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Abstract 
 

The rationale for this research is based on the necessity for the HVAC (Heating, 

Ventilation and Air Conditioning) industry to develop a successful and efficient 

products’ strategy to focus on.  

While the Kano model is widely used in other industries, there is a gap in 

knowledge in the application of the Kano model specifically for the HVAC industry. 

The aim of this study is to identify critical factors that impact on customer satisfaction 

in the HVAC industry, by analysing and ranking the relative importance of the critical 

factors to improve customer satisfaction in the HVAC industry from a Business to 

Business (B2B) point of view. 

The methodology for this research follows a questionnaire study to be able to 

perform a Kano analysis. Participants were randomly approach by email in Bulgaria to 

participate freely in the survey. 
The results for the Kano model suggests that on-line technical catalogues and 

personal contact in native language fall under the ‘Attractive’ category and should be 

implemented in the business as soon as possible, while print out catalogues and 24/7 

call centre in English are ‘Indifferent’ and no action should be taken forward with these 

features as they will have no effect. 

In conclusion, the Kano model can be used as a tool to analyse the next 

features to be introduced or further developed to support customer satisfaction in the 

B2B relation for the HVAC industry. 

Furthermore, different methods of analysis should be applied to be able to 

validate each other results and to identify if participants are being consistent with their 

answers. This must be achieved by placing questions, which can complement to each 

other, in the questionnaire survey. 

 

Key words: customer satisfaction, quality determinants, HVAC, business to business, 

business to customer, Kano model analysis, statistical tests. 
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Chapter 1  

Introduction 
The concept of customer satisfaction occupies a central position in marketing thought 

and practice (Gilbert A. Churchill et al., 1982). Customer satisfaction has been widely 

studied by scientists and practitioners. However there is a lack of information about 

some particular applications. One of these is the HVAC industry. According to United 

State Department of Labour HVAC (Heating, Ventilation and Air Conditioning) is a part 

of the Manufacturing category (http://www.osha.gov/pls/imis/sic_manual.html; 

reached 22-09-18). HVAC is vital for the people’ and buildings’ health; for comfort and 

safety. There are some researches related to end HVAC users’ perceptions and 

satisfaction. But the authors of the present paper argue that end users are only one 

customer category for HVAC industry. The manufacturers of ventilation and air 

conditioning equipment have to consider all participants in the process of HVAC 

systems’ building and all roles are respected as important here. Moreover, a question 

emerges do all customer demands should be fulfilled at the highest level. It is argued 

that all features fulfilment not necessarily lead to full customer satisfaction. Here the 

authors investigate critical factors that impact on customers’ satisfaction in particular 

application for HVAC industry. Since there are many different methods and 

approaches, an overview of the existing practices is done and a particular proper 

method is picked for the purpose of this study.  

1.1 Aim 

The aim of this study is to identify the determinants that influence customer 

satisfaction in the HVAC industry and furthermore, ranking them according to their 

importance to improve customer satisfaction in the HVAC industry from a Business to 

Business (B2B) point of view. 

1.2 Objectives 

1. Identify the determinants that influence customer satisfaction in the HVAC 

industry. 

2. Critically analyse and rank the influence of communication and information 

determinants to improve customer satisfaction in the B2B HVAC industry. 
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Chapter 2 

Literature Review 
This section sets out to present the understanding in the literature in relation to 

customer satisfaction, providing an inside into the determinants driving customer 

satisfaction. Furthermore, the literature is explore to uncover which determinant are critical 

for customer satisfaction in the Heating Ventilation and Air Conditioning (HVAC) industry. 

Finally, the literature review investigate how these determinants for customer satisfaction 

in the HVAC industry can be applied to a Business to Business (B2B) application. 

 

2.1 Determinants of customer satisfaction 

2.1.1 Customer satisfaction in general 

 

The determination and ordering of the influences of customer satisfaction are of 

paramount interest in various industries. (Mukhopadhyay et al., 2011).  

Patterson et al. (1997) examine for a first time by empirical approach determinants 

of Customers Satisfaction or Dissatisfaction (CS/D) in the context of business professional 

services. The authors argue that despite the CS/D processes have been well researched 

for consumer goods and services (Bolton and Drew, 1991; Brown and Swartz, 1989; 

Cadotte et al., 1987; Churchill and Suprenant, 1982; Halstead et al., 1994; Oliver, 1980; 

Spreng et al., 1996; Tse and Wilton 1988), there is a total lack of attention to the industrial 

or business to business sector.   

It is argued that CS/D processes for such services may vary based on consumers 

markets.  

Pаtterson et al., (1997) examined in a casual path framework the simultaneous 

effect of key customer satisfaction or dissatisfaction constructs, several variables and 

individual level variables. Expectations, performance and disconfirmation are taken for key 

constructs. Fairness (equity) and purchase situation (novelty, importance and complexity) 

are considered as variables. In addition decision uncertainty and stakeholding are included 

in the study as individual-level variables. The results support the hypothesized model, but 

the findings of the study highlight the need of more comprehensive models of customers’ 

assessment.  

pro
Highlight
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Customer needs and satisfaction analysis is driven by the belief that improving 

customer satisfaction will result in increased customer loyalty. Loyal customers typically 

are associated with financial benefits. The customer satisfaction has an impact on 

purchase intention (Kumar, 2002.), positive references (Anderson, 1998), customer 

retention (Anderson and Sullivan, 1993) and financial performance (Anderson and Fornell, 

1994; Anderson et al., 1994, 1997; Anderson and Mittal, 2000). 

Many multinational corporations have implemented cross-national customers’ 

satisfaction measuring programs for tracking and benchmarking the customers’ satisfaction 

on their different markets. 

Morgenson et al. (2010) researched with a focus on the cultural, socioeconomic and 

political-economic determinants of cross-national variation in customer satisfaction. The 

findings suggest that researchers, who are working in this context, must take cultural, 

socioeconomic, politic- economic and industry/sector factors into account when comparing 

customers’ satisfaction across nations. 

For cultural and socioeconomic variables, Morgenson et al. (2010) follow Inglehart 

– Welzel cultural map traditional vs. secular – rational and survival vs. self-expressive 

conceptualization of culture. 

 

Figure 2.1. Inglehart – Welzel (2009) Cultural Map. 

 

Madaleno et al. (2007) examine satisfaction with individual channels, product 

satisfaction and payment equity as factors with high influence on overall customer 

satisfaction.  



 

11 

 

The present literature review (Patterson et al.,1997; Morgenson et al., 2010, 

Madaleno et al.,2007) reveals the following determinants which are specially essential for 

customer satisfaction in Business-to-Business aspect: Consumer needs, Consumer 

expectations, Product importance, Product quality, Perceived product performance, 

Novelty (newness of a particular buying situation), Importance of purchase decision, 

Perceived effect of the purchase, Consumer experience, Number of available alternatives, 

Decision complexity, Stakeholding (related to both purchase decision and individual), 

Uncertainty, Complexity of the purchase situation (technical or product complexity; 

sometimes referred to as decision complexity), Price equity / sensitivity to prices, 

Relationship between price and perceived quality, Consumer attitudes and  behaviour, 

Complaint behaviour, Consumer relationship, Brand loyalty, Loyalty to domestic retailers, 

Environmental activism, National-level socioeconomic factors – wealth and literacy, 

Economic prosperity within a nation (Gross Domestic Product), Barriers to free trade, 

Barriers to internal business development. 

In regards to the Business-to-Customer aspect, the following customer satisfaction 

determinants  with a significant importance are identified: Consumer needs, Consumer 

expectations, Consultancy of staff, Product quality, Perceived product performance, 

Consumer experience, Price equity / sensitivity to prices, Relationship between price and 

perceived quality, Perceptions of service quality, Consumer attitudes and  behaviour, 

Complaint behaviour, Consumer relationship, Brand loyalty, Loyalty to domestic retailers, 

Faith in science and technology, Environmental activism, National-level socioeconomic 

factors – wealth and literacy, Economic prosperity within a nation (Gross Domestic 

Product), Barriers to free trade, Barriers to internal business development. 

It is obvious that the CS/D determinants in Business-to-Business and Business-to-

Customer aspects are almost overlapping. The main differentiation in Business-to-

Business aspect is based on technical' and products’ complexity, on stakeholding and on 

Employees' uncertainty.  

Until the stakeholding and uncertainty are in common, the technical and products’ 

complexity are related to the particular engineering applications.  

 

2.1.2 Customer satisfaction in the Engineering industry 

 

Furthermore, we discover that Dana et al. (2015) measures a customer satisfaction 

level in a particular application - the Architectural Engineering Construction (AEC) industry. 

They find out factors that affect clients' expectations. The paper proposes a model that 

pro
Highlight
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shows relationships between four main elements required for the project (design, service 

quality, staff and cost), customer satisfaction and demonstrates that the ability of the firm 

to meet customers' needs shapes customers' expectations. The findings reveal that 

customer satisfaction is affected by many factors in the field of engineering such as project 

quality, costs and completion time.  But based on this study the most important factors 

affecting the customers’ satisfaction is the ability to meet the customers’ requirements, and 

project quality. The responses clearly indicate that project design and project cost directly 

affect customer satisfaction. Also, the factors related to specific project service directly 

affect customer satisfaction, while factors that are related to service provider do not directly 

affect customer satisfaction. An important conclusion here is that project design and project 

cost have high effect on customer satisfaction. A data analysis indicates two main 

competitive advantages motivating customers to deal with it – a good approach to project 

supervision by the staff and the creative project design. Dana et al. put focus on better 

understanding the customer satisfaction in the Architectural Engineering Construction in 

Bahrain, based on customers’ expectations. However the study is limited in scope of 

clients’ type and the authors recommend a future research with a widen scope about 

customers types which might broaden the understanding of the customers in the 

engineering industry.  

The refined literature review with focus on the engineering applications (Dana et al., 

2015; Young et al., 2014; Kim et al., 2012) reveals the following determinants of customer 

satisfaction: Consumer needs, Consumer expectations (the most important sources of 

expectations are word of mouth, consumer previous experience, personal needs, price and 

brand), Service performance, Service quality, Quality of the project (ability to understand 

needs and requirements; completion time; consultancy’s ability to meet consumer’s 

requirements), Project design (creative project design), Project cost, Cost-quality ratio, 

Price (fairness of cost), Good way of project supervision. 

This study demonstrates that the determinants of customer satisfaction in general and 

in engineering applications are overlapping. However for the Engineering industry, the 

determinants are more emphasize on the design and service quality. The main reason for 

this is the technical aspect of the engineering applications, which requires specific expertise 

of design and service. 

2.1.3 Customer satisfaction in the Heating Ventilation and Air Conditioning 

(HVAC) industry 

Until now we demonstrated the main determinants of customer satisfaction which 

differentiate the Business to Business for the engineering applications from the B2B 
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applications in general, namely: technical and product complexity and the specific expertise 

in design and services. 

Following we tighten our research scope within a particular engineering application. 

Such kind of research might contribute practically when it is focused on one Industry 

only with respect to its specific features and players within the business field in matter. 

The Heating, Ventilation and Air Conditioning (HVAC) industry is a good particular 

example.  This is an industry with wide application at homes, public and administrative 

buildings, shopping centres, tunnels, underground, marine, specific production 

facilities, even in the vehicles for comfort, safety and energy efficiency. 

HVAC is a fast growing industry. According to a report by BIS Research, the global heating, 

ventilation, and air conditioning (HVAC) market is estimated at $172.37 billion in 2017 and 

is expected to reach $208.55 billion by 2024, growing at a CAGR of 2.6% during the 

forecast period. (https://blog.marketresearch.com/3-key-factors-driving-momentum-in-the-

global-hvac-industry; reached on 26-09-2018). Heating, ventilation, and air conditioning 

(HVAC) is a technology of indoor air quality and comfort. Fire safety is also related to HVAC 

industry. The theory and design of HVAC systems are based on mechanical engineering, 

thermodynamics, fluid mechanics and heat transfer. Indoor air quality is crucial for the 

health, productivity and wellbeing of the occupants. The optimal indoor air quality (“energy 

consumption-comfort indoor environment” relation) emerges as one of the issues of most 

significant importance nowadays. 

There are many researches about the relation between indoor air quality and health. 

As an example, Bornehag et al. (2004) in conjunction with the University of Karlstad and 

The Swedish National Testing and Research Institute studied in Värmland how the indoor 

environment affect the health of children. Data have been collected from 200 healthy and 

200 with allergies or asthma children. It has been concluded that a good air exchange rate 

does not remove the risk for asthma or allergies, but children living in well ventilated homes 

have better chance of staying healthy.  

Several studies reveal a relation between ventilation flow rate and sick leave 

(Wargocki, 2006). The results are presented in Figure 2.2. 
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Figure 2.2. Ventilation flow rate and absenteeism in offices relation (Wargocki, 2006).  

 

Moreover, safety is other important aspect of HVAC systems. Manufacturers, 

designers, consultants and installers are involved and responsible to work on minimizing 

the risk of damages, injuries and illnesses due to unsafe building designs or installation 

works.  

Clean air, healthy temperature, energy efficiency and safety demands arise a need 

of wide studies where not only occupants, but also designers’ and installers’ needs should 

be taken into consideration. 

In parallel with this, climate is changing, the environment is continuously being 

polluted and resources are running out. Indoor air quality is becoming more and more 

polluted and a need for deeper studies on the area has emerged.  

The available published researches in regards to HVAC applications are mainly 

focused on the occupants, also refer to as the end-users. Yang (2005) and Jungsoo et al. 

(2006) have studied occupants’ product satisfaction. Yong et al. (2014) have investigated 

the maintenance characteristics of HVAC system affecting the satisfaction of occupants. 

The findings reveal the importance of the maintenance which influence occupants' 

satisfaction. This includes the knowledge of the manager, the skill and knowledge of the 

labour, the quality of spare parts and materials, as well as the response level towards failure 

and downtime.  

For HVAC industry we define three main categories of customers, namely: end users, 

contractors and consultants. The relationship between demand and supply side is depicted 

on Figure 2.3. The relation Supply side – Investors/End users represents Business-to-

Customer category. The relationship Supply side – Consultants / Contractors represents 

the Business –to – Business category.  The relationships Consultants ( Contractors ) – End 

users / Investors  are also representatives of Business – to – Customer category, where  

the supply side delivers services (design and installation), not products. 
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Figure 2.3. Supply chain in the HVAC industry. 

 

It is much common on some markets Companies to provide both Consulting and 

Installation services. 

 

2.2 The Kano model to assess customer satisfaction 

 

Analysis of customer needs information is an important task with focus on the 

interpretation of the voice of customers and subsequently derivation of explicit 

requirements that can be understood by marketing and engineering (Jiao and Chen, 2006).  

The quality attributes’ classification and the identification of the impact of their 

effectiveness on customer satisfaction are very important.  This gives an opportunity to a 

company for achieving differentiation against competitors by concentrating on the best 

quality’ strategy. The importance level of a quality attribute is associated with its effect on 

customer satisfaction (Kristensen et al., 1992). 

The primary focus of research on satisfaction has been on the relation between 

performance expectations and satisfaction (Voss et al., 1998; Yi, 1990). 

In the past customer needs have been perceived in one term – the greater the fulfilment of 

desired quality attributes, the higher the level of customers’ satisfaction (Ching Chong 

Yang, 2005). Later researchers demonstrate more complex correlations. Matzler and 

Hinterhuber (1998) argue that the fulfilment of customer expectations to a greater extend 

does not necessarily guarantee a higher level of customers’ satisfaction.  
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There are different methods and tools developed to support companies for better 

understanding customer needs. Table 2.1 below presents a summary, from the literature 

review in this study, methodologies and determinants used in customer satisfaction studies: 

Table 2.1. Methodologies and determinants used in customer satisfaction studies. 

Authors Scale Determinants 

Schvaneveldt et al. 
(1991)   Physical and psychological quality attributes. 

Patterson et al. (1997) LISREL 8, covarience matrix 

Novelty, Importance, Complexity, Stakeholdng, Uncertainty 
Expectations, Importance, Disconfirmation, Fairness, Satisfaction, 
Intention 

Parasura,Man, Zeithaml, 
& Berry, 
1985,1988,1994a,1994b, 
Zeithaml, Berry, & 
Parasuraman, 1993 SERVQUAL models several service dimensions 

Loiacono et al. (2000) WebQual 

Fit to task, interaction, trust, response time, design, intuitiveness, 
visual appeal, innovativeness, integrated communication, business 
process, substitutability 

Szymanski and Hise 
(2000)   

Online convenience, merchandising (Product offerings and product 
information), site design, financial security 

Yoo and Donthu (2001) SITEQUAL Easy of use, aesthetic design, processing speed, security 

Cox and Dale (2001)   
Accessibility, communication, credibility, understanding, 
appearance, availability 

Barnes and Vidgen 
(2002) WebQual Usability, design, information, trust, empathy 

Francis and Wite (2002) PIRQUAL Web site, transaction system, delivery, customer service, security 

Wolfinbarger and Gilly 
(2003) eTailQ 

Website design, reliability/fulfilment, privacy/security, customer 
service 

Parasuraman et al. 
(2005) E-S-QUAL/E-RecS-QUAL Efficiency, system availability, fulfilment, privacy 

      

Kim et al. (2006) E-A-S-QUAL personalization, information 

Fassnacht and Koese 
(2006)   Environment quality, delivery quality, outcome quality 

Bauer et al. (2006) eTransQual Functionality, reliability, process, responsiveness 

Cristobal et al. (2007) PeSQ Customer service, assurance, order management 

Madaleno Rita, Wilson 
Hugh, Palmer Roger, Oct. 
2007 

Stuart- Menteth et al. (2005), 
Verhoef (2003), Montoya - Weiss 
et al. (2003) 

payment equity, individual channel, web site, cross chanel 
consistency, product performance, services, satisfaction 
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Sriram Thirumalai, 
Kingshuk K. Sinha, (2012)  Copeland (1924) convenience, shopping and specialty products' groups 

Vink et al (2012) Qualitative  Comfort 

Dana et al. (2015) Likert category scale Design, Service quality, Staff, Cost, Satisfaction 

Stefano et al (2015) Qualitative 
 Service quality 

Ou et al (2017) 
service quality measurement 
(SQM) models  Service quality 

Tsafarakis et al (2018) 
MUSA, a multicriteria satisfaction 
analysis method  Service quality, Loyalty 

 

 

Service quality assessment indicators are developed in SERVQUAL models 

(Parasura,man, Zeithaml, & Berry, 1985,1988,1994a,1994b, Zeithaml, Berry, & 

Parasuraman, 993) try to assess the expectations and perceptions of customers with 

regards to several service dimensions. The appraisal of gaps between expectations and 

perceptions of service coupled with assessment on expectations may lead to prioritization 

of the service parameters based on some well-defined service prioritization index 

(Chatterjee & Chatterjee, 2005).  

Parasuraman et al. (2005) has developed an E -S-QUAL measurement scale, which 

is widely accepted and used as an efficient by the researchers.  

Schvaneveldt et al.(1991) divides the quality attributes into two aspects – physical 

and psychological. He links the physical aspect to a product (service) fulfilment of specific 

requirements and the psychological aspect - to the personal respond (satisfaction or 

dissatisfaction) about particular product (service) characteristics.    

Similarly, Kano et al. (1996) consider two aspects of any quality attribute – an 

objective and a subjective, where the objective aspect is related to the fulfilment of a 

requirement and the subjective aspect is involving the customer’s satisfaction. Kano theory 

addresses the relationship between the objective performance of a given quality attribute 

and customer satisfaction with that quality attribute (Kano et al., 1984).  

Kano argues that his model has its roots from the absence of explanatory power of a one-

dimensional recognition of quality; the greater the fulfilment of desired quality attributes, 

the higher would be customer satisfaction (Kano, 2001).  

Some quality attributes meet the expectations of customers, however; this fulfilment 

does not necessarily indicate a higher level of customer satisfaction (Matzler and 

Hinterhuber, 1998). Kano et al. (1984) introduced the model evaluating patterns of quality 
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which is based on customers’ satisfaction with specific quality attributes and their degree 

of sufficiency (Figure 2.4). 

In Figure 2.4, the horizontal axis measures the functionality from none (left) to best 

(right), while the vertical axis measures the customer satisfaction form frustrated (bottom) 

to delighted (top). 

 

Figure 2.4. Kano model feature categories (Zacarias, 2018) 

 

Figure 2.4 shows four categories of features considering different levels of functionality and 

degrees of customers’ satisfaction. These are: 

- Attractive: These are features that unexpectedly result in an increase in customer 

satisfaction. 

- Performance: The more functionality is provided the higher the customer 

satisfaction. 

- Must-Be: These are features, which are expected by customers. They must be 

included to avoid dissatisfied customers. 

- Indifferent: These are features, which do not generate any reaction into customer 

satisfaction, so they should be avoided. 

In addition Kano and his colleagues propose two additional categories: 

- Reverse: A feature that should be reversible applied. 
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- Questionable: When there are conflicting answer between the satisfied and 

dissatisfied questions. 

Using Kano’s model the quality attributes with greatest influence on customers’ 

satisfaction can be defined and priorities for products’ and services’ development and 

improvement can be set (Matzler and Hinterhuber, 1998).  

Kano model is being widely used, discussed and modified. It has been applied within 

academic research (e.g. Bhattacharyya & Rahman, 2004; Emery & Tian, 2002; Emery & 

Tolbert, 2003; Fuller & Matzler, 2007; Schvaneldt et al., 1998; Wang  & Ji, 2010; Yang, 

2003 & 2005) and within a variety of contexts such as manufactured consumer products 

( Miyakawa & Wong, 1989), consumer services including banking, cleaning services, 

restaurants, and grocery stores (Schvaneveldt, 1991), the retail ski product industry 

(Matzler &Hinterhuber, 1998), studies in employee satisfaction (Matzler, 2004) and 

student/professor satisfaction (Emery, 2006), as well as transportation (Silvestro 

&Johnson, 1990, Shahin, 2004; Shahin, A.,&Zairi,M., 2009; Gregory, 2011).  

For instance, Yang (2005) uses a refined KANO’s model for Heating Ventilation and Air 

Conditioning products' application analysis. Jungsoo et al. (2006) also applies KANO’s 

model to study the Impact of different building ventilation modes on occupant expectations 

of the main Indoor Environmental Quality factors.  

 

Table 2.2 presents different approaches performed for the purpose of assessing the 

asymmetric and nonlinear relationships between attributes and customer satisfaction. 

Table 2.2. Methodologies used in customer satisfaction studies (Lin F-H et al., 2017). 

 
 

2.3 Chapter Summary 

 One of the crucial deficiencies of the existing literature regarding the HVAC industry 

and alike techniques is that no study has investigated all customers groups' 

satisfaction. The different actors in one business have different preferences. A 
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successful business model should take into consideration all its customers. Such 

investigation might bring an extended knowledge and support companies to set 

priorities on a professional way and to build its successful product development 

strategy. 

 This literature review reveals that here is a total lack of attention to the industrial or 

business to business sector. 

 It is argued that CS/D processes may vary based on consumers markets. Because 

of the different climate conditions and available resources in different regions, this 

characteristic is typical for the HVAC sector. 

 There is a need of more comprehensive models of customers’ assessment. 

 The researchers who are working in the customer satisfaction context must take 

cultural, socioeconomic, politic- economic and industry/sector factors into account 

when compare customers’ satisfaction across nations. Here we propose an 

extended study in such direction. 

 There is a need of wide research about consultants’ and contractors’ satisfaction 

factors. 

 Dana et al. (2015) also recommend a future research of a widen scope about 

customers types which might broaden the understanding of the customers in the 

engineering industry. 

 Au-Yong et al. (2014) reveal the importance of the maintenance, which includes the 

knowledge of the manager, the skill and knowledge of the labourer, the quality of 

spare parts and materials, as well as the response level towards failure and 

downtime. This leads to a conclusion that the producers of HVAC equipment should 

carry of their customers’ (contractors and installers) education.  

 Fulfilment of customer expectations does not necessarily guarantee customers’ 

satisfaction.



References 

21 

 

 

Chapter 3  

Methodology 
This chapter describes the methodology used in the study starting from the initial 

aim and objectives. The chosen methodology will be justified from different 

methodological options. The key variables will be chosen and filtered for the study, 

arriving to a refinement in the hypothesis and a statement of the limitations of the study. 

3.1 Methodological Approach 

This research will use the Kano model as a methodological approach providing 

a platform through a questionnaire survey to identify the qualitative nature of 

determinant relevance to customer services in the HVAC industry. 

3.1.1 Type of study 

The research will be based on a survey study using a questionnaire survey to 

capture the participation of as many participants as possible. 

3.1.2 Sampling 

As the research is focusing on the application of the Kano model from a 

Business to Business point of view, the study will be based on the industrial HVAC 

business sector. The sampling of participants was random where the target population 

is companies, active in HVAC business sector in Bulgaria. The contact data were taken 

from official business registers.  

Data are collected, managed and reported following ethical considerations and 

GDPR guidelines. The company and participants details are maintained anonymous 

and the data are reported in the dissertation as aggregated data. Participants have 

been notified of their rights to withdrawn from the study at any time if they wish to do 

so. 

There are no exclusion criteria for this study, apart from being involved in the 

HVAC industry. 

3.1.3 Survey design 

The questionnaire survey was designed on the basis to generate data, which 

could be analysis following the Kano model. For that purpose, four factors were 

selected to be tested in the questionnaire design. 
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The questionnaire was minimised to four factors due to mainly two reasons: 

Minimise the amount of features to improve the participation level and focus the 

participants’ attention (Refer) and the limitation of a free survey monkey account to a 

maximum of ten questions. 

The first question related to the nature of their role in the HVAC industry, while the 

second question asked to rank the four determinants and/or feature in ranking order of 

importance. Questions 3 to 10 relate to the positive (functional) and negative 

(dysfunctional) questions for the four features to be studied in this questionnaire 

survey. 

A summary of customer satisfaction studies in relation to methodologies and 

determinants is presented in Table 2.1, which shows that most research studies put 

focus on communication and information as customers’ satisfaction determinants.  

Catalogues are considered as a main provider of information about a 

Company’s products and services. Historically print catalogues have a long direct 

marketing success, while online catalogues are getting more popular during the few 

last decades.   

As such, the current study provides further understanding on the issues 

regarding customers’ preferences and the catalogue subject on ‘online versus print 

catalogues’. 

According to Vijayasarathy and Jones (2000), there are concerns regarding the 

reliability and reputation of Internet catalogues, and furthermore, the reputability of 

internet catalogues is inferior compare to print catalogues.  

On the contrary, Szymanski, (2000) points out the informational e-convenience, 

provided by internet information, as a crucial factor for the customer satisfaction, as it 

provides convenience by saving time and making browsing easy. 

Within this study we dedicated resources to research customers’ preferences 

about the type of the product / service’s informational sourcing. More in particular we 

do it for the industry under study, Heating, Ventilation and Air Conditioning (HVAC). 

Considering that the informational sourcing is closely related to reliability of 

service, we added the direct communication as a customer satisfaction determinant, 

as well. For the purpose of deeper knowledge about customers’ preferences, 

customers’ satisfaction for direct communication on two levels, global and local, were 

assessed.  On a global level the communication here is defined at a call centre level, 

as a communication in a globally popular language such as English. Then local 

representatives, who are doing direct marketing and sales in Bulgarian, were 

considered. 
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A pilot questionnaire was developed and tested with internal company 

employees and their feedback was implemented in the final questionnaire prior to 

deployment. 

The final questionnaire is available in Appendix A. 

3.1.4 Variables and measurement 

The positive and negative questions to be testing the four determinant and/or features 

were constructive based on a modified five point likert scale following the principles of 

the Kano model. The likert scale answers were: 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

The positive (functional) questions measure the satisfaction of a feature, while the 

negative (dysfunctional) questions measure the dissatisfaction with the same feature. 

3.1.5 Data collection 

The target sample population was approached on two ways:  by direct interviews or by 

email with a survey monkey link for participation on the research. Participants gave 

concern for the research by accessing the link in survey monkey and start the 

questionnaire.  

The survey email was firstly sent to 160 participants on the 23rd April 2019, flowed by 

a reminder 2 weeks later. Direct interviews of HVAC professionals were performed 

during a seminar on 24th April’19. The second survey email was sent to 710 

participants on 20th May’19, followed by a reminder on 26th May’19. The last survey 

was performed on 29th May’19 by direct interviews of 15 professionals.  The total 

period of data collection was 5 weeks. 

82 responds were collected in total (10% hit rate). 

 

3.1.6 Empirical model and data analysis 

The questionnaire analyses are performed using the following steps: 

- Question 2, as a ranking order question, will be analysis on its own and use to 

evaluate the results from the Kano model analysis. 

- Then, the descriptive statistical results performed in SPSS will be presented. 

- Kano model analysis will be performed using the excel spreadsheet tool 

developed by Zacarias (2018). The Kano model analysis was done by using 
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the evaluation table presented in Figure 3.1. This evaluation table is a 

modification on the original Kano model evaluation table to include the revers 

and questionable categories as propose by Pouliot (1993). A discrete analysis 

is performed to provide an overall sense of the results, followed by a continuous 

analysis as proposed by DuMouchel (1993). 

 
Figure 3.1. Kano model evaluation table (Zacarias, 2018) 

Chapter 4  

Results 

4.1 Reliability 

The reliability of the data collected in the questionnaire for the functional and 

dysfunctional questions was assessed for all 82 participants in the survey. The 

Chronbach’s Alpha was used to test the reliability of the answers, the obtained values 

are presented in Table 4.1. 

Table 4.1. Reliability Statistics for the functional and dysfunctional questions in the 

survey. 

 
Reliability Statistics 

Cronbach's 

Alpha 

Cronbach's 

Alpha Based on 

Standardized 

Items N of Items 

.824 .824 2 
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The obtained value of reliability is reasonably high (0.824), meaning that there is a 

strong relation between functional and dysfunctional questions and they measure the 

same construct. 

4.2 Questionnaire Descriptive Statistics 

This section presents the descriptive statistics for all the questions in the survey. 

4.2.1 Q1: Do you identify yourself as? 

Table 4.2. Frequency analysis for question 1. 

Do you identify yourself as? 

 
Frequenc

y Percent Valid Percent 

Cumulative 

Percent 

Valid 1 Designer/ 

Consultant 

44 53.7 53.7 53.7 

2 Contractor  8 9.8 9.8 46.4 

3 Both 30 36.6 36.6 100.0 

Total 82 100.0 100.0  

 
 

 

 
 

1. Consultants; 2. Contractors; 3. Both Consultants and Contractors 

Figure 4.1. Pie chart graph for question 1. 

 

Respondents' activities

1 2 3
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As presented in Table 4.2 and Figure 4.1. there is a good balance between Consultants 

and Contractors as at least 36.6% of the participants perform both tasks 

simultaneously. 

4.2.2 Q2: For your work with HVAC products: Rank by importance the determinants 

below ( Rank 1 ) Most important  - ( Rank 4 ) Least important .  

Table 4.3. Frequency analysis and overall ranking for question 2. 

 

 

Figure 4.2. Bar chart analysis for question 2. 

Question 2 informs us the customer preferences for on-line technical catalogues 

availability and personal contact in native language, through the ranking question 
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analysis shown in Table 4.3 and Figure 4.2, in detriment of a deployment of print out 

catalogues and a 24/7 call centre in English. 

4.2.3 Descriptive statistics for questions 3 to 10 

 

Table 4.4. Descriptive statistics for question 3-10. 

 

4.3 Mann-Whitney U test 

The obtained number of responds from the business group of Contractors (Installers) 

is not sufficient for the purpose of statistic analysis. This is the reason Contractors to 

be eliminated it in this part.  

The rest two groups of respondents can be tested by means of t-test. The two-sample 

t-test is one of the most common statistical tests used in order to compare two groups. 

But it is applicable when the data are normally distributed 

(https://statistics.laerd.com/spss-tutorials/independent-t-test-using-spss-

statistics.php; accessed on 07th June 2019, 2.00 CET) 

That’s why first the collected data have to be checked for normal distribution. For this 

purpose we perform the Shapiro-Wilk test of normality for the 2 groups using SSPS 

statistics. 

 

The results are presented below: 

Shapiro-Wilk test for F1: 
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Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

fun .346 82 .000 .704 82 .000 

dysfun .288 82 .000 .843 82 .000 

a. Lilliefors Significance Correction 

Table 4.5. Shapiro-Wilk test of Normality results for F1. 

 

 

 

Figure 4.3. Shapiro-Wilk test for F1 

 
For F1 (online technical catalogue) the data are not normally distributed. 

 

Shapiro-Wilk test for F2: 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

fun .179 82 .000 .917 82 .000 

dysfun .253 82 .000 .875 82 .000 

a. Lilliefors Significance Correction 

Table 4.6. Shapiro-Wilk test of Normality results for F2. 
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For F2 (paper technical catalogues)  the data are not normally distributed. 

 

 

Shapiro-Wilk test for F3: 

 
Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

fun .200 81 .000 .895 81 .000 

dysfun .276 81 .000 .859 81 .000 

a. Lilliefors Significance Correction 

Table 4.7. Shapiro-Wilk test of Normality results for F3. 

 

 

Figure 4.3. Shapiro-Wilk test for F3 

 
For F3 ( call center 24/7 in English language) the data are not normally distributed. 

 

Shapiro-Wilk test for F4: 

 
Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 

fun .254 82 .000 .795 82 .000 
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dysfun .257 82 .000 .884 82 .000 

a. Lilliefors Significance Correction 

Table 4.8. Shapiro-Wilk test of Normality results for F4. 

 

 

Figure 4.5. Shapiro-Wilk test for F4 

 

For F4 ( local representative) the data are not normally distributed. 

 

Since the obtained values are not normally distributed the t-test cannot be performed. 

However we are able to perform the Mann-Whitney U test, which is the non-parametric 

alternative to the independent t-test and it is used to compare two sample means that 

come from the same population when data are not normally distributed.  

H0 – There is NO difference between the ranks of the tested groups (group 1 

Consultants; group 3 – Consultants and Contractors simultaneously) 

H1 – There is a difference between the ranks of the tested groups (group 1 

Consultants; group 3 – Consultants and Contractors simultaneously) 

ALFA = 0.05 

 

4.3.1 Performing Mann-Whitney U test for F1 
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Statistics 
group fun dysfun 

1 N Valid 44 44 

Missing 0 0 

Mean 4.43 3.80 

Median 4.00 4.00 

Skewness -.448 -.957 

Std. Error of Skewness .357 .357 

Kurtosis -.663 .302 

Std. Error of Kurtosis .702 .702 

3 N Valid 30 30 

Missing 0 0 

Mean 4.63 4.03 

Median 5.00 4.00 

Skewness -2.298 -.482 

Std. Error of Skewness .427 .427 

Kurtosis 5.672 -.184 

Std. Error of Kurtosis .833 .833 
 

 
Test Statisticsa 

 fun dysfun 

Mann-Whitney U 507.000 608.500 

Wilcoxon W 1497.000 1598.500 

Z -1.938 -.606 

Asymp. Sig. (2-tailed) .053 .545 

a. Grouping Variable: group 

Table 4.9. Mann-Whitney U test for F1. 
The result is not significant. 

4.3.2 Performing Mann-Whitney U test for F2 

 
Statistics 

group fun dysfun 

1 N Valid 43 43 

Missing 0 0 

Mean 2.44 2.14 

Median 3.00 2.00 

Skewness -.099 .133 

Std. Error of Skewness .361 .361 
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Kurtosis -.833 -.332 

Std. Error of Kurtosis .709 .709 

3 N Valid 30 30 

Missing 0 0 

Mean 2.67 2.23 

Median 3.00 2.00 

Skewness .050 .936 

Std. Error of Skewness .427 .427 

Kurtosis -.699 .342 

Std. Error of Kurtosis .833 .833 
 
 

Test Statisticsa 
 fun dysfun 

Mann-Whitney U 611.000 648.000 

Wilcoxon W 1601.000 1638.000 

Z -.560 -.137 

Asymp. Sig. (2-tailed) .576 .891 

a. Grouping Variable: group 

Table 4.10. Mann-Whitney U test for F2. 
 
The result is not significant 
 

4.3.3 Performing Mann-Whitney U test for F3 

 
Ranks 

 group N Mean Rank Sum of Ranks 

fun 1 43 35.33 1519.00 

3 30 39.40 1182.00 

Total 73   
dysfun 1 43 37.26 1602.00 

3 30 36.63 1099.00 

Total 73   

 
 

Test Statisticsa 
 fun dysfun 

Mann-Whitney U 573.000 634.000 

Wilcoxon W 1519.000 1099.000 
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Z -.843 -.134 

Asymp. Sig. (2-tailed) .399 .894 

a. Grouping Variable: group 

Table 4.9. Mann-Whitney U test for F3. 
The result is not significant 

4.3.4 Performing Mann-Whitney U test for F4 

 
Test Statisticsa 

 fun dysfun 

Mann-Whitney U 563.500 635.500 

Wilcoxon W 1553.500 1100.500 

Z -1.138 -.283 

Asymp. Sig. (2-tailed) .255 .777 

a. Grouping Variable: group 

Table 4.12. Mann-Whitney U test for F4. 
The result is not significant 
 

4.3 Kano Model Analysis 

A list of the features which are analysed by Kano model in the present research are 

shown in table 4.7.  

Table 4.13. Kano Model studied features. 

F1 
On-line technical catalogues 
availability 

      
  

  

F2 Printed out (paper) catalogues.           

F3 
Call center 24/7 (communication 
in English language). 

          

F4 
Personal contact with a company representative, consulting in 
native language. 

 

The Kano analysis results by Discrete and Continuous methods are presented in the 

tables below.  

Table 4.14. represents the Results obtained by Discrete method analysis. 
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Table 4.14. Kano Model Discrete Analysis. 

 Discrete Analysis 

Feature M P A I R Q Category 

F1 1.35% 1.35% 28.38% 10.81% 5.41% 52.70% Q 

F2 13.51% 0.00% 2.70% 50.00% 1.35% 32.43% I 

F3 9.59% 0.00% 0.00% 49.32% 6.85% 34.25% I 

F4 1.39% 0.00% 25.00% 25.00% 8.33% 40.28% Q 

 

 

Table 4.15. represents the Results obtained by Continuous method analysis.  

Table 4.15. Kano Model Continuous Analysis. 

 
Continuous Analysis 

Feature 
Dysfunctional 
(X) 

Functional 
(Y) 

Importance 
(Z) 

Category 

F1 0.11 3.11 1.42 A 

F2 0.94 0.20 3.10 I 

F3 0.67 -0.27 3.42 I 

F4 0.47 2.14 2.37 A 

 

Taking forward the continuous analysis, it suggest that on-line technical catalogues 

and personal contact in native language fall under the ‘Attractive’ category, while print 

out catalogues and 24/7 call centre in English are ‘Indifferent’. 

A graphical representation is provided in Figure 4.11 using the Kano model 

categorisation plane.  
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Figure 4.6. Kano model categorisation plane. 

 

For the purpose of deeper study of the problem, the results were broken into the two 

different business categories. 

Table 4.16. represents the Results obtained by Discrete method analysis for the 

business category of consultants.  

Table 4.16. Kano Model Discrete Analysis for the consultants’ business category. 

 Discrete Analysis_Consultants 

Feature M P A I R Q Category 

F1 2.27% 2.27% 18.18% 13.64% 9.09% 54.55% Q 

F2 11.11% 0.00% 2.22% 53.33% 2.22% 31.11% I 

F3 9.30% 0.00% 0.00% 46.51% 9.30% 34.88% I 

F4 0.00% 0.00% 18.60% 32.56% 13.95% 34.88% Q 

 

Table 4.17. represents the Results obtained by Continuous method analysis for the 

business category of consultants.  

Table 4.17. Kano Model Continuous Analysis for the consultants’ business category. 

 
Continuous Analysis_consultants 

Feature 
Dysfunctional 
(X) 

Functional 
(Y) 

Importance 
(Z) 

Category 

0.11, 3.11

0.94, 0.20
0.67, -0.27

0.47, 2.14

-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

-5.00 0.00 5.00 10.00 15.00 20.00 25.00

Feature Categories
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F1 0.15 2.75 1.53 A 

F2 0.84 0.23 3.14 I 

F3 0.71 -0.25 3.32 I 

F4 0.07 1.86 2.41 I 

 

Taking forward the continuous analysis for consultants business category only, it 

suggest that on-line technical catalogues falls under the ‘Attractive’ category, while 

print out catalogues, 24/7 call centre in English and personal contact with a local 

representative are ‘Indifferent’. 

A graphical representation is provided in Figure 4.7 using the Kano model 

categorisation plane.  

 

Figure 4.7. Kano model categorisation plane for consultants’ business category. 

 

The same analysis was done after that for the business category with both consulting 

and installation works activities.  

Table 4.18. represents the Results obtained by Discrete method analysis for the 

business category acting as both consultants and installers.  

0.15, 2.75

0.84, 0.23

0.71, -0.25

0.07, 1.86

-2.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

-5.00 0.00 5.00 10.00 15.00 20.00 25.00

Feature Categories



References 

37 

 

 

Table 4.18. Kano Model Discrete Analysis for the business category acting as both 

consultants and installers. 

 Discrete Analysis_consultants and installers 

Feature M P A I R Q Category 

F1 0.00% 0.00% 44.83% 6.90% 0.00% 48.28% Q 

F2 17.24% 0.00% 3.45% 44.83% 0.00% 34.48% I 

F3 10.34% 0.00% 0.00% 51.72% 3.45% 34.48% I 

F4 3.57% 0.00% 35.71% 14.29% 0.00% 46.43% Q 

 

Table 4.19. represents the Results obtained by Continuous method analysis for the 

business category acting in both consulting and installation works activities.  

 
Table 4.19. Kano Model Continuous Analysis for the business category acting as both consultants and 

installers 

 
Continuous Analysis_consultants and installers 

Feature 
Dysfunctional 
(X) 

Functional 
(Y) 

Importance 
(Z) 

Category 

F1 0.07 3.60 1.25 A 

F2 1.11 0.16 3.00 I 

F3 0.63 -0.25 3.53 I 

F4 1.20 2.67 2.29 A 

 

The continuous analysis for the business category acting in both consulting and 

installation works activities suggests that on-line technical catalogues and personal 

contact with a local representative fall under the ‘Attractive’ category, while print out 

catalogues, 24/7 call centre in English are ‘Indifferent’. 

A graphical representation is provided in Figure 4.5 using the Kano model 

categorisation plane.  
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Figure 4.8. Kano model categorisation plane for the business category acting in both 

consulting and installation. 

 

Table 4.20. represents the Results obtained by Discrete method analysis for the 

business category of HVAC installers.  

4.20. Kano Model Discrete Analysis for the business category of HVAC installers 

 Discrete Analysis_installers 

Feature M P A I R Q Category 

F1 12.50% 0.00% 25.00% 25.00% 12.50% 25.00% Q 

F2 12.50% 0.00% 0.00% 62.50% 0.00% 25.00% I 

F3 0.00% 0.00% 0.00% 50.00% 0.00% 50.00% I 

F4 0.00% 0.00% 62.50% 12.50% 0.00% 25.00% A 

 

Table 4.21. represents the Results obtained by Continuous method analysis for the 

business category of installers.  

4.21. Kano Model Continuous Analysis for the business category of installers 

 
Continuous Analysis_installers 

Feature 
Dysfunctional 
(X) 

Functional 
(Y) 

Importance 
(Z) 

Category 

0.07, 3.60

1.11, 0.16
0.63, -0.25

1.20, 2.67

-3.00

-2.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

-5.00 0.00 5.00 10.00 15.00 20.00 25.00

Feature Categories
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F1 0.50 2.67 1.60 A 

F2 1.00 0.00 2.50 I 

F3 1.00 0.00 3.00 I 

F4 -0.83 3.33 1.83 A 

 

The continuous analysis for the business category of installers suggests that on-line 

technical catalogues and personal contact with a local representative fall under the 

‘Attractive’ category, while print out catalogues, 24/7 call centre in English are 

‘Indifferent’. 

A graphical representation is provided in Figure 4.7 using the Kano model 

categorisation plane.  

 

Figure 4.9. Kano model categorisation plane for the business category of installers. 

 

Table 4.22 is a summary table of the Kano model Discrete analysis for the different 

business categories. 

Table 4.22 Summary table of the Kano Model Discrete Analysis for the different business 

categories. 

  category 

Feature all 

separate 

consultants 
both                  

consultants and 
installers 

installers 

F1 Q Q Q Q 

0.50, 2.67

1.00, 0.001.00, 0.00

-0.83, 3.33

-2.00

-1.00

0.00

1.00

2.00

3.00

4.00

5.00

6.00

-5.00 0.00 5.00 10.00 15.00 20.00 25.00

Feature Categories
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F2 I I I I 

F3 I I I I 

F4 Q Q Q A 

 

Table 4.23  is a summary table of the Kano model Continuous analysis for the different 

business categories. 

Table 4.23 Summary table of the Kano Model Continuous Analysis for the different 

business categories. 

  Category 

Feature All 

Separate 

Consultants 
Both                  

consultants and 
installers 

Installers 

F1 A A A A 

F2 I I I I 

F3 I I I I 

F4 A I A A 

 

 

Chapter 5 

Discussion 

The aim of this study, as presented in Section 1.1, was to identify critical factors that 

impact on customer satisfaction in the HVAC industry, by analysing and ranking the 

relative importance of the critical factors (determinants) to improve customer 

satisfaction in the HVAC industry from a Business to Business (B2B) point of view and 

provide guidance if the critical factors for customer satisfaction in the HVAC industry 

different for end users than for installers and consultants. 

The next two section will expand on the work undertaken in this research to answer 

the two objectives, which were formulated in Section 1.2, and by answering these two 

objectives, the aim of the research will be answered. 

5.1. Identify the determinants that influence customer satisfaction 

in the HVAC industry  

The research started out with a broad approach to customer satisfaction determinants. 

As a result, the following general determinants for customer satisfaction were 

identified: consumer needs, consumer expectations, product importance, product 

quality, perceived product performance, novelty, importance of purchase decision, 
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complexity of the purchase decision, perceived effect of the purchase, consumer 

experience, number of available alternatives, decision complexity, stakeholding, 

uncertainty, price equity, price-perceived quality relationship, perception of the 

eservice quality, consumer attitudes and behaviour, complaint behaviour, consumer 

relationship, brand loyalty, loyalty to domestic retailers, faith in science and technology, 

environmental activism, national-level socioeconomic factors, economic prosperity, 

barriers to free trade, barriers to internal business development. 

Furthermore, the research field was narrowed to the engineering industry where 

specific knowledge and expertise are required. Dana et al. (2015) have studied the 

factors that affect clients’ expectations in the Architectural Engineering Construction 

(AEC).  Data analyses indicated two main competitive advantages motivating 

customers are a good approach to project supervision and a creative project design. 

The refined literature review with focus on the engineering applications (Dana et al., 

2015; Young et al., 2014; Kim et al., 2012) revealed the following determinants of 

customer satisfaction: consumer needs, consumer expectations, service performance, 

service quality, quality of the project (consultancy’s ability to meet consumer’s 

requirements), project design (creative project design), project cost; cost-quality ratio, 

price, good way of project supervision. 

The study revealed that the determinants of customer satisfaction in general and those 

in the engineering industry were overlapping. However in engineering applications the 

determinants are more emphasised on the design and service quality. The reason is 

that engineering field of application requires specific expertise of design and service. 

The findings for the HVAC industry highlighted the importance of maintenance in the 

influence of occupants' satisfaction. This includes the knowledge of the manager, the 

skill and knowledge of the labour, the quality of spare parts and materials, as well as 

the response level towards failure and downtime. 

As previously stipulated, the specific knowledge emerged to be a significant 

determinant for customer satisfaction. The studies reveal the influence of products’ 

quality on customer satisfaction (Bolton and Drew, 1991; Brown and Swartz, 1989; 

Cadotte et al., 1987; Churchill and Suprenant, 1982; Halstead et al., 1994; Oliver, 

1980; Spreng et al., 1996; Tse and Wilton 1988) and lead to a conclusion for a total 

lack of attention to the industrial or business to business sector.  The essential link 

between products and their successful realisation, leading to customer satisfaction is 

the product information and education of the professionals. Only professionals with 

specific expertise can meet customers’ demands for good design (technical solution) 

and service. The consequent conclusion is that producers of HVAC equipment should 

carry on education and training of their customers (consultants and contractors). 
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For that reason, this study put focus on the sources of information regarding HVAC 

products.  

 

The purpose is to define which sources are preferred by consultants and contractors 

and can be considered as effective for the purpose of conducting a professional 

information from Business to Business. The research investigated different customer 

groups' satisfaction in parallel. Hence, the results improved the crucial deficiencies of 

the previous studies about HVAC and alike techniques. 

The education is an important process of providing an information and receiving a 

feedback. Hence, the communication is defined as second important variable and the 

preferences about communication on both local (active local representative) and 

global (global call centre) level are studied. 

5.2 Critically analyse the influence of communication and information 

determinants to improve customer satisfaction in the B2B HVAC 

industry 

The influence of four different communication and information determinants were 

investigated in this study. These determinants, which were justified were: 

- On-line technical catalogues 

- Print out catalogues 

- Call centre 24/7 (communication in English) 

- Personal contact in native language 

 

The obtained value of results reliability is a reasonably high (0.824). The conclusion is 

that the functional and dysfunctional questions measure the same construct and they 

are related to each other. 

5.2.1 Ranking Analysis 

Form analysing the ranking question, Question 2, customers selected as number one 

priority on-line technical catalogues, followed by personal contact in native language 

as presented in Figure 4.2. The last two determinants had similar levels of importance 

according to the participants. 
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5.2.2. Interpreting the Mann-Whitney U test results 

DJ Sheskin (2007), Ying Kuen Cheung and Jerome H. Klotz (1997) and JH Klotz 

(2006) summarise that the null hypothesis of the Mann-Whitney test is that the 

distributions of both groups are identical. This actually means 50% probability 

randomly selected observations from one population to exceeds randomly selected 

observations from the other population.  

DJ Sheskin (2007), Ying Kuen Cheung and Jerome H. Klotz (1997) and JH Klotz 

(2006) explain on clear way that P value answers the question: If the tested groups 

are from populations with identical distributions? When p-value is small, the Null 

Hypothesis ( difference is due to random sampling) is rejected and the conclusion is 

that the populations are distinct. In case that P-value is large, the Null Hypothesis is 

rejected, which is actually the our case. It should be known that this is not the same as 

saying that the two populations are the same. There is no marely compelling evidence 

that the groups differ. 

It is important to be known that small sample size (seven or less) always gives p-value 

greater than 0.05. In our case we have bigger size hence the obtained result is 

reasonable.  

From a practical point of view this conclusion is realistic, because the two groups’ 

activities are overlapping to some extent (Consulting services). 

5.2.3 Kano Model Analysis 

Kano model analysis were performed by Kano Model analysis excel toolkit (Zacarias, 

2018). Results were obtained by both discrete and continues method analysis.  

The discrete analysis is considered for a more simple method of analysing Kano study 

data, where the total responses are taken in each category for each feature. 

The respondents classify F1 (on–line technical catalogues availability) and F4 

(personal contact with local representative) as questionable. The questionable 

category is indicating that there is a conflict answers. These features need deeper 

future analyses.  At the same time F1 is classified with the highest level of importance, 

followed by F4. 

F2 (paper catalogues) and F3 (call centre in English 24/7) are classified as Indifferent. 

This means that these features do not generate any reaction into customer satisfaction 

and they should be avoided. The level of importance of these two functions is very 

similar.  
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The continuous analysis is considered as more rigorous method of Kano analysis. With 

this method the answers are converted to a score of satisfaction based on how much 

the respondents view the inclusion or exclusion of a feature as “functional” or 

“dysfunctional”. The continuous analyses results are expected to yield richer and more 

accurate view of what the customers value. The continuous method results classify 

again F2 (paper catalogues) and F3 (call centre in English 24/7) as Indifferent features. 

The results here differ from the discrete analysis results in regards to F1 and F4. The 

on-line catalogues availability and personal contact with local representative are 

classified by means of the continuous method as attractive features. For the attractive 

features is known that even some level of functionality leads to an increased 

satisfaction and it is quickly rising. These are the features which HVAC manufacturers 

should consider and prioritise in their strategy and to continue investing in this for the 

particular market. 

Following the discrete (Table 4.13) and continuous (Table 4.14) Kano analysis 

presented in Section 4.4, the following results were obtained for the four features, as 

shown in Table 4.12: 

F1 - On-line technical catalogues – Category Attractive 

F2 - Print out catalogues – Category Indifferent 

F3 - Call centre 24/7 (communication in English)  – Category Indifferent 

F4 - Personal contact in native language – Category Attractive 

These results very much agree with the results for question 2, ranking question 

presented in Table 4.3 and Figure 4.2, showing the preference of respondents for 

features F1 and F4. At the same time, that features F2 and F3 are considered 

indifferent, so we should not invest on these features and as per analysis for Question 

2, it provides a validation for the disinterest from the participants into print out 

catalogues and a 24/7 call centre in English. 

A demonstration of the analysis for the different business categories is also interesting. 

Tables 4.21 and 4.22 present a compare for the received results from the Discrete and 

Continuous methods. 

Discrete analysis (table 4.21) leads to the result that F1 (online technical catalogue) is 

a Questionable for all business categories. F2 and F3 are indifferent. The most 

interesting result here is in regards to F4 (direct contact with local representative). Until 

in general F4 is classified as Questionable, it appears to be an Attractive for the 

installers' business category.  

 

The Continuous Kano model analysis demonstrate that F1 is an Attractive function. F2 

and F3 are Indifferent. F4 is attractive for all business categories with the exclusion of 
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Consultants. For Consultants the direct contact with local representative appears to be 

Indifferent feature.  

It is important to be reminded here that the nature of features is dynamic and while 

right now on-line technical catalogues may be attractive, this can change in the near 

future and as such, the Kano model analysis should be used as a tool to assess 

periodically new features and developments to features already available to improve 

customer satisfaction. 

 

Literature review revealed that the factors related to a specific project service directly 

affect customer satisfaction (Dana et al.,2015).  

The results from Kano model analysis determines F4 as Indifferent for the Consultants, 

but Attractive for the business group performing both Consulting and Installation 

services. The conclusion is that personal contact with local representatives is an 

essential factor for the professionals who are active in Installation services, it directly 

affects this customer group’s satisfaction. 

Mann-Whitney U test analysis support Kano analysis results, namely that there is 
difference between preferences of the two business groups in regards to function 4 
(direct contact with local representative in native language).  
 
On other hand, the results of the survey demonstrate that it is very popular HVAC 

professionals to act as Consultants and Contractors at the same time. 

 

5.4. Limitations 

The main limitation to this research was the time constraint to carry out the study. 

Therefore, the survey focuses on data collection in the region of Bulgaria. Due to this 

limitation, the authors recommend a future research about customers in widen 

geographical scope which might broaden the understanding of the customers in the 

HVAC industry.  

As previously noted, the quality attributes classification is not a static one. Attractive 

attributes today could be basic expectations tomorrow. This is the reason for authors 

to recommend regular strategic testing of the customer satisfaction determinants, as 

they are dynamic and changing over time and situations. 
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Chapter 6 

Conclusions 
Arising from this study, the following conclusions should be taking forward to increase 

the customer satisfaction in the Business to Business (B2B) HVAC industry. 

The Kano model can be used as a tool to analyse the next features to be introduced 

or further developed to support customer satisfaction in the B2B relation for the HVAC 

industry. 

Furthermore, different methods of analysis should be applied to be able to validate 

each other results and to identify if participants are being consistent with their answers. 

This must be achieved by placing questions, which can complement to each other, in 

the questionnaire survey. 

Following the analysis of results in Chapter 4 and the discussion in Chapter 5, the 

features or determinants, which should be implemented in the company are: 

- On-line technical catalogues 

- Personal contact in native language 

On-line technical catalogue is a feature which is Attractive for all business categories. 

This is an important conclusion for the practice, because for the purpose to create and 

to maintain such a tool, the companies need to dedicate very specific resources.  

The local representative (F3) is also an attractive function. This is the only function 

which appears as an Attractive in the Discrete Kano model analysis. From a practical 

perspective this could be considered for the most important characteristic, supported 

by the result for F3, and namely the positioning of the call centre as Indifferent function. 

At the same time, no more development or implementation should be supported for 

the other two features, as according to the Kano model, they have been categorised 

as ‘Indiferent’. 

The nature of features in the Kano model analysis is dynamic and their categorisation 

may change in the future and as such, the Kano model analysis should be used as a 

tool to assess periodically new features and developments to features already 

available to improve customer satisfaction. 

In the literature review was presented the theory that the culture influences customer 

satisfaction.  The culture factor's influence on Bulgarian HVAC customers' 

satisfaction is not studied in the present research. We recommend future studies in 

this direction as well.  
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Appendix A 

A.1. Kano Model Questionnaire. 

1  Do you identify yourself as? 

 Designer / Consultant 

 Installer 

 Both 

 

2  For your work with HVAC products: Rank by importance the determinants below.  ( 1 ) 

Most important  ; ( 4 ) Least important   

 On-line technical catalogues availability.  

  Printed out (paper) catalogues. 

  Call center 24/7 (communication in English language).  

  Personal contact with a company representative, consulting in native language.  

 

3  How satisfied would you be with the availability of on-line technical catalogues? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

4  How dissatisfied would you be with the unavailability of on-line technical catalogues? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

 

 

 

 

5  How satisfied would you be with the availability of printed out technical catalogues? 

 Not at all 



Chapter 4: Results 

52 

 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

6  How dissatisfied would you be with the unavailability of printed out technical 

catalogues? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

7  How satisfied would you be with the availability of 24/7 call centre (communication in 

English)? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

8  How dissatisfied would you be with the unavailability of 24/7 call centre (communication 

in English)? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 

 

 

 

9  How satisfied would you be with the availability of personal contact with local company 

representatives (native speaker)? 

 Not at all 

 A little 
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 Somewhat 

 Quite a bit 

 Highly 

 

10  How dissatisfied would you be with the unavailability of personal contact with local 

company representatives (native speaker)? 

 Not at all 

 A little 

 Somewhat 

 Quite a bit 

 Highly 

 


