the bottles of water, varying according to the defined 

properties, is done out of all the previous market collated samples (i.e. pictures taken from products 

Span the Semantic Space   
 

• Collection of KW – Internet and social networks; the Super Bock Group 
advertisements; competitors’ advertisements; previous studies; focus group discussion; 
 

 
 

• Selection of KW – Affinity diagram; design expert opinion; company Marketing manager 
opinion; FA/PCA. 

Figure 12 – Proposed Tools to Span the Semantic Space. 

Span the Space of Properties 
 
 
 

 

• Collection of Properties – Previous studies, internet, design guideline manuals, design 
expert opinion; 
 

• Selection of Properties – Focus group, designer expert opinion; 
 

• Selection of Products – Market samples matching key properties (the Super Bock 
Group and competitors); cluster analysis; OA. 
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gathered in a visit to local supermarkets, and from internet research). These will serve as stimuli 

for the first survey questionnaire. A subsequent cluster analysis takes place to identify the main 

group of competing products and thus indicate the ones that should be kept in the subsequent 

analysis and an OA technique is used to dictate both the number and the specifications of the 

products to be kept in the final questionnaire.  

4) Data Compiling and Collection: in this step, it is necessary to prepare the SD questionnaire to be 

handed out to the consumers. The questionnaire is distributed online and addresses the evaluation 

of the selected products against the selected KW. Subsequently, a second questionnaire is 

elaborated, where an even more reduced number of selected dimensions (KW and products) are 

to be evaluated by the consumers. The outcome of this second questionnaire is used in the next 
phase – Synthesis.  

5) Synthesis: a statistical analysis is performed to understand which of the product properties are 

connected to which of the selected high-level KW. For that matter, QT1, logistic regression, and 
regression analysis are applied and its results are compared and later discussed.  

6) Validation: at this stage, a new stimulus needs to be developed according to the established design 
guidelines (obtained from the synthesis phase) and tested within the consumers. This stage falls 

out of the scope of the present dissertation, but needs to be validated by the Super Bock Group, 

should the company decide to carry on with the development of the bottle packaging resulting from 

the final Kansei model. Nevertheless, in the first presential meeting with the Super Bock Group 

officials, the importance of internally carrying out this stage, prior to the Kansei product 

development, has been emphasized and acknowledged by all those present.  

7) KE Model: the resulting model objectifies the bottle of water packaging design guidelines, which 

are obtained pursuant to the objectives of exceeding consumer expectations, boosting product 

sales, and evoking the key desired impressions, emotions or feelings on consumer minds.  

Results analysis and discussion: this last stage of the dissertation consists of analyzing and discussing 
the results obtained from the KE methodology application to the water bottle packaging design. The 

main conclusions and limitations of the study are presented and the design guidelines may be handed 

out to the company.   

The following sections provide a theoretical background on some of the main tools selected to be 

employed within the ensuing KE application. These include Factor Analysis, in Section 4.2, which is 

applied to select the high-level KW, followed by QT1 and OLR for use in the Synthesis phase, in Section 

4.3.  

4.2 Selecting the High-Level KW - Factor Analysis 
Factor Analysis is a multivariate technique, which allows to analyze the interdependence structure 

among variables and to reduce, with minimum loss, the information stored in the observed variables, 
into a smaller number of underlying dimensions or factors (Bonilla, 2004; Hair et al., 2010; Monteiro et 
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al., 2010). Tabachnick & Fidell (2007) clarify that variables which are strongly correlated to one another, 

but substantially independent from other subgroups of variables in the set, are gathered into factors. 

According to Monteiro et al. (2010) and Norušis (1990), FA includes four main stages.  

In the first stage, it is important to evaluate the correlation matrix for all variables in the analysis and to 

compute the Bartlett's (1950) test of sphericity, and the Kaiser-Meyer-Olkin (KMO) measure of sample 

adequacy. According to Hair et al. (2010), these overall measurements of intercorrelation will allow to 

ensure the appropriateness of the data to further extract representative factors or dimensions. 

Examining the correlation matrix will allow the verification of whether the variables are sufficiently 

correlated to be included in the analysis. Monteiro et al. (2010) state that this inclusion condition is 

verified for all variables that have at least one correlation coefficient greater than 0.3. Furthermore, the 
Bartlett's test of sphericity, which tests the hypothesis of the correlation matrix being an identity matrix 

(i.e. correlations between variables are all zero), should result in a high value and a low associated 

probability, i.e. inferior to 0.05 (Leech et al., 2005; Navarro, 2013). If the level of significance associated 

with the test is less than 0.05, that means the hypothesis is denied, and thus, variables are sufficiently 

correlated and appropriate for FA. Additionally, Leech et al. (2005) affirms that the KMO value must be 

greater than  0.7, in order to indicate a sufficient number of items for each factor. Kaiser (1974) classifies 

the KMO values as follows: ‘unacceptable’, for values below 0.50; ‘miserable’, when the value falls in 

the [0.50 – 0.60[ interval range; ‘mediocre’ for values between [0.6 – 0.7[; ‘middling’ for values between 
[0.70 and 0.80[; ‘meritorious’ in the 0.80’s range; and finally, ‘marvelous’ for values greater than 0.9.  

In the second stage, it is necessary to define both the factor extraction method, and the number of 
factors to extract. Principal Components extraction method will be used to identify the dimensions that 

mostly contribute for the total variance of the perceptual data. The number of factors to extract is 

commonly determined by testing several alternative solutions, using different extraction criteria, and 

then interpreting and comparing the results, to guarantee that the best structure is identified (Hair et al., 

2010). A first possible criterion – eigenvalue criterion – suggests extracting all factors which have 

eigenvalues greater than 1 (Hair et al., 2010; Monteiro et al., 2010; Tabachnick & Fidell, 2007). 

Tabachnick & Fidell (2007) indicate that the number of factors which verify this condition is “usually 

somewhere between the number of variables divided by 3 and the number of variables divided by 5” 
(e.g. 15 variables should produce between five and three factors with eigenvalues above one). Another 

important criterion is the scree test by Cattell (1966), which plots the factors (in the x axis) against 

eigenvalues (in the y axis). This criterion suggests keeping the factors which demonstrate having a 

significant amount of common variance, i.e. which lay before inflection point of the scree plot (Hair et 

al., 2010). However, Tabachnick & Fidell (2007) highlight that this test is rather subjective, as relies on 

judgments on where the change in the curve slope occurs, which are usually not exact or easy to identify. 

As such, it may also help analyzing other criteria, such as: the percentage of variance, which 
recommends retaining factors that explain at least 60% of the total data variance (Hair et al., 2010; 

Norušis, 1990); and the communalities. Costello & Osborne (2005) state that communalities are 

classified as ‘high’ when superior to 0.8, although this is unlikely to occur. Most common values fall 

between 0.40 and 0.70, and values below 0.4 are considered low.  



 

 
33 

The third stage includes rotating and interpreting the factors, for which PCA with varimax rotation will be 

used. This extraction method was elected by both Hair et al. (2010) and Costello & Osborne (2005), as 

one of the most commonly used rotational methods that handles any type of data distribution (Monteiro 

et al., 2010). Moreover, being an orthogonal method, imposes no correlation among the derived factors, 

enabling them to be clearer interpretable and easily used in following multivariate techniques (Gaskin & 

Happell, 2014; Hair et al., 2010; Monteiro et al., 2010).  

Finally, the last phase includes computing the factor scores to be used in the subsequent analysis 

(Monteiro et al., 2010). This phase involves interpreting and assigning meaning to the computed factors. 

Hair et al. (2010) considers that loadings between 0.3 and 0.4 “meet the minimal level for interpretation 

of structure”, whereas loadings superior to 0.50 are significant and loadings superior to 0.7 are “the goal 
of any factor analysis”. Note that, the variables with highest loadings must be taken into consideration 

when labeling the dimensions (Navarro, 2013) and that the interpretability of the factors may also be 

used to justify the appropriateness of the extracted factors, in the previous phase (Monteiro et al., 2010).  

4.3 Synthesis Stage  
There are several statistical tools for use in the synthesis stage of KE methodology, as previously 

observed in Chapter 2. QT1 will be firstly applied to the compiled dataset, as one of the most widely 

used tools at this stage. Afterwards, results will be compared by means of a logistic regression analysis, 

as in agreement with Marco-Almagro (2011) suggestion. These tools will all be employed using SPSS.  

 Quantification Theory Type I (QT1) 
QT1, introduced by Hayashi (1952), is actually a linear multiple regression model that permits the 

handling of qualitative categorical independent variables as, for instance, the product properties in KE 

(Marco-Almagro, 2011; Schütte, 2002). This is possible by recoding the original variables into discrete 

dummy variables, assuming value one if a level is verified in a given property of a sample, and zero 

otherwise (Marco-Almagro, 2011; Schütte, 2002; Suits, 1957), as stated in equation (1):  
 

'(()*) = +
1, if	product	8	has	level	?	in	property	B
0, otherwise

 (1) 

where 8 is a given product (with 8 = 1, . . . , F, being F the number of products), and ? is a level (? =

1, … , H)) in a property B (B = 1, . . . , I, where I is the number of properties). 

As stated by Suits (1957) and Schütte (2002) a certain property, B, with H)  levels, requires the 

computation of only  H) − 1 representative dummy variables. It is not necessary to recode the last level 

for each property, as this would be redundant (it can be computed as a linear combination of the 
remaining levels) and thus induce perfect multi-collinearity situations (Schütte, 2002). This last level is 

thus removed and used as a reference level for interpretation in the analysis.  
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According to Marco-Almagro (2011), the QT1 model is thus defined by: 

K( = 	LM +OOL)*

PQ

*RS

'(()*)

T

)RS

+	U( (2) 

Where K( represents the dependent variable (KW) average score, evaluated by all respondents for each 

stimulus, in the collecting and compiling data phase; and U(, the error between the predicted value Y* 

and the actual observation K(, which is assumed to be independent and to follow a normal distribution, 

such that U(	~	F(0, X); and LM is a constant. The goal is to find the coefficients, L)* – also known as 

Category4 Scores (CS) – of the dummy variables, '. These CS will determine the strength and direction 

of the relationship between each dummy variable (levels within one property) and the KW, K(, when all 

remaining variables are kept constant.   

Moreover, using a matrix notation, one can write: Y = 	Z[ + 	\, where [ is the matrix constituted by all 

the model predictors, ])*, corresponding to the dummy variables in the model. However, once the last 

level of each property is removed and used as a reference level, the model will only provide the CS for 

the levels kept in the equation. To solve this issue, Marco-Almagro (2011) proposes transforming the 

regression model into an equivalent one, but with all levels included and no reference levels. Instead, 

the transformed model coefficients are interpreted in relation to the mean of all responses, ^M_ . Denoting 

the unstandardized coefficients by )̂*, the transformed CS, )̂*
_ , may be computed as following: 

)̂*
_ = )̂* + `) (3) 

In turn, constant `) in equation (3), is computed for each B property using equation (4), where c* 

represents the percentage of level ? in property B.  

Oc*

P)

*RS

d )̂* + 	`)e = 0 (4) 

Finally, additional important outputs of QT1 include the Partial Correlation Coefficient (PCC), and the 

Multiple Correlation Coefficient (MCC) or the squared MCC. The PCC indicates how much each property 

(constituted by H) levels) impacts on the dependent variables (KW). Usually, PCC greater than 0.7 stand 

for a significant impact (Marco-Almagro, 2011). The MCC shows the overall contribution of the 
independent variables in the model, whereas the squared MCC computation determines the amount of 

the variance (%) in the dependent variable that is explained by independent variables in the model; the 

Rh coefficient in multiple regression. According to Schütte & Eklund (2005),  MCCh values above 0.5 are 

considered satisfactory in KE studies using QT1 technique.  

Despite the widely use of QT1 in KE studies, authors like Marco-Almagro (2011) and Schütte & Eklund 

(2005) recognize that using the average off all participant ratings for each stimulus and each KW, may 

result in a significant loss of information, as the the variation among participants’ opinion is neglected. 

In order to keep this third dimension (individual ratings) in the analysis, Marco-Almagro (2011) suggests 

using OLR, which does not requires two-dimensional datasets as the majority of statistical approaches 

                                                
4 Some authors name the property levels as categories; thus, category scores stand for level scores. 
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(Schütte & Eklund, 2005). In agreement, the present study will also apply OLR and compare its results 

with the ones from QT1.  

 Ordinal Logistic Regression (OLR) 
Ordinal Logistic Regression, unlike QT1, is a type of regression analysis which allows to work with 

individual responses containing more than two ordered categories (Kleinbaum & Klein, 2010). According 

to Marco-Almagro (2011), this is the most appropriate tool to use at this stage of KE given the type of 

data the methodology deals with, i.e. ordinal integers usually ranging between 1 and 7. However, the 
author states that the lack of OLR applications in KE studies may be due to the added difficulty of 

interpreting and analyzing such results.  

Binary Logistic Regression (BLR) 
Firstly, in order to simplify, logistic regression with binary responses is introduced, and only then ordinal 

responses with more than two categories, are considered (Marco-Almagro, 2011). Having one predictor, 

k, and a binary response, K(assuming only binary values), the conditional expected value of Y given ], 

may be obtained by:  

l(K	|	]) = 	n(]) = 	
opqrpst

1 + opqrpst
		, where		0	 < n(]) < 	1 (5) 

Note that, in binominal responses, the error, U, associated with the predicted outcome, i.e. l(K	|	]) + 	U, 

does not follow a normal distribution as in linear regression, but a binominal distribution instead, i.e. 

U	~	v(w, x).  

The purpose is to discover the values for LM and LS in Equation (5). For that matter, it is possible to use 

a logarithmic likelihood function, ?w	[H(L)], which represents the probability of observing the given 

outcome as a function of the unknown coefficients. The values estimated for parameters L are the ones 

that maximize this function, being thus called the maximum likelihood estimators (Marco-Almagro, 

2011).  

Furthermore, the responses can be written as a linear function of the predictor variable, by means of 

the following logit transformation: 

{(]) = ?w |
	n(])

1 − 	n(])
} = ln ~

opqrpst

1+ opqrpst

1−	
opqrpst

1 + opqrpst

� = lnÄopqrpstÅ = 	LM + LS] (6) 

As such, studying a certain property of a given product in KE, with only two levels (] = 0, 1), and knowing 
that the odds of a product being perceived as the KW in study (e.g. ‘Beautiful') is given by 

ÉÑÑÖ(K|] = 1) =
	Ü(S)

Sá	Ü(S)
, and by	ÉÑÑÖ(K|] = 0) =

	Ü(M)

Sá	Ü(M)
, the odds ratio (OR) is computed from the 

quotient between these two equations. Additionally, using equation (5) one may arrive to: 

àI =
ÉÑÑÖ(K|] = 1)
ÉÑÑÖ(K|] = 0)

=

	n(1)
1 − 	n(1)
	n(0)

1− 	n(0)	
	= 	

opqrps

opq
= ops (7) 
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The OR interpretation is then performed in relation to the reference variable. Thus, products where ] =

1 are ops times more likely to be perceived as the ‘KW in study’ (e.g. as ‘Beautiful’) than samples where 

] = 0.  

Ordinal Logistic Regression 

In cases where the response contains more than two ordinal categories, OLR is suggested. The 

Proportional Odds (PO) model, named by McCullagh (1980), is one of the most widely used types of 
ordinal logistic models, according to Harrell (2001). It allows the comparison of ordinal response 

categories, such as comparing category one against categories two to seven, or categories one and 

two against categories three to seven, and so on. Moreover, PO assumes that the OR for a predictor, 

k, is independent of where the categories are dichotomized (Kleinbaum & Klein, 2010; Marco-Almagro, 

2011). Denoting the number of response categories by ä (K = 1, . . . , K = ä), the outcomes can then be 

divided in ä − 1 different ways, and ÉÑÑÖ(	K ≤ {|]) =
åçd	K ≤ {é]e
èêd	K > {é]e =

Ü(t)

SáÜ(t)
. Therefore, it exists only one 

coefficient (L) per independent variable, and distinct intercepts5, LMí , for each ä − 1 assessments. 

Finally, having Pr(	K ≤ {|]) = nî(]) = 	
ï
ñqíóñsò

Srï
ñqíóñsò

 , and Pr(	K	 > {|]) = 	1 −	nî(]), naturally follows, as 

in equation (7),  àIôöî = 	
ï
ñqíóñs

ï
ñqí

= ops.    

The OR will thus allow to quantify the impact (slope) that each predictor has on the consumer responses 

(Kansei). Marco-Almagro (2011) suggests presenting the OLR outputs graphically, according to the 

computed OR values, so that these are somewhat easier to visualize and interpret, as in QT1. Moreover, 

since the OLR visual results are based on the PO assumption, a test of parallel lines may be conducted 

to verify if the categories OR are in fact the same regardless of the dichotomization point (Marco-
Almagro, 2011). According to Chan (2005), this test must have a significance level greater than 0.05 in 

order to fail to reject the null hypothesis, which states that “the slope coefficients are the same across 

response categories”. In the cases where the null hypothesis is rejected (i.e. the PO model is not 

sustained by the test of parallel lines), Marco-Almagro (2011) suggests merging the responses 

categories (e.g. merging categories one, two and three versus categories four, five, six, and seven) until 

the model assumption is verified. Note that, if the response categories are merged into only two 

categories, then BLR must be applied (Marco-Almagro, 2011). Finally, note that, similarly to QT1, the 

pseudo R2 is also important to interpret and possible to obtain with this method. 

5. Analysis and Results 
The present chapter addresses the practical application of the methodology, previously defined in 

Chapter 4, to one of the Super Bock Group products competing in the sparkling water market. All the 

application phases of the methodology and the specific steps undertaken in each of the phases are 

herein detailed. The data has been analyzed by means of a statistical data treatment software, SPSS. 

                                                
5 The intercepts are not of special interest, as the aim is to access the independent variables slope, L. 
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5.1 Choice of Domain  
The domain under study was chosen according to the interests of the Super Bock Group. The Director 

of Innovation and the Sales Vice President, i.e. the company associates involved in the first established 

contact between the elected company and the dissertation candidate, have investigated and decided 
on the most appropriate domain to explore, during the period between the two scheduled meetings. 

After the second meeting completion, the domain was chosen and agreed by all parties involved. The 

output from the second presential meeting – chosen domain – is next specified.  

The elected product is the regular bottle of ‘Água das Pedras’, a sparkling water, and the fixed product 

specifications include the material of the container – glass bottle – and the bottle capacity – 25cl –. The 

company proposes tagging the target with “Living life to the fullest”, which should include ambitious 

consumers who are greatly focused on family and, at the same time, appreciate spending time with 

friends or traveling. The study focuses only on the Portuguese market, as different perceptions and 

emotions vary with different types of cultural and environmental contexts. Therefore, the sample of 

participants should include Portuguese consumers from 35 up to 54 years of age and be comprised by 
a rather homogeneous number of both males and females, i.e. approximately 50% each. The education 

level of the participants should be mainly high and their economic class medium-high.  

The Super Bock Group has also identified the current main competitors of Água das Pedras, which will 

be important to consider in the future steps of the methodology. The main brands competing in similar 

sizes (25cl) with the regular bottle of ‘Água das Pedras’ consist of: i) Luso Gás Regular; ii) Água do 

Castello Regular; iii) Frize Regular; iv) San Pellegrino; v) Perrier.  

Finally, several pictures of products have been collected, in order to cover as much as possible of the 

elected domain. The five major competitors’ products, identified by the Super Bock Group, were the first 

ones to be collected. A visit to the local supermarkets in Lisbon, allowed to gather 17 bottles with 

different packaging attributes, including five of the abovementioned competing products (Água das 

Pedras, inclusive). The San Pellegrino bottle was the only Água das Pedras’ rival, which was not found 

in the Portuguese supermarkets.  

Furthermore, an examination of the market area in question was conducted through the internet 

(Google, Pinterest6, and competitors webpages), and 62 additional pictures of bottles, existing in the 

International market, were collected (including the picture of the San Pellegrino’s bottle).  As a result, a 

total of 79 market samples were collected to cover the chosen domain.  

5.2 Span the Semantic Space 
This phase consists of the collection of all the low-level Kansei words that cover the chosen domain, 
presented in section 5.2.1, followed by the qualitative selection of KW, in Section 5.2.2. 

                                                
6 https://www.pinterest.pt 
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 Collection of Low-level Kansei Words 
The collection of low-level KW was carried out using distinct sources of information, in the attempt to 

cover as much of the elected domain as possible. At this stage, an exhaustive list of 385 low-level KW 

has been produced by means of internet and social networks searches, previous literature studies, and 
with the help of a focus group discussion constituted by eight lead consumers and one facilitator. All the 

words have been written down in English or Portuguese, depending on the source language, and then 

the respective translations were performed. Figure 14 details the sources used to collect the low-level 

KW, and the number of KW collected (depicted in brackets), which can be used to describe the 

packaging of a sparkling bottle of water. The outcome of this phase can be seen detailed in Tables 16-

19 in Annex 2.  

 
Figure 14  – Sources Used to Collect the Low-level KW (Respective Number of Collected Words). 

Firstly, 61 KW were collected from both internet and social networks, to describe the target domain as 

depicted in Table 16, in Annex 2. The Super Bock Group and the Água das Pedras official websites 

have enabled the gathering of nine and 22 semantic descriptors, respectively. These have been 

obtained from advertisements and from the product description within the company’s website. The 

company-specific words are of significant relevance, as they reflect the image and concept behind the 

product that the enterprise seeks to promote. From the social networks (i.e. Facebook and Instagram), 

only seven additional words have been collected. Moreover, a research in the competitors’ websites, 
namely Água Castello and Perrier, allowed the gathering of 23 additional words.  

The source which accounts for a larger number of collected words, i.e. 75.84% of the low-level KW (See 
Table 20, in Annex 2), is previous literature studies on the food and beverage industry. These works by 

Luo et al. (2012), Tanaka et al. (2017), Okamoto et al. (2007), Barnes & Lillford (2009), Djatna & Kurniati 

(2015), Marco-Almagro & Llabrés (2012), Marco-Almagro & Schütte (2014), Mamaghani et al. (2014), 

Balduino (2012), Guo et al. (2014), Yánez et al. (2018) and (Schütte, 2013) have enabled the collection 

of 292 semantic terms (see Tables 17 and 18, in Annex 2).  

Finally, a focus group was performed with the participation of eight lead consumers (four males and four 

females) aged between 42 and 56 years of age, and one facilitator. According to Yánez et al. (2018) the 

focus group consists of group interviews, where a small group, typically from similar backgrounds, 

debates on the topics raised by the facilitator. This interview attempts to simulate a real purchase 

situation, with the goal of understanding the consumer’s emotions, motivations, and their preferences, 
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(385)

Internet and Social 
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(61)

Super Bock Offical 
Website

(9)

Água das Pedras 
Official Website

(22)

Facebook and 
Instagram

(7)

Competitors

(23)
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while looking at several products in the market. For that matter, the 17 bottles previously collected in 

the visit to the local supermarkets have been photographed and labeled with a code, as depicted in 

Figure 15. Note that, once the Portuguese marketplace does not include all sparkling water products 

available in the European market, the samples coded with the numbers 1, 2, 10, 12, 13, 14, 15 and 16 

were also procured, in order to increase the variety among the existing products and to explore other 

possibly interesting packaging attributes.  Afterwards, in line with the study by Yánez et al. (2018), these 

bottles were displayed at a center of a table to the participants, whom were asked to select three 
preferred bottles and reject the three less preferred ones within the group. Later, a discussion was raised 

to find out which emotions were being evoked by each of the selected and rejected bottles. From this 

interview, 32 KW that were most commonly used by the consumers were written down (see Table 19, 

in Annex 2) and added to complete the list of 385 low-level KW. 

 
Figure 15 – Bottle Packaging Designs Collected from the Portuguese Marketplace. 

 Selection of Kansei Words 
The previous list of 385 low level KW must now be reduced in order to reach a smaller set of high-level 

KW. Therefore, as done in the study by Schütte (2013), this reduction was initially performed in three 

different steps depicted in Figure 16. Firstly, the duplicated or non-applicable words were eliminated. 
Secondly, an affinity diagram, which allows the handling of a large amount of qualitative data (Karsak 

et al., 2002) was conducted. As such, the remaining low-level KW were analyzed and aggregated into 

distinct subgroups, according to their meaning, from which appropriate high-level KW were chosen as 

representatives of each subgroup and of the final consumer needs and emotions. Finally, a discussion 

with the company employees lead to further discard one KW, which was considered as non-relevant for 

the present analysis.  

In the first step of Figure 16, from the complete list of collected KW, 120 duplicates or redundant words 
(represented in red – Table 16 to Table 19, in Annex 2) were replaced by only one word and 61 antonyms 

(represented in green – Table 16 to Table 19, in Annex 2) could be ignored, as the goal at this stage is 

to keep only words which translate consumer’s positive feelings and emotions. Afterwards, five other 

words (represented in purple – Table 16 and Table 17, in Annex 2) were disregarded as they were non-

applicable to the domain under study, such as ‘creamy’ ‘crisp’ and ‘snack’, them being only applicable 

to the food industry, and ‘local’ or ‘‘international’, as the target of this study aims only at the Portuguese 
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market. Finally, four words (in grey – Table 17, in Annex 2) which were more related to the 

characteristics of the bottle itself, rather than to the consumer emotions, were also screened out (e.g. 

‘undecorated’, ‘angular’). As such, a total of 195 low-level KW was selected to be part of the remaining 

screening process (see Table 20, in Annex 2). Later, all the selected semantic terms describing a bottle 

packaging design were transferred to a card system and the affinity diagram was performed by a group 

consisting of six design students from Faculdade de Arquitetura de Lisboa (FAL) (three males and three 

females), the company shopper marketing and category development manager, an industrial design 
expert, and a facilitator. 

 
Figure 16 – Preliminary Selection of Kansei Words. 

Note that, the designer collaboration was possible in course of the meeting (formerly scheduled, as 

stated in Chapter 4) with the founder of Formtools, a Portuguese design company which devotes part 

of its work to the development of packaging design, already having experience in the beverage industry. 

As such, the KE methodology and the aim of the present master dissertation was presented in this same 

meeting and the designer agreed to collaborate in the necessary phases of the project development. 

As a result, from the initial set of 195 KW, a total of 36 words (represented in dark blue – Table 17  and 

Table 18, in Annex 2) were eliminated as they were neither understandable by the participants nor 

appropriate to describe the target object. The remaining 159 KW (represented in orange – Tables 16-
19, in Annex 2) were then aggregated into distinct main groups, from which 18 KW (highlighted in the 

yellow post-it notes in Figure 30, in Annex 2) were selected to represent the semantic space (Osgood 

et al., 1957). The 18 selected words representing the consumer needs resulted in: ‘Stimulating’, 

‘Healthy’, ‘Attractive’, ‘Refreshing’, ‘Tasty’, ‘Natural’, ‘Cool’, ‘Beautiful’, ‘Simple’, ‘High-Quality’, ‘Strong’, 

‘Ergonomic’, ‘Whenever-wherever’, ‘Perfect’, ‘Distinctive’, ‘Harmonious’, ‘Modern’, and ‘Manual’. Finally, 

following the suggestion of the Marketing manager from the Super Bock Group, the ‘Whenever-

Wherever’ word was eliminated, as it would only be interesting to analyze when comparing different 

types of materials, for instance Polyethylene Terephthalate (PET) vs glass containers. As such, the 

remaining 17 KW are the descriptors of the semantic space at this stage. 

Note that all number of words herein represented by one out of five different colors have been accurately 

counted by means of a Visual Basic for Applications (VBA) excel ‘CountColor’ function, as depicted in 

Figure 29 and Table 20, in Annex 2.  
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From the selected KW and in order to further build a questionnaire using a SD scale, which is commonly 

used in KE studies (see Table 15,  5th column – ‘SD’ – in Annex 1), 17 related bipolar words were 

selected to form opposite meanings as in, for instance, the study by Tama et al. (2015). These words 

were selected from the previous list obtained in the collection phase, which contained 54 antonyms. 

Alternatively, in the cases where the respective bipolar words were either missing or considered as non-

appropriate, the direct opposite of that word was applied (e.g. ‘Healthy’– ‘Unhealthy’). Thus, the 

preliminary selected set of pairwise KW consists of:  

1. Stimulating – Monotonous 
2. Healthy – Unhealthy  
3. Attractive – Unattractive  
4. Refreshing – Warm 
5. Tasty – Insipid 
6. Natural – Artificial 
7. Cool – Uncool 
8. Beautiful – Ugly 
9. Simple – Complex 

10. High Quality – Low quality 
11. Strong – Fragile 
12. Ergonomic – Not Ergonomic 
13. Perfect – Imperfect 
14. Distinctive – Ordinary 
15. Harmonious – Disharmonious  
16. Modern – Traditional 
17. Manual – Industrial. 

5.3 Span the Space of Product Properties 
This section starts by detailing the collection of the product properties (in Section 5.3.1), followed by the 

appropriate selection of the product main properties (in Section 5.3.2) and the resulting products 

selected for the ensuing evaluation (in Section 5.3.3). 

 Collection of Product Properties 
The collection of properties was performed using different sources of information, in a similar approach 

to the one used to collect the semantic terms related to the packaging design of glass bottles. Firstly, all 
the characteristics that have been selected in the 11 previous studies on the beverage industry were 

analyzed. However, the lack of prior research in this area, in conjunction with the specificity of the few 

existing studies (e.g. the study by Tanaka et al. (2017) which focus only on the type of pattern of the 

beverage container), result in a limited number of observed variables. From the 11 papers analyzed in 

this industry, only six of them contained relevant properties for the present study. The list of key 

properties that have been previously analyzed in the studies by Luo et al. (2012), Tanaka et al. (2017), 

Okamoto et al. (2007), Barnes & Lillford (2009), Djatna & Kurniati (2015) and Schütte (2013)  are: 

§ Shape of the bottle  
§ Size 
§ Shoulder  
§ Neck Length  
§ Body width  
§ Can illustration 

§ Details (embossing) 
§ Color/ dominating color 
§ Label size 
§ Brand letter color  
§ Glass Thickness 
§ Label main color 

§ Label information  
§ Label brightness 
§ Label shape  
§ Information Quantity  
§ Typography  
§ Pattern.

Afterwards, the technical guideline manual from BA Group (2003), allowed the listing of other properties, 

such as the verticality of the bottle, throat diameter, diameter of the bottle, filling level, total height, 
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capacity, and the empty space. Additional research through the BA Group (2018) webpage enabled the 

inclusion of two other decoration possibilities: the type of label, e.g. serigraphy or Pressure Sensitive 

Labels (PSL), and the sleeving technique (i.e. the container is evolved by a shrink plastic which adapts 

to the material shape and enables a wider and high-resolution printing area). Moreover, an online 

research in Tintos e Tantos webpage offered the finding of another potentially relevant property, which 

consists of the bottle punt (i.e. the concavity on the bottom of the bottle), that according to the source 

may contribute not only towards a higher resistance and stability of the bottle, but also to fulfill the 
‘Ergonomic’ need and to positively impact the perceived quality that product.  

Finally, all the properties varying among the initially collected samples (i.e.  products gathered from both 

the internet and the visit to the local supermarkets in Lisbon) were analyzed, written down, and 
organized, with the help of six design students from FAL, who had already participated in a previous 

application phase (preliminary selection of KW). Table 1 depicts the list containing 33 different bottle 

properties obtained from both the present observation and the precedent collection of properties. 

Furthermore, these properties are here categorized into Human Interface Elements (HIEs), in the steps 

of the work by Guo et al. (2014), in order to obtain a detailed level of the existing properties at this stage. 

The different levels varying among the observed products are also detailed in Table 1, to enable a 

deeper comprehension of the bottle properties and some of its possible variations. 

Table 1 – Components HIEs of a Bottle Packaging Design. 

 
 

Sort Dimension No HIEs Levels

Form Throat 1 A1 Size Large (>2,5cm)/Narrow (≤2,5cm)
Neck 2 A2 Length Long (≥3cm)/Short (<3cm)/Disguised
Shoulder 3 A3 Shape Round/Angular/None Existent
Body 4 A4 Shape Curvy/Orthogonal/Silhouette/Flask
Punt 5 A5 Depth Shallow (<1cm)/Deep (≥1cm)
Proportions 6 A6 Ratio Slim (<3,0cm)/Medium (3,0cm - 3,2cm)/Fat (>3,2cm)

Surface Texture 7 B1 Detail Smooth/Embossings/Depressions
Thickness 8 B2 Level Thin/Medium/Thick
Colour 9 B3 Hue Green/Transparent/Blue

Cap Type 10 C1 Type Crown/Screw/Flip-Top/Pull-Off
Colour 11 C2 Hue Green/Red/White/Gold/Silver

12 C3 Number of Hues One/Two/Three
Texture 13 C4 Gloss Yes/No

Label Form 14 D1 Placement Top/Middle/Bottom/Top&Bottom
15 D2 Type Paper/Serigraphy/PLS
16 D3 Size Large/Medium/Small
17 D4 Gloss Yes/No
18 D5 Shape Oval/Round/Rectangular/Irregular/Figure

Colour 19 D6 Main Hue White/Green/Silver/Gold
20 D7 Number of Hues One/Two/Three/Multi

Brand Lettering 21 D8 Size Large/Medium/Small
22 D9 Hue Green/Black/Red/White/Blue
23 D10 Style Plain/Artistic

Message Lettering 24 D11 Size Large/Medium/Small
25 D12 Hue Green/Black/Red/White/Blue
26 D13 Style Plain/Artistic
27 D14 Number of Lines One/Two/Three/Multi

Background 28 D15 Decoration Pattern/Bubbles/ Other/ None
Details Capacity 29 E1 Type 25cl/33cl/75cl

Verticality 30 E2 length 0-1mm/1,1-2,1mm/>2,1mm
Empty Space 31 E3 Percentage 0-3%/3-5,2%/5,3%-6%/>6%
Filling Level 32 E4 length from top 0-30mm/31-40mm/+41mm
Height 33 E5 Type Light/Heavy
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Note that, the output from the collection phase (Table 1) will be used by the industrial design expert in 

the next phase of the methodology – selection of the product properties.  

 Selection of Product Properties 
The selection of the key properties to be analyzed was performed in three different steps (as proposed 

in Chapter 4). Firstly, a discussion was raised by the facilitator to understand which product properties 

were influencing both the selection and the rejection of the three bottles previously carried out by the 

focus group. Secondly, the list of the collected properties, in Table 1, was shown to the design expert, 
whom was asked to select the five properties considered to have a higher degree of emotional impact. 

Finally, the outcomes from the two previous steps were consolidated and the final key properties could 

be extracted. In fact, Marco-Almagro (2011) states that it is not evident who should select the properties 

to be analyzed, i.e. whether design experts or consumers, and defends that the wiser approach may be 

mixing both the expert opinion and the consumer contribution, as herein performed. 

In the first step, after presenting the samples collected in the visit to the local supermarkets (previously 

shown in Figure 15) to the eight participants of the focus group, they were asked to discuss about the 

properties they liked or disliked in both the selected and rejected bottles, respectively. From this 

discussion, it became clear that the most important aspects influencing their decisions were related with 

the color of the bottle, its body shape, proportions, label, and with the bottle surface details, i.e. 

participants valued bottles which contained surfaces with embossing, rather than a simple and traditional 
bottle, which gives them the impression of “zero effort or no personalization/identity”. On the other hand, 

other factors, such as the brightness of the label, the cap type and color, the decoration or pattern of 

the label, and the quantity of written information revealed to have a negligible degree of influence on the 

consumer preferences. In fact, it was interesting to observe that the participants do not value the use of 

a different type of cap in a sparkling water bottle, as they argue that the cap presented in the products 

with the codes one, two, 10, 12, 13, 14, 15, and 16 in Figure 15, are automatically associated to a beer 

or a refrigerant, rather than to an ‘Healthy’ product like water. As to demonstrate the key properties 
influencing the consumer choices, the bottle coded with the number one in Figure 15, was selected by 

75% of the participants due to its different surface detail (embossing), its beautiful color (transparent), 

its harmonious body shape and refined appearance, and for its appealing label. On the other hand, the 

bottle that was rejected by the majority of the participants (88%) was the one coded with number six, 

given its discordant proportions, its lack of personalization (i.e. no surface details), and its label which 

was neither appealing or beautiful according to the consumers. In conclusion, this discussion revealed 

three main design elements with high affective impact: the bottle body shape, its surface details, and 

label.  

However, as the consumers were not capable of specifying which exact characteristics of the label or 

of the bottle format were contributing for their overall perceived value of the product, and as advised in 
the reviewed literature (see Chapter 2), the list containing the 33 collected properties of a bottle 

packaging design was presented to the design expert whom was asked for his opinion on which were 

the five most important features impacting on consumer preferences. The design expert selection 
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resulted in the following properties: 1) proportions; 2) body shape; 3) surface color; 4) label format; and 

5) label placement.  

As such, the selected properties to be analyzed, in Table 2, resulted from combining both the focus 

group discussion output and the designer expert opinion. Note that the ‘proportions’ property was 

excluded from the analysis given that this was found to be extremely correlated with the bottle’s body 

shape, and this specific property was given a high importance by both the focus group and the design 

expert. As a result, Table 2 presents the final four key properties and respective variation levels, selected 

for the ensuing Kansei analysis.  

Table 2 – Selection of the Bottle Properties and Levels. 

Property  Property Label Level 1 Level 2 Level 3 
1 Body Shape Curvy Orthogonal – 

2 Surface Color Green Transparent Blue 

3 Embossing Yes No – 
4 Label Format Oval Rectangular – 

 

In general, KE studies analyze four or less physical properties with two variation levels each. However, 

as the aim of this first questionnaire is only to reduce the number of dimensions in the analysis, a third 

level of the 2nd property (surface ‘Color’: third level – blue) is preserved at this stage, to enable a more 

comprehensive benchmarking analysis and provide additional information to the company. 
Nevertheless, as the outcome of the second and final questionnaire (in Section 5.8), will already be 

used to establish the connection between the selected properties and KW, this questionnaire will then 

include only four properties with two levels each, due to several reasons detailed in Section 5.7. 

 Selection of Products 
Having selected the key properties with emotional impact, some of the products that have been 

previously collected from the market were selected as representative products, to be used in the next 

phase of the methodology – collecting and compiling data.  

The pictures of the products from the major competitors, were the first ones to be selected and 

benchmarked. These consist of the six previously identified bottles of sparkling water from both the 

Portuguese, the French, and the Italian Marketplace. Afterwards, from the 70 previously collected 
pictures of products with different packaging properties, the eight well-known products varying according 

to the previously selected levels were kept for the ensuing evaluation. As a result, a total of 14 products 

were gathered to be used in the following stage of the methodology. These bottles and its respective 

assigned codes (letters) for use in the subsequent questionnaire consist of: A) Perrier; B) San Pellegrino; 

C) Luso; D) Água do Castello; E) Frize; F) Água das Pedras; G) Römerquelle; H) Solán de Cabras; I) 

Mondariz; J) Schweppes Premium; K) Schweppes Regular; L) Nordic Original; M) Morelli; and N) Vicky 

Catalan (see Figure 32, in Annex 3). 
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5.4 Collecting and Compiling Data from the 1st Questionnaire 
Having both the 17 high-level KW pairs and the 14 products in place, it is time to access the consumer 

perceptions, feelings, and emotions. Section 5.4.1 details the preparation of the first Kansei 

questionnaire and Section 5.4.2 provides a demographic analysis on the collected and compiled data, 
while assessing its fit to the previously chosen Kansei domain. 

 Questionnaire Preparation 
A seven-point SD scale was used in the questionnaire built using Google Forms, a free-of-charge online 

platform. The first part of the questionnaire is comprised by a set of demographic questions to establish 

the respondent age, gender, professional occupation, education degree, travelling habits, and monthly 

net income. These preliminary questions (depicted in Figure 31, in Annex 3) envision comprehending 

whether the set of participants correspond to the target group, which has been previously identified by 
the company (in the choice of domain phase). Note that the questionnaire was written in Portuguese, 

the target-market native language, and only subsequently translated to English for the purpose of this 

document. The second and core part of the questionnaire consists of gathering the participant 

responses by ranking the 17 selected KW against the 14 selected pictures of bottles. Eight of the 

selected products could be found in the Portuguese market and photographed under the same 

conditions. This was done in order to work around the visual effects and filters often used in the 

marketing campaigns or even in the pictures available in the internet, which might influence the 

consumer emotions and perceptions. Since the remaining six products are not marketed in Portugal, 
sufficiently close to reality pictures were downloaded from the internet, in as much as possible similar 

conditions (environment, light, and background). Moreover, these photos were edited, using both 

Clipping Magic online software and Microsoft Power Point, in order to remove their background and 

increase the desired similarity. Note that, using photographs of products, instead of real products, may 

introduce a few limitations since perceptions will then be acquired only through one of the five possible 

human senses (Marco-Almagro, 2011). However, this approach is extremely common in KE studies and 

Nakada (1997) argues that vision is one of the most important senses, as it accounts for 80% of the 
acquired information. Finally, a third part (an author’s addition to the KE methodology) was added to the 

questionnaire, with the objective of further understanding whether different Kansei dimensions are 

considered less or more important to the participants (see Figure 31, in Annex 3). 

After building the questionnaire, a pre-test was conducted and sent by email to 14 individuals, who were 

specifically asked to provide their opinion on the form, and eventually suggest improvements. Feedback 

came in the form of three fundamental issues which were addressed as follows: 

1) Graphical limitations implied that the 14 pictures were initially divided into two groups of 7 and thus, 

each question was put forward twice, once for each group of 7. This option implied that comparations 

were inevitably made only between the 7 bottles within each question, and not while viewing the 14 

bottles under evaluation. To solve this issue, the 14 bottles were put visually together (albeit in 
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smaller dimensions) and the question asked only once, thus forcing participants to perform a proper 

comparison between all products.  

2) Despite the existence of a note reinforcing that participants should try to ignore the brands of the 

bottles and focus only on the one relevant factor under analysis, i.e. packaging design, the test 

participants stated that their perceptions could have been unconsciously influenced by the brands 

and suggested that these should be removed from all products. As such, and following this 

suggestion, all brand product names have been edited and replaced by a fictitious brand name 
‘ABXUA’, its characters repeated the required number of times to match the original logo (so as to 

preserve the visual impact of the lettering).  

3) The difficulty to understand the ‘Manual-Industrial’ KW pair was raised by every participant in the 

pre-test. Therefore, this pair was promptly removed from the analysis. As a result, only 16 KW pairs 

ended up being tested together with the consumers in the subsequent evaluation.  

A screenshot of part of the body in the final questionnaire, i.e. already including the three aforementioned 
adjustments, is shown in Figure 32, in Annex 3, where the 14 edited pictures of bottles are to be ranked 

by the participants, using the first selected pair of bipolar words: ‘Monotonous – Stimulating’. Although 

only one shot of the questionnaire is presented, this layout has been repeated for all the 16 KW pairs 

under study. The link to the questionnaire was sent by email, Facebook private messages, and 

WhatsApp to specific individuals who were believed to potentially be within the target group. Each was 

asked to share this link with friends or family within the same age segment (snowball sampling).  A few 

design students were also specifically involved in this questionnaire, so as to include an expert opinion, 
as advisable at this stage of the methodology. The remaining respondents were university colleagues 

or family members who were trusted to put enough effort on giving thorough honest responses. The 

entire form took approximately 10 minutes to complete and was on-line during a 13 days period. 

 Sample Demographic Analysis 
The questionnaire yielded a total of 172 responses. A scrutiny of the answers was conducted to 

eliminate those where participants showed not enough commitment or effort. The exclusion criterion 

was based in a reasonable minimum amount of approximately 82% of suitable responses, i.e. 14 out of 

17 responses which show some degree of variability, in opposition to those which persistently give the 
same rating independently of the bottle or the KW under evaluation. Additionally, a few other responders 

were also excluded as they used but three-points of the scale (instead of the full seven-points scale) 

throughout the entire questionnaire. In all, 20 responses were deleted, and a total of 152 responses 

preserved for the ensuing evaluation. These 152 responses, for the 14 bottles and the 16 variables in 

the analysis, resulted in a total of 2128 observations.  

As shown in the chart below (Figure 17), the sample is composed by 42.1% male and 57.9% female 

individuals, which is a sufficiently homogenous sample, consistent with the Super Bock Group 

expectations. Moreover, the majority of respondents (i.e. 42.1%) is within the age target range, i.e. 35 

up to 54 years of age (see Figure 18). Additionally, there are zero respondents with less than 18 years 
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of age and only four of them older than 64 years. The remaining portions of 35.5% and 19.7% are 

accounted by the two other age ranges of 18 up to 34 years, and of 55 up to 64 years, respectively.  

 
Figure 17 – Sample Gender. 

 

Figure 18 – Sample Age Group. 
 

As previously mentioned in the choice of domain phase, the desired population group should also 

include individuals with a high education level and from the medium-high economic class. As such, the 

questionnaire inquired on the educational background, current professional occupation, and monthly 

net income. These responses can be seen in Figures 19–21. Looking at Figure 19, it is possible to 

conclude that the majority (34.2%) of the respondents have a master’s degree, followed by 31.6% of 
participants with a bachelor’s degree, one quarter of the population with a PhD, and only 8.6% do not 

possess a superior education level, having completed high school only. Turning to Figure 20, it is 

possible to observe that the majority (69.7%) of the sample is currently working on behalf of other, 20.4% 

are still studding, 4.6% are self-employed individuals, only one respondent, or 0.7%, is currently 

unemployed, and the remaining 4.6% state to not belong to any of the presented groups (probably 

meaning they are retired). Finally, Figure 21 depicts a majority of respondents, or 47.4%, with a monthly 

net income between 1 001€ and 2 500€. A portion of 15.8 % state to not possess any monthly income, 

while 15.1% state to receive less than 1000€ per month. Finally, 13.8 % of the sample constituents have 
a monthly net income between 2 501€ and 4 000€ and the remaining 7.9% receive more than 4 000€ 

per month.   

 
Figure 19 – Sample Educational Background. 

 
Figure 20 – Sample Professional Occupation. 

 
Figure 21 – Sample Monthly Net Income. 

As such, it is possible to conclude that the majority of participants are still within the company target, 

regarding the educational level and economic class. Additionally, since it was relevant to include some 
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design experts’ opinion in the analysis (as explained in Chapter 4) a specific question was added to 

verify how many respondents possess specific knowledge on product or industrial design. The answers 

depicted in Figure 22 show that 11.8% of the respondents have taken a design course and other 2% 

state to have professional knowledge on the area, either because they have studied arts and 

architecture or because their household is entirely constituted by design experts. Finally, Figure 23 

shows the traveling habits of the participants, as the company aims at targeting passionate and 

adventurous travelers.  

 
Figure 22 – Portion of Design Experts 

in the Sample. 

 
Figure 23 – Nº of Times Participants Traveled to a 
Foreign Country on Vacations, in the Past 5 Years. 

 
Looking at this chart, it is possible to realize that 59.9% of the interviewed individuals have travelled to 
a foreign country on vacations an average of one time per year, while 19.1% travels, in average, two 

times per year. Finally, the portion of participants who travel, in average, more than two times per year 

is equal to 9.2%, whereas participants that have never went to a foreign country on vacations, in the 

past five years, equals a portion of only 11.8%.  

5.5 Final Selection of KW – Factor Analysis 
The proposed KE methodology, depicted in Figure 11, shows that once data is collected and compiled, 

a second phase of selection of KW may take place to further reduce the semantic space, this time using 

quantitative statistical procedures. Following the procedure described in Chapter 4, FA is now applied, 

to reduce the dimensions used by participants to perceive and evaluate the 14 bottles in the analysis.  

The sample size was verified to be largely suitable for FA, as the 2128 observations far exceed more 

than five times the number of observed variables (i.e. 16 variables). Therefore, it is in accordance with 

the general rule defined by Hair et al. (2010), which would define 80 as the minimum number of  required 

observations for the present analysis. Having thus observed, the file containing all questionnaire 

responses was exported from Google Sheets to Excel. Subsequently, a VBA function was built (see 
Figure 33, in Annex 3) to rearrange the data into the desired format for the future work in SPSS. More 

precisely, a table was constructed to rearrange all 14 products (bottles) and all the respondents in the 

vertical axis, against all variables (16 KW pairs and the preference variable) in the horizontal axis. Lastly, 

the final dataset was imported to SPSS where FA took place. Principal components extraction method 

with varimax rotation was carried out to identify the dimensions contributing for the total variance of the 

perceptual data. The analysis followed the statistical procedure, previously described in Section 4.2: i) 

Evaluate the appropriateness of the data for FA, by extracting the correlation matrix, and computing 

both KMO and Bartlett’s test of sphericity; ii) define the number of factors to extract; iii) evaluate the 

2% 

0 times 
1 – 5 times 
6 – 10 times 
More than 10 times 
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rotated factor loadings for all variables, using varimax rotation; iv) factor scores computation and 

interpretability. 

Starting by looking at the correlation matrix for the 16 variables in Table 3, it is possible to verify that all 

but two variables have at least one correlation coefficient greater than 0.4, with the other two remaining 

variables having at least one correlation coefficient greater than 0.3. Note also that all variables in the 

analysis are significant at the 0.01 level. As such, following the rule mentioned in Monteiro et al. (2010), 

all 16 variables were found to be sufficiently correlated to be included in the analysis. Moreover, the 

Bartlett's test of sphericity resulted in a test with a value of 15636.575 and a 0.000 associated probability, 

meaning that the concerned hypothesis is completely denied, and thus, data is suitable for FA. 

Furthermore, the KMO value obtained was 0.940, which is classified as “marvelous” by Kaiser (1974). 
As verified, all the measurements of intercorrelation point out that the data is largely adequate for the 

extraction of representative factors or dimensions.  

Table 3 – Correlation Matrix for the 16 Variables7. 

 
 

Having verified the data appropriateness for FA, it is then important to analyze the different criteria to 
decide on the number of dimensions to extract. Firstly, considering the eigenvalue criterion, the 

suggestion is to retain the three factors with eigenvalues greater than one in Figure 24. In parallel, the 

scree test criterion suggests extracting about five factors or components. As such, based on these 

criteria and following Tabachnick & Fidell's (2007) proposal, the solutions for three, four, and five factors 

have been studied and compared, based on the remaining criteria mentioned in Section 4.2. 

 
Figure 24 – Scree Plot for the 16 Variables, With the Eigenvalues’ Greater than One Line. 

                                                
7 From now on, high-level KW may be written with only its first three constituent letters: Stimulating (STI); Healthy 
(HEA); Attractive (ATT); Refreshing (REF); Tasty (TAS); Natural (NAT); Cool (COO); Beautiful (BEA); Simple (SIM); 
High Quality (HIG); Strong (STR); Ergonomic (ERG); Perfect (PER); Distinctive (DIS); Harmonious (HAR); and 
Modern (MOD).  

STI HEA ATT REF TAS NAT COO BEA SIM HIG STR ERG PER DIS HAR MOD
STI 1.000
HEA .272 1.000
ATT .658 .296 1.000
REF .342 .389 .401 1.000
TAS .471 .293 .535 .473 1.000
NAT .206 .426 .293 .360 .329 1.000
COO .556 .234 .625 .347 .505 .242 1.000
BEA .586 .261 .668 .373 .521 .303 .657 1.000
SIM .368 .070 .402 .214 .325 .100 .433 .387 1.000
HIG .471 .301 .515 .382 .438 .392 .463 .589 .373 1.000
STR .200 .250 .245 .205 .292 .178 .243 .248 .176 .237 1.000
ERG .199 .211 .240 .185 .256 .216 .262 .256 .110 .229 .266 1.000
PER .459 .288 .504 .335 .449 .312 .508 .582 .249 .532 .312 .378 1.000
DIS .544 .163 .563 .301 .455 .241 .577 .610 .472 .547 .219 .186 .530 1.000
HAR .462 .230 .500 .315 .437 .283 .469 .606 .277 .521 .268 .371 .629 .564 1.000
MOD .520 .138 .559 .288 .416 .156 .574 .598 .458 .492 .212 .177 .469 .688 .516 1.000
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The three-factor solution was rejected due to the existence of one variable with a communality lower 

than the 0.4 limit and also because the percentage of variance explained by the model was inferior to 

the established limit of 60%. The five-factor solution presents feasible communalities (i.e. greater than 

0.5) and a suitably explained percentage of variance (i.e. larger than 60%). However, in the factor 

structure interpretability phase, the assignment of approximately 44% of the variables to the respective 

factors is not evident, as the corresponding factor loadings are rather evenly split across more than one 

factor.  

Finally, the four-factor solution presents the best overall results of all the established criteria and also 

shows the best factor structure interpretability, which according to both Monteiro et al. (2010) and Hair 

et al. (2010) is also a criterion for deciding on the number of factors to extract. As is verifiable in 
Table 4, approximately 65% of the total data variance is explained by the four-factor structure model, 

which is in accordance with the limits suggested by Hair et al. (2010).  
 

Table 4 - Total Percentage of Variance. 

 

Additionally, Table 5 shows that all communalities vary between 0.571 and 0.821, which signifies that 
all original variables are well explained by the factor model.  Turning to the interpretability of the resulting 

factor structure, only two variables (‘PER’ and ‘HAR’) in Table 5 load high on two different factors (F1 

and F3). However, the factor with highest loadings in both variables, F3, makes sense in terms of the 

real-world structure interpretability, as the first factor (F1) is more related with beauty and esthetics, 

whereas the third factor (F3) with ergonomics, the way elements are combined (e.g. ‘HAR’), and with 

the complete bottle aspect and functionality (e.g. ’PER’). All remaining 14 variables were accurately 

assigned to only one factor, i.e. have significant loadings on only this factor. Note that, there are 10 

variables with loadings greater than 0.7, which is excellent according to Hair et al. (2010), and the 
remaining six variables presenting significant loadings (i.e. greater than 0.5).  

Total % of 
Variance

Cumulative 
% Total % of 

Variance
Cumulative 

% Total % of 
Variance

Cumulative 
%

1 6.934 43.340 43.340 6.934 43.340 43.340 5.242 32.765 32.765

2 1.518 9.486 52.826 1.518 9.486 52.826 2.268 14.178 46.943

3 1.044 6.525 59.350 1.044 6.525 59.350 1.781 11.129 58.072

4 .853 5.333 64.684 .853 5.333 64.684 1.058 6.612 64.684

5 .727 4.544 69.227

6 .685 4.282 73.509

7 .635 3.972 77.481

8 .556 3.477 80.958

9 .482 3.011 83.969

10 .453 2.833 86.802

11 .440 2.750 89.552

12 .408 2.547 92.100

13 .373 2.331 94.430

14 .323 2.019 96.449

15 .291 1.820 98.269

16 .277 1.731 100.000

Rotation Sums of Squared 
Loadings

Component

Extraction Sums of Squared 
Loadings

Initial Eigenvalues
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Table 5 - Rotated Component Matrix8. PCA Extraction with Varimax Rotation. 

 

Furthermore, in order to verify the validity of the present factor model, the dataset was randomly split 
into two distinct samples: the test sample (two thirds of the responses) and the validation sample (the 

remaining one third). FA with PCA extraction was initially applied to the test sample and then to the 

validation sample, in order to compare and validate the obtained results. The exact same four-factor 

structure was obtained in both the test and the validity sample, with quite similar results in terms of 

communalities, percentage of variance, and factor loadings. In the test sample, the total percentage of 

variance explained by the model was found to be 65.142%, communalities vary between 0.566 and 

0.777, and the factor loadings between 0.534 and 0.814. Similar values were found for the validity 
sample, where the total percentage of variance is 64.398%, communalities vary between 0.494 and 

0.853, and the factor loadings between 0.454 and 0.868. Table 6 and Table 7, depicted below, 

demonstrate the identical factor structure obtained with both the test and the validity sample, 

respectively.  

Table 6 – Test Sample – Rotated Component 
Matrix9. PCA Extraction with Varimax Rotation. 

 

Table 7  – Validity Sample – Rotated Component 
Matrix10. PCA Extraction with Varimax Rotation. 

 

Finally, the labelling or assignment of meanings to the four extracted factors was performed based 

on both the variable with the highest loading on each factor in Table 5, and in terms of the “overall 

                                                
8 Rotation converged in 8 iterations.  
9 Rotation converged in 11 iterations. 
10 Rotation converged in 5 iterations. 

1 2 3 4

 STI .714

HEA .766

ATT .737

REF .673

TAS .536

NAT .740

COO .739

BEA .750

SIM .671

HIG .595

STR .845

ERG .749

PER .508 .609

DIS .800

HAR .555 .609

MOD .802

.665

.685

.690

.703

.670

.620

.624

.711

.597

.571

.821

.577

.628

.661

.581

.546

Component Communalities

Extraction

1 2 3 4
STI .715
HEA .777
ATT .736
REF .651
TAS .534
NAT .758
COO .735
BEA .775
SIM .640
HIG .650
STR .814
ERG .712
PER .545 .593
DIS .791
HAR .578 .607
MOD .806

Component
1 2 3 4

STI .718
HEA .697
ATT .727
REF .733
TAS .505 .454
NAT .693
COO .745
BEA .704
SIM .688
HIG .498
STR .868
ERG .847
PER .608
DIS .827
HAR .534 .571
MOD .800

Component
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intuitive logic of the factor structure” (Monteiro et al., 2010).  Looking again at the rotated matrix for 

the complete dataset in Table 5, the first factor (F1), which accounts for 32.765 % of the total variance, 

is called “Distinctive”, as although this is the variable with the second highest loading on F1, it has 

about the same factor loading as the variable with the highest loading (i.e. 0.800 against 0.802) and 

it better reflects the aesthetics concept behind the underlying dimension. The second perceptual 

dimension (F2), accounting for 14.178 % of the total variance, reflects the healthiness, freshness, 

and naturality of the product, and is thus called “Healthy”, being this the variable with the most 
significant loading within the group. The third factor (F3), accounts 11.129% for the total data 

variance, and it is called “Ergonomic”, which reflects the harmony, handling, functionality, easy to 

use, and the perfection of the bottle. Finally, the fourth dimension (F4) with a contribution of 6.612 % 

for the total data variance, is naturally called “Strong”, as this is the only variable constituting, and 

loading extremely high on this factor.  

5.6 Perceptual Maps, Dimensions Relative Importance, and Cluster 
Analysis 

This section includes two complementary steps, that were added to the proposed KE methodology, 

since they are considered relevant for the Super Bock Group. More precisely, perceptual maps are 

built in order to benchmark the 14 bottles of water across the derived dimensions, and the last 

question in the form is analyzed to assess the relative importance of those dimensions. A subsequent 

cluster analysis allows to identify the main groups of bottles competing in the perceptual space, thus 
suggesting which products to select or which to exclude from the ensuing evaluation.  

The perceptual maps depicted in Figures 25-27, show the competitive positioning of the 14 bottles 

of water in the analysis. These were built in SPSS, by computing the aggregated factor score for all 
the 152 respondents, in each of the four rotated dimensions. Figure 25 displays the positioning of 

the 14 products competitive products, along the perceptual space constituted by F1 – ‘Distinctive’ 

and F2 – ‘Healthy’. Looking at the figure, it is possible to verify that the bottles H, J and M are the 

ones perceived as more ‘Distinctive’, whereas bottles B and D are at the opposite extreme of this 

dimension, which means these products are perceived as a ‘Vulgar’. In terms of the perceived 

Healthiness of the bottles (F2), bottle D and N look like ‘Healthy’ products to the respondents, 

whereas bottle E, bottle A, bottle I, and bottle C are perceived as ‘Unhealthy’. The bottle F – ‘Água 
das Pedras’, which corresponds to the Super Bock group product, is placed in the second quadrant 

of the perceptual space, indicating that the bottle looks slightly healthier, but less ‘Distinctive’ than 

the average. Nevertheless, the ‘Healthy’ sensation is still strongly evoked by other five bottles in the 

sample (bottles D, N, G, K, H) than by the company product. 
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Figure 25 – Perceptual Map ‘Distinctive’ vs ‘Healthy’. 

Turning to Figure 26, which depicts the sensations and perceptions evoked across the dimensions 
F1 – ‘Distinctive’ and F3 – ‘Ergonomic’, it is possible to verify that the Super Bock Group product, 

bottle F, is the one that clearly appears more ‘Ergonomic’ to the respondents, being well positioned 

in this dimension, whereas bottle N is perceived as the less ‘Ergonomic’ bottle in the sample.  

 
Figure 26– Perceptual Map ‘Distinctive’ vs ‘Ergonomic’. 

Finally, the last perceptual map, which analysis the products positioning according to their 

distinctiveness (F1) and its apparent strength (F3), is depicted in Figure 27. This map reveals that 

bottle N is the one which looks stronger to the respondents, whereas bottle G is the bottle perceived 

as more ‘Fragile’, as it is placed at the opposite extreme of this derived dimension. Bottle E appears 
the second strongest bottle, with the remaining ones barely oscillating in this dimension, looking 

either slightly less or more ‘Strong’, and only bottle F (Água das Pedras) appearing neither ‘Strong’ 

nor ‘Fragile’ to the participants, as it is placed exactly on the Y-axis.   
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Figure 27 – Perceptual Map ‘Distinctive’ vs ‘Strong’. 

Additionally, results from the last part of the questionnaire, in Figure 31, in Annex 3, show that the 

importance assigned to each derived dimension, averaged across all respondents and dimensions, 

does not present much variability. That is, participants consider that all the four derived dimensions are 

quite similarly relevant. Nevertheless, F2 appears to be the most relevant dimension, having a score of 

5.35, followed by F1 with a 4.73 score, then by F4 with one of 4.63, and finally, F3 with a score of 4.55. 
This indicates that all bottles should be moved into the first quadrant of the perceptual maps, as 

expected, and that a slightly highest focus may be placed on the first two perceptual dimensions 

(‘Healthy’ and ‘Distinctive’). 

Finally, the four main competing groups of bottles are also identified in the perceptual maps above 

(Figures 25-27), by conducting a hierarchical CA in SPSS. The dendrogram, depicted in Figure 28, was 

built by applying the Ward’s agglomerative method (Ward, 1963), with squared Euclidean distance, on 

the four derived dimensions (factor scores) for the 14 bottles of water in the analysis. This method 

aggregates, in a bottom up approach, the two clusters that minimize the error sum of squares between 

the variables of those two clusters, i.e. minimize the loss of information or the total within-cluster variance 

(Blashfield, 1976; Marco-Almagro, 2011). According to Dolnicar (2003), Scheibler & Schneider (1985) 
and Blashfield (1976), this minimum variance method is generally prefered over the other known 

aglomerative hierarchical cluster methods (i.e. single, complete, or average linkage) and allows to obtain 

more accurate results. Moreover, Marco-Almagro (2011) advises the use of Ward’s linkage method in 

KE studies, as it is a suitable method to detect true cluster structures obscured by noisy datasets. 

Looking at Figure 28, the most reasonable partition (both in terms of the data structure reproduction and 

the distance at which the clusters merge) seems to be achieved by the green line, located at a distance 

of approximately 3.5 in the dendrogram. This partition results in the identified four main groups of 

competing products. The first group to merge is constituted by the bottles J, M, H, and bottle N – which 

is still linked with the other three bottles at a rather small distance – and it is formed only by blue and 

transparent bottles, all with ‘Embossing’ surfaces and rectangular labels. Then, apart from bottle I, the 
second cluster is formed only by curvy bottles, with no ‘Embossing’ and rectangular labels (bottles K, L, 

and G). The third cluster is formed by two non-’Embossing’ and orthogonal bottles (bottles B and D), 
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whereas the fourth and last cluster to merge, which means probably the one perceived as more different 

from the other groups of bottles, is formed only by curvy green bottles (bottles C, E, A, F). 

 
Figure 28 – Dendrogram Using the Wards Method.  

Looking back to the perceptual maps in Figures 25-27, it is possible to conclude that the first cluster is 

well positioned in terms of its distinctiveness (F1), healthiness (F2), and strength (F3), being perceived 

as the most ‘Distinctive’ group of bottles in the analysis. The only Kansei which is not positively evoked 

by this group is the ‘Ergonomic’ dimension (F3). On the contrary, looking at Figure 27, it becomes evident 
that the bottles within the second cluster are perceived as ‘fragile’ to the respondents, as this group 

shows a bad positioning in terms of F4 – ‘Strong’ dimension. Instead, this cluster is better positioned 

across the second and third dimensions (F2 and F3) and also somewhat close to the first cluster in terms 

of F1. Moreover, the third cluster to merge, is the one perceived as less ‘Distinctive’ in the analysis, 

being also rather weakly positioned in the F3 and F4 perceptual dimensions, being the healthiness 

dimension, F2, its key factor. Finally, the curvy green bottles’ cluster (i.e. the 4th cluster) is better 

perceived as ‘Ergonomic’ and ‘Strong’ (F3 and F4, respectively) rather than ‘Healthy’ or ‘Distinctive’. As 
a result, this analysis indicates that at least one product from each cluster must be kept for the ensuing 

evaluation. Indeed, note that the secondary selection of products, next described, will result on the 

extraction of two bottles from each of the four above identified clusters (see matching samples in Table 

8), which is quite good, as it ensures the representativeness of the main competing groups of bottles for 

the subsequent analysis.  

5.7 Final Selection of Products 
Having obtained and analyzed the results from the first questionnaire, it is now important to prepare the 

reduced number of samples (products) to be used in the final questionnaire. These will allow to establish 
the connection between the key selected properties of the bottles and the four derived Kansei 

dimensions evoked in the consumer minds. At this stage, the best possible balanced combination of the 

property levels (previously identified in Table 2) will determine the products to be selected. However, 

due to cost constraints, prototypes matching these combinations will not be created and thus, real 

market products will have to be used instead, as done in the majority (80%, according to Marco-Almagro 

(2011) of past KE applications. 
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Firstly, in line with the majority of the KE studies (where only two levels are assigned to each property), 

the third level of the bottle surface ‘Color’ (i.e. third level – blue, in Table 2) has been eliminated from 

the subsequent evaluation. This is done in spite of the blue bottles (H and N) having obtained a favorable 

positioning in the first two dimensions of the perceptual maps (depicted in Figure 25). The choice of the 

two levels to analyze (first level – green, and second level – transparent, in Table 2) is justified by the 

following facts: i) these are the colors of Água das Pedras current main competing products, being thus 

a priority to the company; ii) limited number of blue bottles in the analysis, due to questionnaire 
dimension constraints; iii) the cluster (presented in Figures 25-27) which contains the blue bottles 

(bottles H and M), also includes transparent bottles (bottles J and N) with either an extremely similar or 

significantly better positioning across the F1 and F2, respectively (see Figure 25); and iv) given that 

prototypes will not be developed, it would cause an even bigger difficulty to find existing market samples 

that match all combinations of selected levels, when keeping the blue level in the analysis.11  

A design matrix (DM) is commonly used at this stage to determine the required number of representative 
products to use in the Kansei experiment (see Table 15, 7th column – ‘Other tools used for the Spanning 

the Spaces’ – ‘Properties Space’, in Annex 1). This matrix establishes the necessary balanced 

combination of properties that each stimulus must have, to enable the extraction of statistically 

significant results in the posterior phases of the methodology. However, despite being quite easy to 

gather the required products when 3D prototypes are created, the same is not verifiable when real 

existing products are used. In this last case, Marco-Almagro (2011) states that “it could be difficult – if 

not impossible – to find all the needed stimuli”. As such, in this situation, the author suggests using other 

related tools, as for instance, the Taguchi’s Orthogonal Arrays (OA). An OA, also known as orthogonal 

design, is represented by a matrix Mõ×T, where F is the number of samples and I the number of 

selected properties, as aforementioned. Each column for a property, B (B = 1, . . . , I), includes the 

correspondent H) levels. By definition, an OA verifies two conditions: i) “each entry in each column occurs 

equally often”; and ii) “in any two columns all the level combinations appear the same number of times” 

(Jang, 2002). Marco-Almagro (2011) claims that in case these two conditions are not verified, i.e. in 

non-orthogonal experimental designs, researchers must still focus on selecting samples that are as 

balanced as possible in terms of its property combinations. Moreover, Jang (2002) states that it is 

important to calculate how far from orthogonality the matrix is, before proceeding with the analysis.  

Having this concern in mind, an OA was first generated in SPSS for the four selected properties (I = 4) 

with two variation levels each (H) = 2, ∀B = 1, … ,I) and using different random seeds. However, no 

market products were found to match all of the exact design requirements. As such, a second OA was 

generated, this time for only the first three selected properties (i.e. ‘Body Shape’, ‘Color’, and 

‘Embossing’), and eight design samples were successfully generated, as can be seen in Table 8. The 

matching samples in the market correspond to the following bottles: C, F, J, K, N, B, D, and I, displayed 

in Figure 32, in Annex 3. Furthermore, in an attempt to include the fourth selected property (‘Label 

                                                
11 Nevertheless, future studies are encouraged to analyze the potential of the herein removed level – blue – of the 
surface ‘Color’ of a 25cl glass bottle of water packaging design.  
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Format’) in the analysis, the two levels for this property (i.e. oval vs rectangular label) were added by 

looking at the OA resultant bottles. 

Table 8 – Design of Experiments – Bottle Samples Selection. 

Design of Experiments 
OA  

Label Format 
 

Matching Sample Card ID Body Shape Color Embossing 
1 Curvy Green Yes Oval C 

2 Curvy Green No Oval F 

3 Curvy Transparent Yes Rect. J 

4 Curvy Transparent No Rect. K 

5 Orthogonal Transparent Yes Rect. N 

6 Orthogonal Green No Rect. B 

7 Orthogonal Transparent No Oval D 

8 Orthogonal Green Yes Oval I 

Then, the Orthogonality Index (OI) of this experimental design (depicted in Table 8) is computed with 

Equations (8)-(13), which were proposed by Jang (2002) and posteriorly slightly modified by Marco-

Almagro (2011), in order to conclude whether or not to include the fourth selected property in the 

analysis. 
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Where, F)(?) represents the number of times level ? occurs in column B; F),)_(?, ?´) is the number of times 

the (?, ?´) pair occurs in (B, B′). Then, considering °¶ as the worst possible matrix, i.e. the least orthogonal 

one, thus having only one level per column (property), the OI is given by: 
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(13), the orthogonal index is equal 99.3%, which may be consider extremely close to orthogonality. 

                                                
12 Whenever †S(°) = 0 the OA condition i) is verified, whereas †h(°) = 0, means that the OA condition ii) is 
verified. 
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Therefore, the fourth property – ‘Label Format’ – will be considered in the ensuing analysis. 

Consequently, the eight resultant market matching samples, identified in Table 8, which appropriately 

vary in terms of the four selected key bottle properties, will serve as input for the next stage of the 

methodology.  

5.8 Collecting and Compiling Data from the 2nd Questionnaire 
According to the process detailed in Chapter 4, a second questionnaire was elaborated in Google forms, 

with the eight samples of bottles identified in the previous section and the four high level KW identified 
in Section 4.2.  

The differences between the two questionnaires consist of reducing both the number of samples and 

KW in use, and also removing the fourth question, regarding the respondent design expertise (see 
Figure 31, in Annex 3). Including a designer point of view was advised only for the first phases of the 

methodology. This resulted in a considerably smaller questionnaire, requiring less time to respond (five 

minutes maximum and hence a much smaller attention span) and containing only the most relevant 

dimensions, identified after the first questionnaire analysis. A pre-test was initially performed, where the 

form was sent to ten individuals. No difficulties or suggestions were highlighted and thus, the link started 

to be distributed via Facebook and e-mail, to a new universe of respondents (relying again on a snowball 

sampling and on specific available individuals, such as university colleagues, and friends). The 

questionnaire was online for the ten subsequent days.   

The collected data includes 130 responses for the eight bottles of water against the four selected KW, 

which results in a total of 1040 observations. The preliminary responses related to the participants 
demographic information can be seen summarized in Table 9. As observable, the sample gender is 

almost equally distributed, presenting a slightly higher percentage of male (53.1%) than feminine 

individuals (46.9%) as desired. Moreover, the majority of respondents (76.2%) have between 18 and 34 

years of age, followed by more than one quarter of the population in the 35 to 54 years group (which 

corresponds to the target domain). The sample education level is again high, as 91.6% of the 

respondents have at least a bachelor’s degree, with the remaining 8.5% having only completed high-

school. Additionally, most of the respondents (51.5%) Work on Behalf of Other (WBO), followed by 36% 

of students and only 7.7% constituting self-employed individuals. The remaining 3.8% belong to another 
group (probably retirement) and there is only one unemployed individual within the sample. The monthly 

net income column, in Table 9, reveals that the majority of the respondents earn a net income of 1 001€ 

up to 2 500€, followed firstly by 27.7% of individuals having no monthly income (from which the majority 

must correspond to the portion of students who do not work while studying) and then by 20% of 

individuals receiving less than 1 000€ per month. The remaining 13.8 and 5.4 percentages belong to 

individuals receiving between 2 501€ and 4 000€ per month and to the ones earning more than 4 000 

€, respectively. As such, the sample majority is again within the desired medium to medium-high 
economic class, even having several students (not receiving yet) within the sample. The last column, 

which is related to the amount of times participants have travelled to a foreign country, on vocations, in 

the past five years, reveals that 97.6% of the population travels abroad at a minimum average of one 
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time per year, thus clearly having the sample majority matching the traveling criterion established by the 

company. 

Table 9 – Sample Demographic Information (in %). 

The results for the last question in the form (concerning the relative importance of the KW in study) 

proved to be in accordance with the ones from the first questionnaire, as all dimensions are similarly 

important to the respondents, but with F2 considered slightly more important than F1, followed by F4 and 

F3; with the average scores of 5.35, 4.71, 4.66, and 4.63, respectively. As such, a somewhat special 

focus may be given to the first two perceptual dimensions (‘Healthy’ and ‘Distinctive’). 

Finally, again a Visual Basic for Applications function was used to rearrange the excel dataset 

information concerning the Kansei assessments, for subsequent analysis in SPSS – depicted in Figure 

33, in Annex 3 – a slight modification included changing the number of responses to 130 

(nresponses=130), the number of bottles to eight (nbottles=8), and the KW in study to four (ncaract=4). 

As such, the final complied data served as input to the next phase of the methodology – the synthesis 
phase – next described.  

5.9 Synthesis – Linking the Bottle Properties with the KW 
This phase consists of the KE core area. Following the methodology described in Chapter 4, QT1 (see 

Section 4.3.1) and logistic regression ( see Section 4.3.2) are the two statistical procedures applied in 

this section to understand the connection between the bottle properties (selected in Table 8) and the 

respective main Kansei evoked on the consumer minds (selected in Section 4.2). Finally, Section 5.9.3, 

briefly verifies whether the same conclusions are indeed obtained by means of a MRA.  

 Applying QT1 
The first step of QT1consisted of computing discrete dummy variables for the four selected independent 

properties (i.e. ‘Body Shape’, ‘Color’, ‘Embossing’, and ‘Label Format’). Following Suits (1957) and 

Schütte (2002), once there are two levels for each of the four selected properties, only one dummy 
variable per property is required. Thus, the four properties were recoded into different variables, for the 

eight selected bottles in Table 8, as following:   

'(	(ºΩæø	¿¡¬√ï) = +
1,			8	has	a	ƒ≈∆«»	Body	Shape															
0,			8	has	an	À∆ÃÕÀŒÀœ–—	Body	Shape.	 

 
'((∞Ω*Ωê)	 = +

1,					8	has	a	Œ∆““œ	Color														
0,			8	has	a	Ã∆–œ”‘–∆“œÃ	Color.  

'(	(ï’÷Ω◊◊(ÿî) = +
1,			»“”:	8	has	Embossing.																		
0,			œÀ:	8	does	not	have	Embossing. 

 
'(	(P¬÷ï*	fiΩê’¬fl) = +

1,			8	has	an	À«–—	Label														
0,			8	has	a	∆“ƒÃ–œŒ≈—–Ã	Label.

 

Gender Age Group Education Occupation Net Income (Monthly) Travelling (times)

Masculine (M) 53.1 < 18 0.8 Basic − Student 36 None 27.7 0 5.4
Feminine (F) 46.9 [18−34] 60.8 High-School 8.5 Unemployed 0.8 < 1 000€ 20 [1 − 5] 56.9

[35−54] 26.2 Bachelor 46.2 WBO 51.5 [1 001 − 2 500€] 33.1 [6 − 10] 24.6
[55−64] 10.8 Masters 35.4 Self-employed 7.7 [2 501 − 4 000€] 13.8 > 10 13.1
64+ 1.5 PhD 10 Other 3.8 > 4 000€ 5.4

Other −

Sample Size: 130 Respondents
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Subsequently, the data was aggregated across respondents in SPSS, using the bottle code as the break 

variable and the four KW, K(, as summary variables. The resultant mean values of the ratings on each 

KW, for the eight bottles under study, can be seen in Table 10, together with the coded dummy variables.  

Table 10 – Mean Values of the KW Ratings for the Eight Selected Bottles and Its 
Respective Coded Dummy Variables.  

 
 

Multiple linear regression with dummy variables (QT1) was applied to the data in Table 10. The SPSS 
coefficients outputs for the four KW under study can be consulted in Tables 21-24, in Annex 4. The four 

model equations are as follows:  

K(†ß·) = 3.761 + 0.360	vÉÑ‚·ℎ‰xo − 1.227	•É?ÉÂ + 1.806	lÁ^ÉÖÖ8w{ − 0.412	H‰^o?ËÉÂÁ‰È (14) 

K(ÍlÎ) = 4.711 − 0.169	vÉÑ‚·ℎ‰xo − 0.813	•É?ÉÂ − 0.342	lÁ^ÉÖÖ8w{ + 0.7102	H‰^o?ËÉÂÁ‰È (15) 

K(lIä) = 3.303 + 0.977	vÉÑ‚	·ℎ‰xo + 0.049•É?ÉÂ − 0.169	lÁ^ÉÖÖ8w{ + 0.310	H‰^o?ËÉÂÁ‰È (16) 

K(·ÏI) = 4.652 − 0.700	vÉÑ‚	·ℎ‰xo − 0.538	•É?ÉÂ + 0.842	lÁ^ÉÖÖ8w{ + 0.008	H‰^o?ËÉÂÁ‰È. (17) 

Following the procedure adopted in the majority of KE studies at this stage as, for instance, by Marco-

Almagro (2011), Schütte & Eklund (2005), Schütte (2013), and Djatna & Kurniati (2015), Table 11 

presents the model results, which only include: the global MCC and squared MCC values (R2); all the 
four properties as model predictors, in the first column; the PCC in the second column; and the category 

scores computed in equations (18)-(21), for each level, in the last Column.  

Results in Table 11 for the first dependent variable, ‘DIS’, show that the model predictors explain 85.1% 
of the variance in the ‘Distinctive’ Kansei of a bottle of water packaging, which is considered more than 

satisfactory for a KE study (being greater than 50% – see Section 4.3.1). Moreover, the variables with 

a PCC	greater than the 0.7 limit referred in Section 4.3.1, are: kh (‘Color’) and  kÌ (‘Embossing’), which 

reveals that these independent variables are the ones with the highest impact on the perceived 

distinctiveness of a bottle. The ‘Color’ of the bottle has an impact of 0.732 on the ‘Distinctive’ Kansei 

and ‘Embossing’ one of 0.877. Moving forward, the CS show that, the transparent bottles have a positive 

relationship with the ‘Distinctive’ Kansei, with a strength of 0.614, whereas green bottles tend to 

decrease the bottle perceived distinctiveness, with the opposite figure of -0.614. Additionally, a bottle 

with ‘Embossing’ positively affects the ‘Distinctive’ Kansei with a strength of 0.903, in opposition to one 

without it (-0.903). Finally, despite presenting non-significant PCC, the CS for the ‘Body Shape’ and for 

the ‘Label Format’ indicate that: i) a rectangular label positively affects the ‘Distinctive’ perception, 
whereas an oval label is related to the same KW in the opposite direction; and ii) the bottle ‘Body Shape’ 

must be curvy or non-orthogonal in order to be perceived as ‘Distinctive’.  

Body Shape Color Embossing Label Format DIS HEA ERG STR

B 1 0 1 0 0 2.108 3.862 3.200 3.900
C 2 1 1 1 1 3.454 4.123 4.562 4.062
D 3 0 0 0 1 2.923 5.385 3.462 4.446
F 4 1 1 0 1 3.123 4.654 4.754 3.585
I 5 0 1 1 1 4.546 4.062 3.438 5.215
J 6 1 0 1 0 5.908 4.100 3.715 4.569
K 7 1 0 0 0 4.331 4.400 4.469 4.215
N 8 0 0 1 0 5.800 4.646 3.492 5.669

XBottle 
Code 

Bottle ID  
(i)

	Yi Mean
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0.206

-0.903

0.6135

-0.18

-0.206

0.903

-0.6135

0.18
-0.180	

0.180	

0.614	

-0.614	

-0.355

0.171

0.4065

0.0845

0.355

-0.171

-0.4065

-0.0845-0.085	

-0.407	

0.407	

0.085	

0.171	

-0.171	

Moreover, the way of interpreting the three remaining KW, in Table 11, is identical to the previous one. 

It is possible to verify that all MCC2 values (for each KW) are greater than 0.8, which means that the 

variance within each model is greatly explained by the four selected independent properties. Looking at 

the ‘Healthy’ KW, results show that the most important properties to increase this perception, are the 

bottle ‘Color’ (PCC=0.913), followed by its ‘Label Format’ (PCC=0.890), and ‘Embossing’ (PCC=0.736).  

A ‘Healthy’ bottle is thus positively affected in 0.407 by a transparent surface ‘Color’, in 0.355 by an oval 

‘Label Format’ and in 0.171 by non-'Embossing’ surfaces. Finally, note that the impact that the ‘Body 
Shape’ has on the ‘Healthy’ perception is non-significant (with a PCC of 0.473). Nevertheless, results 

indicate that this property is negatively related with the ‘Healthy’ Kansei if curvy; and positively, 

otherwise. Furthermore, the relationship between the ‘Ergonomic’ Kansei and the bottle properties is 

mostly influenced by its ‘Body Shape’, with an impact of 0.911. More precisely, curvy ‘Body Shapes’ 

positively affect the ‘Ergonomic’ Kansei by 0.489, in opposition to orthogonal ones (-0.489). All 

remaining properties have non-significant PCCs. However, analyzing the direction of the relationships 

between those properties and this KW, CS globally indicate that an ‘Ergonomic’ bottle design must be 

formed by a curvy ‘Body Shape’, a green surface ‘Color’, no ‘Embossing’, and an oval ‘Label Format’. 
Finally, the ‘Strong’ Kansei, is mostly impacted by the bottle ‘Embossing’ (PCC=0.890), followed by its 

‘Body Shape’ (PCC=0.851), and ‘Color’ (PCC=0.734). The occurrence of the levels yes (‘Embossing’), 

orthogonal, and transparent, will evoke an increased perceived ‘Strong’ Kansei, with the figures of 0.421, 

0.350, and 0.269, respectively. The ‘Label Format’ as an extremely small PCC = 0.015, showing that its 

relationship with the ‘STR’ KW is negligible.   

Table 11 – QT1 Results for Each Dependent Variable: DIS; HEA; ERG; and STR.  
KW: Distinctive (DIS): °•• = 0.922; °••h = 0.851 

Property |PCC| Level CS 

Body Shape 0.342	
Curvy  

Orthogonal 

Color 0.732	
Green  

Transparent  

Embossing 0.877	
Yes  

No  

Label Format 0.339	
Oval  

Rectangular 
 

KW: Healthy (HEA): °•• = 0.935; °••h = 0.881 
Property |PCC| Level CS 

Body Shape 0.473	
Curvy  

Orthogonal 

Color 0.913	
Green  

Transparent  

Embossing 0.736	
Yes  

No  

Label Format 0.890	
Oval  

Rectangular 
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-0.004

-0.421

0.269

0.35

0.004

0.421

-0.269

-0.35
0.350	

-0.350	

-0.155

0.0845

-0.0245

-0.4885

0.155

-0.0845

0.0245

0.4885
-0.489	

0.025	

-0.025	

-0.085	

0.085	

0.489	

0.155	

-0.155	

 

KW: Ergonomic (ERG): °•• = 0.921; °••h = 0.849 
Property |PCC| Level CS 

Body Shape 0.911	
Curvy  

Orthogonal 

Color 0.095	
Green  

Transparent  

Embossing 0.357	
Yes  

No  

Label Format 0.519	
Oval  

Rectangular 
 

 

KW: Strong (STR): °•• = 0.943; °••h = 0.889 
Property |PCC| Level CS 

Body Shape 0.851	
Curvy  

Orthogonal 

Color 0.734	
Green  

Transparent  

Embossing 0.890	
Yes  

No  

Label Format 0.015	
Oval  

Rectangular 

 

Note that the CS for each level within one property were computed by means of equations (3) and (4), 

in Section 4.3.1. As to exemplify, considering the original model for the KW ‘DIS’ where: K = 3.761 +

0.360]SS + 0]Sh − 1.227]hS + 0]hh + 1.806]ÌS + 0]Ìh − 0.412]ØS + 0]Øh, and knowing that  c* =
Ø

Æ
= 0.5, 

equation (4) gives: 0.5(0.360 + `S) + 0.5(0 + `S) = 0	 ⟺	`S = −0.18. Thus, using equation (3), ^SS_ =

^SS + `S ⟺	^SS_ = 0.360 − 0.180 = 0.180 and, similarly, ^Sh_ = −0.180. This procedure was repeated to 

compute all CS in both Table 11 and Table 12. Remember from Section 4.3.1, that ])* represents the 

occurrence of level	? in property B. Thus, according to the previously defined dummy variables, ]SS – 

represents a curvy ‘Body Shape’, whereas ]Sh – an orthogonal ‘Body Shape’; ]hS – a green ‘Color’, and 

]hh – a transparent ‘Color’; ]ÌS – yes to ‘Embossing’ and ]Ìh – no ‘Embossing’; ]ØS – an oval ‘Label 

Format’, and ]Øh – a rectangular ‘Label Format’.  

Thus, the four transformed equations reflecting the direction and strength of the relationships between 

each property level and each KW are given by K(Ò) = ^M
_ 13 + ŜS

_ ]SS + Ŝh
_ ]Sh + ^hS

_ ]hS + ^hh
_ ]hh + ^ÌS

_ ]ÌS +

^Ìh
_ ]Ìh + ^ØS

_ ]ØS + ^Øh
_ ]Øh. The resulting equations for the four KW are: 

K(DIS) = 4.024+ 	0.180	]SS − 0.180]Sh − 0.614]hS + 0.614]hh + 0.903]ÌS − 0.903]Ìh − 0.206]ØS +
																			0.206]Øh  

(18) 

K	(HEA) = 		4.404− 0.845	]SS + 0.085]Sh − 0.407]hS 	+ 0.407]hh − 0.171]ÌS + 0.171]Ìh + 0.355]ØS −
																								0.355]Øh  

(19) 

                                                
13 Remember from Section 4.3.1, that ^M_  is the mean of all responses for each KW in Table 10. 
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-0.355

0.4065

0.355

-0.4065

0.407	

-0.407	

-0.4885

0.48850.489	

-0.489	

-0.421

0.2675

0.35

0.421

-0.2675

-0.35

-0.421

0.2675

0.35

0.421

-0.2675

-0.35-0.350	

0.350	

-0.903

0.7165

0.903

-0.7165

0.717	

-0.717	

K(ERG) = 		3.887+ 0.489]SS − 0.489]Sh + 0.025]hS − 0.025]hh − 0.085]ÌS + 0.085]Ìh + 0.155]ØS −
																							0.155]Øh  

(20) 

K(STR) = 		4.458− 0.350]SS + 0.350]Sh − 0.269]hS + 0.269]hh + 0.421]ÌS − 0.421]Ìh + 0.004]ØS −
																						0.004]Øh. 

(21) 

However, using the PCC as the only criterion to decide on whether a property has a significant impact 

on each KW, as performed above and in the majority of the reviewed papers, may lead to hasty 

conclusions. It is also important to look at the properties associated p-values (provided in Tables 21-24, 

in Annex 4), which are generally disregarded. In fact, in this study, the properties p-values are found to 

be frequently above the 0.05 limit defined by Marco-Almagro (2011).  

Thus observing, other models were herein explored, aiming at obtaining significant p-values for all model 

predictors. Table 12 shows the results of the models containing only the coefficients with statistically 

significant p-values. This is the output of a multiple linear regression using the backward method in 

SPSS, as it allows to confirm the significance of the variables impacting the responses (Chan, 2004). In 

fact, some of the properties with PCC slightly greater than 0.7 in Table 11 (thus considered  to have a 

significant impact on the Kansei response in the previous model) are not found to be statistically 
significant in this new model, in Table 12, given its non-significant p-values.  

Table 12 – QT1 Results for Each Dependent Variable: DIS; HEA; ERG; and STR. Backward Method 
with only Significant Model Predictors. 

KW: Distinctive (DIS): °•• = 0.901; °••h = 0.812 
Property |PCC| P-value Level CS 

Color 0.791	 0.034 
Green  

Transparent  

Embossing 0.852	 0.015 Yes  
No  

 

KW: Healthy (HEA): °•• = 0.840; °••h = 0.706  
Property |PCC| P-value Level CS 

Color 0.818	 0.025 
Green  

Transparent  

Label Format 0.779	 0.039 
Oval  

Rectangular  
 

KW: Ergonomic (ERG): °•• = 0.859; °••h = 0.738  
Property |PCC| P-value Level CS 

Body Shape 0.859	 0.006 
Curvy  

Orthogonal  
 

 

KW: Strong (STR): °•• = 0.943; °••h = 0.888 
 

Property |PCC| P-value Level CS 

Body Shape 0.851	 0.032 
Curvy  

Orthogonal  

Embossing 0.890	 0.018 
Yes  
No  
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A comparison between the two sets of presented models (Table 11 vs Table 12) allows to conclude that 
the direction of the relationship between the property levels and KW is always preserved across models, 

as is the relative importance assigned to each property. The major differences come from considering 

whether the properties have a significant impact on the Kansei response, on the slight decrease of the 

MCC values (as only statistically significant predictors are included in the new model), and on the 

strength of the relationship (CS) between one property levels (‘Color’) and one KW (‘Distinctive’). 

Beginning by analyzing the results for the first KW, ‘DIS’, the significance of its most important predictors 
(‘Color’ and ‘Embossing’) is actually preserved. These properties, which have PCC values greater than 

0.7, in Table 11, coincide with the ones bearing significant p-values, thus kept in Table 12. Only the 

strength of the relationship (CS) between the bottle ‘Color’ levels and the ‘Distinctive’ KW is slightly 

higher in the new model in Table 12 (e.g. transparent ‘Color’ has a CS of 0.717), than in Table 11 (where 

a transparent ‘Color’ has a CS of 0.614). In fact, the ‘Ergonomic’ KW also continues to be greatly 

impacted by the bottle ‘Body Shape’ (which has a p-value of 0.006), with the same CS values as those 

in the previous model in Table 11 (0.489 for curvy ‘Body Shape’ and -0.489 for orthogonal ones).  

However, in the second KW (‘HEA’), the ‘Embossing’ property, having a PCC of 0.736 (in Table 11) 

reveals to be non-statistically significant in the new model (thus not being kept in Table 12), as its p-

value is greater than 0.05. Nevertheless, the other two properties which are found to have a significant 

impact on the ‘HEA’ KW in Table 11, i.e. ‘Color’ with a PCC of 0.913, and ‘Label Format’ with a PCC of 

0.890, are also found to be statistically significant and thus kept in Table 12. Moreover, the strength of 

the relationships between the ‘HEA’ KW and both the ‘Color’ levels and ‘Label Format’ levels are found 
to be exactly the same in both models (in Table 11 and in Table 12), with the CS of 0.407 for transparent 

bottles and -0.407 for green bottles, and 0.355 for oval labels and -0.355 for rectangular ones. Finally, 

looking at the ‘STR’ KW, although the high PCC value of 0.734 (in Table 11) for the ‘Color’ of the bottle 

suggests that this property has a significant impact on the ‘STR’ KW, its p-value is found to be non-

statistically significant in the new model, therefore not being included in Table 12. As such, the most 

important predictors of the ‘STR’ Kansei are reduced to ‘Body Shape’ and ‘Embossing’ (with significant 

p-values of 0.032 and 0.018, respectively). The ‘Body Shape’ CS are also maintained in the new model, 

where an orthogonal ‘Body Shape’ is positively related to the ‘STR’ KW with a strength of 0.350, in 
opposition to a curvy one (-0.350), and the occurrence of ‘Embossing’ is positively related with bottle 

perceived strength with a CS of 0.421, in opposition to non-’Embossing’ surfaces (-0.421).  

As previously stated, despite QT1 being the most widely used statistical tool, at this stage in KE studies, 

it is limitative as it excludes the variability across respondents, by averaging the responses across 

participants. Therefore, agreeing with the negative critic made by Marco-Almagro (2011) to the use of 

QT1 in the synthesis phase of KE, logistic regression is also applied in the present study, in order to 

include all the individual responses in the analysis. Finally, MRA is applied and results are compared.  

 Applying Logistic Regression 
Following the procedure described in Section 4.3, after having applied QT1 to the compiled data, OLR 

will now be applied to the same data, containing the previously coded dummy variables for the eight 
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products under evaluation, but now working with all the individual responses (i.e. 1040 observations), 

instead of with its aggregated values (i.e. eight observations). 

Table 25, in Annex 4, shows the OLR results retrieved from SPSS for the ‘Distinctive’ KW. Note that, 

the software outputs were visually modified for all KW under study, following on the work of Marco-

Almagro (2011), such that results become easier to visualize and interpret, as is the case in QT1. Table 

26, in Annex 4, shows all the visually modified OLR results. Furthermore, despite noticing that all the 

directions of the relationships between the independent and dependent variables are preserved across 

the models (i.e. QT1 and OLR), it is possible to observe that two out of the four KW in OLR results (see 

Table 26, in Annex 4) violate one of the four OLR assumptions: the proportional odds model assumption. 

That is, only the ‘Healthy’ and ‘Ergonomic’ KW, fail to reject the null hypothesis of the test of parallel 
lines, having associated chi-squared p-values greater than 0.05 (Chan, 2005). Thus, in order to also 

analyze the models for the two dependent variables (‘Distinctive’ and ‘Strong’) which are not supported 

by the test of parallel lines (having associated chi-square p-values below 0.05), and following Marco-

Almagro (2011) suggestion, the seven response categories were merged into only two categories, so 

that this assumption is no longer violated. More precisely, categories one, two, and three were merged 

against categories four, five, six, and seven, and thus BLR was subsequently applied.  

Table 13 presents the BLR results for the four KW under study, which have also been modified to easy 

their visual interpretation (the same that was made to the OLR SPSS output). Interestingly, these results 

stay in agreement with the ones from OLR (see Table 26, in Annex 4), either concerning the direction 

of the relationships (between the levels and the KW) and all the p-values associated with the properties 
in study. The relative importance of each level is also preserved (few alternations are only observable 

between levels that are almost equally important). As a result, in order to compare, in the same 

numerical scale, the extent at which each level affects each KW, only the results from BLR are herein 

interpreted. Moreover, note that all properties having a non-statistically significant impact on the final 

Kansei response are represented with lighter ‘Color’ in the graphics provided in Table 13. The BLR 

model equations, where the dependent variable, {(]), is the logarithm of the odds of the expected event, 

are as follows:  

{(DIS) = 0.397 + 0.545	vÉÑ‚	·ℎ‰xo − 1.506	•É?ÉÂ + 2.324	lÁ^ÉÖÖ8w{ − 0.826	H‰^o?	ËÉÂÁ‰È (22) 

{(HEA) = 1.347 − 0.281	vÉÑ‚·ℎ‰xo − 1.143	•É?ÉÂ − 0.622	lÁ^ÉÖÖ8w{ + 1.203	H‰^o?ËÉÂÁ‰È (23) 

{(ERG) = −0.328 + 1.071	vÉÑ‚·ℎ‰xo + 0.102	•É?ÉÂ − 0.155	lÁ^ÉÖÖ8w + 0.380	H‰^o?ËÉÂÁ‰È (24) 

{(STR) = 1.469 − 1.014	vÉÑ‚·ℎ‰xo − 0.669	•É?ÉÂ + 0.887	lÁ^ÉÖÖ8w{ + 0.340	H‰^o?ËÉÂÁ‰È. (25) 

Firstly, note that the model for the first KW (‘DIS’) is able to correctly classify the outcome for 76.6% of 

the cases (according to its classification table). This percentage supports the BLR ‘DIS’ model, following 

the criterion proposed by Simonoff (2012), which compares this percentage value with the expected 

observed percentage lower bound, computed for each classification table. In this case, the lower bound 
is found to be 59.7%, which is inferior to the 76.6% value, thus being largely “more than we would expect 

just by random chance”, quoting Simonoff (2012). Furthermore, looking at the results for this KW, in 

Table 13, it is possible to observe that all properties in the model are statistically significant (p-values 
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1

0.098

1

0.580

0.438

1

0.222

1

0 0.2 0.4 0.6 0.8 1

0.300

1

1

1

1

0.537

0.319

0.755

0 0.2 0.4 0.6 0.8 1

0.684

1

0.903

0.343

1

0.856

1

1

0 0.2 0.4 0.6 0.8 1

0.712

0.412

1

1

1

1

0.512

0.363

0 0.2 0.4 0.6 0.8 1

below 0.05). An orthogonal ‘Body Shape’ is about 0.580 times as likely to be rated as ‘Distinctive’ than 

a curvy ‘Body Shape’. Likewise, curvy ‘Body Shapes’ are approximately 1/0.580 = 1.724 times as likely 

to be perceived as ‘Distinctive’ than orthogonal ones.  

Table 13 – BLR Results for each Dependent Variable: ‘DIS’; ‘HEA’; ‘ERG’; and ‘STR’. 
KW: Distinctive (DIS):	Pseudo	Ih = 0.401 
 

Property Sig. Level v l]x(v) 

Body Shape 0.000	
Curvy 0¬	  

Orthogonal -0.545	

Color 0.000	
Green -1.506	  

Transparent 0¬	  

Embossing 0.000	
Yes 0¬	  
No -2.324	  

Label 
Format 0.000	

Oval -0.826	  
Rectangular 0¬	

KW: Healthy (HEA): Pseudo	Ih = 0.087  
 

Property Sig. Level v l]x(v) 

Body Shape 0.054 Curvy -0.281  

Orthogonal 0¬ 

Color 0.000 
Green -1.143  

Transparent 0¬  

Embossing 0.000 
Yes -0.622  

No 0¬  

Label 
Format 0.000 

Oval 0¬  
Rectangular -1.203 

KW: Ergonomic (ERG): Pseudo	Ih = 0.100 
 

Property Sig. Level v l]x(v) 

Body Shape 0.000	
Curvy 0¬  

Orthogonal -1.071 

Color 0.485	
Green 0¬  

Transparent -0.102  

Embossing 0.237	
Yes -0.155  

No 0¬  

Label Format 0.009	
Oval 0¬  

Rectangular -0.380 

KW: Strong (STR): Pseudo	Ih = 0.125 
 

Property Sig. Level v l]x(v) 

Body Shape 0.000	
Curvy -1.014	  

Orthogonal 0¬	

Color 0.000	
Green -0.669	  

Transparent 0¬  

Embossing 0.000	
Yes 0¬  

No -0.887	  

Label 
Format 0.057	

Oval 0¬  
Rectangular -0.340 

‰. Parameter set out to zero because it is redundant. 
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Furthermore, a green ‘Color’ is less likely to be perceived as ‘Distinctive’ (àI = 0.222) than the 

transparent ‘Color’, which is the reference level (àI = 1), that is, transparent bottles have an odd about 

1/0.222	 = 4.505 times larger of being perceived as ‘Distinctive’ than green ones. Moreover, the OR for 

‘Embossing’, the property with the highest estimated impact (v = 	−	2.324) on the perceived 

distinctiveness of a bottle, shows that bottles with ‘Embossing’ have much larger odds (i.e. about 

1/0.098	 = 10.204 times larger) of being rated as ‘Distinctive’ than the ones without it. Finally, the ‘Label 

Format’ must be rectangular to evoke the ‘Distinctive’ Kansei, since this has an odd about 2.283 times 
larger of being considered ‘Distinctive’ than oval labels.  

The second KW (‘HEA’) model is able to predict 69.6% of the response categories, which questions the 
usefulness of this BLR model (being equal to the computed lower bound) according to Simonoff (2012) 

criterion. Moreover, it is observable that the first property (‘Body Shape’) has a non-statistically 

significant impact on the Kansei response (its p-value of 0.054 is slightly larger than the 0.05 limit), thus 

special attention should be given to concluding that orthogonal ‘Body Shapes’ are perceived as ‘Healthy’ 

and curvy ones as ‘Unhealthy’. The OR for the ‘Color’ of the bottle, which has a statistically significant 

impact on this Kansei response, indicates that transparent bottles are about 3.135 times more likely to 

be perceived as ‘Healthy’ than green ones. Additionally, a bottle with ‘Embossing’ is about 1.862 times 

less likely to be considered ‘Healthy’ than one bottle without ‘Embossing’. Finally, oval ‘Label Formats’ 
contribute positively to evoke an ‘Healthy’ perception, as these have an odd about 3.33 larger to be 

rated as ‘Healthy’ than rectangular ones.  

Turning now to the analysis of the ‘Ergonomic’ Kansei model, which is correctly classifying the outcome 
for 61.9% of the cases – above the 58.5%, thus “more than we would expect just by random chance”, 

according to Simonoff (2012) criterion – its observable that only the ‘Body Shape’ and the ‘Label Format’ 

have a statistically significantly impact on this response. Thus, the ‘Body Shape’ should be curvy, as 

this has an odd about 2.915 times larger to be rated as ‘ERG’ than orthogonal bottles, and the label 

should be oval, having an odd about 1.462 times larger to evoke this Kansei than rectangular labels. 

Once again, as the remaining properties reveal to be non-statistically significant, special attention should 

be given to concluding that green bottles or ones with no ‘Embossing’ are perceived healthier than 
transparent bottles or the ones with ‘Embossing’, respectively. 

Finally, the last KW (‘STR’) model is able to predict 75.2% of the response categories (which questions 

the usefulness of this BLR model, according to Simonoff (2012) criterion, as it is equal to the computed 
lower bound). Its results, in Table 13, indicate that the format of the label is irrelevant, whereas an 

orthogonal ‘Body Shape’, a transparent ‘Color’, and the existence of ‘Embossing’, will increase the 

‘Strong’ Kansei evoked on the consumer minds. More precisely, the odds of perceiving a bottle as 

‘Strong’, given the occurrence of the three mentioned levels, are about 2.755, 1.953, and 2.427 times 

larger, respectively, than given their absence.   

However, it is still necessary to look at the pseudo Ih values provided in Table 13, It is important to note 

that once the binary logistic regression works upon all the responses coming from the 130 individuals, 
it is expectable that the measures of the percentages explained by the independent variables in each of 
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the dependent variables tend to decrease, in relation to those observed in QT1. In fact, only the 

‘Distinctive’ Kansei dimension reveals to have a great percentage of variance (40.1%) explained by the 

four model predictors. The variance of the remaining three KW, i.e. ‘Healthy’, ‘Ergonomic’, and ‘Strong’, 

is explained in only 8.7%, 10%, and 12.5% by the model predictors, respectively. This allows to conclude 

that the properties which are found to be as statistically significant (i.e. with associated p-values below 

the 0.05 border) have in fact an impact on the final Kansei perception, but also that there is still much 

variance in the response that these models do not predict. Moreover, this lack of explained variance is 
not detected in the majority of the KE studies, as the MCC2 values obtained with QT1 are extremely 

higher, i.e. always greater than 80%, as observed in Section  5.9.1. Therefore, the percentages of the 

model explanation obtained in the present section seem much closer to reality, as these consider all the 

dimensions (participants, products, and KW) intervening in the analysis.  

 Applying Multiple Regression Analysis  
Finally, a multiple regression analysis (MRA) with dummy variables was also carried out to the complete 

dataset (i.e. without averaging the ratings across respondents as in QT1). Results were then compared 

with the ones obtained from logistic regression. MRA SPSS output can be consulted in Tables 28-31, 
in Annex 5.  

Summarily, by comparing the MRA SPSS output and its four KW model equations (26)-(29), with the 

BLR models for each KW (in Table 13), it is possible to verify that the direction of the relationships 
between each property and each KW is always preserved across models (e.g. the ‘DIS’ KW is always 

positively related with curvy ‘Body Shapes’ and with the occurrence of ‘Embossing’, but negatively 

related with the green ‘Color’ and with oval ‘Label Formats’). Moreover, the properties that are found to 

be statistically significant are also preserved across models (e.g. all the four properties in study have a 

statistically significant impact on the ‘DIS’ KW, having p-values of 0.000, below the 0.05 limit, in both 

BLR and MRA ‘DIS’ models; likewise in the ‘HEA’ KW models, the bottle ‘Body Shape’, having a p-value 

of 0.076 in MRA, and one of 0.054 in BLR, is not statistically significant, whereas the remaining three 
properties have statistically significant p-values of 0.000, in both models).  

The MRA R2 values, presented next to the equations (26)-(29), are also very close to the pseudo R2 

values obtained from BLR, respectively 44.0% and 40.1% for the ‘DIS’ KW, 7.2% and 8.7% for the ‘HEA’ 
KW, 10.3% and 10.0% for the ‘ERG’ KW, and 15.7% and 12.5% for the ‘STR’ KW. The same happens 

for the relative importance that each property has on each Kansei response. For example, looking at 

the BLR properties estimated coefficients, v, in equation (22) in Section 5.9.2, one can see that the 

most important ‘DIS’ predictor is the ‘Embossing’ property (v = 2.324), followed by its ‘Color’ (v =

−1.506), then by its ‘Label Format’ (v = −0.826), and finally by its ‘Body Shape’ (v = 0.545). This is 

thus consistent with the relative importance of the four properties in MRA ‘DIS’ model equation (26), 

where ‘Embossing’ is the property which will cause a higher increased ‘DIS’ Kansei (v = 1.806), 

followed by its ‘Color’ (v = −1.227), then by its ‘Label Format’ (v = −0.412), and next by its ‘Body 

Shape’ (v = 0.360).  Finally, looking at Tables 28-31, in Annex 5, one can see that the four models	

Variance Inflation Factor (VIF) and tolerance values (VIFáS), used to check multicollinearity among 
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independent variables, are also within the acceptable limits suggested by Chan (2004) and Hair et al. 

(2010), as all tolerances are greater than 0.6 and close to one, and all VIF values largely below ten. 

K(†ß·) = 3.761+ 0.360	vÉÑ‚·ℎ‰xo − 1.227	•É?ÉÂ + 1.806	lÁ^ÉÖÖ8w{ − 0.412	H‰^o?ËÉÂÁ‰È;	Ih = 0.440 (26) 

K(HEA) = 4.711− 0.169	vÉÑ‚·ℎ‰xo − 0.813	•É?ÉÂ	 − 0.342	lÁ^ÉÖÖ8w{ + 0.710	H‰^o?ËÉÂÁ‰È;	Ih = 0.072 (27) 

K(ERG) = 3.303+ 0.977	vÉÑ‚·ℎ‰xo + 0.049	•É?ÉÂ − 0.169	lÁ^ÉÖÖ8w{ + 0.310	H‰^o?ËÉÂÁ‰È;	Ih = 0.103 (28) 

K(STR) = 4.652− 0.700	vÉÑ‚·ℎ‰xo − 0.538	•É?ÉÂ + 0.842	lÁ^ÉÖÖ8w{+ 0.008	H‰^o?ËÉÂÁ‰È;	Ih = 0.157 (29) 

The similarity between the MRA outputs and the ones from logistic regression, strengthen the 

consistency among results and suggest that future studies may consider relying on MRA at the synthesis 

phase, as its outputs are considerably easier to understand and interpret, when compared to the former 

ones.   

5.10  Final Kansei Model  
Having analyzed the compiled data by means of the statistical tools presented in the previous section, 

namely QT1, OLR, BLR, and MRA, it is now possible to arrive to the final Kansei model to develop Água 

das Pedras packaging design. Herein, Table 14 presents the overall design guidelines required to 

develop a bottle of water packaging design. These depend on the emotions or sensations (Kansei) that 

the company prioritizes and seeks to evoke. A positive relationship between a certain level and a KW is 

represented by ‘+’, whereas a negative relationship represented by ‘–’. Note that, as previously 

observed, the direction of the relationships between each level and each KW is preserved over all the 
statistical tools deployed at the synthesis phase (see Section 5.9). However, the same is not verified for 

the statistically significance of those relationships (e.g. the ‘Label Format’ is found to have a non-

statistically significant impact on the ‘DIS’ KW in the QT1 analysis, but a significant one in both BLR and 

MRA). As such, knowing that either OLR/BLR or MRA are more reliable tools for the present analysis 

(Marco-Almagro, 2011), these are therefore the ones chosen to dictate the statistically significance of 

the model predictors, i.e. dictate the relationships to be considered/included in Table 14. The blank cells, 

in Table 14, indicate a non-statistically significant relationship between the bottle property in the 
correspondent column and the KW the correspondent row. Additionally, Table 14 also shows the pseudo 

R2 values obtained from the BLR models (in Table 13).  

As such, the final Kansei model, depicted in Table 14, indicates the properties that a bottle of water 
must have, in order to be perceived as ‘Distinctive’, ‘Healthy’, ‘Ergonomic’, or ‘Strong’, respectively. 

However, it is important to remember that the variance in the ‘Distinctive’ dimension is greatly explained 

by the properties provided in Table 14 (pseudo R2= 40.1%), whereas the dimensions ‘Healthy’, 

‘Ergonomic’ and ‘Strong’ have a low percentage of variance explained by the OLR/BLR or MRA models 

(e.g. from 8.7% to 12.5%, in BLR). Therefore, this should be taken into consideration when making 

bottle packaging design decisions regarding these last three Kansei dimensions.   
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Table 14 – Guidelines for a Bottle of Water Packaging Design to Evoke Specific Kansei (KW). 

 
a ‘Label Format’ does not have a statistically significant impact on the ‘Ergonomic’ dimension, when analyzing only the 
responses from individuals who meet all target group requirements. 

Remember that all the KW in the first column of the table were previously reduced into the high-level 

KW (factors) presented in the second column (see Section 5.5). As such, the guidelines for the 

‘Distinctive’ high-level KW coincide with the ones for the initial associated aesthetic group of KW (e.g. 
‘Stimulating’ or ‘Attractive’), as these are all affected in the same direction by the model independent 

variables. The same occurs for the ‘Healthy’ KW, where a ‘Healthy’ bottle will also be perceived as 

‘Refreshing’ and ‘Natural’, and for the ‘Ergonomic’ KW, which is affected in the same way as the ‘Perfect’ 

and ‘Harmonious’ KW. Having said so, the final model guidelines consist of: i) a ‘Distinctive’ bottle must 

have a curvy ‘Body Shape’, transparent ‘Color’, ‘Embossing’, and a rectangular ‘Label Format’. These 

will also increase the ‘Stimulating’, ‘Attractive’, ‘Tasty’, ‘Cool’, ‘Beautiful’, ‘Simple’, ‘High-Quality’, and 

‘Modern’ Kanseis; additionally, ii) the ‘Healthy’, ‘Refreshing’, and ‘Natural’ perceptions are highly evoked 
by transparent bottles, with no ‘Embossing’, and an oval ‘Label Format’. In this case, the ‘Body Shape’ 

is non-relevant; iii) the ‘Ergonomic’, ‘Perfect’, and ‘Harmonious’ KW are positively evoked by a curvy 

‘Body Shape’, an oval ‘Label Format’, and the bottle ‘Color’ and ‘Embossing’ are non-relevant; and 

finally, iv) to perceive a bottle as ‘Strong’, this must have an orthogonal ‘Body Shape’, transparent 

‘Color’, and ‘Embossing’. The ‘Label Format’ reveals to have no relationship with this dimension.  

Finally, having noticed that only a portion of the final questionnaire respondents (i.e. 34 out of 130) is 

simultaneously meeting all the target group specifications (see Table 9 in Section 5.8), Logistic 

Regression and MRA was again applied, but this time using only the target group responses. Due to 

space limitations, only MRA results for the target sample are presented in Tables 32-35, in Annex 6. 

These results show that the final Kansei model is the same as the one in Table 14, for all the KW in 
study except for the ‘Ergonomic’ dimension. In fact, the only great difference between the two models 

is that for the target sample, the occurrence of an oval ‘Label Format’ does not have a statistically 

significant impact on the ‘Ergonomic’ Kansei, having a p-value of 0.147. Apart from that, not only the 

target results are consistent with the ones using the complete dataset, but also contain slightly higher 

R2 values for all the KW under study (i.e. are better explained by the model predictors). More precisely, 

comparing the R2 values for the target dataset models (in Tables 32-35, in Annex 6) with the ones for 

the complete dataset (in Tables 28-21, in Annex 5) one can note that: for the ‘Distinctive’ KW: 52.7%	 >

a a 

Curvy Orthogonal Green Transparent Yes No Oval Rectangular
Stimulating
Attractive
Tasty
Cool
Beautiful
Distinctive
Simple
High-Quality
Modern

Refreshing
Healthy
Natural

Perfect 
Ergonomic
Harmonious

−−−Strong      
(!^2 �0.125)

+ ++Strong

+

− + −

−

+ −

+ − +

− −

Embossing
KW

Healthy        
 (!^2 = 0.087)

 
Distinctive 
  (!^2 = 0.401)

Ergonomic
   (!^2 = 0.100)

Body Shape Color

+

Label Format
Product Properties

+ − − + +
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	44%; for the ‘Healthy’ KW: 9.5% > 	7.2%; for the ‘Ergonomic’ KW: 11.4% > 10.3%; and for the ‘Strong’ 

KW: 15.9 > 15.7%).  

5.11  Main Results and Discussion 
After having completed all the phases of the KE methodology, as proposed in Chapter 4, it is important 

to present and discuss the main outcomes of its application to the elected product – Água das Pedras, 

25 cl sparkling bottle of water packaging design.  

The collected and compiled data (152 responses) from the first questionnaire, includes participants 

within the target group chosen by the Super Bock group, namely a balanced gender distribution (42.1% 
males and 57.9% females), individuals between 35 and 54 years of age (42.1% of the respondents), a 

high degree of academic education (around 91% of the respondents own at least a bachelor’s degree), 

ranked in the medium-high economic class (94.6% of the respondents are currently working and 69.4% 

receiving a monthly net income of at least 1 000 €), and appreciating to travel (88.2% of the respondents 

have travelled at least once a year to a foreign country, on vacations, in the past five years). 

Subsequently, the appropriateness of the collected data (2128 observations) for FA was confirmed and 

thus FA was carried out, allowing the extraction four main factors or perceptual dimensions contributing 

to the total variance of the observed data. These correspond to the selected high-level KW, namely 
‘Distinctive’, ‘Healthy’, ‘Ergonomic’, and ‘Strong’. Note that, these results were successfully 

corroborated, by conducting the same analysis through a test (two thirds of responses) and a validation 

sample (remaining one third).  

Perceptual maps were then built for all the competitive products in the analysis. These maps were 

important to visually observe that Água das Pedras (coded by letter F) is not perceived as a ‘Healthy’, 

‘Distinctive’, nor as a ‘Strong’ bottle, being poorly positioned along these three perceptual dimensions, 

when compared to the other bottles under analysis, with distinct physical properties. Its favorable 

positioning is only observable along the ‘Ergonomic’ dimension, where it is in fact perceived as the most 

‘Ergonomic’ bottle within the sample. Additionally, the four main groups of competing bottles were also 

identified by means of a cluster analysis, where products with similar properties were successfully 
merged into the same clusters. Furthermore, an OA with four properties (i.e. bottle ‘Body Shape’, ‘Color’, 

‘Embossing’, and ‘Label Format’) was developed, where eight market products were found to effectively 

match the resulting design requirements. Interestingly, these coincided with the extraction of two bottles 

from each of the four previously identified main clusters of competing products. This is a positive 

occurrence as it guarantees the representativeness of each competing group of products. As such, after 

having selected the four high-level KW and the eight products varying in terms of the selected bottle 

properties, the second Kansei questionnaire was put forward.  

The data gathered from the second questionnaire (130 responses) is, once again, almost equally 

distributed in terms of the respondent gender (53.1% males and 46.9% females). Additionally, more 

than one quarter of the population sample is still within the desired age group (35-54 years range). The 
sample education level is once again high (91.6% of the respondents have a bachelor’s degree or higher 
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education level) and the economic power of individuals is mostly in the medium/medium-high range, 

even if 36% of individuals are still studying and thus have no net income or one of less than 1 000€ per 

month. Finally, travelling abroad on vocations is also found to be recurrent amongst the vast majority 

(94.6%) of the respondents. This collected data (a total of 1040 observations) was organized and the 

computed dummy variables were added to the dataset to proceed with the evaluation.  

The KE methodology core area. i.e. the linkage between the selected bottle properties and the key 

Kansei evoked on the consumer minds, began with the application of QT1 to the compiled and 

aggregated dataset. As expected, QT1 results were exceptional in terms of the amount of variance 

explained by the bottle properties in each KW. Moreover, after considering the p-value criterion to the 

traditional QT1 procedure – to decide on the statistical significance of each model predictor – the 
discovered relationships were found to always be sufficiently significant for at least two properties per 

KW.  

However, as previously mentioned, these results are not as reliable as the ones obtained from working 
with all the dimensions in study, including the variability inherent to the participant responses. Therefore, 

following Marco-Almagro (2011) suggestion, OLR was then applied. In doing so, only two models (i.e. 

the ones for the ‘Healthy’ and ‘Ergonomic’ dimensions) proved to be fulfilling all the assumptions 

supporting the application of OLR. Therefore, BLR was subsequently applied. The results for the 

‘Distinctive’ dimension, showed that there is a great amount of variance (40.1%) accounted for by the 

model predictors and that all the bottle properties (i.e. ‘Body Shape’, ‘Color’, ‘Embossing’, and ‘Label 

Format’) have a statistically significant impact on the bottles perceived distinctiveness. Results for the 
‘Healthy’ and ‘Ergonomic’ KW, showed that these variables variance is only explained in 8.7% and in 

10% by the model predictors, respectively. Nevertheless, results indicated that three independent 

properties, namely the bottle ‘Color’, ‘Embossing’, and ‘Label Format’, have a statistically significant 

impact on the ‘Healthy’ perception, whereas two properties (‘Body Shape’, and ‘Label Format’) have a 

statistically significant impact on the ‘Ergonomic’ Kansei. Finally, results for the ‘Strong’ Kansei – with a 

variance explained in only 12.5% by the model predictors – showed that three of the bottle properties 

(‘Body Shape’, ‘Color’, and ‘Embossing’) have a statistically significant impact on this perceptual 

dimension. Note that the results obtained in the models supported by OLR, i.e. the ones for the ‘HEA’ 
and ‘ERG’ dimensions, allow to draw the exact same conclusions than those from BLR. Afterwards, 

these four model results were also successfully confirmed with MRA, a technique which is rarely applied 

in KE studies.  

As such, comparing the results from all the tools used at the synthesis stage (in Section 5.9), it is 

noticeable that the relative importance that each property has to each KW is identical across all models, 

and that the directions of the relationships between each independent property and each KW are always 

preserved. Moreover, the properties which have a significant impact on the Kansei responses in the 

OLR, BLR or MRA models always include the ones in QT1, while also adding other properties (which, 

in fact, suggests a better predictive model). On the contrary, the amount of explained variance is always 

smaller in either OLR, BLR or MRA when compared to QT1. Nevertheless, the final Kansei model is 
presented based on the logistic regression results, as suggested by Marco-Almagro (2011), it being a 
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more reliable statistical tool than QT1. As a result, the final guidelines indicate that: i) a ‘Distinctive’ bottle 

must be curvy, have a transparent ‘Color’, have ‘Embossing’, and a rectangular ‘Label Format’; ii) a 

‘Healthy’ bottle must also be transparent, have no ‘Embossing’, an oval ‘Label Format’, and its ‘Body 

Shape’ is not relevant; iii) an ‘Ergonomic’ bottle should have a curvy ‘Body Shape’ and an oval ‘Label 

Format’, with the remaining two properties being non-relevant; and iv) a ‘Strong’ bottle should be 

orthogonal, transparent, have ‘Embossing’, and the ‘Label Format’ is non-relevant. Note that, this final 

suggested Kansei model was also successfully confirmed for the company specific target sample, the 
only exception being that the ‘Label Format’ has no statistically significant impact on the ‘Ergonomic’ 

dimension (p-value=0.147).  

Hence, the decision on “where to act” or which properties to modify will depend on the dimensions (KW) 
the Super Bock Group prioritizes and seeks to evoke the most. Thus, one may start by acting on the 

levels which will have a higher impact on the final consumer Kansei (i.e. by looking at the obtained BLR 

graphics provided in Table 13). For instance, the distinctiveness of the bottle is clearly mainly affected 

by its ‘Embossing’ (a bottle with ‘Embossing’ has about 10 times larger an odd of being considered as 

‘Distinctive’ than one without it). Next comes its ‘Color’ (a transparent bottle has about 5 times larger an 

odd of being perceived as ‘Distinctive’ than a green one). The ‘Healthy’ Kansei may be considered to 

be equally evoked by the bottle ‘Color’ and by its ‘Label Format’, where a transparent bottle or one with 

an oval label has roughly 3 times larger an odd of being perceived as ‘Healthy’. An ‘Ergonomic’ bottle is 
mostly impacted by its ‘Body Shape’, where a curvy bottle has about 3 times larger an odd of being 

perceived as ‘Ergonomic’, and the ‘Strong’ Kansei is also mostly impact by the bottle ‘Body Shape’ but, 

this time, an orthogonal bottle has about 3 times larger an odd of being perceived as ‘Strong’ than a 

curvy one. The remaining properties may also be modified, in accordance to its positive or negative 

relationship with the given KW, however, when having to choose between the compromise of increasing 

one perceived KW and decreasing another relevant one, this approach of looking to the importance that 

the given levels have to each dimension seems reasonable. Additionally, under a more global approach, 
i.e. if the company is willing to maximize the positive perceptions/sensations evoked on the consumer 

minds, then the level of each property is to be selected accordingly to which congregates the majority 

of positive responses to all the KW under study. In this case, it is seen that ‘Água das Pedras’ bottle 

must continue to have a curvy ‘Body Shape’, and an oval ‘Label Format’, but should change its ‘Color’ 

from green to transparent and add ‘Embossing’ to its packaging design.  

Finally, it is interesting to establish the connection between the positioning of Água das Pedras bottle in 

the built perceptual maps (in Figures 25-27, in Section 5.6) and the final Kansei model depicted in Table 

14, in Section 5.10. One can verify that Água das Pedras, bottle F, (currently having a curvy ‘Body 

Shape’, a green ‘Color’, no ‘Embossing’, and an oval ‘Label Format’) is poorly positioned, i.e. below the 

mean, along the ‘Distinctive’ perceptual dimension, F1 – the second most important dimension for the 
respondents, with an approximate average value of 4.7, on a seven-point scale. Looking at the ‘DIS’ 

guidelines, in Table 14, the bottle F perceived distinctiveness can be improved by adding ‘Embossing’ 

to its surface, changing its ‘Color’ to transparent and/or by changing its ‘Label Format’ to rectangular. 

On the other hand, if the company biggest goal is to enhance the sensation that ‘Água das Pedras’ is a 

‘Healthy’ bottle – the most important KW according to the respondents, with an average value of 5.35 – 
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then it could consider changing the bottle ‘Color’ from green to transparent. This design modification 

improves its competitive positioning, which is currently slightly above the mean values along this 

‘Healthy’ perceptual dimension, F2. Moreover, Água das Pedras positioning along the ‘Ergonomic’ 

dimension, F3, shows that this bottle has the highest score of all bottles in the analysis. This is thus 

consistent with the final design guidelines to improve the ‘Ergonomic’ KW, in Table 14, as no 

modifications are suggested to the bottle packaging design. In fact, the company can even consider to 

slightly abdicate on the bottle leading positioning along this dimension, in order to improve it on the other 
less favorable dimensions. Finally, since the bottle positioning along the ‘Strong’ Kansei (F4) is found to 

be exactly on the mean, the final design guidelines in Table 14 indicate that this can be improved by 

changing the bottle ‘Body Shape’ to orthogonal, adding ‘Embossing’ to the its surface, and again, 

changing the bottle ‘Color’ to transparent.  

In order to support the decision-making process, the resulting packaging design guidelines are provided 

under three different possible scenarios (S1, S2, and S3) as follows:  

S1. Should the company focus on strongly evoking only one specific Kansei, namely: 

§ ‘Distinctive’14, then it should have a curvy ‘Body Shape’, transparent ‘Color’, with ‘Embossing’, 

and a rectangular ‘Label Format’; 

§ ‘Healthy’, then it should have a transparent ‘Color’, without ‘Embossing’, and an oval ‘Label 

Format’; 

§ ‘Ergonomic’, then it should have curvy ‘Body Shape’, and an oval ‘Label Format’; 

§ ‘Strong’, then it should have an orthogonal ‘Body Shape’; transparent ‘Color’; with ‘Embossing’.  

S2. Should the company attempt to positively increase the maximum number of Kansei possible,  which 

means (by looking at Table 14) increasing the ‘DIS’ and ‘ERG’ KW by changing the bottle ‘Body 

Shape’; increasing the ‘DIS’, ‘HEA’, and ‘STR’ KW by changing the bottle ‘Color’, increasing the 

‘DIS’ and ‘STR’ KW by changing the bottle ‘Embossing’ level, and increasing the ‘HEA’ and ‘ERG’ 

KW by changing the bottle ‘Label Format’. Then, Água das Pedras bottle should: 

§ Retain a curvy ‘Body Shape’, change from the green to the transparent ‘Color’, add ‘Embossing’, 

and keep its oval ‘Label Format’. 

S3. Should the company desire to increase some specific perception/Kansei by analyzing the 

compromise between increasing that Kansei and decreasing another relevant one.  

Then, the suggestions consist of looking not only to the directions of the established relationships, 

provided in Table 14, but also to the comparisons between the importance that each ‘property level' 

has towards each of the four given KW, i.e. comparing the ‘level’ associated odds presented before 

the brackets below (retrieved from BLR results in Section 5.9.2). For instance, adding ‘Embossing’ 

to the bottle surface will positively increase its perceived ‘Distinctive’ and ‘Strong’ Kanseis, but it is 

                                                
14 Remember that these four high-level KW include all its low-level KW associated in Table 14. Thus, increasing 
each one of these dimensions will accordingly increase their respective associated KW.  
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negatively related to its perceived ‘Health’. Thus, one should look to and compare the numbers (i.e. 

odds) presented before each property level (in brackets below) to note, for instance, that a bottle 

with ‘Embossing’ has an odd about 10.2 times larger of being perceived as ‘Distinctive’ and one 

2.4 larger of being perceived as ‘Strong’ than one without it, whereas a bottle without ‘Embossing’ 

only has an odd 1.9 times larger of being considered ‘Healthy’ than one with ‘Embossing’. Then, 

the decision is again made according to the company preferences, but now considering also the 

relative importance of the given levels to each KW: 

§ ‘Distinctive’:  10.2 (with ‘Embossing’); 4.5 (transparent ‘Color’); 2.3 (rectangular ‘Label 

Format’);	1.7 (curvy ‘Body Shape’) 

§ ‘Healthy’:  3.3 (Oval ‘Label Format’); 3.1 (transparent ‘Color’); 1.9 (without ‘Embossing’)  

§ ‘Ergonomic’: 2.9 (curvy ‘Body Shape’); 1.5 (oval ‘Label Format’)15 

§ ‘Strong’: 2.8 (orthogonal ‘Body Shape’); 2.4 (with ‘Embossing’); 2.0 (transparent ‘Color’).  

Having provided these three possible scenarios, the final author’s suggestion would be to focus primarily 

on the ‘Distinctive’ dimension for three fundamental reasons. Firstly, given both the logistic regression 
and the MRA results, this is the KW with the greater percentage of variance explained by the four model 

predictors/properties (40.1% in BLR analysis and 44.0% in MRA, for the complete dataset) in 

comparison to the much lower percentages of variance explained in the remaining KW, i.e. ‘HEA’ (8.7% 

and 7.2%) ‘ERG’ (10.0% and 10.3%), and ‘STR’ (12.5% and 15.7%). Secondly, the ‘DIS’ KW emerges 

as the second most important dimension to the respondents, with an approximate average score of 4.7, 

on a seven-point scale. Thirdly, Água das Pedras, bottle F, is currently poorly positioned along the ‘DIS’ 

perceptual dimension, in comparison to the other competing bottles in the analysis, as it is below the 

mean in the perceptual map depicted in Figure 25, in Section 5.6.  

Note that unlike for the ‘DIS’ KW, not all the bottle properties are statistically significant for the ‘HEA’, 

‘ERG’, and for the ‘STR’ KW. Thus, MRA was carried out for these three KW, including only the 

respective statistically significant independent properties in each model. This has been done, in order 

to compute the below mentioned improvement values, obtained by focusing on the ‘DIS’ dimension. 

These equations, which have very similar regressor coefficients, v, and Ih values to the MRA ones in 

equations (27)-(29), are given by: 

K(HEA) = 4.620− 0	vÉÑ‚·ℎ‰xo − 0.813	•É?ÉÂ	 − 0.342	lÁ^ÉÖÖ8w{ + 0.710	H‰^o?ËÉÂÁ‰È;	Ih = 0.070 (30) 

K(ERG) = 3.231+ 0.977	vÉÑ‚·ℎ‰xo + 0	•É?ÉÂ − 0	lÁ^ÉÖÖ8w{ + 0.335	H‰^o?ËÉÂÁ‰È; 											Ih = 0.100 (31) 

K(STR) = 4.652− 0.700	vÉÑ‚·ℎ‰xo − 0.535	•É?ÉÂ + 0.842	lÁ^ÉÖÖ8w{+ 0	H‰^o?ËÉÂÁ‰È;			Ih = 0.157 (32) 

As such, when following the ‘DIS’ design guidelines, in Table 14, the suggestion is to replace the original 

bottle property levels combination (curvy, green, no, oval) coded as (1,1,0,1) in Section 5.9.1, with the 

new combination of property levels (curvy, transparent, yes, rectangular) coded as (1,0,1,0). In doing 

so, i.e. in replacing the properties in MRA ‘DIS’ model equation (26), in Section 5.9.3, by the referred 

                                                
15 ‘Label Format’ does not have a statistically significant relationship with the ‘Ergonomic’ dimension when including 
only the target group individuals in the analysis.  
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vectors, one can see that the bottle will increase its competitive positioning along the ‘Distinctive’ KW 

from 2.482 to 5.927. However, this will simultaneously decrease the ‘Healthy’ KW from 4.523 to 4.284, 

by applying the same vectors in the MRA ‘HEA’ equation (30). Therefore, knowing that the ‘HEA’ KW is 

the most important one to the respondents (with an average score of 5.35) and looking at scenario S3 

above, the company could consider not modifying its current oval ‘Label Format’ to rectangular, thus 

changing only two levels from (1,1,0,1) to (1,0,1,1). This last suggestion, represented by the vector 

(1,0,1,1), which is a more conservative modification and thus probably more easily accepted by the 
company, consists of keeping the curvy ‘Body Shape’ and the oval ‘Label Format’, but changing the 

‘Color’ to transparent and adding ‘Embossing’ to the bottle surface. In following this, the bottle will still 

increase its positioning along the ‘Distinctive’ dimension, from 2.482 to 5.515, while simultaneously 

increasing the ‘HEA’ KW from 4.517 to 4.998. Finally, the ‘Ergonomic’ KW will not be affected by this 

design modifications, see equation (31), and the ‘Strong’ Kansei will also increase from 3.417 to 4.794 

– see equation (32).  

Finally, it is important to remember that after deciding on the final modifications for the new Água das 

Pedras packaging design, the company should carry out the validation phase of KE methodology. That 
is, a 3-D prototype based on the resulting design guidelines must be developed and tested within a 

small group of consumers, prior to the final Kansei product development.  

6. Conclusions and Future Work 
The present dissertation focused on proofing a viable structured solution to the problem of designing 

successful products in the context of an increasingly competitive market environment. The technological 

and social progresses and the far more demanding consumers, together with the growing number of 

substitute products, with nearly identical functions, are causing companies to rethink and improve their 

product development strategy. A scientific and structured approach, focused on the consumer emotions 

and on the emotional side of product design, is key to meet consumer expectations, contribute to the 
decrease in production cycle times, build differentiated products, evoke strong positive emotions, and 

thus excel in the increasingly competitive market.  

There are several methodologies which focus on grasping the consumer needs. However, it is argued 
that none of these is able to adequately translate these emotions into concrete characteristics of product 

design. KE engineering has been identified as a proper methodology to overcome the underlying 

concerns. Proposed by Mitsuo Nagamachi, in the early 1970’s, KE methodology is capable of building 

quantitative models to establish the relationship between particular properties of a given product and 

the respective consumer feelings and emotions (i.e. consumers’ Kansei). The scope of KE applications 

is continuously growing and spread across distinct areas and industries. However, a closer look to the 

literature reveals that, the beverage sector is not traditionally perceived as a fast mover when it comes 

to innovation, existing a very limited number of KE studies in this area. Specifically, in Portugal, the 
application of KE is still very scarce.  
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The Super Bock Group, a leading multinational company in the Portuguese beverage sector, was 

identified as a suitable company to proceed with the methodology application. The company ambitious 

missions and values, alongside with its constant search for new market opportunities and approaches, 

were critical factors enabling this dissertation development. Having inquired and documented the 

company current innovation and product development processes, it is interesting to explore the benefits 

that a scientific process, namely KE, may bring. The company officials interviewed have shown interest 

in observing the outcome of such application, and thus, the first step of the methodology, including the 
specifications of the product to be studied and developed, was defined by them, resulting in: Água das 

Pedras, 25 cl glass bottle packaging design. This dissertation is thus specifically devoted to the 

development of the Super Bock Group’s sparkling water packaging design using KE methodology. A 

slightly modified KE methodology is firstly proposed, as are the respective tools to use in each of its 

phases, and then accordingly applied.  

Firstly, a quite large amount of both KW and products were collected to cover the chosen domain. Then, 

these were reduced by means of qualitative approaches, leading to the online release of the first Kansei 

questionnaire. The collected and compiled data was found to be suitable for the ensuing analysis. FA 

was thus applied and four main KW were selected as the most important emotions or perceptions 

contributing to the variance of the observed data, namely ‘Distinctive’, ‘Healthy’, ‘Ergonomic’, and 

‘Strong’. Next, perceptual maps allowed to successfully map the bottles competitive positioning, 
including Água das Pedras bottle, along the derived perceptual dimensions. The relative importance of 

the derived dimensions was analyzed, and although not much variability appeared to exist, the first two 

dimensions revealed to have a slightly higher importance to the consumers, with the average scores of 

5.35 (‘HEA’), and 4.71 (‘DIS’), than the other two KW 4.66 (‘STR’), and 4.63 (‘ERG’). The main groups 

of competing bottles were identified, using cluster analysis, where bottles with similar physical properties 

were effectively merged into the same clusters. These outputs are quite relevant, as the observed poor 

positioning of Água das Pedras bottle across three perceptual dimensions, supports the final Kansei 
model, i.e. the suggestions provided to improve the bottle packaging design. Subsequently, an OA 

allowed to reduce the number of products to be used in the final questionnaire. This led to the selection 

of eight products with a balanced combination of levels within the selected properties: ‘Body Shape’ 

(curvy or orthogonal); ‘Color’ (green or transparent); ‘Embossing’ (yes or no); and ‘Label Format’ (oval 

or rectangular).  

Finally, after collecting and compiling the data from the final questionnaire, QT1 was applied, being the 

most widely used tool at the synthesis phase. However, agreeing with the limitations associated with 

this tool, as mentioned by Marco-Almagro (2011), both OLR and BLR were subsequently applied to the 

same dataset. The final Kansei model, in Table 14, was then presented based on logistic regression 

and MRA results, which proved to be consistent. Additionally, MRA was also applied to the sample 
including only the respondents specifically within the target group requirements. Results were compared 

with the previous ones, and again, the final model reveled to be identical for both datasets, presenting 

only one slight difference concerning the statistically significance of the ‘Label Format’ property towards 

the ‘Ergonomic’ KW. As a result, this difference was promptly highlighted in the Kansei model and the 

final packaging design guidelines, i.e. all relationships between the selected KW and the distinct bottle 
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properties, were successfully established. Moreover, the bottle packaging design modifications were 

summarized under three different scenarios and a final authors’ suggestion, derived from the final 

Kansei model, was outlined. 

To conclude, the obtained results proved consistent across all the applied multivariate tools. Thus, this 

study highlights the fact that KE might in fact contribute to improve the development of a product which 

meets the consumer needs and emotions, and to successfully unveil the hidden relationships between 

the physical properties of a product and the respective Kansei evoked on the consumer minds. The 

present dissertation has thus served the purpose of broadening the range of KE applications, by 

specifically applying it successfully to the Portuguese beverage industry. There appears to be vast 

benefit in promoting its usage and further exploration in the context of Portuguese organizations. 

6.1 Main Limitations 
The present section presents a few limitations that were faced during the KE methodology application 

to Água das Pedras packaging design. Despite these were not serious enough to prevented the 

completion of any of the methodology phases or the acquisition of any result, it is believed that better 

results could have been obtained, if such constraints had not been present.  

Firstly, it is important to highlight the cost and time constraints associated with the released Kansei 

questionnaires. The only free software available for the desired propose (Google Forms), presented a 

few limitations. Thus, the questionnaire ended up being bigger and the images smaller than desired. It 

is also believed that a presential experiment (making use of all human senses to acquire information) 

would have better fitted the purpose; this was however not possible due to the absence of all the required 
products in the Portuguese marketplace and also due to the time and cost related constraints. The 

second limitation is related with the fact that not all the sample participants were matching the target 

group requirements, as responses were gathered by relying on a snowball sampling and on the 

dependency of individuals available. Nevertheless, the synthesis analysis has also been carefully 

applied to the target group sample only, and the final KE model was thus approved. Additionally, another 

constraint was faced during the final selection of products phase. Again, cost constraints did not allow 

the build of 3-D prototypes to match the specific combination of properties resulting from the OA matrix. 

Instead, already existing market samples had to be used in the final questionnaire. As such, even 
knowing that the majority of KE studies follow this exact same procedure, it is known that it is 

considerably harder to find the required matching products to use in the questionnaire. Consequently, 

fewer properties could be concurrently analyzed, which somewhat shortened the study possible impact. 

Having been able to prototype in 3-D would have been largely advantageous, namely in terms of testing 

non-existing, ideas, vision or completely new design solutions.  
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6.2 Suggestions for Future Kansei Engineering Studies 
The present section provides a few recommendations on future KE studies in general, and specifically 

for the ones devoted to the development of a bottle of water packaging design. 

Firstly, future studies are encouraged to take advantage of not only the sight sense for information 

acquisition, but to broaden the usage of senses by means of presential Kansei experiments, and 

subsequently verify whether the results herein obtained are impacted with this different approach. For 
that matter, all relevant bottles for use in the experiment need to be collected from the appropriate 

marketplace, and the researcher must have in mind that this will be more time consuming and require 

additional financial resources.  

The second recommendation concerns the use of 3-D prototypes, instead of already existing market 

samples, in the final Kansei questionnaire. This will allow the inclusion of more properties and/or levels 

in the analysis, and also allow to test ideas, visions or yet to be conceived innovative design solutions. 

Furthermore, this will eliminate the difficulty in finding samples in the market that possess the exact 

required combinations of properties. Future studies are highly encouraged to analyze more bottle 

properties, that herein had to be left behind, due to the referred time and cost constraints. Table 1 

contains all the collected properties that future studies may use as a base for a more inclusive properties 
selection phase. For instance, in this dissertation, the blue ‘Color’ of a bottle of water had to be dropped 

at the KE synthesis stage even with blue bottles depicting a quite good positioning on the perceptual 

maps. As such, it is highly recommended that future studies include blue bottles in final Kansei 

assessment and test this property potential against transparent bottles.  

The last recommendation is to reinforce the use of QT1 alternatives at the synthesis stage, such as 

OLR, as these will allow to work with all dimensions in study without smoothening the variability inherent 

to the participants responses. Moreover, the similarity between the herein tested MRA results and the 

ones from logistic regression, suggest that future studies may even consider using MRA as its results 

are stated to be considerably easier to interpret and analyze. 

The recognized vast applicability of KE, to any product or service, within any type of industry suggests 

that the potential of this methodology should be more frequently explored by Portuguese or European 

organizations. Future studies are thus encouraged to enlarge the applications of such methodology.
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Annex 1 – Previous KE Studies 
Table 15 – Characterization of Some Previous Studies on KE. 

Article Goal(s) Area KE Type16 SD FA/PCA17 Other tools used for the Spanning the Spaces Synthesis 
Semantic Space Properties Space QT1 Other Tools 

Ayas et al. 
(2008) 

– Explore emotional aspects of 
waiting areas 
– Find how the physical design 
characteristics convey human 
affective values 

Services Types I, 
VIII   

– Interviews (clients and staff) 
– Correspondence Analysis 
– X2 Analysis 
– Pareto diagram 

– Design Matrix 
– 6 waiting areas chosen from 
35 primary healthcare centers 
– Correspondence Analysis; 
X2 Analysis 
– Pareto diagram 

 Free association 
method, RSA 

Chang & 
Chen (2016) 

– Analyze correlations among 
steering wheel elements 
structural relation and humans’ 
emotional perceptions toward 
the resulting product 

Automotive 
Industry Type II ü ü 

– Related professional publications, 
magazines, research papers 
– Focus groups (industrial design 
students) 
–Ward's hierarchical clustering method 
– Likert scale 

–Books, magazines/ almanacs 
– Focus groups (industrial 
design students) 
– Affinity Diagram 
– Morphological Analysis 
– Likert scale 

ü  

Chen et al. 
(2017) 

– Modelling Aesthetic Design of 
a Numerical Control Machine 
Tool; – Establish the 
relationship between modelling 
elements and high-level KW 

Industry 4.0 Type III ü ü – Companies catalogues 
– Industrial report  

– Card systems  
– Multi-Dimensional Scaling 
– Cluster Analysis and OA 
– widely known brands  
– SPSS  

ü Grey Theory 

Djatna & 
Kurniati 
(2015) 

– New packaging design for 
powder shaped fresheners  

Beverage 
Industry Type IV ü ü 

– Books, journal, internet 
– Questionnaires, Frequency-Inverse 
Document Frequency 

– collecting market samples 
– Questionnaires ü  

Guerin 
(2004) 

– Evaluate Boeing’s 7E7 
commercial airplane interior 
architecture 

Aircraft 
Industry 

Type I– 
adapted to 

lack of 
time/ 

resources 

ü ü 

– North America market segment 
– Affinity diagram and Group meetings  
– Rotated component matrix 
– Statistical Analysis Software (SAS) 

– Team of experts 
– Previous studies 
– major groups of interior 
architecture 
– Group meetings 
– SAS 

 Manual meth. 
Category 

Quantification& 
Bivariate 

Correlations 
(SAS) 

Hsu et al. 
(2017) 

– Explore key Kansei 
dimensions impacting 
evaluation of chair forms 
– Analyze key chair features 
– Compare results with 
previous studies 

Furniture 
design 

Schütte’s 
general 
Model 

ü ü 

– literature and related KE studies 
– Design experts 
– Hierarchical cluster analysis 
– Likert scales 
– Eye Tracking, Analyze of Variance 
(ANOVA) & heat maps 

– Related Kansei Studies; 
Chairs Design book; 3D draws 
– K-means clustering 
– Likert scales 
– Eye Tracking, ANOVA & 
heat maps 

  

                                                
16 The type of Kansei Engineering is in accordance to the characterization preformed in Section 2.4.  
17 Historically, there has been a great confusion in the literature regarding the difference between PCA and FA, thereby both statistical tools are herein aggregated.  
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Article Goal(s) Area KE Type16 SD FA/PCA17 Other tools used for the Spanning the Spaces Synthesis 
Semantic Space Properties Space QT1 Other Tools 

Ishihara et al. 
(1997) 

– Analyze the Kansei structure 
on shoes using self-organizing 
neural networks 

Shoes 
Industry Type II ü ü 

– Magazines, email ordered catalogues 
– Record of conversations in stores 
– Cluster Analysis 

– Magazines, email ordered 
catalogues 
– Processed Pictures of shoes  

 

Neural Networks 

Köhler et al. 
(2015) 

– Analyze the Kansei 
dimensions affective 
participants’ preferences 
towards distinct clock designs 
– Determine the key attributes 
of clocks design 
– Design clocks with a high-
perceived value 

Horology 
Industry 

Schütte’s 
general 
model 

ü ü 

– Interviews with experts 
– Internet research 
– Affinity diagrams 
– Focus groups workshops 
 – Confidence mean value 
– Eye tracking 
– ANOVA & T-Paired tests 

– Previous studies  
– System analysis (product 
disassembly)  
– Clustering 
– Eye Tracking  
– Pareto Methodology 
– ANOVA & T- Paired tests 

  

Marco-
Almagro & 

Llabrés 
(2012) 

– Present more appropriate 
statistical tools to use in each 
phase of KE 
– Present new solutions to 
depict the obtained results  
– Exemplify with a practical 
example of a fruit Juice  

Beverage 
Industry 

Schütte’s 
general 
model 

  

– Books and magazines and websites 
– Affinity diagram 
– K-means clustering  
– Likert scales  

–Technicians and users) 
 – photos from a booklet & 
Likert scales 
– DM 
– Sample collection matching 
key attributes 

ü 
Emotional 

segmentation, 
OLR  

Marco-
Almagro & 

Llabrés 
(2014) 

– Discover how and which 
factors of an electric enclosure 
affect its perceived quality of an 
electric enclosure 

Electronics 
Schütte’s 
general 
model 

 ü 

– Consumer surveys and visits  
– Focus group (VOC) 
– meetings (technicians and experts) 
– Affinity diagram 
– Likert scale  

– Consumer surveys  
– Focus group/brainstorming 
and affinity diagram 
– meetings (technicians and 
experts) 
– Design Matrix 
– Likert scale 
– Cluster Analysis 

 OLR 

Marco-
Almagro & 

Schütte 
(2014) 

Combine KE general Model 
with Kansei Food Model to: 
a) Evaluate Chocolate bars’ 
taste in Sweden and Spain 
– Discover the combination of 
elements that evoke 
‘preference’ and ‘desire’ KW 
simultaneously 
– Find the combination that 
works better for both Sweden 
and Spain 

Food 
Industry 

Modified 
KE food 
model – 
based on 
Schütte’s 

model 

 ü 

– Previous Kasei studies 
– Competing products ads. 
– Cloetta’s development team 
– Interviews (25 consumers) 
– Affinity diagram 
– KE Software (KESo) with VAS ratings. 
– Sample emotional profiles 

– Cloetta’s Product 
development team 
– Design matrix  
– KESo (VAS ratings) to 
different sources in Spain and 
Sweden 
– Emotional profiles of the 
samples 

ü 
RSA; Linear 
Regression 

Analysis; OLR 
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Article Goal(s) Area KE Type16 SD FA/PCA17 Other tools used for the Spanning the Spaces Synthesis 
Semantic Space Properties Space QT1 Other Tools 

Marco-
Almagro & 

Schütte 
(2014) 

b) Evaluate Lantmännen’s 
breakfast cereals before, 
while and after eating 
– Compare emotional 
impressions of visual sensation 
with the sensation when 
actually consuming the cereals 

Food 
Industry 

Modified 
KE food 
model – 
based on 
Schütte’s 

model 

  – Brainstorming  
– advertisements, popular scientific 
health magazines and internet 
– Affinity diagrams 
– Sensory experts 
– VAS ratings /t-tests 

– On-going study 
– Design matrix 
– VAS ratings 
– t-tests 

  

c) Discovering the effect of 
new tastes/shapes of Cañitas 
(Spanish prod.) 
– Evaluate both visual 
impression and taste 

Food 
Industry 

Modified 
KE food 
model – 
based on 
Schütte’s 

model 

 

ü 

– Company experts 
– Brainstorming  
– Affinity diagram 
– VAS ratings 

–company flavors and two 
new ones 
–different shapes 
– Design matrix 
– VAS ratings  

ü 
Linear 

regression 
analysis; OLR 

Mouta et al. 
(2017)  

– Evaluate relations between 
physical properties of in-vehicle 
keypads and the perceptions 
they evoke. 
– Set non-empirical bases for 
consumer-oriented guidelines. 

Automotive 
Industry 

Type II –
based on 
Shütte's 
model 

 

ü 

– Researchers, Mechanical Eng. 
academics and company workers 
– Presential meetings 
–VAS 

– Keypads design guide 
– Related KE studies 
–VAS 

 
Linear 

regression 
models 

Nagamachi 
et al. (2008) 

– Develop bath salts packaging 
– Increase the bathtub salts 
sales of Tsumura Life Science 
Co., Ltd  

Cosmetics 
and beauty 

Type I 

ü ü 

– Sales employees at the company 
– Experiments (track feelings 
before/after product opening) 

– Market sample collection 
from five different producers 

 Manual 
methods- 
Category 

Quantification& 
PLS 

Nagamachi 
et al. (2013) 

– Develop a pressure-ulcer 
preventing mattress based on 
KE and ergonomics 

Health 
Industry & 

Ergonomics 
Type I ü ü 

– Expert Knowledge  
– Pertinent literature  
– Experimentations 

–Hospital mattresses/ 
materials; experts’ Knowledge, 
literature 
– Production and acquisition of 
mattresses  
– Force Sensitive Application 

 

Manual 
methods- 
Category 

Quantification 

Nordvik et al. 
(2009) 

– Understand the relationship 
between wood flooring visual 
properties and human 
emotional reactions. 
– Evaluate KE ability to study 
wood visualization 

Home 
design 

Type II – 
Shütte’s 
model 

ü 

 

– Previous qualitative interview studies 
– Grounded Theory 
– Brainstorming techniques 
– Affinity diagrams 
– Web surveys (Facebook, VAS) 
 – Affective plots 

– Retailer’s websites, 
catalogues, technical sheets, 
wood dry sorting rules, 
computer software manuals 
–literature and expert groups  
– Floor samples (European 
market) 
– KE-Soft – choose the 
matching products  
– Web surveys (VAS) 
– Affective plots 

ü 
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Article Goal(s) Area KE Type16 SD FA/PCA17 Other tools used for the Spanning the Spaces Synthesis 
Semantic Space Properties Space QT1 Other Tools 

Okamoto et 
al. (2007) 

– Apply RSA to define decision 
rules for the design of beer can 
elements  
– Compare the results with the 
ones from previous studies 

Beverage 
Industry VIII ü ü –  Previous KE studies 

– Previous KE studies  
– Beer can samples collected 
worldwide 

 

RA; RSA 

Persada et 
al. (2017) 

– Develop a mobile-based 
design of a university’s website 
– Measure users’ expectations 
based on Interaction design  

System 
design 

Not 
specified 

 

ü 

– Norman emotional framework 
– Previous literature studies 
– Likert scales 

– Norman emotional 
framework 
– 20 university already existing 
websites 
– Interactional design 
– Likert scales 

  

Schütte 
(2013) 

– Evaluate human’s 
perceptions towards the interior 
and exterior of chocolate bars.  
– Provide suggestions for a 
coherent design 

Food 
Industry 

Type VIII 
and Type 

II – 
Shütte's 
model 

ü ü 

– Interviews to different sources  
– Affinity diagram  
– Expert groups/ company words 
– KESo with VAS 
–  Affective plots 

– Lead users, product 
manager and researcher   
– Online questionnaire 
– Pareto Meth. 
– Samples in the Nordic 
market 
– Design of experiments 
– KESo, VAS & Affective plots 

ü RSA 

Schütte & 
Eklund 
(2005) 

– Analyze how engineering 
properties influence the 
perception of rocker switches 
– Compare the two types of 
scales (SD vs VAS)  

Automotive 
Industry 

Type II – 
Shütte’s 
model 

ü ü 

– Internet, magazines, manuals, 
literature, newspapers 
– Affinity diagram (companies’ experts & 
researchers) 
– Company words 
– VAS 

– Manuals, literature, Internet, 
Newspapers 
– Expert opinions 
– Choose samples that 
represent at least two key 
features 
– VAS 

ü 

 

Tama et al. 
(2015) 

– Develop a customer-oriented 
ceramic souvenir design using 
both KE and Kano model 

Ceramics Type I ü ü 

– books, journals, magazines and other 
media 
– Reliability and feasibility tests 
– Kano Model 

– Journals and Interviews 
– Pictures of market samples 
with diverse specifications 

 Conjoint 
Analysis – SPSS 

Tsuchiya et 
al. (1996) 

– Analyze the relationship 
between the interior dimensions 
of automobiles and human 
comfort  
– Build a KES for the design of 
automobile interior space 

Automotive 
Industry Type IV ü ü – Collected from magazines, shops and 

input in KES database 
– Designers’ opinion 
– KES ü FL; GA 

Yogasara & 
Valentino 

(2017) 

– Realize the Indonesian 
National Car: 4x2 wheel drive 
passenger car exterior  

Automotive 
Industry Type I ü ü 

– Literature study  
– Structured interview (selection of car 
pictures and respective justification) 
– Focus group discussion: Affinity 
diagram (grouping and labelling) 

– market sample collection 
– Pictures of the most 
preferred cars 
– Google form online 
questionnaires 
– SPSS software 

 
Collaborative 

process 
(researcher, 

Kansei engineer 
and a product 

designer) 
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Annex 2 – Collection and Qualitative Selection of KW 
 

Table 16 – Collection of 61 KW from the Internet and social Networks 

 
 

• Duplicates 

• Non-Applicable (Properties related) 

• Selected 

• Antonyms 

English Portuguese
Natural Natural
Distinctive Distintivo
Refreshing Refrescante
Welfare Bem Estar
Pleasurable/pleasantness/pleasant Prazeroso/agradável
subtle Subtil
Ideal Ideal
Perfect Perfeita
Healthy Saudável

The Super Bock Group Website

English Portuguese
Good mood Boa disposição
Softness (Soft) Suavidade (Suave)
Simplicity (Simple) Simplicidade (Simples)
Natural Natural

Instagram

English Portuguese
Magnificient Magnifica
Amazing Incrível
With live Vida

Facebook

English Portuguese
Untouched Intocada
Rarity / Rare Raridade/Rara
Special Especial
Complete Completa
Unique Úncia
Rise Up Eleva-te
Classic Clássica
Freshness/Fresh Frescura/Fresco
Excellence Excelência
Exceptional Excepcional
Surprising Surpreendente

Clarity/limpidity (Clear) Limpidez (Límpida)
Transparency Transparência
Pure/purity Pura
Iconic Icónica
Natural Natural
Fluidity Fluidez
Lightness (Light) Leveza (Leve)

Wherever-whenever Para qualquer ocasião
Encourager Incentivador
Amazing Incrível
Inspiring Inspirador

Agua das Pedras Website

English Portuguese
Unique Única

Urban Urbana

Faithful Fiel

Funny Divertida
Provocative Provocadora

Excellent Excelência

Unmistakable Inconfundível

Reference Referência
Exclusive Exclusiva 

Inimitable Inimitável

Even Equilibrada

Elegant Elegante

Sparkling Espumante

Distinctive Distintiva

Delighted Deliciado/encantado

Balanced Balanceado

Effervescent Efervescente

Everyday choice Diariamente

Thirst-quenching Alivia a cede

Natural Natural

Iconic Icónica
Unique blend Combinação única

On the go Em qualquer lugar

Competitors
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Table 17 – Collection of 292 KE from Previous Literature Studies. 

 • Selected 

• Not understandable 

• Duplicates 

• Non-Applicable (Properties related) 

• Non-Applicable (Domain) 

• Antonyms (A) 

Okamoto et al. (2007)
English Portuguese
Gorgeous Deslumbrante
Light Leve
Cool Engraçada

English Portuguese
Dignified Digno
Cute Giro
Implicit Implícito
Energetic Energético
Traditional Tradicional

Modern Moderno
Mature Maduro
Youthful Jovem
Dense Denso
Brisk Ativo/Espumante/Vivo
Feminine Feminino
Masculine Masculino
Artificial (A) Artificial
Natural Natural

Local Local

International Internacional
Relaxing Relaxante
Sports Desportivo
Monotonous Monótono
Passionate Apaixonante
Streamlined simplificado
Cheerful Alegre

Luo et al. (2012) Tanaka et al. (2017)
English Portuguese
Simple Simples
Frugal Frugal
Calm Calma

Clear Límpido
Rough Áspero

Rustic Rústico/Campestre

Easy Fácil
Gentle Gentil
Discrete Discreto
Undecorated Não decorado
Uneven Irregular

Feeling Afetivo
Warm Calorosa

Lonesome Solitária

Flashy Chamativo/cintilante

Complex complexo
Lively animado
Detailed detalhado
Remarkable Notável
Extraordinary Extraordinário
Strange Estranho
Familiar familiar

Splendid Esplendido
Unbalanced Desequilibrado
Sharp Afiado

Delicate Delicado
Tasty Saboroso
Powerful Poderoso
Characteristic característico
Unique único
Destinctive Distintivo
Luxurious Luxuoso
Brilliant Brilhante
Deep Profundo
Even Equilibrada
Monotonous Monótono
Bold arrojado
Coarse Áspero
Coherent Coerente 
Beautiful Bonito
Elegant Elegante

Sophisticated Sofisticado

Graceful Gracioso
Chic Chique

Modern Moderno
Astringent Adstringente
Various Variado
Casual Casual
Vague Vago

Djatna & Kurniati (2015)
English Portuguese
Bright Brilhante
Beautiful Bonito
Strange Estranho
Unique Único
Colorful Colorida
Interesting Interessante
Elegant Elegante
Trendy Moda
Modern Moderno
Simple Simples
Look different Parece diferente
Eye catching Atrativo

Barnes & Lillford (2009)
English Portuguese
Crisp Estaladiço
Firm Firme
Fresh Fresco
Sharp Afiado
Ripe Maduro
Refreshing Refrescante
Energizing Energético

Stimulating Estimulante 

Tonic Tônico
Invigorating Revigorante
Keen Entusiástico
Reviving Renovador
Rousing Vibrante
Intense Intenso
Powerful Poderoso
Sophisticated Sofisticado
Crisp Estaladiço
Lively Vívido/Animado

Urban Urbano
Masculine Masculino
Angular Angular
Vigorous Vigoroso
Heroic Heroico
Robust Robusto
Muscular Muscular
Manly Viril
Strong Forte
Macho Macho
Modern Moderno
Contemporary Contemporanêo
Current Atual
Popular Popular 
Hip Tristeza
In (Trendy) Na moda
Latest Recente

Schütte (2013)
English Portuguese
Appetizing Apetitoso
Want to have Desejo
Tasty Saboroso
Attractive Atrativo
Positive Positivo
Allowing Permitindo
Quality Qualidade
Cool Engraçado
Modern Moderno
Childish Infantil
Classic Clássico
Sporty Desportivo
Snack Lanche
Sweet Doce

English Portuguese
Refreshing Refrescante
Seductive Sedutora
Exotic Exótica
Relaxing Relaxante
Tasty Saboroso
Healthy Saudável

Marco-Almagro & Llabrés (2012)

Marco-Almagro & Schütte (2014)
English Portuguese
Want to have Desejo
like it Gosto
Wherever-whenever Para qualquer ocasião
Convenient conveniente
Energy Energia
Satiating saciante
smooth suave
Creamy Cremoso
Nutritive Nutritivo
Everybody Para todos
Innovative Inovador
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Table 18 – Collection of 292 KE from Previous Literature Studies. 

 

• Duplicates 

• Selected 
• Not understandable by consumers 

• Antonyms (A) 

Yánez et al. (2018)
English Portuguese English Portuguese English Portuguese
Energetic Energético Warm Quente Friendly Amigável
Enthusiastic Entusiasmante Pleased Agradado Agressive Agressivo
Steady Estável Whole Inteiro Loving Amoroso
Merry cheerful and lively Understanding compreensivo Eager Ansioso
Tame doméstico/inofensivo Glad contente/satisfeito Mild Suave
Interested interessado Guilty culpado Disgusted Com nojo
Free livre Tender Suave Daring Ousado
Nostalgic nostálgico Wild Selvagem Adventurous Aventureiro
Peaceful Pacífico Happy Contente Free time Tempo livre
Worried propcupado Polite Educado holidays Férias
Satisfied satisfeito Bored Aborrecido Music festivals Festivais de múscia
Secure Segura Active Ativo Sports Desportivo
Quiet Calada Affectionate Afectuoso Showy Vistoso
Good-natured bem humorado Pleasant Agradável
Calm Calma Joyful Feliz

Balduino (2012)
English Kpairs Portuguese Kpairs
Good Aroma Bad Aroma Bom aroma Mau aroma
Nice Aroma Unpleasant Aroma aroma agradável Aroma desagradável
Natural Aroma Artificial Aroma aroma natural Aroma artificial
Intense Light Intenso Leve
Artificial Natural Artificial Natural
Sweet Bitter Doce Amargo

Fresh Old Fresco Velho
Tasty Tasteless Saboroso Sem sabor
Old Modern Antigo Moderno

Sophisticated Simple Aofisticado Simples
Astringent Smooth Adstringente Leve
Manual Industrial Manual Industrial
Refreshing Dry Refrescante Seco
Pleasant Unpleasent Agradável Desagradável
Warm Cold Quente Frio
Easy going Worry Tranquilo Preocupante
Energetic Lazy Energético Preguiça
Relaxing Stressful Relaxado Stressante
Funny Boring Divertida Entediante
Happy Sad Feliz Triste
Pleasure Unpleasure Alegria Tristeza
Relaxed Worried Relaxado Preocupada
Healthy Fat Saudável Gorduroso
New Old Novo Velho
Free Busy Livre Ocupado

Comfortable Uncomfortable Confortável Desconfortável

Light Heavy Leve Pesado
Sick Healthy Doente Saudável

Industrial Natural Industrial Natural
Clean Dirty Limpo Sujo
Zen Active Zen Movimentado
Valuable Valueless Precioso Sem Valor
Concentration No Concentration Concentração Desconcentração

Balance Unbalance Equilibrio Desequilibrio
Acid Alkaline Ácido Alcalino

Mamaghani et al. (2014)
English Portuguese
Steady Estável
High Quality Elevada Qualidade
Appetizing Apetitoso
Compact Compacto
Nostalgic Nostálgico
Pioneer Pioneiro
Dynamic Dinamico
Communicative Comunicativo
Attractive Atrativo
Stimulator Estimulador
Hearty Caloroso
Funny Divertida
Enlivening Animado
Encourager Incentivador
Friendly Amigável
Formal Formal
Delicious Delicioso
Identity Identidade
Truthful Verdadeiro
Dependency Dependência
Handy Conveniente/Ergonómico/Confortável
Flexible Flexível
Pretty Color Cor bonita
Useful Útil
Different Diferente
Hurried Precipitado
Brittle Frágil
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Table 19 – Collection of 32 KW from Focus Group 
Discussion. 

 
 

 

 
Figure 29 – VBA Excel Function Used to Count the Different 

Types of Rejected or Selected KW given its Respective Colors. 

Table 20 – Counting the Number of Collected and Selected KW. 

 
 
 

• Duplicates 

• Selected 

• Antonyms (A) 

Portuguese English
refinado refined
Inovador Innovative
forte strong
Harmonia Harmonious
Diferente Different
Vulgar (A) Ordinary
Simples Simple
Velho (A) Old
Bonita Beautiful
Feia (A) Ughly
Clássica Classic
Jovem Youthful
Cativante Captivating
Destaca-se Stand out
Pirosa (A) Tacky
Confortável Comfortable
Desconfortável (A) Uncomfortable
Ergonómico Ergonomic
Especial Special
Engraçada Cool
Esquisita (A) Weird
Normal (A) Normal
Sintonia In line/ in tune
identidade Identity
Desinteressante (A) Desinteresting
Apelativa Appealing
Medicinal Medicinal
Combina Blend
Contraditória (A) Discordant
Artesanal Craft
Baixa Qualidade (A) Low Quality
Com Classe Classy

Focus group

KW Collection Sources Ratio Nº  KW Collected
superbockgroup.com 2,34% 9
aguadaspedras.com 5,71% 22
Instagram 1,04% 4
Facebook 0,78% 3
Competitors 5,97% 23
Previous Studies 75,84% 292
Focus group 8,31% 32
TOTAL 100% 385
Type of KW Rejected Nº of KW Deleted Nº of KW Remaining
1. Duplicated 120
2. Antonyms 61

204
3. Non-applicaple 9
3.1 Domain 5
3.2 Properties related 4

195
4.Affinity Diagram
4.1 Not understandable 36
4.2. KW Selected 159 159

=COUNTCOLOR(A1:Q130;J27)/2

Function CountColor(rng As Range, clr As Range) 
Application.Volatile 
Dim c As Range 
For Each c In rng 
    If c.Font.Color = clr.Font.Color Then 
        CountColor = CountColor + 1 
    End If 
Next 
End Function 
Sub Color() 
End Sub 
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Figure 30 – Affinity Diagram. 
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Annex 3 – Kansei Questionnaire 

 
Figure 31 – Questionnaire Part I (First and Second images) and Part III (third image), from the Left to the Right. 
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Figure 32 – Main Part of the SD Questionnaire. Example for the KW pair ‘Monotonous – Stimulating’ against the 

first three bottles (A, B and C) – developed with Google Forms. 

XU

UA

A B C D E F

BXXB

G

BXU
AB XUOBXU

ABXUAB

U

ABXUA
ABXUABX

H I K L M NJ

1. Using a scale from 1 – Monotonous to 7 – Stimulating, how do you perceive the following bottles: * 

7 
Stimulating 

1  
Monotonous 

Bottle A 

Bottle B 

Bottle C 
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Figure 33 – VBA Function Developed to Rearrange Questionnaire Data Format. 

Annex 4 – Synthesis Results 
 

Table 21 – QT1 SPSS Output for the 'Distinctive’ Kansei. 

 
Table 22 – QT1 SPSS Output for the ‘Healthy’ KW. 

  

 

'ncolunas = Worksheets("Dados").Cells(2, 2).Value 
Dim nbottles As Integer 
Dim nresponses As Integer 
Dim ncaract As Integer 
Dim Bottle(14) As String 
Dim i As Integer 
Dim j As Integer 
Dim k As Integer 
Dim kc As Integer 
Dim ncoluna As Integer 
Dim nlinha As Integer 
Dim k2 As Integer 
Dim aux As Integer 
    Bottle(1) = "A" Bottle(2) = "B" Bottle(3) = "C" 
    Bottle(4) = "D" Bottle(5) = "E" Bottle(6) = "F" 
    Bottle(7) = "G" Bottle(8) = "H Bottle(9) = "I" 
    Bottle(10) = "J Bottle(11) = "K" Bottle(12) = "L" 
    Bottle(13) = "M"  Bottle(14) = "N" 
Worksheets("Data").Cells(1, 1) = "Bottle" 
Worksheets("Data").Cells(1, 2) = "Res" 
Worksheets("Data").Cells(1, 3) = "Sti" 
Worksheets("Data").Cells(1, 4) = "Hea" 
Worksheets("Data").Cells(1, 5) = "Atr" 
Worksheets("Data").Cells(1, 6) = "Ref" 
Worksheets("Data").Cells(1, 7) = "Tas" 
Worksheets("Data").Cells(1, 8) = "Nat" 
Worksheets("Data").Cells(1, 9) = "Coo" 
Worksheets("Data").Cells(1, 10) = "Bea" 
Worksheets("Data").Cells(1, 11) = "Com" 
Worksheets("Data").Cells(1, 12) = "Hig" 
Worksheets("Data").Cells(1, 13) = "Str" 
Worksheets("Data").Cells(1, 14) = "Erg" 
Worksheets("Data").Cells(1, 15) = "Per" 
Worksheets("Data").Cells(1, 16) = "Dis" 
Worksheets("Data").Cells(1, 17) = "Har" 
Worksheets("Data").Cells(1, 18) = "Mod” 
Worksheets("Data").Cells(1, 19) = "2.Stimulating" 
Worksheets("Data").Cells(1, 20) = "2.Healthy" 
Worksheets("Data").Cells(1, 21) = "2.Atractive" 
Worksheets("Data").Cells(1, 22) = "2.Refreshing" 
Worksheets("Data").Cells(1, 23) = "2.Tasty" 
Worksheets("Data").Cells(1, 24) = "2.Natural" 
Worksheets("Data").Cells(1, 25) = "2.Cool" 
 
 
 

Worksheets("Data").Cells(1, 26) = "2.Beautiful" 
Worksheets("Data").Cells(1, 27) = "2.Complex" 
Worksheets("Data").Cells(1, 28) = "2.High Quality" 
Worksheets("Data").Cells(1, 29) = "2.Str" 
Worksheets("Data").Cells(1, 30) = "2.Ergonomic" 
Worksheets("Data").Cells(1, 31) = "2.Perfect" 
Worksheets("Data").Cells(1, 32) = "2.Distinctive" 
Worksheets("Data").Cells(1, 33) = "2.Harmonious" 
Worksheets("Data").Cells(1, 34) = "2.Modern" 
Worksheets("Data").Cells(1, 36) = "ConsBeh" 
nbottles = 14 
nresponses = 152 
ncaract = 16 
nlinha = 2 
For j = 1 To nbottles (coerente) 
    For i = 1 To nresponses 
            Worksheets("Data").Cells(nlinha, 1) = Bottle(j) 
            Worksheets("Data").Cells(nlinha, 2) = i 
            ncoluna = 8 + j 
            For kc = 1 To ncaract 
                    Worksheets("Data").Cells(nlinha, kc + 2) = 
Worksheets("Responses").Cells(i + 1, ncoluna) 
                    ncoluna = ncoluna + 14 
            Next kc 
            ncoluna = 233 
            kc = ncaract + 3 
                For k = 1 To ncaract 
                    Worksheets("Data").Cells(nlinha, kc) = 
Worksheets("Responses").Cells(i + 1, ncoluna) 
                    kc = kc + 1 
                    ncoluna = ncoluna + 1 
                Next k 
            kc = kc + 2 
            aux = 0 
            For k2 = 1 To ncaract 
                aux = aux + Worksheets("Data").Cells(nlinha, k2 + 
2) * Worksheets("Data").Cells(nlinha, k2 + 18) 
            Next k2 
            Worksheets("Data").Cells(nlinha, 36) = aux  
    nlinha = nlinha + 1      
  Next I  
 Next j 
End Sub 
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1

0.098

1

0.628

0.602

1

0.204

1

0 0.2 0.4 0.6 0.8 1

Table 23 – QT1 SPSS Output for the ‘Ergonomic’ KW. 

 

Table 24 – QT1 SPSS Output for the ‘Strong’ KW. 

 
 

Table 25 – SPSS OLR Results Output – Parameter Estimates for the ‘Distinctive’ KW. 

 
 

Table 26 – OLR Results for Each Dependent Variable: ‘DIS’; ‘HEA’; ‘ERG’; and ‘STR’. 

KW: Distinctive (DIS) – pseudo	() = 0.430 
Test of Parallel lines: Chi-squared p-value: 0.000 < 0.05 X 

Property Sig. Level Estimate /01(3) 

Body Shape 0.000	
Curvy 	05	  

Orthogonal -0.465	

Color 0.000	
Green -1.590	  

Transparent 	05	  

Embossing 0.000	
Yes 	05	  
No -2.320	  

Label Format 0.000	
Oval -0.507	  

Rectangular 		05	
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0.688

1

0.949

0.333

1

0.826

1

1

0 0.2 0.4 0.6 0.8 1

1

0.361

1

1

1

1

0.509

0.434

0 0.2 0.4 0.6 0.8 1

0.454

1

1

1

1

0.679

0.408

0.839

0 0.2 0.4 0.6 0.8 1

KW: Healthy (HEA) – pseudo	() = 0.071 
Test of Parallel lines: Chi-squared p-value: 0.063 > 0.05 ü 

Property Sig. Level Estimate /01(3) 

Body Shape 0.111	
Curvy -0.175	  

Orthogonal 05	

Color 0.000	
Green -0.896	  

Transparent 	05	  

Embossing 0.000	
Yes -0.387	  

No 05	  

Label 
Format 0.000	

Oval 		05	  
Rectangular -0.790	

 

KW: Ergonomic (ERG): pseudo	() = 0.104 
Test of Parallel lines: Chi-squared p-value= 0.485 > 0.05 ü 

Property Sig. Level Estimate /01(3) 

Body Shape 0.000	
Curvy 05	  

Orthogonal -1.099	

Color 0.679	
Green 	05	  

Transparent -0.052	  

Embossing 0.082	
Yes -0.191	  
No 05	  

Label 
Format 0.003	

Oval 		05	  
Rectangular -0.374	

 

KW: Strong (STR) - 	pseudo	() = 0.154 
Test of Parallel lines: Chi-squared p-value = 0.038 < 0.05 X 

Property Sig. Level Estimate /01(3) 

Body Shape 0.000	
Curvy -0.834	  

Orthogonal 05	

Color 0.000	
Green -0.675	  

Transparent 	05	  

Embossing 0.000	
Yes 05	  
No -1.019	  

Label 
Format 0.999	

Oval 		05	  
Rectangular 0.000	

a. Parameter set to zero because it is redundant. 

 
Table 27 – BLR SPSS Output for the ‘Distinctive’ KW. 
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Annex 5 – Multiple Regression Analysis to the Complete Dataset 
 

Table 28 – MRA SPSS output: 'Distinctive' KW. 

 
Table 29 – MRA SPSS output: 'Healthy' KW. 

 

 

Table 30 – MRA SPSS output: 'Ergonomic' KW. 

 

 

 

 

 

 

 

 

 

 

 

Table 31 – MRA SPSS output: 'Strong' KW. 

  

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .664a .440 .438 1.333 
 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .269a .072 .069 1.537 
 
a. Predictors: (Constant), Label, Embossing, Body Shape, Color 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .321a .103 .100 1.549 
 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .397a .157 .154 1.413 
 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 
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Annex 6 – Multiple Regression Analysis to the Specific Target Dataset 
 

Table 32 – Target Sample: MRA SPSS output: 'Distinctive' KW. 

 

Table 33 – Target Sample: MRA SPSS output: 'Healthy' KW. 

 

 

Table 34 – Target Sample: MRA SPSS output: 'Ergonomic' KW. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

Table 35 – Target Sample: MRA SPSS output: 'Strong' KW. 
 

 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
1 .726a .527 .520 1.164 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 
 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .308a .095 .081 1.546 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 
 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .337a .114 .100 1.516 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 

 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .399a .159 .147 1.520 
a. Predictors: (Constant), Label Format, Embossing, Body Shape, Color 
 


