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1 RESEARCH OBJECTIVES  

1. RESEARCH MOTIVATION  

The significant share that the residential building sector represents in global emissions calls for a 

deeper understanding of end customers’ decision-making with respect to the purchase of heating 

products. According to the International Energy Agency (IEA, 2018)1 the building sector offers 

ample room for energy saving, with the space heating sector projected to be able to reduce its final 

energy consumption by as much as 25% by 2040. The residential heat market offers numerous 

innovative heating technologies to support future energy goals. As the decision on which type of 

heating system to install when performing a renovation of a residential building lies squarely with 

homeowners, it is essential to obtain a deeper insight into their decision-making regarding such a 

purchase. 

 

Earlier studies2 investigated the diffusion of innovative heating technologies and the adoption 

process of end customers, thereby identifying various influential factors that support or hinder 

adoption. Based on consumer behavior and diffusion models, prior research analyzed customers’ 

fixed choice of a specific heating technology and did not consider the decision-making as a 

process.  

 

The aim of this doctoral thesis is to obtain a deeper understanding of end customers’ decision-

making as a process regarding the purchase of heating products. Furthermore, the research seeks 

to investigate the underlying needs, motivations and influential factors throughout the purchase 

process, irrespective of the specific heating technology sought. From a marketing perspective, the 

following questions came forth and served as a motivation for investigation: 

 What does the environment of the heat market look like? How do economic, political, legal 

and social aspects influence the mechanism of the heat market?  

                                                 
1 Based on the calculations of the ‘Efficient World Scenario’ 
2 With earlier studies, former model I refer to e.g. Schleich, 2019; Rizzo et al., 2018; Prete et al., 2017; Chen, 2016; Stolyarova et 

al., 2015; Mahapatra et al., 2010; Mahapatra et al., 2008a; Kaezing and Wüstenhagen, 2008 and many others. See Table 4.2 of the 

dissertation.  
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 What is the marketing concept of heating products? What are the special product 

characteristics that might influence the purchase decisions of end customers? 

 How does the heat market operate? Who are the most relevant stakeholders? What is the 

mechanism of influence between these stakeholders?  

 What is the role of end customers in the decision-making process? By whom and through 

which communication channels are they influenced the most?  

 What does it all mean for the manufacturers of heating products? How should they focus 

on their target groups and optimize their sales and marketing strategies? 

 

2. INTRODUCTION TO THE RESEARCH TOPIC 

In recent scientific literature, there is a growing interest to investigate the social aspects (needs, 

values, preferences, etc.) of energy choices, as consumers are becoming active decision-makers 

(Hecher et al., 2017). Numerous prior models set their sights on understanding homeowners’ 

energy decisions and the adoption process of innovative heating technologies, investigating the 

most influential internal and external factors that either foster or hinder adoption. These models 

focused on specific aspects of the diffusion process (e.g. certain influential factors, success factors, 

barriers of adoption) and barely analyzed the end customers' decision-making process, its’ steps 

and the underlying motivation of the adoption.  

 

From a marketing perspective, earlier decision-making models approached customer decision-

making from a diverse point of view, which only partially can be applied for heating products: 

 Based on the Engel-Blackwell-Miniard model (Engel et al., 1973; Engel et al., 1993): end 

customers might be influenced by the stimuli of marketers (e.g. advertisements) or by the 

government (e.g. financial support programs). At what stage of the purchase process? 

 Based on the Bettman-model (Bettman, 1979): as the information processing step is an 

essential element of the decision-making process, the dissertation needs to understand the 

information search behavior of end-customers towards heating products.  

 Based on the Sheth-Newman-Gross model (Sheth et al., 1991): functional and social values 

might influence the end-customer decision making. At what stage of the purchase process?  
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 Based on the Belch-Model (Belch G. and Belch M., 2009): as heating products obtain a 

long product lifetime and are purchased every 15-20 years, the question if the (internal) 

learning process plays a role along the purchase process for the future? 

 Based on the McKinsey-model (Court et al., 2009): if the purchase and decision-making 

process regarding the purchase of heating products can be understood as a journey with a 

sequence of steps or as a linear process of defined steps? 

 

This leads to the observation that adoption models of heating products are decoupled from the 

fundamental theories of the scientific marketing literature. Furthermore, there is no consensus 

regarding the characteristics of the decision-making process, due to the specific heating technology 

they analyzed.  

Earlier iterations of technology adoption models (see footnote 2) identified numerous internal and 

external influential factors3 that impact the adoption of energy efficient heating technologies. 

According to these models, end customers make their decisions not only on a rational basis (costs 

vs. benefits) but are also influenced by mass media, professionals and their social environment. 

However, the influence during different stages has not been investigated. (Munkácsi and 

Mahapatra, 2019) Some studies argued for the importance of social sources (Kaezing and 

Wüstenhagen, 2008; Mahapatra et al., 2008, Reeves et al., 2017), some others argued for the 

influential role of the installers (e.g. Rai et al., 2016; Keirstead, 2007). A common characteristic 

of all models is that they considered the information search as a single stage in the adoption process 

and did not assume that adopters may have consulted different information sources at different 

stages of the adoption process. (Munkácsi and Mahapatra, 2019) In addition, the “diverging results 

of previous models do not allow the drawing of general conclusions for the influential factors of 

the social environment. The relative frequencies at which different channels are consulted and their 

relative importance may vary depending on which stage of the purchase process the customer is 

at." (Munkácsi and Mahapatra, 2019) his leads to the doctoral thesis’ aim, which is to obtain a 

deeper understanding of end customers’ decision-making process regarding the purchase of 

heating products. Furthermore, the research seeks to investigate the underlying needs, motivations 

and influential factors throughout the purchase process, irrespective of the specific heating 

technology sought.  

                                                 
3 See Table 3.1 of the dissertation. 
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2 RESEARCH METHODS 

The doctoral thesis is based on extensive primary and secondary research that led to the elaboration 

of new scientific results. Diverse research methods were applied corresponding to each research 

area. Figure 2.1 presents the research concept of the dissertation.  

Figure 2.1: The research concept of the dissertation 

 

 

 

In the first step, I conducted a macro-environment analysis based on secondary data. The goal was 

to understand the context of the heat market and the external influential factors that affect the heat 

market mechanism. Results are structured based on the STEEPLE model. 

 

In order to understand the stakeholders and their influential role in the heat market, I carried out a 

stakeholder analysis. I conducted 15 qualitative in-depth interviews with market experts in sales, 

marketing, product management, business development, product development and after sales 

services. The sampling criteria were that participants needed to have extensive heat market 

experience in either the sales, marketing, product management, or after-sales management areas. 

During the interviews, notes were made. The results of the analysis are structured according to the 

Source: own compilation 
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model of the Overseas Development Administration4 (ODA, 1995), applied by Bíró-Szigeti (2011) 

in the building energy sector in Hungary. The stakeholders are differentiated into three different 

groups according to their influence on the purchase decisions of heating products: (1) primary 

stakeholders, (2) secondary stakeholders and (3) outsiders and their motivation. Their interests and 

motivation, problems and challenges and perceived risk are structured and analyzed respectively.  

 

The investigation of end customers’ characteristics and decision-making regarding the purchase 

of heating products is based on an extensive secondary research. Fundamental decision-making 

models, technology-adoption and diffusion models were revised. The doctoral thesis’ theoretical 

framework and empirical research are based on this. 

 

In order to investigate end customers’ decision-making model, a two-step exploratory research 

was designed with a mixed-method research technique. This is a research type, in which a 

researcher combines the elements of qualitative and quantitative research approaches (e.g. use of 

qualitative and quantitative viewpoints, data collection, analysis, etc.) for the broad purpose of 

breadth and depth of understanding and corroboration” (Schoonenboom and Johnson, 2017). The 

advantage of this research is that employing both methods enhances the integrity of findings 

(Bryman, 2006). The doctoral dissertation relies on an exploratory sequential design: a first phase 

of qualitative data collection and analysis is followed by the collection of qualitative data to test 

or generalize the initial qualitative results (Creswel and Plano Clark, 2011).  

 

In the first step, 10 qualitative pair-based in-depth interviews were carried out separately with 

homeowners (husband and wife, living in one household)5 in 2013. The couples were selected by 

using the non-probability snowball technique. The interviews were based on interview outline, 

notes were made and the analysis was carried out with the Nvivo 10 program. The results of the 

in-depth interviews highly contributed to the evaluation of the propositions, the definition of the 

hypothesis and to the definition of the research question components. 

In the second research step quantitative assessments were made. An online questionnaire was 

conducted with homeowners in Hungary in 2013 based on a cross-sectional online panel. A total 

                                                 
4 Overseas Development Administration (ODA) is the Social Development Department of the British Foreign and Commonwealth 

Office that assigns development aid to other countries and contributes the European Development Found.  
5 1 in-depth interview with each couple, in total 10 conducted in-depth interviews 
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of 1.163 respondents opened the questionnaire, 643 of those were screened out and 103 left the 

questionnaire without completion. In the end, 417 respondents finished the questionnaire.  

 

In the frame of the research concept, the following marketing research question and its’ research 

question components were conceptualized. 

 

What are the special characteristics of end customers’ and their decision-making process 

towards heating products, before, during and after the purchase process, that result in 

purchase or re-purchase of heating products? 

  

C1: What sources of information are consulted and what content influences each stage of the 

purchase process? 

C2: Can a shift be identified along the purchase process between the frequencies of consulting an 

installer versus consulting one’s own social environment? 

C3: Can a shift be identified along the purchase process between the frequencies of offline versus 

online sources of information? 

C4: Are there differences between customers based on their prior purchase experience?  
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3 NEW SCIENTIFIC RESULTS 

1. Thesis 16: the heat market mechanism 

A stakeholder analysis in energy and policy environment is understood as “generating information 

on the relevant actors to understand their behavior, interests and agendas and influence on 

decision-making processes”. (Reed et al., 2009) The analysis was carried out based on the 

guideline as defined by Reed et al. (2009): a) identifying the problem b) identifying the 

stakeholders c) investigating stakeholders’ interest d) investigating stakeholders’ interrelations; 

and investigated the following questions: 

 Who are the participants in the heat market? 

 What are their motivations, foreseen risks, interests and obstacles/difficulties in the 

decision-making process?  

 What are their influential roles in the decision-making process?  

 How do the stakeholders interact with each other?  

 

After the extensive overview of the influential factors identified by prior research on the heat 

market I found that earlier models: 

 Focused on the energy environment and its influential factors in general (e.g. 

communication programs and channels); 

 Focused on a certain heating technology by identifying influential factors and disregarded 

that influence can take place at more stages of the decision-making; 

 Pointed out that installers’ recommendation refers to the technology and disregarded other 

aspects (e.g. brand recommendation); 

 Focused on certain market players (e.g. end customers or installers) and did not treat the 

heat market and its’ influential mechanism as a whole; 

 Due to the arguments above do not agree on the most important influential factors in the 

end customers’ decision-making; 

 A stakeholder analysis is generally missing from the scientific literature. 

                                                 
6 Related publications: Munkácsi and Mahapatra, 2017; Munkácsi and Simon, 2018 
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I assumed the heat market is heterogenic and complex, with diverse players affecting (either 

initiating, influencing, or deciding, etc.) the purchase of heating products. In order to identify the 

mechanism of influence in the heat market operation, I conducted a total of 15 in-depth interviews 

with market experts in sales, marketing, product management and after sales roles.  

 

Results of the stakeholder analysis are presented in Figure 3.1. The colors and the direction of the 

arrows symbolize the roles and the direction of influence between the stakeholders.  

 

The mechanism of influence on the heat market can be identified as follows: 

 Available natural resources, the heterogenic and complex market mechanism, the high 

technology intensity and the binding governmental regulations (political and legal 

environmental factors) set the framework for the heat market operation; 

 Purchase of heating products can be both initiated and influenced by governmental action 

plans, by the recommendation of the installers or servicemen, by architects and planners, 

in some countries by chimney sweepers and energy consultants and by other users (peers) 

in the end customers’ social environment; 

Figure 3.1: The mechanism of influence on the heat market 

Source: own compilation  
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 Vendors (e.g. franchise shops and retailers) might typically have direct contact with end 

customers, (as they can be also small installation companies) thereby directly influencing 

the decision. Vendors who act as wholesalers rather serve installers; thereby their influence 

on the decision-making is rather indirect through promotions and discounts, and incentives 

targeting the installers; 

 Depending on the engagement of the end customer in the decision-making, installers might 

also make the final decision (technology, brand, system consultancy), including purchase 

and delivery of the heating system ; 

 From a manufacturer’s sales and marketing strategy point of view, installers are essential 

mediating stakeholders in the value chain. Heating manufacturers have a multiple-step 

sales channel approach, whereby they sell heating products to end customers via installers 

(two-step) or via vendors to installers to end customers (three-step). Even though end 

customers are the paying customers and final users of the products, manufacturers have 

less or no direct contact with them. To increase efficiency, manufacturers focus on 

establishing a stable and loyal partnership with installers to make product and brand 

recommendations to end customers and offering additional services. This leads to a 

fragmented target group approach in the sales and marketing strategies of manufacturers, 

challenging sales and marketing strategies; 

 Digitalization and the increasing demand of end customers for deliberately planning and 

conscious decision-making shape the heat market mechanism: end customers request 

transparency on a tailored solution (product recommendation and pricing) directly from 

heating manufacturers; 

 Additional results of the two-step exploratory research conducted with end customers 

showed (see thesis 3.1 and thesis 3.2) that decision-making regarding the purchase of 

heating products is influenced at many stages of the purchase process. The influential role 

of installers is decreasing and the influential role of social ties is increasing as end 

customers are getting closer to a final decision. Furthermore, end customers rather consult 

online sources than offline sources along the decision-making process.  
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THESIS GROUP 2: DECISION-MAKING PROCESS AND ITS STAGES 

A limited set of prior models investigated the decision-making of heating products, however as 

the side topic of the adoption of innovative heating products. However, prior research investigated 

influential factors only in light of the successful adoption process of a certain innovative heating 

technology, without any assignment to the diverse stages of the decision-making process.  

 

Building on the doctoral thesis’ theoretical framework Thesis group 2 investigates the following 

assumptions of the theoretical framework: 

 The proposed model of decision-making consists of six stages; 

 The purchase process starts with a ‘zero step’, called active and passive experience gain, 

where end customers are open to learn about heating products from common knowledge 

and their social environment (with strong and weak social ties); 

 Heating product breakdown is the main purchase motivation. Governmental programs or 

manufacturers’ marketing campaigns do not inspire a need or purchase motivation; 

 The information acquisition consists of multiple stages, where end customers conduct an 

internal search, followed by an active and iterative validation process; 

 Product quality is perceived in product attributes along the entire decision-making process; 

 End customers make their final decision based on perceived quality attributes (reliability, 

durability, price); 

 End customers are willing to express both their satisfaction and dissatisfaction to their 

social environment. 

 

To investigate the characteristics of the decision-making process, a two-step exploratory research 

was applied. In the first step, in-depth interviews were carried out with homeowners to get a deeper 

insight into the decision-making and its’ stages. In the second step, quantitative assessments were 

made. Thesis group 2 summarizes the special characteristics of the decision-making process and 

its stages, by structuring the empirical results in the so-called ‘purchase funnel’ (see Figure 5.11 

of the dissertation). 

The funnel model is an adaptation and extension of earlier developed decision-making models, 

applied specifically to heating products from a marketing perspective. The purchase funnel shows 

the decision-making stages identified by the qualitative interviews and applied by the online 
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questionnaire. The content of the purchase funnel presents the results of the quantitative 

assessments regarding a multitude of credible sources of information (online, offline, contact 

person in the social environment), end customers’ intention and motivation (define needs, 

expectations, to search for information, to validate or to make the final decision) and the influential 

content of information (quality attributes, brands, etc.). Furthermore, the purchase funnel indicates 

the significant differences between respondents, based on prior purchase experience.  

 

This novel marketing interpretation and structuring of results opens up a new way of understanding 

end customers’ purchase process and decision-making. Furthermore, it provides primary and 

secondary stakeholders in the heat market (manufacturers, professionals, vendors, policy makers, 

unions and chambers) with essential information for strategic decisions. The subsequent thesis 

points all refer to the empirical results as presented in the purchase funnel.  

 

Thesis 2.17: Stages of the decision-making process 

Based on the empirical findings of the two-step exploratory research, the decision-making process 

of heating products is characterized as follows: 

 In the stage of awareness, customers are open to learning about heating products as they 

need brand-neutral and credible information; 

 In the initial purchase situation, the purchase is deliberately planned according to financial 

factors. Product quality attributes are perceived as initial expectations based on mainly 

prior experiences. Numerous brands correspond to the expectations at this stage; 

 The information search phase consists of many stages. It is an active, conscious and 

iterative process itself, where customers crosscheck information, one to six times, from 

different sources; 

 Last validation criteria (price-performance ratio) perceived as a quality attribute that leads 

to the final decision, where end customers can recall information on the last credible source 

of information (online sources), on the final brand and on the place of the purchase; 

 End customers give feedback to their social environment. Satisfied end customers with a 

perceived benefit (from their purchase) are willing to recommend the technology or brand 

                                                 
7 Related publications: Munkácsi and Mahapatra, 2017; Munkácsi, 2018; Munkácsi and Simon, 2018; Munkácsi and Mahapatra, 

2019; Munkácsi, 2019 
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and express their satisfaction to people around them. In the absence of a perceived benefit, 

customers either stay passive users or are willing to change for a new product for a 

subsequent purchase. 

 

Awareness is not only the ‘zero step’ of the purchase process, where end customers obtain 

experience in a passive and active way, but it also characterizes the whole decision-making as a 

learning process, as presented in Table 5.20. These key findings lead to Thesis 2.2. 

 

Thesis 2.28: Purchase and use of heating products as a learning process 

 The learning process starts at an early age as customers can recall information from their 

childhood memories with heating products; 

 Customers are open to learning about heating products and they are looking for credible 

information from common knowledge; 

 Customers form their initial expectations towards heating products based on their prior 

experiences (purchase and use); 

 Customers perceive the information search as an iterative learning process, where they 

crosscheck credible sources of information with diverse sources one to six times; 

 A final decision is made as a result of the learning process, based on the most credible 

sources of information and the most relevant product attributes; 

 The learning process continues in the post-purchase evaluation and use phase, as customers 

are willing to express their feelings and share experiences about the purchase, including 

recommending a certain technology or brand to others. In case of satisfaction with the 

product, they are willing to re-purchase the product. 

 

THESIS GROUP 3: SPECIAL CHARACTERISTICS OF THE DECISION-MAKING PROCESS 

Earlier iterations of technology-based models considered the information search as a single stage 

of the adoption process of heating technologies and identified diverse influential sources of 

information depending on the heating technology. Some studies emphasized the influence of mass 

media, others online sources and others the essential role of installers. However, there is no 

                                                 
8 Related publication: Munkácsi and Mahapatra, 2017; Munkácsi, 2018; Munkácsi and Mahapatra, 2019 
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common understanding on influential sources of information in the adoption process in the current 

scientific literature. 

 

Based on the marketing approach of the theoretical framework, Thesis group 3 rests on the 

following assumptions: 

 There is no one single influential source of information that end customer consult; 

 The relative frequency with which different information channels are consulted and their 

relative importance may vary depending on the stage of the purchase process; 

 In contrast to previous studies, I assumed that information acquisition consist of multiple 

steps along the purchase process: on the one hand, end customers conduct an internal search 

based on their prior experience and the common knowledge with heating products. On the 

other hand, I assumed that end customers are going through an iterative validation process 

and crosscheck the obtained information multiple times. 

 

In order to investigate the influential sources of information, I applied the two-step explorative 

research. The results of the first research step (in-depth interviews) showed that participants turned 

to the installer and other people in their social environment (neighbors, friends, colleagues or other 

users on the Internet, etc.) in the different stages of the purchase process. Based on these findings, 

quantitative assessments were made. 

 

The corresponding results are presented in the purchase funnel (see Figure 5.11 of the dissertation) 

and answer the first research question component:  

 

C1: What sources of information are consulted and what content influences each stage of the 

purchase process? 
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Thesis 3.1: Credible and influential sources of information 

 Stage awareness: respondents are open to learning about heating products: by recalling 

memories from their childhood and perceive information from common knowledge; 

 Initial purchase situation: financial factors motivate end customers for deliberately 

planning the purchase. They perceive quality attributes as initial expectations, where the 

source of the information is mainly prior experience with the product (experience of earlier 

purchase and use). Several brands correspond to the initial expectations; 

 Information acquisition: information search is an active, conscious and iterative process, 

where respondents start to search for information on their own by turning to diverse online 

sources of information, while every third participant starts searching by turning to an 

influential contact person (mainly from their own social environment) for exchanging 

information and making recommendations on technology and brand. The whole validation 

process consists of 1-6 stages, where online sources of information and participants of the 

social environment play the biggest influential role. End customers can recall information 

on the most important validation sources and on the last two brands; 

 Final decision: price-performance ratio is perceived as the most important validation 

criterion; 

 Post-purchase evaluation: differentiates between respondents with satisfaction and 

satisfaction with perceived benefit. In case the product fulfills the expectations but does 

not bring extra benefit, respondents are willing to change to a new product for their next 

purchase. Participants in the empirical research would re-purchase the product if the benefit 

of the product and the brands are perceivable. End customers perceive functional and 

financial risk.  

 

Table 4.2 presents the results of the quantitative assessment and shows the relative frequencies of 

the different sources of information that the respondents consulted during the purchase process.  
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Table 3.1: Tendencies in the consulted communication sources along the decision-making process 

Stages 
Awareness 

N= 107 

Initial 

situation 

N=417 

Start searching for 

information 

Validation 

N=130 

Final decision 

N= 130 

Post-

purchase 

evaluation 

N=129  
Turn to 

people N=114 

Start on own 

N=245 

 

Installer N/A N/A 32% - 11% 14% N/A 

Social 

sources 
11% 1% 

40% 

(i.e., mentioned 

1.25 times 

more than 

installers) 

- 27% 

(i.e., mentioned 

2.55 times 

more than 

installers) 

30% 

(i.e., mentioned 

2.14 times more 

than installers) 

86%  

 (of 97% 

satisfied 

customers) 

Online 

sources 
47% N/A - 

67% 

(i.e., mentioned 

2.09 times 

more than 

offline source) 

41% 

(i.e., mentioned 

2.16 times 

more than 

offline source) 

44% 

(i.e., mentioned 

3.38 times more 

than offline 

source) 

N/A 

Offline 

sources 

54% 

(i.e., mentioned 

1.15 times 

more than 

online source) 

N/A - 

32% 

19% 13% N/A 

 

 

The relative frequency of installers as a source was compared to the social environmental as a 

source and quoted online sources were compared to quoted offline sources. N/A stands for non-

available information as some questions targeted consumer behavior (e.g. wiliness to express 

feelings) instead of the source of the information. Furthermore, at the stage of ‘start searching for 

information’ respondents showed different information search behavior (N=245 started on their 

own; N=114 turned to other people around them), where results are visually separated according 

to the sample. (Munkácsi and Mahapatra, 2019) 

 

In order to have a broader comparison of the role of social communication channels, the percentage 

of the relative frequencies were clustered into a broader level as follows9: 

 Online sources: manufacturers’ website, social media, blogs and forums, Google search/ 

ads, other Internet sources including newsletters and general information portals; 

 Offline sources: TV, magazines, consultation at professional stores, DIY stores, radio, 

exhibitions, trade fairs; 

                                                 
9 Please note that some communicational channels were clustered in two categories, e.g. because “blogs and forums” can be 

understood as online sources and as a “social environment source” at the same time. (Munkácsi and Mahapatra, 2019) 

Source: Munkácsi and Mahapatra, 2019 
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 Social environment sources: social media, blogs and forums, parents, family, friends, 

colleagues, husband/ wife, neighbors, opinion leaders; 

The key findings of the two-step empirical research, as presented in Table 4.2, answer the second 

and third marketing research question component and lead to thesis 3.2:  

 

C2: Can a shift be identified along the purchase process between the frequencies of 

consulting an installer versus consulting one’s own social environment? 

C3: Can a shift be identified along the purchase process between the frequencies of offline 

versus online sources of information? 

 

Thesis 3.210: Tendencies in the consulted communication sources 

 The influence of the social environment prevails in the influential role of the contact person 

that end customers are consulting during the complete purchase process. Social 

environment sources are consulted more frequently than installers at all stages of the 

purchase process, particularly at the validation stage, where customers crosscheck the 

obtained sources of information 2,5 times more frequently with their social environment 

than with installers; 

 The influence of the social environment prevails as the most credible source that end 

customers consult during the purchase process. Online sources of information are more 

frequently consulted than offline sources and the relative frequency increased as customers 

got closer to a final decision. Online sources were consulted at the final decision with the 

highest frequency (3.38 times more) compared to offline sources of information. 

 

Regarding the content of credible sources of information, as presented in theoretical framework, I 

assumed that product quality is perceived in the product attributes of heating products in different 

stages of the decision-making process. Results of in-depth interviews showed that quality attributes 

were perceived as needs, expectations or validation criterion in the different stages of the purchase 

                                                 
10 Related publication: Munkácsi and Mahapatra, 2019 
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process. The recalled memories were linked to different credible sources of information and to 

perceived brands during the purchase process.  

Results of the quantitative assessment showed that end customers perceive quality attributes (both 

industrial and consumer market characteristics) at the diverse stages of the purchase process. 

 At the stage of awareness, end customers are open to learning about heating products and 

are interested in brand-neutral, credible information but cannot recall any memories on 

heating advertisements; 

 At the stage of the initial purchase situation, numerous quality attributes are perceived as 

expectations towards the new heating product, most of them with high importance (e.g. 

reliability, durability, price-performance ratio, technical parameters, guarantee, country of 

origin and ease of use); 

 At the stage of validation, end customers validate quality attributes by diverse sources of 

information (1-6 times); 

 At the stage of the final decision, price-performance ratio and reliability are the perceived 

quality factors that led to the purchasing decision. The quality factors that were perceived 

as important at the earlier stages of the purchase process became irrelevant by the time the 

final decision is taken. 

 

Also, end customers considered different heating brands at the diverse stages of the purchase 

process, as presented in Figure 4.3. The percentages refer to the relative frequencies of quoted 

brands and the numbers refer to the ranking of the brands at the diverse stages.  

Figure 3.2. Brand perception along the purchase process 

 

 Source: Munkácsi, 2019 
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The key findings lead to Thesis 3.3.  

Thesis 3.311: Quality attributes and brands 

End customers perceive product quality attributes as validation criteria along the decision-making 

process. They perceive many product attributes (e.g. reliability, durability, price-performance 

ratio, length and type of guarantee, country of origin, etc.) as important expectations at the 

beginning of the purchase process. Yet, at the final decision, price-performance ratio and reliability 

rise to the top as the deciding product attributes. End customers perceive that many brands 

correspond to product quality attributes along the decision-making process; the degree of 

differentiation between brands is low. However, end customers are willing to recommend brand 

and technology to other people. Furthermore, they are willing to purchase additional products from 

the same brand, especially if a benefit is perceived. 

 

THESIS GROUP 4: CHARACTERISTICS OF THE POTENTIAL END CUSTOMERS 

Earlier iterations of models identified diverse purchase motivations at the stage of the problem 

recognition in the adoption process. As these earlier models investigated the adoption of different 

heating technologies, there is no common understanding on the purchase motivation of heating 

products. Based on existing scientific literature, I assumed that end customers mainly find 

themselves in a situation where the heating product breaks down and immediate action is required. 

Governmental programs or manufacturers’ marketing campaigns in this sense do not inspire a need 

or purchase motivation. 

 

Results of in-depth interviews showed that end customers are driven by cost and functionality at 

diverse stages of the purchase process. In the second step a quantitative assessment was made. 

Results of this quantitative questionnaire showed that end customers are mainly driven by financial 

and functional factors, which prevail not only in their personal lifestyle but also at the diverse 

stages of the purchase process, as presented in Table 4.3.  

 

 

                                                 
11 Related publication: Munkácsi, 2019 
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Table 3.2: Cost and functionality driven customers 

 

 

The above results lead to the following thesis of the doctoral research. 

 

Thesis 4.112: Underlying motives of end customer attitude in the decision-making process 

The role of financial aspects in decision-making:  

 The underlying motivations behind environmental consciousness and heating regulation is 

cost sensitivity; 

 Recalled information from childhood memories and common knowledge is related to 

financial factors; 

 Financial factors trigger the need for purchase and are important validation criteria; 

                                                 
12 Related publications: Munkácsi and Simon, 2018 

 Underlying motivation 

Financial factors 

Underlying motivation 

Functional factors 

End customer 

characteristics 

- Every 2nd respondent under financial debt and 

still save money for an emergency situation 

around the house 

- Environmental consciousness: including 

conscious energy and gas consumption and 

alternative transportation 

- No willingness to pay (extra) for products that 

are produced in a sustainable way 

- Increasing energy prices: alternative heating 

solution, heating system regulation 

- Functional role of heating in everyday 

life: the need for warmth and warm 

water, no symbolical motivation 

behind consumption  

- End customers associate heating 

product characteristics with a 

competent person: reliable, hard-

working, intelligent and successful  

 

Stages of the purchase process 

Awareness -  Recalled childhood memories and information 

from the common knowledge with fuel type in 

context with financial product attributes 

- Recalled childhood memories and 

information from the common 

knowledge with fuel type in context 

with functional product attributes 

Initial purchase 

situation  

-  Purchase motivation: e.g. rising energy costs, 

the heating product is too old to operate 

efficiently 

- Initial expectations toward the new 

heating product: reliability, durability, 

technical parameters, ease of use, etc. 

Information 

search process 

- Active information search and validation, crosschecking the quality product 

attributes with different sources: combination of financial and functional factors 

Final decision -  Product choice based on the price-performance 

ratio, the choice on the place of purchase based 

on the cheapest offer 

-  Based on reliability 

Post-purchase 

evaluation  

-  Decision-making is perceived as a complex, 

investment-like process: the products are 

expensive and bought with expectation of 15-20 

years lifetime  

-  Perceived financial risk 

-  Perceived functional risk 

Source: own compilation 
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 Final product choice and place of purchase is made by price-performance ratio or who has 

the cheapest offer; 

 Perceived financial risk throughout the whole purchase process. 

 

The role of functional aspects in decision-making: 

 The heating product must fulfill physiological needs (warmth, warm water) by operating 

“unnoticed” and not ruining the interior design; 

 The heating product must exhibit characteristics similar to those of a competent person: 

reliable and intelligent by fulfilling functional needs; 

 Recalled information from childhood memories and common knowledge is related to 

functional factors (e.g. heating and fuel type related to comfort); 

 Perceived initial expectations towards a new heating product are based on functional 

factors (e.g. reliability, durability, ease of use etc.); 

 Final product choice is based on functional criterion (reliability); 

 Perceived functional risk along the purchase process. 

 

The question of involvement is strongly related to end customer’s characteristics and their 

underlying motivations throughout the decision-making process. According to the scientific 

literature, there is no common understanding among the limited set of existing research that treated 

the question of involvement. On the one hand, heating products are supposed to be high 

involvement products due to their high investment characteristics. On the other hand however, 

heating fulfil mainly functional needs for warmth. (Kaezing and Wüstenhagen., 2008)  

In this thesis, I worked under the assumption that situational involvement applies to heating 

products. This means that the degree of involvement could vary depending on the situation in 

which customers are interacting with products. 

 

In order to investigate the question of involvement as the special characteristic of end customers 

and their decision-making, this research topic was integrated in the two-step exploratory research. 

The results are presented in Table 4.4.  
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Table 3.3 Involvement 

 Quantitative results referring to 

low involvement 

Quantitative results referring to high 

involvement  

Use phase Need for warmth and warm water, the 

security of supply, heating must fulfil 

functional needs. 

Customers turn on the heating if they 

are home or if is necessary. 

- 

Awareness Customers cannot recall information 

on heating advertisements. Customers 

recall information on many brands 

with low frequencies. 

Recalled memories from childhood and from the 

common knowledge with heating products, on 

diverse heating technologies, brands and quality 

attributes. 

Initial purchase 

situation 

Customers recall information on 

many brands with low frequencies.  

Customers deliberately plan the purchase of the 

new heating product, motivated mainly by financial 

and functional factors. Many quality product 

attributes are perceived as important expectations 

towards the new product.  

Information search 

stage 

Customers recall information on 

many brands with low frequencies. 

Active and conscious information search behavior, 

external information search mainly on their own.  

Crosscheck of information with diverse sources of 

information, ca. 1-6 times. 

Final decision 23% of the respondents do not 

remember the final brand they 

purchased within the past 18 months. 

Customers recall information on 

many brands with low frequencies. 

High involvement due to financial factors by the 

final decision: final product attribute is price-

performance ratio, the decision on the place of 

purchase by the cheapest offer.  

Post-purchase 

evaluation  

- Perceived satisfaction: customers are willing to 

express their feelings (satisfaction) to the people 

around, they are willing to recommend the brand 

and technology to other users. 

Perceived financial and functional risk along the 

purchase process. 

Willing to recommend the product to anyone. 

 

In-depth interviews showed that end customers perceived their degree of involvement differently 

depending on the situation they were in. In a harmless operation, involvement was low but as 

participants perceived the need for a new heating product, the degree of involvement increased. 

The final decision evoked a somewhat higher degree of involvement as end customers had to make 

a final decision not only on the technology and on the brand but also on the place of the purchase. 

At this stage financial, functional and alternative risks were perceived. 

Participants in the quantitative online questionnaire quoted that they actively participated in the 

complete purchase process in addition to taking care of regular maintenance and service. This 

means that not only the purchase process itself but also the use phase evokes a high degree of 

involvement. The findings lead to Thesis 4.2 of the doctoral research. 

Source: own compilation 
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Thesis 4.213: Involvement 

Involvement of heating products is situational, either low or high, depending on the product 

lifecycle phase where end customers find themselves in. Customers perceive heating appliances 

as high involvement products along the purchase process as: 

 They are recalling childhood memories and information form common knowledge with 

heating products; 

 They deliberately plan the purchase and perceive financial and functional factors as 

expectation towards the new heating product;  

 They conduct an active and conscious information search as they crosscheck obtained 

information with different sources 1-6 times; 

 They face the final decision and choose the final brand and the place of the purchase. 

 

Respondents show low involvement: 

 In the use phase, as the product fulfils the requirements and it works properly; 

 Regarding brand awareness along the whole purchase process, as the degree of 

differentiation between brands is low. 

 

Earlier iterations of models argued that a positive experience with the use of a certain heating 

technology is a strong predictor for considering the same brand and or the technology by the next 

purchase. This means that past experience was identified only for the use of the heating product 

and existing models did not consider the influential role of past purchase experience in the different 

stages of the decision-making. 

In the exploratory two-step research, the results of the qualitative in-depth interviews showed that 

respondents can be clustered in two groups based on their prior purchase experience with heating 

products: first-time purchasers and experienced purchasers. In the second research step, 

quantitative assessments were made based on the differences identified between respondents, 

according to their prior purchase experience. The summary of the results is presented in Table 4.5. 

  

 

                                                 
13 Related publication: Munkácsi and Simon, 2018 
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Table 3.4. Identified differences between customers based on the prior purchase experience 

 

The results in Table 4.5 answer the fourth research question component and lead to Thesis 4.3 of 

the doctoral research. 

C4: Are there differences between customers based on their prior purchase experience? 

 

Thesis 4.3: Role of prior purchase experience 

End customers show differences in their purchase behavior based on their personal purchase 

experience with heating products. It begins from an early age as they recall childhood memories 

and later on prior purchase experiences of the new heating product. Positive personal experience 

                                                 
14 Results with tendency means that the difference between respondents was identified, but due to the low cell-frequency criterion, 

the statistical significance can not be proven. Further quantitative assessment is needed. 

Stages First-time purchasers Experienced purchasers 

In-depth interviews 

(4 couples) 

Online survey 

N=191 (46%) 

In-depth interviews 

(6 couples) 

Online survey 

N=226 (54%) 

Awareness Less resistant to the 

influence of the social 

environment in 

decision-making 

No differences identified More resistant to the 

social influence, 

decision-making 

rather on their own 

No differences 

identified 

Initial 

purchase 

situation  

Exchange of heating 

product due to: more 

earnings, break down, 

change in lifecycle 

Purchase motivation: parents 

moved in; expectation: 

orientation by website/flyers;  

advertisements as sources of 

expectations; not remembering 

which brand fulfilled the initial 

expectations 

Exchange of heating 

due to financial 

reasons (6 couples) 

No differences 

identified 

Start 

searching for 

information 

Internal search, 

turning to both 

influential contact 

person and to external 

sources of 

information 

Different information search 

behavior: turning to other 

people around; the role of this 

contact person: to exchange 

information 

Internal search, 

rather on their own 

by turning to 

external sources of 

information  

Starting the 

information search 

on their own, 

consulting in 

professional stores 

Validation All validated, more 

times 

Different validation behavior: 

crosschecked the obtained 

information in a significantly 

higher proportion; turning to 

close family (husband/wife) 

and to friends for validation 

(tendency)14 

No validation, fewer 

times 

No differences 

identified 

Final 

decision 

Final criteria: 

technical parameters, 

high performance; 

place of purchase: 

installer suggested, 

professional 

consultation 

No difference identified based 

on the final criterion led to the 

final decision. Last credible 

source of information: close 

family (husband/wife), 

neighbors (tendency)18 

Final criterion: 

reliability, durability, 

price-performance 

ratio; place of 

purchase: based on 

price conditions 

No differences 

identified 

Post- 

purchase 

evaluation  

Perceived financial, 

functional, alternative 

risk 

Psychological risk Perceived functional 

and financial risk 

Recommending 

technology in case 

of satisfaction 

(tendency) 
Source: own compilation 
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of the purchase and use motivate users to express their feelings to other customers and to re-

purchase the same product or others from the same brand.  

Users without prior purchase experience are motivated to buy a new heating product due to the 

lifecycle change that parents move in; they form their expectations based on the marketing 

materials of manufacturers and their advertisements at the initial stage of the purchase process. As 

they start searching for information, they are turning to other people to obtain information. 

Furthermore, they crosscheck the obtained information with many different sources and perceive 

psychological risk along the purchase process. 

On the other hand, experienced purchasers start their search for information on their own by 

turning to diverse external sources and seeking consultation in professional stores. 

 

Based on the key findings, Table 4.6 gives an overview the hypothesis and their evaluation, related 

to Thesis 4.3. 

Table 3.5: Summary of the hypothesis and their evaluation 

Stage Hypothesis Results 

Initial 

purchase 

situation 

H1: In the underlying purchase motivation of 

respondents towards heating products, significant 

difference can be identified between respondents, 

based on the prior purchase experience. 

H0 is rejected. 

First-time purchasers were significantly associated 

with the motivation “old parents moved in” for 

purchasing new heating system. 

Start searching 

for information 

H2: In the information search behavior, significant 

difference can be identified between respondents, 

based on their prior purchase experience. 

H0 is rejected. 

Respondents showed a different information search 

attitude as they started searching for information: 

first-time purchasers were turning to other people in a 

higher proportion while experienced purchasers were 

starting the search for information externally, on their 

own.  

Information 

validation 

H3: In the information validation behavior, 

significant difference can be identified between 

respondents, based on their prior purchase 

experience. 

 

H0 is rejected. 

Respondents showed diverse information validation 

behavior, where respondent crosschecked the obtained 

information with different sources: first-time 

purchasers validated the obtained information in a 

higher proportion than experienced purchasers. 

Final decision H4: At the stage of the final decision, significant 

differences can be identified between respondents 

in the most recent criterion that led to the final 

product decision, based on the prior purchase 

experience. 

H0 can`t be rejected. 

There was no significant difference identified between 

respondents by choosing the last criterion that led to 

the final decision. 

 

Post-purchase 

evaluation 

H5: In the perceived risk along the purchase 

process, significant differences can be identified 

between respondents, based on their prior 

purchase experience. 

 

H0 is rejected. 

First-time purchasers were significantly associated 

with perceiving psychological risk. 
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4 RECOMMENDATIONS AND FUTURE AVENUES FOR RESEARCH 

Investigating end customers and their decision-making process regarding the purchase of heating 

products from a marketing perspective represents a novel approach in the scientific literature. It 

allows us to better understand the residential heat market, its mechanism and the needs of end 

customers. The results address primary and secondary stakeholders – especially heating 

manufacturers - to (re)consider their sales and marketing strategies, by focusing on end customers 

and the influential power of their social environment. 

 

Based on the empirical results corresponding to the 4C model (Lauterborn, 1990) it is 

recommended that marketers include direct end customer communication as an essential element 

of their sales- and marketing strategies. It is advisable to revise the current marketing mix by de-

emphasizing cost-intensive, offline measures (e.g. TV, radio, ads in magazines, etc.) and shifting 

to innovative, measurable online communications channels (e.g. Google Adwords, content 

marketing, newsletter marketing, etc.). Installers are still important participants in the value chain 

since end customers consult them for their professional experience and knowledge. Therefore, I 

suggest marketers to support installers increasing their service quality at the stages of installation, 

commissioning, maintenance and repair. Furthermore, to train them on new technologies and the 

challenges of the digital business to better satisfy end customer needs.  

 

The stakeholder analysis of the heat market showed that other primary stakeholders, e.g. the 

installers and other professionals (e.g. architects) have an important and significant role in the 

purchase decisions of end customers. As an additional research step it is essential to understand 

installers, their intentions, drivers, fears and challenges throughout the purchase process. 

Furthermore, as they often cover service activities (not only installing but commissioning, 

maintaining and repairing the heating products), it sheds new light upon the decision-making 

process regarding the purchase of heating products. I suggest that – rather than as individual 

product items – heating products in general should be investigated as services as part of a service 

business model.   
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