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ABSTRACT

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.! Earlier studies 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.

This dissertation sheds new light on consumers’ decision-making cycle regarding the
purchase of heating products. Contrary to prior models, this research focuses on end
customers’ needs, values and underlying motivations in the decision-making process
regarding the purchase of heating products. The doctoral thesis approaches the matter from a
marketing perspective. Based on the review of fundamental decision-making models from the
marketing literature, the research investigates decision-making as a process, identifies its

special characteristics and influential factors before, during and after the purchase.

Based on an analysis of the macro-environment and empirical results of a stakeholder analysis
conducted with heat market experts, a mixed-method two-step exploratory research was
conducted with end customers on the Hungarian residential heat market. The goal is to
investigate the special characteristics of the end customers’ decision-making with regard to
heating products. In the first step, in-depth interviews were conducted with homeowners,

followed by quantitative assessments with online interviews.

Empirical results show that the purchase process is deliberately planned and decision-making
is a result of the learning process along the entire product lifecycle. It starts with a ‘zero-step’
called awareness where end customers obtain experience with heating products in an active
and passive way. Aside from this, consumers conduct an iterative information search
consisting of multiple stages: they crosscheck obtained information with different sources,
exchange information with influential contact persons and make recommendations for

technology and brand. Furthermore, results demonstrate an increasing role of social ties as

1 See definition of the heat market and further glossary in Appendix 1.



respondents consulted social sources with a higher frequency than they did installers by

getting closer to the final decision.

Respondents taken into account diverse financial and functional factors and quality attributes
as validation criteria along the decision-making process: out of many attributes perceived as
important, expectations regarding the initial purchase situation, price-performance ratio and

reliability stood out as final purchase criteria.

Furthermore, respondents demonstrated a differing degree of involvement throughout the
decision-making process. Respondents reported high involvement in deliberate planning,
conscious information search and by the final decision. Meanwhile in the use phase and by
the brand choice involvement was demonstrated low. Respondents perceive financial,
function and psychological risk along the decision-making process. Crucially, end customers
exhibit differences in their decision-making based on their prior purchase experience.
Respondents without prior purchase experience are motivated to buy a new heating product
due to family lifecycle changes; they rather form their expectations based on communication
material of manufacturers. Also, they turn to other people for their search for information. In
doing so they perceive psychological risk by the decision-making. Respondents with prior
purchase experience instead start the information search on their own by turning to diverse

external sources and seeking consultation in professional stores.

This doctoral thesis contributes to academic and industrial practice with a deeper insight in
end customers’ decision-making process with respect to the purchase of heating products. The
research supports stakeholders in the heat market with strategic decisions on customer
segmentation challenges, sales channel definition, and the optimization of marketing

communication, thus contributing to greater efficiency and cost optimization.



1 INTRODUCTION

The doctoral thesis investigates end customers’? decision-making process concerning the
purchase of residential heating products from a marketing perspective, thereby identifying the
special characteristics and influential factors that underpin the purchase process.

This chapter gives a short overview of the research topic and the motivation behind
conducting the doctoral research. This is followed by a discussion of the research concept and
the structure of the doctoral thesis.

1.1 Research motivation

The building sector’s significant share in global final energy consumption accounts for 40%
of global carbon emission (IEA, 2019f). Rising energy prices, the low share of renewables in
final energy consumption and the long lifetime of buildings warrants immediate action to curb
global carbon emissions. As the residential building sector’s share of global emissions is
expected to increase in the coming years (IEA, 2019f) its consequences on the environment
should be taken into account. According to the International Energy Agency (IEA, 2018)3 the
building sector offers great room for energy saving, with the space heating sector being able
to contribute approximately 25% worth of increased energy efficiency by 2040 of the global
final energy. 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 this purchase.

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. Whereas, most studies focused on specific variables of the diffusion
process, others developed choice models applying consumer behavior models based on

existing or hypothetic data (Karytsas and Theodoropoulus, 2014). Most of these studies have

2 End customers of heating products are individuals, who purchase the heating products (they are the paying customers) and
end users, who consume the products at the same time.
3 Based on the calculations of the ‘Efficient World Scenario’.



in common the analysis of the influential role of factors in the adoption process, yet they fall

short of adequately assessing the decision-making and its’ special characteristics as a process.

Heat products are a technically complex part of heating systems in residential households that
satisfy the fundamental needs of end customers towards warm water, warmth and electricity.
Furthermore, the products purchased and used in the residential sector, show similarities to
both product characteristics and purchase method in the industrial market. In consequence of
the broad research area that the special product and heat market characteristics may offer, the
focus of the doctoral thesis is defined as follows:

e Although the industrial building sector and the industrial heat market offers various
aspects for research, the doctoral thesis focuses on the residential heat market and
investigates end customer decisions;

e In contrast to earlier consumer behavior models that analyzed influential factors in
obtaining innovative heating products, the doctoral thesis focuses on the decision-
making process regarding the purchase of heating products from a marketing
perspective;

e The doctoral thesis considers the end customers’ decision-making of products and not

as services.

In summary, the aim of the doctoral thesis 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, regardless of the specific heating technology sought.

From a marketing perspective, the following questions came forth, regarding the end
customers’ and their decision-making process on the heat market:
e What is the environment of the heat market like? How do economic, political, legal
and social aspects influence the mechanism of the heat market?
e What is the marketing concept of heating products? What are the special product
characteristics that might influence the purchase decisions of end customers?
e How does the heat market operate? Who are the most relevant stakeholders? What is
the mechanism of influence between these stakeholders?



e What is the role of end customers in the decision-making process? By whom and
through which communication channels are they influenced the most? Do the growing
role of the Internet and the influential role of the social environment have an impact on
the purchase decisions regarding heating products?

e What does it all mean for the manufacturers of heating products? How should they
focus on their target groups? Are installers essential participants of the heating system
planning, do they still have a major role in other stages of the end customers’ purchase
decisions? How do manufacturers have to set up and/or optimize their sales and
marketing strategies?

After a review of fundamental decision-making models in existing scientific marketing
literature, followed by an investigation of prior adoption models of heating products, the
doctoral thesis makes a proposal for a theoretical framework regarding the end customers’
decision-making process of heating products. In the marketing perspective, the framework
puts the end customer in the focus instead of the heating technology itself and investigates the
needs, values, underlying motives and influential factors that underpin the consumers’
decision-making process. Based on this theoretical framework a two-step empirical research
was designed. As a conclusion, the doctoral thesis offers a funnel model as an adaptation and
extension of earlier developed decision-making models, applied specifically for heating

products.
1.2 The approach and the structure of the doctoral thesis

In order to understand the decision-making process regarding the purchase of heating

products, | set up a research concept, as presented in Figure 1.1.

The doctoral thesis is based on extensive secondary research. Chapter 2 presents the results of
the macro-environmental analysis, based on secondary data. Results are structured and
presented based on the STEEPLE-model. The goal is to better understand the energy

environment, the building sector and its influential factors.

In the second step, a stakeholder analysis (based on primary data) was carried out. The goal is
to investigate how the heat market operates; to identify its stakeholders and their influential

roles and to understand the context in which a decision to buy heating products is made. In



total 15 in-depth expert interviews were conducted with heat market experts from the areas of
sales, marketing, product management and after-sales. Chapter 3 presents the research method

and the primary results, as well as the first thesis of the dissertation.

Figure 1.1: Approach of the scientific research topic

The two-step empirical research
Macro-environmental Stakeholder analysis Theoretical framework

Empirical results

Analysis of the heat market sitions : e
¥ il Step 1: in-depth Step 2: quantitative
interviews online questionnaire

“ To understand the context| [ To investigate the heat "\ [+ To review fundamental " [+ To get a deeper insight 7\ (+ Based on the key "\ [+ Based on the key M
and the influential factors market operation and the marketing models and into the end customers’ findings of the in-depth findings of the two-step
of the heat market; role of influence between prior research on end values and needs interviews, to make research, results are

+ Marketing concept of stakeholders. customers” adoption « To better understand their || quantitative assessments structured in thesis
heating products. process with innovative decision-making process groups and thesis points

heating products

« To set up the theoretical
framework

« To define th iti

9 Y. AN o define the proposi 1on's/, \- JAN JAR )

[~ Secondary research N Primary research /-i-Secuudaly research A Primary research h /-'P('Lmary research
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After understanding the macro-environment and the way the heat market operates, Chapter 4
reviews fundamental marketing decision-making models and prior research regarding the
adoption of innovative heating technologies. In addition, Chapter 4 present the theoretical

framework of the doctoral thesis and the propositions for the empirical research.

Chapter 5 present the thesis’ two-step empirical research, based on a mixed-method design. In
the first step, qualitative in-depth interviews are conducted with the aim of acquiring a deeper
insight into the decision-making process regarding the purchase of heating products. Based on
the key findings, the propositions are evaluated, the hypothesis defined, and the research
question broken down into components. The results in themselves helped design the online
questionnaire. In the second research step, an online questionnaire was carried out with

homeowners in Hungary in order to perform quantitative assessments.

Finally, based on the summary of the empirical results of the two-step exploratory research,
Chapter 5 presents the additional thesis points of the dissertation structured along three main



thesis groups. This chapter also reviews the empirical results in the light of recent scientific

literature.

Chapter 6 draws conclusions of the empirical results, offers recommendations to the
stakeholders of the heat market structured by the 4C model and identified future research
outlooks.

| believe that the doctoral thesis is a helpful and practical piece of literature for all primary
and secondary stakeholders in the heat market and for all readers of the academy and industry
given that the dissertation:

e Beyond the technology adoption models, sheds new light on end customers’ decision-
making regarding the purchase of heating products, from a marketing perspective;

e Offers a deeper insight into the decision-making process, investigates the values,
needs and underlying motivations of end customers’, irrespective of the specific
heating technology sought;

e Supports stakeholders in the heat market with strategic decisions by offering insights
into the better targeting of customers, how to increase efficiency, and to better allocate

and optimize the communication budget.



2 THE MACRO-ENVIRONMENTAL ANALYSIS OF THE HEAT MARKET

Global warming, climatic change, the availability and price of energy, and furthermore the
consequences of greenhouse emission are concerns that affect our global future and shaping
the heat market. The hope for radical change drives macro-environmental factors for a

sustainable environment and energy consumption.

In order to understand the changes in the macro-environment of the heat market, a contextual
analysis was carried out with the STEEPLE model. The interpretation of the model to the
energy sector helps to understand the development and the diffusion of energy technologies,
thereby the environment of the heat market. (Khalifa et al., 2018) The summary of results is

as presented in Table 2.1.

Table 2.1: The macro-environmental analysis of the heat market

STEEPLE Applicability to heating products
factors

Environmental < Increasing global CO2emission (1,7% in 2018, reaching a historical high since 2013); (IEA, 2019a)
Building sector uses 36% of the global final energy, accounts for 40% of global CO2 emission; (IEA,
2019f)

Rising energy prices, low share of renewables in energy consumption; (IEA, 2018)

Environmental consequences fostering the development and diffusion of energy-efficient technologies;
and corresponding political and legal measures.

Decarbonization: moving towards low-carbon electricity by increasing the share of renewable energy in
order to decrease emission level; (IEA, 2019d)

40% potential for energy savings within the building technology, thereof 25% saving for heating
according to future scenarios. (IEA, 2018)

Size of the population on both short and long term is crucial for future CO2 emission; (Raupach et al.,
2007), corresponding investigation of fertility rate, social costs, social wellbeing, etc.

Diverse binding commitments to reduce to reduce CO2 emission on global and regional (EU) level;

In 2017, 34% of the building energy consumption was covered by mandatory energy efficiency policies,
thereof 32% of the residential building sector. (IEA, 2018)

Measures to reduce CO2 emission and the share of renewables on global, regional (EU) and local
(country) level. Countries are developing different governmental subsidy programs;

Barriers to adapt energy efficiency measures: lack of information, financial support and resources, risk
aversion, bad experiences.

Shift in consumption behavior due to changes in consumption trends;

Increasing role of the social influence (e.g. social ties, WOM, eWOM, etc.) in purchase behavior;
Consciousness in consumption leads to emergence of new customer groups (e.g. LOHAS).

Historical background: to fulfil the need of humankind for warmth, hot water, today: energy systems of
buildings, responsible for indoor climate, innovative heating technologies to fulfill energy goals;

Special characteristics of heating products: industrial versus consumer market attributes, emotional
versus rational decision-making, lifecycle decisions, investment, perceived risk, involvement;
Challenges of the product classification of heating products as durable consumer goods;

Marketing concept of heating products as durable consumer goods.

Economic

Ethical

Legal

Political

Societal

Technical

Source: own compilation



2.1 Environmental factors

One of the most striking impact on the environment is the global CO2 emission, which
dramatically increased in the past century with a growth of 1,7% in 2018, reaching a historic
high since 2013. (IEA, 2019a) * Electricity and heat generation and transportation accounted
for two thirds of the total emission, relying heavily on coal, the most carbon-intensive fossil
fuel. (IEA, 2019b) The dependence on oil, coal, gas, in addition to the low share of fossil and
renewable energy in the electricity and heat production segment creates a great challenge for
product development and diffusion of innovation in the heat market. What is more, the energy
use in the building sector continues to climb (rose by 21% between 2000 and 2017), (IEA,
2018), currently accounting for 36% of the global final energy and 40% of the global CO;
emission. (IEA, 2019f)

It is forcing and fostering heating technology innovations to focus on low energy consumption
and emissions. The increased awareness of insecure energy supply in combination with the
enlarging energy demand of households, inspire buildings designers to develop even more
energy efficiency. Such solutions as low-energy buildings, solar houses and passive houses
with increased energy use constraints. The main target for the building sector is to reduce
operation energy consumption and to increase energy conservation on the building level.
Thereby applying passive (increased insulation, better performing windows, reduction of
infiltration losses and heat recovery from ventilation and/or wastewater, natural heating and
cooling) and active (HVAC systems: heat pumps with air or ground/water heat sources solar
thermal collectors, solar photovoltaic panels and biomass burners) technologies. (Amirifard et
al., 2019, Sartori and Hestnes, 2007;)

2.2 Economic factors

Most of the gas and coal produced today is used for power generation as a source of heat.
(IEA, 2019c) Since 2010, switching from coal to gas contributed to a saving of 500 million
tons of CO.. This means an emission reduction by 50% when producing electricity and by
33% when providing heat. (IEA, 2019c) Moving forward to a more sustainable energy

consumption, low-carbon electricity is essential to reduce the use of fossil fuels.

4 International Energy Agency, later IEA.



Decarbonization of the energy system plays a crucial role in minimizing the emission level,
where the share of renewable energy has a fundamental role. (IEA, 2019d)

According to IEA (2018), based on the Efficient World Scenario, by 2040 buildings could be
nearly 40% more efficient than today, where space heating can offer over 25% of the energy
savings. Furthermore, water heating could improve 43% and space cooling has the greatest
room for improvement, as it is the fastest growing source of building energy demand. (IEA,
2018) This scenario calculates with an annual growth of 220 billion USD in investments in
efficient buildings and appliances. This requires further finance and business model
innovations to attract third-party financing and to enable the competition between market
players. (IEA, 2018)

2.3 Ethical factors

With the shift from carbon-intensive energy towards decarbonization the following need to be
taken into account regarding renewable and alternative energy; the impact on communities,
population and ethical resource. (Ralph and Hancock, 2018) Both the short and long term size
of population are the key factor of climatic policy as a larger population causes more
emissions and a greater challenge to reach energy and climatic goals. (Scovronick et al., 2017)
Due to the fact that the population growth is the major driver for carbon emissions, the
corresponding population policies and its ethical factors became a researched area. (Raupach
et al., 2007) Casey and Galor (2017) investigated the effect of lower fertility on carbon
emission and found that lower fertility increase income per capita and lower carbon emission,
contrary to other environmental policies, e.g. carbon taxes. Spears (2017) investigated in the
area of welfare, ethics and policy, and researched policy choices of the population in relation
to population size and well-being. The research found that population size is not neutral to
social welfare; larger population of people living good lives is preferable at small costs to
average well-being. Future population growth in relation to climatic change raise the ethical
question if the ultimate goal would be increasing the population who are happy or increasing
the average level of happiness in the population. Scovronick et al. (2017) calculated emission
reduction pathways for both society goals. Adler et al. (2017) investigated the social costs of
carbon, which is expressing the social impact of the emission in monetary terms by using the

social welfare function to assess social welfare.
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2.4 Legal factors

As for the legal environment, there are several binding commitments set on global, regional
(e.g. EU) and local (country) level to reduce domestic emissions of COg, to decrease energy
consumption and to increase the share of renewables in the energy portfolio of the building
sector. Such measures as the Energy Performance of Buildings Directive (EPBD, 2010), the
Energy Efficiency Directive (EED, 2012), the Kyoto Protocol (UNFCCC, 2015) and the Paris
Agreement (UNFCCC, 2019) all shape the energy demand with its political and legal
restrictions. In total, 34% of the building energy consumption was covered by mandatory
energy efficiency policies in 2017, thereof 32% in the residential building sector. (IEA, 2018)
Furthermore, building codes and appliance standards are key policy measures that help

preventing additional energy use. (IEA, 2018)
2.5 Political factors

One of the greatest challenges is to break down the energy goals on a country level, to define
local measures by the implementation of the energy efficiency measures. For this reason,
several public and private organizations promoted their programs in households, fostering
such technologies as photovoltaic panels, micro-wind turbines, heat pump or biomass boilers.
(Rizzo et al., 2018) The comprehensive see Table in Appendix 2 provides an overview of
what some country action plans are to reach the goal of energy consumption and CO:
emission reduction. The comprehensive countries are developing communication programs to
inform end users about the possible measures and their comparative advantages.
Unfortunately, several countries have to face barriers in the diffusion of these energy
efficiency measures. Some former research pointed out as barrier that end customers are
satisfied with their existing status of building (Butt et al., 2016; Kaezing and Wustenhagen,
2008; Mahapatra et al. 2009; Wallace et al., 2010; Stolyarova et al., 2015;) or don’t perceive
the advantage of the energy efficiency measures (Rizzo et al., 2018). Furthermore, Claudy et
al. (2011) and Kaezing and Wistenhagen (2008) found that the lack of knowledge on clean
energy, the high initial investment costs in comparison to conventional products or diverse
socio-economic factors (Bravo et al., 2019) are hindering the diffusion of energy efficiency
measures.

In case of the Hungarian energy market, one of the most relevant hindering factor is the

“long-standing lack of the comprehensive strategic plans and marketing tools of building
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energetics enterprises, furthermore concrete objectives and state's guidelines for the
residential market of building energetics” (Bir6-Szigeti, 2014 167).
The overall conclusion is that there is no common understanding on the barriers of the

diffusion of energy efficiency measures, as measures on country level differ as well.
2.6 Societal factors

The increasing awareness towards environment consciousness and energy saving measures
are not possible to reach without the re-thinking of the existing consumption patterns on
individual and household level. In the industrial society, several megatrends and “trends again
trends” form the modern consumption. (T6rdcsik, 2011) According to Rauch and Horx (2010)
and the z-Punkt Institute (Rauch and Horx, 2010; z-Punkt GmbH), such megatrends shape the
consumption patterns of the current decade:

e Connectivity (the emergence of new communities and virtual business processes)

e Health consciousness (the appearance of new health styles and health-techs)

e Pressure of time (willing to pay an extra charge for a better and faster execution)

e Knowledge-based consumption (knowledge and experience defining lifestyle)

According the Mintel Market Intelligence Agency, the following six key factors sharpen the
global consumer behavior: (Mintel, 2019)
e Total wellbeing: consumers are treating their health and body as an ecosystem and
seeking solutions that complement their personal health and evolving needs
e Challenge accepted: new challenges drive customers to reach new heights and
uncover new passion, offering inspiration to their peers via social media
e Rethink plastic: consumers are reviewing their own behavior to prevent plastic
pollution; the throwaway culture is rapidly changing
e On display: consumers and brands have a digital persona besides their physical self,
creating a tension where everyone is fighting for attention
e Social isolation: constant digital connectivity increase the feeling of loneliness and
social isolation, thereby creating a demand for products and services that help
customers to disconnect.
¢ Redefining adulthood: traditional modes of living are no longer the norm; the value of

experience is superseding the value of ownership.
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The still emerging role of the Internet breaks down many barriers in the modern consumption
of the 21% century, such as time, location or the lack of sources of information or experiences
with certain products. As a result, users acquire, share and exchange information with other
users about products, services and brands around the world by using diverse online platforms
such as blogs, social networks, wikis, etc. (Munkécsi and Simon, 2018)

Due to this reason, social searclplays a fundamental role in the purchase decisions, which is
defined by Morris et al. (2010) as the “process of finding information online with the
assistance of social resources”. Brusilovsky et al. (2018) defines social search as “a group of
approaches that use past user behavior to assist current users in finding information that
satisfies a specific information need”. Hawkins et al. (2006) sees the purchase of products,
where the products is neither visible nor important to group functioning such as insurances,
medical services or air conditioners, are more susceptible to influence. Furthermore, these

products are important for the consumers and they have only limited information about them.

Numerous research has shown that interpersonal communication and information exchange
through word-of-mouth (WOM) influences customer behavior in decision-making. With the
emergence of the Internet, the classical face-to-face WOM activities are simultaneously
transferred to online platforms. Electronic Word-of-mouth (eWOM) communication, such as
consumer reviews, “involve experiences, evaluations and (positive or negative) opinions from
previous consumers in order to share information or recommend the product.” (Park and Lee,
2008a 386) Since consumers are actively looking for information and product
recommendations at the same time before purchasing a product, the role of eWOM
completely meets customers’ information needs by learning about the product and reduces
uncertainty. (Park and Lee, 2008a 386). As a result, the influential role of WOM and eWOM
was researched from various aspects with a focus of shaping customer behavior, such as:
e Customer behavior, purchase behavior (Erkan and Evans, 2016; Park and Lee, 2008a;
Reimer and Benkenstein, 2016; Wang et al. 2018);
e Information search behavior and information processing (Gupta and Harris, 2010;
Jalilvand et al., 2011; Park and Lee, 2009; Vuylsteke et al., 2010; Zinko et al., 2019);
e Product judgement (Gupta and Harris, al 2010; Harris Interactive, 2010; Jalilvand et
al., 2011; Reimer and Benkenstein, 2016);
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e Purchase intention and sales volume (Bataineh, 2015; Duan et al., 2008; Gupta and
Harris, 2010; Park and Kim, 2008b; Pookulangara and Koesler 2011; Wang and
Chang, 2013);

e Value perception, loyalty, brand engagement (Gruen et al., 2006; Juric et al., 2015;
Previte et al., 2019);

e The power of social ties and product related risk (Berezina et al., 2015; Wang and
Chang, 2013);

e Post purchase product perception (Bone, 1995; Liu et al., 2019; Nyrud et al., 2008).

The success of such sources of information as WOM or eWOM lies in their “non-commercial
character” and they are considered as “highly credible and trustworthy” sources of
information, as they are “posted on independent opinion platforms” with the “popular forms
of customer generated content.” (Godes and Mayzlin, 2004; Mayzlin, 2006; Schindler and
Bickart, 2005; Schlosser, 2011; Sen and Lerman, 2007 in Bambauer-Sachse and Mangold,
2013; Smith et al., 2005)

Early studies already found the “importance of social tiesin the customers’ decision-making
process” (Arndt, 1967 in Wang and Chang, 2013 337). Strong ties, e.g. with family members
and friends, have more of an influence on customer’s decision making than weak ties. Weak
ties are such acquaintances that end customers don’t know well (Arndt, 1967). The influence
of strong ties is more relevant in the case of investment intensive products, where decision-
making is perceived to be difficult (Duhan et al., 1997). The increasing role of social ties and
communities might de-emphasize the role of professionals, retailers and the classical
communicational channels. Ratchford et al. (2001) found that a consumer, who is skilled in
finding the right information on car attributes on the Internet, he may find it a more cost-
effective source than visiting a retailer store.

As a result, consumers are not spending time consulting with professionals in stores but taking
time to search on the Internet learning about the products. The digital technologies and the
spread of the Internet offer opportunities to customers to access eWOM information from
their peers. (Wang et al., 2018) Furthermore, the new paradigm of communication enables
individuals to acquire information through strong and weak relations. (Choi et al., 2017) As
an implication for the end customer decision-making, “individuals are relying more on the

members of their own network such as friends and peers, to influence and guide their
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purchase intentions instead of relying only on authority, experts, professionals, classic media
and mass advertising.” (Wang and Chang, 2013 337)

Consciousness prevails in many different aspects of the modern consumption besides
information search and decision-making: brand-, price-, quality-, health-, environmental
consciousness, sustainable- and socially responsible consumption, etc. (Dudéas, 2011). This
led to the emergence of new customer groups, such as the Lifestyle of Health and
Sustainability (LOHAS). Tordcsik (2007) emphasizes that in this conscious consumption, the
importance of individual preferences over the mass consumption, quality of life and the “less
is more” principle is dominating. These customers are seen as environmentally aware, socially
attuned people with personal and community responsibility (Hofer, 2009). These customers
are informing themselves briefly before they make a purchase decision and they are ready to
influence the opinion of their family and friends. (Lehota et al., 2013) According to Cortese
(2003), this customer group worries about the environment, wants products to be produced in
a sustainable way, spends more money to advance what they see as their personal
development and potential and are willing to pay a premium for products and services that
they consider sustainable.

LOHAS was identified in market segments, such as sustainable economy, healthy lifestyle,

personal development, alternative healthcare, ecological lifestyle. (Picha and Navratil, 2019)

The LOHAS Group (2010) sees six different sectors in customers’ lifestyle, as presented in
Figure 2.1, which defines the green building category, related to energy-efficient heating

solutions.
Figure 2.1: The LOHAS market sectors

P I health Natural Alternative Eco touri Green Alternative
ersonal heal lifestyle transportation co tourism buldings enerey

* Natural * Indoor and » Hybrid * Eco-tourism « Importance of * Renewable
organic outdoor vehicles travel home energy credits
products furnishings * Biodiesel fuel  Eco-adventure certification * Green pricing

* Nutritional * Organic » Car sharing travel * Energy star
products cleaning programs appliances

* Integrative supplies * Sustainable
health care » Compact flooring

« Dietary fluorescent - Renewable
supplements lights energy systems

+» Mind body = Social change « Wood
spirit products philanthropy alternatives

* Apparel

Source: own compilation, based on LOHAS Group, 2010
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2.7 Technology factors

Warmth is a basic need of humankind, the earliest methods of heating started with an open
fire, usually centered in a room with a hole in the roof to pipe the smoke away. (Hansen,
1999) Nowadays heating became more a fundamental element of building services strategy
for providing thermal comfort. (Day et al., 2003) Heat generators (or boilers) are working in
heating systems both for residential and industrial purposes. They are producing heat not only

for local living units (e.g. a flat), but for a whole building system.

Innovative heating technologies enable households to take a more active part in their own heat
and electricity generation through wind-power or water-power systems. Local geographical
conditions, access to renewable energies and fostering energy efficiency all contribute to this
decision. On the other hand, manufacturers are able to satisfy end customers’ needs when it
comes to even more compact and system-integrated products that are easy-to-use, energy-
efficient and corresponding to modern consumption patterns. The classification of the
different heating technologies is as presented in the table in Appendix 3, which shows the
broad variety of existing heating solutions. In addition, figure in Appendix 3 shows the annual
primer energy of different heating products to give an insight into the lower environmental

impact, the different technologies may cause. (Komlos, 2015)

There is current research investigating how innovative heating technologies could further
support fulfilling the energy targets, by reducing CO. emissions and energy consumption.
Despite the fact that condensing gas technology (with efficiency higher than 90%) replaced
the conventional gas, oil, and coal technology in the recent years, a drastic shift to clean-
energy technology (e.g. heat pumps and solar thermal technology) is essential to reach energy
goals. (IEA, 2019e) In 2018, nearly 20 million households purchased heat pumps, providing
3% of heating in buildings on a global level. The advantage of the technology lies in its’
reversibility that may be used for cooling. On the other hand, to increase its’ penetration, the
purchase price should come down and its energy performance needs to increase compared to

currently available other heating technologies. (IEA, 2019e).

Amongst others, the European Union examines future heating technology scenarios in the
frame of the Heat Roadmap Europe 2050 (Connolly et al., 2012). Individual boilers of the
residential and service sector are suggested to be replaced by district heating in the long term—
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by converting condensing power plants to combined heat and power plants — in order to
improve energy efficiency. In the second step, additional resources should be utilized for heat
in the district heating network that would otherwise be wasted such as surplus industrial heat
waste incineration, large-scale solar thermal and geothermal energy. (Connolly et al., 2012;
Connolly et al., 2013)

Besides modern heating technologies, digitalization is also occurring in building technology.
It offers solutions for increasing efficiency in the building energy management system and
supporting energy decisions through remote monitoring and control. Applications support
end-users to realize the potential for efficiency obtains, to shift energy usage from peak
periods based on time-based rates. (IEA, 2018)

2.7.1 Special product characteristics of heating appliances

Heating products are such high-tech products that beyond fulfilling physiological needs
(warmth and warm water) are able to serve sustainable consumption and environment
consciousness objectives. Innovative heating technologies might be attractive products to
customers, who are familiar with energy-efficient systems. For example, though pellet boilers
are nowadays automatic, they are easy to handle and require less storage space, but are still a
risk for handling and operating. (Mahapatra, 2007) The disadvantage of these products -
opposed to other durable goods such as mobile phones, kitchen appliances or even cars - is
that are not possible to try before purchase or not possible to return in case of inconvenient
use. The installation happens in a technical system tailored to the specific type of fuel or
energy. When a wood-based heating system is installed, it is difficult to change for a gas
system, particularly if the gas has no coverage in the area. (Mahapatra, et al. 2007) In addition,
the purchase of innovative heating products in the residential sector is rare due to the high
expenses over a long time (10-30 years). Customers perceive the purchase process not only as
a one-time expense, but beyond the price of fuel, the additional costs of installation and

maintenance also play an important role.

Heating products are characterized by the industrial market attributes in addition to fulfilling
fundamental household needs. Based on the industrial attributes defined by Solomon (2013),
the following characteristics apply for heating products as well:

e Many participants of the purchase process: buying customers (the household),

planners, installers, architects, influencing family members or colleagues, etc.;
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e Knowledge or prior experience with the product is needed to make decisions on
precise technical specifications;

e Animpulse purchase is rare as the decision is based on past experience;

e External stimuli as legal regulations, subsidy programs, etc. can trigger purchase;

e Decisions are often risky, as the investment costs are high, the technical know-how is
complex, and the product can’t be tested before purchase or be returned in case of
dissatisfaction;

e The role of personal selling and face-to-face contact and communication is more
defining than the classical advertising or other forms of promotion.

Even though such a complex product requires careful, rational decision-making, end
customers deal with the dilemma of emotional factors: they express both material and
symbolic needs when it comes to energy-efficient refurbishment measures. (Aune, 2007)
Households have to prioritize between diverse renovation measures, based on emotional or
rational decisions (e.g. emotion decision for an exclusive bathroom tile over a rational
decision for a more energy-efficient boiler). This means that manufacturers of heating
products are not only competing with the competitor heating brands, but with the
manufacturers of other refurbishing and decorating house measures (e.g. kitchen furniture,
bathroom tiles, etc.). Heating products are often placed in the basement or the heating room
(in some cultures in the kitchen or on the balcony) and they have to fulfill functional
expectations in the first place, meaning physical needs, rather than image or aesthetics factors.
(Kaezing and Wustenhagen, 2008; Wilhite and Ling, 1990)

Former research studied the link between family lifecycle, energy consumption and decisions.
(Brounen et al., 2012; Lévy and Belaid., 2018; Wilhite and Ling, 1990) Wilhite et al. (1990)
found an association between energy efficiency investments (e.g. heating system) and changes
in the family lifecycle, meaning refurbishment measures can be linked to such occasions as
the first household savings, the birth of the first and second child (as e.g. an additional
bedroom or bathroom needed) or children move out. Brounen et al. (2012) found that families
consume more gas globally than childless households do, but the consumption is in reverse
per person.

Kaezing and Wustenhagen (2008) found that end customers consider the purchase of heating

systems as investments. In addition, Faiers et al. (2007) found that end customers are willing
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to install measures only if the return on investment is quick. Wistenhagen and Kaezing
(2010) suggested breaking down the total cost into initial costs and operating costs. The
reason behind this is that users compare the investment costs (purchase price) with the
operating costs (e.g fuel price, costs of installation and maintenance, etc.) as they decide for a
certain technology (e.g. condensing boilers versus conventional boilers). Sachs et al. (2019)
found for main stages by understanding investment decisions of decarbonization measures
that consumers walkthrough: (i) reduce energy demand via behavioral change (e.g turning off
lights), (ii) increase energy efficiency in buildings (e.g. daylighting), (iii) improved
technologies (e.g heat pumps), (iv) adoption of low carbon supply technologies (e.g solar PV).
Investment decisions are made for one or the other measures based on technical or comfort

criteria or economic incentive measures.

The perception of heating products, the motivation for its purchase and its impact on customer
decision-making raise the question of involvement. (Hofmeister-Téth, 2014) Involvement is a
widely researched area, with various definitions and approaches. According to Mittal (1989),
involvement indicates the degree of an individuals arousal for an object. This object can be a
product — leading to the concept of product involvement — or it can be the purchase decision,
leading to the concept of brand-decision involvement. (Mittal and Lee, 1989) Houston and
Rothschild (1978) introduced the construct of enduring and situational involvement, including
the time factor. Long-term (enduring) involvement refers to the individuals’ degree of interest
in the everyday, meanwhile situational involvement indicates the short-term importance of the
stimulus. According to Richins and Bloch (1986), enduring involvement remains constant
over time, while situation involvement varies according to the situation stimulus. According
to Mittal and Lee (1989) it is possible that customers perceive a low degree of enduring
involvement towards a product and a high situational involvement in a specific purchase
situation. Furthermore, Kassarjian (1981) argues for the differences between individuals
(involved and non-involved customers) based on non-situational or product-related factors,
such as attention to advertisements, brand awareness, aesthetic values, personal influence,

price sensitivity, risk aversion, etc.

Regarding the investment considerations of heating products, they supposedly be high-
involvement products, due to the high investments costs and the uncertainty with the product.
End customers are supposedly take care about heating products along its lifetime: the complex

purchase process, the installation, maintenance and repair. On the other hand, Kaezing and
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Wiistenhagen (2008) argues that despite the fact, that heating systems have high investment
and operating costs, they evoke “only” functional expectation, which refers to the perception
of low involvement. As a conclusion: are end customers similarly highly engaged with the
heating products such as they are along the purchase process?
Risk perception is a related area to the question of involvement. Farsi (2010) sees residential
building as one of the central elements in consideration of energy-efficient measures. Based
on the definition of Solomon (2013) diverse types of risk can be defined, which are applicable
for heating products as follows:
e Functional risk: the product does not perform up to expectations, not reliable, not
economic, too noisy, etc.
e Physical risk: the product poses a threat to the physical well-being or health of the user
or others (e.g. risk of gas emission or leaking due to not proper installation)
e Financial risk: the product is not worth the price paid, e.qg. risk of return on investment,
too high operation costs, etc.
e Social risk: the product expresses values, belonging to the desired social class or
having a certain status, following the trends (e.g solar thermal systems, photovoltaics)
e Psychological risk: the product affects the mental well-being of the user (e.g. security,
comfort)
e Risk of time: the failure of the product results in an opportunity cost of finding another
satisfactory product (e.g. uncertainty with new heating technology or brands)

Beyond the complex technologies and unfamiliar product attributes, Hirst and Brown (1990)
found financial uncertainty towards the return on investment as one of the greatest barriers to
the diffusion of energy-efficient measures. Qiu et al. (2014) found that end customers do not
replace their existing appliances unless they were not properly working. They saw a financial
risk with purchasing a replacement, as that was more expensive than keeping the existing one,
even though it consumes more energy. One-third of the respondents were not sure if the

money worth changing the existing system for a more innovative counterpart.
According to Claudy et al. (2011) not only financial but also economic (e.g. fear of wasting

financial resources), functional (e.g. uncertainties of product performance) and social risks

(e.g. how adaptation of the innovation might be perceived by the social surrounding) can be
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identified in the adoption of innovative heating products. Their study revealed a negative
relationship between social risk and willingness to pay for innovative heating technologies.

2.7.2 The scientific classification of heating products

By understanding the special characteristics of the heating products, the question can be
raised: how can heating products be classified? The duality of industrial and consumer
characteristics raise the first question: are heating products rather consumer or industrial
goods? The market practices shows that manufacturers offer products for both industrial and
commercial markets (e.g. airports, production halls, office buildings, etc.) with more
megawatt output, and for the consumer market (products for residential purpose) with up to
50 KW output. As the doctoral thesis is focusing on the purchase decisions in the residential

heat market, the classification of consumer goods will be considered onwards.

Table 2.2°provides a comprehensive overview of former classification theories and the
applicability for heating products, according to the “commodity” school approach in
marketing. (Sheth et al., 1988) Its’ applicability to heating products can be summarized as
follows:
e Durable shopping consumer goods: as customers buy it for 15-20 years;
e According to its purchase process: shopping goods, where users conduct extensive
decision-making due to a probable high obtain;
e Yellow products due to such product characteristics as the necessity of adjustment and
the time for consumption and searching;
e Group 5 products as it is showing similarities to steam turbines due to its technical
complexity and the need for service;
e High marketing and low product differentiation products from the marketers’ point of
view and as high perceived risk and high expected effort products from the buyers’

point of view.

In light of the results of the comprehensive analysis, there is no clarity in the scientific
classification for heating products. The characteristics of heating appliances show similarities
with certain classification theories; however, the lack of the special aspects, for example, the

technology-intensity, the essential role of professionals (e.g. installers, planners, energy

5 Table 3.1 does not treat the classification theories of services related to heating products.
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consultants) does not allow the adequate classification. This finding is in line with the

findings of Winzar (1992), who sees it critical for marketers using product classification

theories to define marketing strategies rather than as an outcome of their marketing strategies.

Winzar (1992) argues that the “generic classification is virtually impossible, given the

heterogeneity of products, markets, consumers, as well as the context-specific nature of

consumer response”. (Winzar, 1992 260)

Table 2.2: Review of the classification theories and their applicability to heating products

Theory Classification Applicability to heating products
related to According to...

Copeland, Durability, tangibility: Heating products as durable goods: customers buy it for 15-20 years.

1923 - Durable goods Quality, functionality, price are important factors. The Category is not
- Non-durable goods detailed enough; technical complexities are not defined and involved in

the categories.

Copeland, Purchase process: Most suitable category is the shopping goods according to the detailed

1923 - Convenience product information search on product attributes, but technology intensity and the
- Shopping product complex purchase decision is not described by this category.
- Specialty product

Holton, 1958  Obtain resulting from price and The obtain — as the main difference between convenience and shopping
guality comparisons: goods — resulting from price and quality comparisons relative to search
- Convenience costs, describes the heating products the most as the probable obtain is

- Shopping large enough. According to this theory, heating products are shopping

Necessity of purchase goods, but it also disregards the question of required technical
- Specialty understanding

Aspinwall, Product attributes: The advantage of the theory is that it is based on product attributes such

1961 - Red goods as time of consumption, searching time and need of adjustment, but the
- Orange goods classification of yellow goods is still too broad for heating products
- Yellow goods disregarding technology complexity.

Miracle, Product attributes: Although Miracle’s theory deals with such product attributes as the rate

1965 - Groupl: cigarettes, candy bars of technological change, technical complexity and consumer need for
- Group 2: small hardware items service (before, during and after sales), the classification of the heating
- Group 3: radio, TV major products is not definite. Group 3 is suitable, as it is a major household
household appliances appliance but also Group 5 is suitable: as its purchase is more complex,
- Group 4: high quality cameras like a steam turbine. There is no interim category, which would be
- Group 5: steam turbines appropriate for heating products.

Howard and  Consumer decision-making Extensive decision-making is characterized by intense cognitive

Sheth, 1969 process: involvement, selecting products carefully from diverse alternatives. As
- Routinized response behavior the products have great importance, consumer show active information
- Limited decision-making search and communicative behavior by the decision-making process,
- Extensive decision-making which applies to heating products.

Bucklin, Perceived brand similarity and The high-intensity shopping goods category is applicable for heating

1976 customer uncertainty products, as the degree of uncertainty is high by the purchase decisions.
- Low intensity goods
- High intensity goods

Holbrook Completion consumer good As the extended category assume low purchase effort and low

and categories: involvement, it does not fit to the characteristics of the heating products.

Howard, - Preference goods

1977

Enis and Expanding Holbrook and Howard  Heating products could be identified with supposedly high marketing and

Roering, model: with marketers’ (product low product differentiation (e.g. targeted promotions and communication,

1980 and marketing differentiation) selective distribution, similar products, etc.) from the marketers’ point of

and buyers perspective (expected
effort and perceived risk)

view. High perceived risk (e.g. the consumer lacks confidence in
regarding expected product performance) and high expected effort (high
value and ego involvement, infrequent purchase) from the buyers’
perspective.

Source: own compilation
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The identified gap in the classification theories for the applicability for heating products does
not intend to extend the scientific literature of classification models. Rather it calls for the
conceptualization of the marketing concept of heating products, as presented in the following

chapter.

Summary of ascertainments: the marketing concept of heating products

The review of the corresponding literature of the heating products and the classification
theories led to the ascertainment that the marketing concept of heating products is still
missing from the scientific literature. Table 2.3 gives a comprehensive overview on the

characteristics of the durable consumer goods and on the specialties of the technology-

oriented durable consumer goods, offering and applicability for heating products.

Table 2.3: Characteristics of consumer goods and specialties of the technology-oriented durable consumer goods

Aspects of
differentiation

General characteristics of durable
consumer goods

Characteristics of technology- oriented
durable consumer goods®

Time of consumption
Purchase decision
Information search

External consultant

Internet
Quality
Technology-intensity

Brand
Price-quality ratio

Demand on service

Motivation behind the
replacement

Place of purchase

Importance of product
certificate as the
information on quality

Long term

Long term

Conscious, extensive

Conscious, extensive

Usually careful

Careful and complex, depending on the
product group

Occasionally involved

Frequently involved

For orientation

Mostly for orientation

Important

Relative important

Depending on the product group

Relative high, depending on the product group

it is complex

Product quality

Product quality

Usually important

Usually important, depending on product
group and brand

Usually relevant

Relevant, depending on the product group

The general attrition of the product and the
change in consumer trends.

The new, innovative products with better
quality performance, specific customer
needs and the effect of consumption
trends, diverse marketing advantages

The general attrition of the product, high

reparation costs, new innovative products with
better quality performance, specific customer

needs, rarely compatibility requirements and
regulations.

In traditional household and kitchenware
stores, brand stores, retailers, DIY7-stores,
hyper- und supermarkets and in e-
commerce stores

Traditionally in professional stores, brand
stores retailers, DIY-stores, in hyper- and
supermarkets and in e-commerce stores
depending on the product group

For conscious customers

For conscious customers

Source: own compilation, based on Vagasi et al., 2014

6 Under technology-oriented durable consumer goods meant the products such as radio, TV, washing machine and major

household appliances mentioned by Copelands’ definition on consumer goods or in Group 3 in Miracles’ categorization.
" DIY stores stand for Do-It-Yourself stores



By virtue of the detailed overview of the durables’ characteristics as presented in Table 2.3,

the marketing concept of the heating products could be proposed as follows:

Heating products have an influence on product innovation, furthermore on sustainable
consumption (direct impact on the environment);

The production and consumption of heating products is strongly bounded with
technical and governmental regulations and standards, on a national and international
level;

The planning, purchasing and installation has a strong system approach (technology-
intensive networks) bounded to professionals (HVAC planners, installers and
professional sales personnel);

The product features show the industrial nature of heating products: technical
parameters, reliability, durability, easy to use and handle, after sales service, spare
parts supply and costs, professional consultation, guaranty, country of origin,
price/quality ratio all characterize the residential heating product;

The planning and installation are subjected to official authorization;

The product has to be officially maintained for the new heating season;

Consumers purchase carefully, for a long time (15-20 years);

The information search behavior is complex and the customers are taking an active
part in the decision-making process;

Internet is an important source of information but not exclusive, the role of the
professional (installer) is necessary;

Quality is an important purchase criterion, prevails in the reliability, durability,
security, etc. of the product;

Place of purchase is HVAC professional stores, where customers are served with

holistic service: planning, installing and maintaining.

The review of the macro-environmental factors of the heat market as presented in Chapter 2,

leads to an essential question of the doctoral research, namely how does this binding

environment and its’ shifting trends in the modern consumption affect the stakeholders of the

heat market, furthermore the end customers’ decision-making of heating products? Chapter 3

introduces results of the qualitative stakeholder analysis of the heat market for the better

understating of the end customers and their motivation, risks in the decision-making.
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3 STAKEHOLDER ANALYSIS ON THE HEAT MARKET

The STEEPLE analysis helped to understand the environment and its’ binding mechanism
affecting the heat market. The investigation goes a level deeper in order to explore who are
the participants of the heat market and what are their motivations behind their behavior? This

chapter present the results of the qualitative expert interviews, structured by the ODA method.

3.1 The mechanism of influence on the heat market

As the analysis of the social environmental as presented in Chapter 2.6 pointed out, the
customers of today are well informed about both the products and their manufacturers.
Furthermore, their willingness to purchase is highly influenced by the quality and the
trustfulness of the information and its source. Toréesik (2003) Furthermore, the decision to
adopt a new heating technology is not only the result of rational decision-making (costs
versus benefits) but also a combination with social, psychological, technological and

institutional influential factors. (Spash et al., 2008)

Table 3.1. gives an extended overview on former researches that identified the most important
influential factors in the successful adoption process of energy-efficient measures. In case of
heating products, because the planning and installation are subjected to official authorization
(see marketing concept of heating products as presented in Chapter 2.7.2), the heating
installers are an integral part of the purchase process.

As Table 3.1 shows, numerous former research emphasizes the influential role of the
professionals in the decision-making process towards energy refurbishment measures or
installed heating technologies. Schweber and Lieringer (2012) emphasized that the occupants
of the construction process are influenced by the mediator role of other participants. Parag and
Janda (2014) see builders and building professionals or “any person or group whose work
involves the construction or refurbishment” (Parag and Janda, 2014 42) as “actors located in
the middle” as key success factors in introducing many of the energy saving measures and
devices. These intermediaries can be for example, architects (Fischer and Guy, 2009), energy
advisers (Owen et al., 2014), heating or other installers (Banks, 2001; Owen et al., 2014;
Wade et al., 2016). Owen et al. (2014) argue that this mediatory role covers the influence
towards end customers’ technology choice. Furthermore, Bartels et al. (2006) and Scheuer

(2007) found that installers tend to recommend the heating technologies they are particularly
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familiar with, in order to avoid risk that installing innovative heating technologies (e.g. heat
pumps) might cause. (Killip, 2013; Wade et al., 2016) On the other hand, according to Bartels
et al. (2006) drivers for the installer (e.g. incentives, lack of knowledge and fear of the latest
technology, etc.) may “mislead” the end customer with advices that are “not to maximize the
utility”. (Bartels et al., 2006 372) This leads to a “skedded” relation between installers and
end customers, because the recommendations of installers might not correspond with the
customers’ expectations (Munkacsi and Mahapatra, 2019) End customers are rather searching
the Internet to learn about heating products or engaging social interactions with family,

friends or other peers instead of consulting in professional stores. (Wang et al., 2013)

As Table 3.1 shows, other studies have shown the influential role of the end customers in the
decision-making process. Stern (1985) described the energy users of the renewable energy
environment as follows: users are investors, willing to maximize the net financial value on a
long term. They are consumers, whose choices reflects a desire for personal benefits such as
expressing personal attitudes and social values. They are consumers, who want to minimize
effort and avoid future problems and inconveniences. They are people, who consider the
influence of friends and associates. In a later study, Stern (2014) energy users make energy
decisions that affect their living environment, including the household. These energy choices
are based on the energy demand, e.qg. the size of space heating, energy labels, etc.

Sernhed (2008) investigated the differences between potential energy users and found that
they differ in socio-demographic factors (such as age, income, age of the house, education,
etc.) and in physical factors (age of house, size of living space, age and type of current device,
etc.). Michelsen and Madlener (2013) investigated the underlying motivation of the adoption
of a new heating system and clustered the potential adopters in three different groups. They
found a group of convenience-oriented customers (care more about comfort and less about
economic aspects) and another group of consequence-aware customers (adopters considering
financial benefits and costs). A third group was identified, the so-called multilaterally
motivated customers (comfort must come with financial benefits), who consider aspects from

both clusters.
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Table 3.1: Influential factors with the adoption of diverse energy-efficient technologies including heating products

Variables

Impact on Decision -Making Process of Heating Products

Communication
channels,
credible source
of informations

Information
search and its
costs

End customers have limited knowledge on their annual energy costs (Kaezing
and Wiistenhagen, 2008)

Lack of information hinders adoption process (Mahapatra et al., 2007)

Mass media communication sources are most important, e.g., TV, radio (Curtis
etal., 1984)

Adopters accrue information search costs to overcome barriers (Popp et
al.,2011; Rai and Robinson, 2013)

Role of
interpersonal
communication

Interpersonal communication as most important channel for information
(Bollinger and Gillingham, 2012; Caird and Roy, 2008; Claudy et al., 2011;
Christie et al., 2011; DiMaggio and Louch, 1998; Graziano and Gillingham,
2014; Harris, 2013; Kaezing and Waistenhagen, 2008; Kasanen and
Lakshmanan, 1989; Mahapatra et al., 2008a,b; Mahapatra et al., 2010;
Michelsen and Madlener, 2013; Nyrud et al., 2008; Palm, 2016; Rai and
Robinson, 2013; Rai et al., 2016; Reeves et al., 2017)

Role of the
professional

Influential role of the installer (Banks, 2001; Caird and Roy, 2008; Harris, 2013;
Kaezing and Woistenhagen, 2008; Keirstead et al., 2007; Mahapatra et al.,
2008a; Mahapatra et al., 2009; Owen et al., 2014; Parag and Janda, 2014; Rai et
al., 2016; Schweber and Lieringer, 2012; Stern, 1985; Wade et al., 2016)

Underlying
motivation of
the purchase

Previous
experience

Dissatisfaction of earlier adopters hinders adoption (Mahapatra, 2007)

Positive post-purchase experience have a higher influence on the next buying
decision (Kaezing and Wistenhagen, 2008)

Satisfaction with existing system hinders the adoption of new technology
(Mahapatra et al., 2010)

Experience of other users influence the adaption process (Kasanen and
Lakshmanan, 1989)

Positive own experience influence continuous usage of the biomass technology
(Kaplan, 1999)

Fuel type and
energy costs

Economic aspects foster adoption (Mahapatra et al., 20082, 2010)

Financial, economic characteristics hindering adoption (Faiers and Neame,
2006)

Energy conservation measures are less cost-effective than a new heating system
(Gustavsson and Joelsson, 2007)

Higher fuel costs hinders adoption (Kasanen and Lakshmanan, 1989)

Heat pump runs on lower costs than boilers if the coefficient of performance
(COP) is above 3 (Chengmin et al., 2012)

Investment costs
Lifecycle

Higher investment costs (compared to conventional products) are barriers of
adoption (Bergman et al., 2004; Gustavsson and Joelsson, 2007; Kaezing and
Wistenhagen, 2008; Mahapatra et al., 2013; Rouvinen and Matero, 2013;
Wiistenhagen and Kaezing, 2010)

High annual operating costs are barriers of adoption (Bergman et al., 2004;
Mahapatra, 2007; Rouvinen and Matero, 2013; Mahapatra et al., 2010; 2013;
Wiistenhagen and Kaezing, 2010)

Environmental
factors

Lower importance in adoption (Mahapatra et al., 2010)

Willingness to take action for environmental considerations (Achtnicht, 2011;
Gustavsson and Joelsson, 2007; Stolyanova et al., 2015)

Heat pumps have a less environmental impact than boilers if COP is above 3
(Chengmin et al., 2012)

Availability  of
grants

Government investment subsidy foster exchange of resistance heaters but not oil
boilers (Mahapatra et al., 2008a)

Financial programs (grants) support retrofit (Mahapatra et al., 2013; Michelsen
and Madlener, 2013; Nair and Mahapatra, 2011; Rouvinen and Matero, 2013;
Stolyanova et al., 2015)

Source: own compilation, based on Munké&csi and Mahapatra, 2019
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As for the underlying motivation behind the purchase, former studies emphasized the
influential role of previous experiences, technical parameters, financial costs and
environmental factors by the adoption, as presented in Table 3.1. Some other studies
emphasized the importance of mass communication channels and the influential role of the

interpersonal communication.

Already the early adoption researches of heating products found that the decision-making is a
complex process, where the customers are dependent, “isolated decision makers”; they
interact with other people around. (Kasanen and Lakshmanan, 1989 140) All of these
researches, as presented in Table 3.1, considered the end customers as potential adopters of
the energy environment, including specific heating technologies. The influential factors were
identified from a strong technical point of view and might not have considered that adopters
may have consulted other or different sources of information at other stages of the adoption
process. (Munkécsi and Mahapatra, 2019) Consequently, there is no common understanding
on the most influential factor as they refer to specific heating technology. (Munkéacsi and
Mahapatra, 2019) Despite the fact that stakeholder analyses have already been carried out in
the energy environment by former researches (e.g. Bir6-Szigeti, 2001; Lygnerud et al., 2019;
Zivkovic et al., 2016), there is hardly any scientific literature available about the specific
needs, expectations, underlying motivations of end customers and other stakeholders

especially on the heat market, regardless of any technical aspect.

In order to identify the stakeholders and their influential roles in the decision-making process
towards heating products a stakeholder analysis was carried out especially for the heat market,
leaving any specific new heating technology of account. Research method and the results are

as presented in the following chapters.
3.2 Research method of the stakeholder analysis

Stakeholders “are the ones, who affect or are affected by decision or an action” defined by
Freeman (Freeman, 1984 in Reed et al., 2009 1933). Consequently, 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 1934)
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The analysis was carried out based on the guideline 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:
e Who are the participants of the heat market?
e What are their motivations, foreseen risks, interests and obstacles/difficulties in the
decision-making process?
e What are their influential roles in the decision-making process?

e How do the stakeholders interact with each other?

The analysis is based on primary sources. In total, 15 in-depth interviews were conducted
with heat market experts of Bosch Thermotechnik GmbH. The reason why | made in-depth
interviews with experts is that it could give a deeper insight into the operation of the heat
market, thereby supporting a deeper understanding of the stakeholders and a more
sophisticated explanation of the mechanism of influence. The main disadvantage of this
interview technique is that it does not offer quantifiable or representative answers,
furthermore, the quality and the completeness of the results depended on the interviewers’
skills. (Malhotra, 2010) The sampling criteria were that the participants need to have
extensive heat market experience in one of the sales, marketing, product management, after-
sales management areas. During the interviews, notes were made.

The results of the analysis are structured according to the model of the Overseas Development
Administration® (ODA, 1995), applied by Bir6-Szigeti (2011) for the first time in the building
energy sector in Hungary. The stakeholders (see their description in Appendix 4) are
differentiated according to their influence on the purchase decisions of heating products, into
three different groups: (1) primary stakeholders, (2) secondary stakeholders and (3) outsiders.
If the stakeholder has a direct influence on the purchase decision of the end customer, both
positive and negative, the stakeholder is considered primary. The stakeholder, who play a
mediator role in the enforcement of interests of the primary stakeholders, are considered
secondary. Outsiders are those, who play a passive role in the purchase decision towards
heating products, so their influential role cannot be proven (e.g. natural environment). The
identified roles of the stakeholders are distributed according to Kotler’s model (2008). These

are (1) initiators, (2) users, (3) influencers, (4) deciders, (5) buyers and (6) gatekeepers.

8 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.
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3.3 Results of the stakeholder analysis

Summary of the interview results is as presented in Table 3.2, the influential role of
stakeholders and their interaction is as presented in Figure 3.1. The colors and the direction
of the arrows symbolize the roles and the direction of influence between the stakeholders.

Figure 3.1: The mechanism of influence on the heat market

NATURE

Primary stakeholders

\rlr‘,

Manufacturers
Chambers

. Planners/

influence initiate support

GOVERNMENT

W

Source: own compilation, based on the empirical results of 15 in-depth expert interviews

Results of the stakeholder analysis show that not only end customers but also the installers
(doing both installation and service) can initiate, influence and make the final decision in a
purchase process, depending on how committed the end customer is in the decision-making.
Additionally, the government can introduce legal and economical binding commitments,
where a certain type of heating product must be replaced to fulfill energy goals, thereby
initiating and influencing decision-making. Subventions and replacement programs are to
support end customers with a suitable decision for energy efficiency measures. Planners and
architects might have an initiating and influential role in the purchase process: though there
may not be a present need to install a specific heating product on the part of end customers,
planners or architects might argue for it as a renovation measure. The nature as an outsider or

the government as secondary stakeholders set the framework for the heat market operation.
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Table 3.2: Interests, challenges, roles of stakeholders on the heat market

Role Interest and motivation

Problems and challenges

Risks

According to the market demand,

Profit and market share loss due to

Due to the lack of product

transparency.

5 offering marketable and energy- intense price competition; customization and differentiation, the
5 g efficient products on affordable increasing technological, legal and fulfilment of customers’ requirements is
g S price; efficient production; environmental requirements. getting more complicated. Dependence
s | 2 market share; brand awareness Influence of the economic on installers for making
S| = and competitive edge. Loyal environment and trends on turnover | recommendations. Digitalization: end
= installer and service partnership. and strategy. customers demand for direct contact,
transparent pricing, quality service.
R Installation of marketable Qualitative installation, Installation failures, product quality

§ products in good quality; commissioning and maintenance. problems, conflicts with planners, lack
g S W motivated by incentives of High product complexity. of satisfied customers, bad reputation
= E 2 manufacturers. Experience, Increasing quality and knowledge and the fear of being rated on the
g « -2 | technical knowledge with new expectations due to legal Internet. Difficulties by standing for
- | & technologies. Need for new requirements. Digitalization: own interest towards manufacturers,

E customers, acknowledgment. demanding customers for price new unfavorable business models put

them to disadvantage.

Energy- and costs saving,
installation of innovative
technologies that pay off, security
of supply, comfort of warmth and
warm water, increasing property
values, fulfilment of legal
requirements, interaction with
other users,.

Initiate, influence,
decide buy, use

Investment decisions are hindering
purchase decisions, evaluation of
complex information and
alternatives, dependence on the
installer, technical knowledge or
experience required, transparent
pricing, immediate solution.

Return on investment is too long or not
possible at all, not all cost factors are
considered by the planning, not the
most suitable product is installed, needs
are not defined properly, perception of
financial risk, risk of time and
functionality. If no system guarantee,
taking responsibility.

PRIMARY STAKEHOLDERS
End customers

the heat market.

8 ° Professional challenges, planning | Recommendation based on loyalty Satisfaction of end customers, conflicts
8| e of energy-efficient heating programs and incentives; with installers if the planned system is
§ E systems and innovative heating transparent communication with end | not fulfilling the requirements, risk of
< | E solutions, professional customers; continuous professional the correct implementation of
g | o acknowledgement, good improvement for planning license, government regulations, responsibility
2 § reference projects, good network | quality planning with legal of planning and their consequences
§ = to manufacturers and installers. requirements, planning complexities | eventually for the whole heating
o with new technology system.
Offering marketable products Own marketing activities to Lack of incentives; product availability,
(boilers and spare parts) with installers and end customers, risk of deliverability, price conditions
o 8 good price/quality ratio, with competitiveness, legal regulations, and quality issues, lack of turnover due
S S additional services, brand profit decrease and market share to the unpredictable subsidy system.
5|2 awareness, profit, loyal installer loss, low/no differentiation between | Stock problems, liquidity.
> | = customer base. Cooperation with brands; price sensitivity, negotiation
manufacturers for sales with manufacturers for the right
promotions. conditions.
e | - Economic competitiveness and Energy-dependence, fulfilment the Ignorance of the subsidy system due to
n 3 | E development, decrease of requirements of different ineffective communication or its
E g ; . | expenses, to follow regional and organizations, fulfilment of national | unattractiveness, complexities of the
3 e | B g international orders in the legal economy quotas. subsidy system, unsuccessful
o) 8 £ 2| environment; good market co- completion of regulations or sustainable
E — | operations with the industry. quotas, quality problems.
v N Education and professional Lack of participants in the education | Lack of qualified craftsmen (installers,
fj 81t improvement of crafts, reputation, | system, to make the craftsmen electricians, technicians) on the market.
n % 4 & co-operation with the industry profession attractive for the next Migration to West-Europe.
E 5 @ and execution of governmental generation.
< orders.
% R To maintain a high quality of the Good connections to chamber of Manufacturers and other stakeholders
8 2 § £ | profession, to support its crafts, to manufacturers, to the expect to the increase the number of
| g S 2| members and to represent their government. professionals and their competence;
@15 = @ | interest by other stakeholders of they look for collaboration in new

market trends, e.g. digitalization.

Energy efficiency, sustainable
consumption, environmental
protection.

OUTSIDER
Nature
Influence

Lack of energy  resources,
increasing pollution, CO2 emission,
greenhouse effect, ever-growing
population, possible impact of new
technologies.

Successful governmental co-operation
and measures on individual, local,
national, regional and international
level.

Source: own compilation, based on the empirical results of 15 in-depth expert interviews, Bird-Szigeti, 2011
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Heating manufacturers offer products to users (for end customers on the residential market)
and sell them either directly or through a sales channel, where installers, wholesalers, planners
play an intermediator (thereby influencing) role. In this sense, manufacturers treat both

installers, planners, wholesalers and users as their customers.

Due to the intermediary role of installers as presented in Table 3.2 and visualized in Figure
3.1, manufacturers have less direct contact with end customers (Kaezing and Wistenhagen,
2008). On one hand, manufacturers assume that due to the technical complexities and
governmental regulations, end customers are heavily influenced by installers. On the other
hand, manufacturers are struggling with the optimal marketing mix, as a potential end
customer is very expensive to reach. (Munkécsi and Mahapatra, 2019) Therefore,
manufacturers take advantage of the influential role of the installers and other professionals in
the end customers purchase decisions. Consequently, heating manufacturers might typically
address installers as a primer target group in their market strategies, who make brand

recommendations to the end customers.

This changing trend leads to fundamental consequences for manufacturers: the traditional
practice is facing a “multi-level segmentation challenge” (Kaezing and Wustenhagen, 2008),
which means that end customers might become more active decision-makers along the
purchase process and be less influenced by installers. Manufacturers might have to consider
end customers and the influential role of their social environment in their sales and marketing
strategies, as they could not be served only via installers and other professionals. (Munké&csi
and Mahapatra, 2019)

This leads to the first thesis of this doctoral research.
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3.4 Thesis 1: Identification of the stakeholders and their influential role on

the heat market

Thesis 1 is related to the identification of the stakeholders and their influence role in the heat
market operation. After the extensive overview of the influential factors identified by former
research on the heat market, | found that:
e Former models focused on the energy environment and its influential factors in
general (e.g. communication programs and channels);
e Focused on a certain heating technology by identifying influential factors and
disregarded that influence can take place at more stages of the decision-making;
e Pointed out that installers’ recommendation refers to the technology and disregarded
other aspects (e.g. brand recommendation);
e Focused on certain market players (e.g. end customers or installers) and did not treat
the heat market and its’ influencing mechanism as a whole;
e Due to the arguments above former models do not agree on the most important

influential factors in the end customers’ decision-making.

| assumed that 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.

THESIS 1°: The mechanism of influence on the heat market can be identified as follows:

e 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;

e 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;

9 Related publications: Munkécsi and Mahapatra, 2017; Munkacsi and Simon, 2018
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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 as wholesalers rather serve installers; thereby their
influence on the decision-making is rather indirect by promotions and discounts,
eventually incentives targeting the installers;

Depending on the engagement of end customer in the decision-making, installers
might make also 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
more-step sales channel approach, where 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 (as presented in Chapter 5)
conducted with end customers showed, that decision-making towards heating products
is influenced at many stages of the purchase process, where the influential role of the
installers is decreasing and the influential role of the social ties is increasing as end
customers are getting closer to the final decision. Furthermore, end customers are
rather consulting online sources than offline sources along the decision-making

process.
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In the light of the results as presented in Chapter 3, regarding the heat market operation, its
macro-environmental factors, the stakeholders and their influential roles, the following
questions can be raised for further investigation:

e As end customers are active decision-makers, how can the potential end customers of
heating products be described?

e What is exactly the end customers’ decision-making process for heating products like?
Are there any special characteristics that manufacturers must consider?

e Is the influential role of the installers still “exclusive” along the complete purchase
process? What is the role of social influence in decision-making? Which other sources
of information end customers perceive influencing along with the decision-making?

e What heating technologies and brands do end customers consider by the decision-

making and why?

In order to answer the following questions, Chapter 4 gives an overview of fundamental

theories and presents the theoretical framework of further investigation.
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4 END CUSTOMERS’ DECISION-MAKING IN THE HEAT MARKET

In the light of the macro-environmental factors and the mechanism of influence in the heat
market, this chapter investigates the end customers’ decision-making process towards heating
products. After giving a systematic overview of the fundamental decision-making theories of
consumer goods, the existing current models of heating products will be reviewed. Finally,

the research framework and the propositions will be as presented.

In contrary to former models based on innovation diffusion theories and consumer behavior
models, the goal of this chapter is to understand the fundamental decision-making theories of
durable consumer goods and to identify the additional special characteristics of the heating

products from a marketing point of view.
4.1 Fundamental theories of the end customers’ decision-making

In order to investigate the end customers’ decision-making process towards heating products,
I reviewed some fundamental marketing theories. The reason behind this is that the
dissertation treats heating products as durable consumer goods and investigates the additional

product attributes and decision-making characteristics from a marketing approach.

Table 4.1 presents the fundamental decision-making models and their applicability to heating
products. Consumer decision-making is defined as the “behavior patterns of consumers that
precede, determine and follow on the decision process for the acquisition of need satisfying
products, ideas or services”. (Du Plessis, 1991 11)

The so-called “grand models” of consumer decision-making (Kassarjian, 1982) as presented
in Table 4.1. Nicosai, 1966; Howard and Sheth, 1969; Hansen, 1972; Engel et al., 1973 are
such cognitive approaches that studied decision-making as a procedure of information
processing. Later publications were of the 1970s and 1980s were based on this approach
(Hansen et al., 2004) as the model building based on the cognitive approach started to
decrease after 1978. (Erasmus et al., 2001)
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Table 4.1: Review of fundamental decision-making models

Model Process Stages Review of models by the applicability to heating products
Nicosai, 1966 4 Steps: Communication of The model has the advertisers’ point of view in focus. It
information, search, evaluation, stresses the influential role of the marketing communication
purchase and feedback campaigns, as extensive influential factor. As for heating
products, it is questionable, if the communication campaigns of
manufacturers might awake motivation for purchase.
Howard and | Theory of buyer behavior. 3 levels | The levels are defined by the cognitive involvement towards
Sheth, 1969 of decision-making: routinized | the product and the degree of involvement, not by the process
responsive  behavior, limited, | and its stages. The model showed how the decision elements
extensive decision-making influence the information search process. Importance of social
stimuli is identified: family members, social groups.
Engel- 5 Steps: problem recognition; | This model is focusing on the information search and
Blackwell- information  search, evaluation, | evaluation steps. Supposes that end customers are capable of
Kollat, 1973 decision, post-purchase evaluation. | evaluating and choosing the most optimal alternative. It is

essential in case of technology intensive products, where the
product knowledge is required. The influential role of the
parties remains uncovered.

Bettman, 1979

7 stages, focus on the information
processing

Assumes that customers obtain limited resources to process
information and prefer easy selection. The model emphasize
the importance of experience and the learning process during
the decision-making process. Furthermore, argues that end
customers start the information acquisition by searching in their
memory for experiences, followed by external search.

Sheth- System of values that influence | A model, which treats the product quality attributes, such as
Newman- customers’ decision-making: | durability, reliability, price etc. and any of these values might
Gross, 1991 functional, social, emotional, | influence customers’ choice behavior. No information of
epistemic and conditional values process steps that customers go through.
Engel- 5 Steps: problem recognition; | The model argues that consumers are affected by the stimuli of
Blackwell- information  search, evaluation, | marketers (marketing campaigns) that is stored in memory,
Miniard, 1993 | decision, post-purchase evaluation. | thereby influencing the evaluation phase of alternatives.
External factors (social class, reference groups, family)
influence problem recognition and information search.
Smith and | Consumer decision-making model | The model is investigating the factors what we buy, when we
Rupp, 2003 for online shoppers. buy and why we buy. Such external influential factors as
marketing efforts, socio-cultural influences, psychological
factors, and the question of post-decision behavior and
experiences are relevant factors for heating products.
McKinsey’s Dynamic model of the customers’ | The decision-making is rather a journey as sequences of steps,
model, 2009 decision journey. including four phases: initial consideration, active evaluation

(process of researching for potential purchases), closure
(decision for a brand), postpurchase (customer experience).

Source: own compilation

All the models describe the process of when end customers are purchasing a product; they
progress through diverse decision-making stages such as problem recognition, information
search, evaluation of alternatives, product choice and post-purchase evaluation. (Howard,
1989; Engel et al., 1993). Some later models might add certain stages, e.g. the disposal of the
unconsumed product. (Engel et al.,, 1995) According to Erasmus et al. (2001 83) the
difference between these models lies “primarily in their emphasis on particular variables and

the manner of presentation”. The traditional models as presented in Table 4.1 were later
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revised and criticized from different aspects: the assumption of rational decision-making
behavior; generalization of the decision-making process, concern about the detail included in
the models and limitations as the result of the positivistic approach to decision-making model

development. (Erasmus et al., 2001)

By questioning the rational decision-making models, research concluded that some consumers,
who conduct limited or no previous information search or deliberate planning before purchase,
depending on the product, situation or the previous experience. (Solomon, 1996) Bettman
(1993) emphasized the importance of emotional information processing over the cognitive
approach: besides the functional product attributes, the meaning of the product must be taken
into account in the decision-making behavior. Schiffman and Kanuk (1994) argue again the
rational decision-making approach as customers live less in an idealistic world and possess

limited information as skills to make a rational decision.

Other research reviewed the generalization of the decision-making process steps. Olshavsky
and Granbois (1979) argued that for faster information processing and decision-making
consumers utilize previously acquired information. According to Srinivasan (1993)
consumers tend to carry out an extensive information search for a higher level decision-
making. Burns and Gentry (1990) argue that the process of decision-making highly
differentiates by the timing and by the product and people involved.

Regarding the concerns about the included details of former models, Burke (1990) argued that
consumers frequently face decision-making situations with incomplete information and less
well-defined probabilities, which encourages them to use an alternative decision-making
process. Consumers rather face decision shortcuts and ‘gamble product alternatives’ in non-
idealistic situations. (Erasmus et al, 2001) This is the case of complex decision-making with
technically complex products, which are less frequently purchased and requires the higher
level of understanding. (Burke, 1990; Erasmus, 2001; Solomon, 1996)

Trends in consumer behavior and in decision-making change over the years (see Chapter 2.6
societal factor, macro-environmental analysis). Marketing in decision-making is focusing on
the ‘moments that matter’ or in other words to such ‘touchpoints’ to reach customers at a

point, where they are open for influence in their decisions. (Stankevich, 2017)
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For many products, the decision-making process is a long, detailed process, where end
customers conduct a broad information search, brand comparison and evaluation. (Stankevich,
2017). Belch and Belch (2009) argued for an internal psychological process behind the
decision-making: motivation, perception, attitude formation, integration and learning. The
McKinsey study (Court et al., 2009) sees the decision-making less as a linear process, rather a
sequence of steps with touchpoints and key influential factors, “resulting from the explosion
of product choices and digital channels, coupled with the emergence of an increasingly
discerning, well-informed consumer.” (Court et al., 2009)

Gross (2014) interpreted the relevant decision-making models and investigated the influential
factors of online customer decision-making. Gross (2014) found that the purchase is mainly
influenced by interactivity and information overload. Gross (2014) pointed out that
information flow influences online shopping experience as customers process online data

differently.

As Table 4.1 and their review show, former models approached the customer decision-making
from a diverse point of view, which only partially can be applied for heating products:

e 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). Unclear at what stage of the
purchase process;

e 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;

e Based on the Sheth-Newman-Gross model (Sheth et al., 1991): functional and social
values might influence the end customer decision making. Unclear at what stage of the
purchase process;

e Based on the Belch-Model (Belch and Belch, 2009): as heating products obtain a long
product lifetime and purchased every 15-20 years, the question if the (internal)
learning process plays a role along the purchase process for the future;

e Based on the McKinsey-model (Court et al., 2009): if the purchase and the 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?
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4.2 Decision-making models on the heat market

As the next step of the scientific literature overview, | reviewed the existing scientific models
of the heat market. There are numerous research investigated the influential factors in the
adoption process of heating products, coming from a strong technology point of view, as

presented in Table 4.2.

The goal of former models was to analyze the customer acceptance, diffusion of innovation,
success of adoption and choice models of new heating technologies. According to the review
of Karytsas and Theodoropoulou (2014) some of the former studies, regarding the data basis,
investigated hypothetical future adoption behavior of end customers. Others focused on past
adoption decisions and defined a set of socio-demographic (e.g. income, education, age, etc.)
spatial and residential variables (e.g. building type and size, rural or urban areas, etc.), heating
product attributes (fuel type, price, etc.) furthermore personal variables (customer attitude,

norms, preferences, etc.) that resulted in customers’ choice for a certain heating technology.

Most of the models, as presented in Table 4.2, are based on the Theory of Planned Behavior
model, (Ajzen, 1991) or based on the Diffusion of Innovations model (Rogers, 2003). The
Theory of Planned Behavior model identified such factors that influence individuals to act in
a certain way. Such factors as the beliefs about the outcome and what others think (subjective
norm) and the perceived behavioral control (in case the behavior is not under control)
influence the intention, thereby the behavior. (Ajzen, 1991).

Rogers (2003) sees the adaptation and diffusion process as a social communication chain
consisting of five stages: (1) perceived need, (2) persuasion, (3) adoption (4) implementation,
(5) confirmation. The model is based on the fundamental role of external (social) influence on
customer behavior as an accelerator for the diffusion of innovative products. The model sees
the perceived need as the catalyzer of the adoption process, where the customers as potential
adopters might see it as the solution for the problem and starts to have a desire to get to know
the product (how it works, product features, etc.). Another important point is that the model
differentiates adopters by the following segments: innovators, early adopters, early majority,
late majority and laggards. Since adopters belong to diverse segments, the speed of the

adoption process is different person to person.
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Table 4.2: Adoption and choice models of innovative heating technologies

Research

Model

Technology

Schleich, 2019

Adoption model, based on
statistical-econometric analysis

Adoption of energy efficiency technologies (low-,
middle-, high costs) by income categories.

Rizzo et al., 2018

Adoption model, based on
structural equation model

Energy efficiency measures, including solar
photovoltaic, micro-wind, heat pumps, solar thermal
panels, biomass boilers, pellet stoves

Prete et al., 2017

Extended version of the Ajzen
model, Theory of planned
behavior

Energy efficiency measures, including solar
photovoltaic, micro-wind, heat pumps, solar thermal
panels, biomass boilers, pellet stoves

Hecher et al., 2017

Adoption model based on
binary logistic regression model

Central heating systems

Chen, 2016

Extended version of the Ajzen
model, Theory of planned
behavior

Consumers’ energy saving and carbon reduction
behavioral, including heating habits

Stolyarova et al., 2015

Choice experiment, household
preferences, (willingness to

pay)

All heating systems

Qiuetal., 2014

Diffusion model, the role of
perceived risk

Energy-efficient household appliances, installation of
energy-efficient retrofit technologies

Rouvinen and Matero,
2013

Choice experiment

Wood-pellet heating systems

Phillips, 2012

Choice experiment

Heating upgrade measures

Achtnicht, 2011

Choice experiment

Energy efficiency measures, innovative heating
systems

Christie et al., 2011

Adoption model, social

Energy-efficient technologies, solar water heaters

influence
Claudy et al., 2011  Diffusion model, willingnessto  Microgeneration technologies
pay
Sopha and Kléckner, Diffusion model Wood-pellet systems
2011
Farsi, 2010 Choice experiment Energy efficiency systems

Kwak et al., 2010

Choice experiment

Heating renovation measures

Mahapatra et al., 2010

Diffusion of innovative heating
systems technology, customer
needs and attitudes

Innovative heating systems, comprised of bedrock
heat pump, district heating, wood pellet boiler

Scarpa and Willis, 2010

Diffusion, willingness to pay

Micropower systems

Tapaninen et al., 2009a

Diffusion model

Wood-pellet systems

Banfi et al., 2008

Choice experiment

Energy efficiency systems

Caird et al., 2008

Adoption model

Renewable energy systems

Mahapatra et al., 2008a

Diffusion model

Innovative heating systems: district heating, heat
pump, wood-pellet boilers

Kaezing and
Waistenhagen, 2008

Diffusion of innovation, from
adopter point of view

Micropower systems

Mahapatra et al., 2007

Diffusion of bioenergy systems

Wood-pellet boilers

Keirstead, 2007

Diffusion model

Photovoltaic systems

Mallett, 2007

Adoption model (social
acceptance)

Solar-water heaters

Faiers et al., 2006

Diffusion model, influencing
the role of grants

Solar power systems

Kaplan, 1999

Diffusion model

Photovoltaic systems

Source: own compilation, based on Munkacsi and Simon, 2018

All of the models as presented in Table 4.2 approached from the point of view of innovative

heating technology (e.g. wood-pellet systems, heat pumps, solar power systems,
microgeneration technologies, further energy efficiency measures, etc.). They analyzed the
process of adoption and identified the most important influential factors (e.g. product

attributes, willingness to pay, energy saving potentials, risk perception, etc.). Most of these
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studies focused on the specific aspects of the diffusion process (e.g. certain influential factors,
success factors, barriers of adoption) and barely analyzed the end customer decision-making

process, its’ steps and the underlying motivation of the adoption.

In addition, | reviewed such specific models from the heat market that treated the end
customers’ decision-making of heating products as a process and identified and characterized
its process stages. Among the technology and attitude-based models as presented in Table 4.2,
Mahapatra et al. (2008a), Kaezing and Wustenhagen (2008) and Hecher et al. (2017) treated
the steps of the adoption process of innovative heating technologies, as presented in Table 4.3.

All models agree that the decision-making process starts with the perceived problem or need
for a new heating product. According to Mahapatra et al. (2008a), the motivation behind is the
perceived dissatisfaction with the existing heating systems (e.g. high annual costs, lack of
reliability, failures, etc.), while Kaezing and Wiistenhagen (2008) found that the problem
recognition is based on the infrastructural constraints (occasion), while Hecher et al. (2017)

defined three triggers that lead to the perceived need.

Mahapatra et al. (2008a) defined planning as a separate stage, where the influential role of the
socioeconomic characteristics, such as household income was identified. At the stage of
information search, both Mahapatra et al. and Kaezing and Wistenhagen model agree with
the importance of the mass media (TV, newspapers, leaflets, Internet) and interpersonal
communication channels in the successful adoption process. Additionally, Kaezing and
Waustenhagen (2008) found that the municipal utilities and the public energy information
centers having a relevant influential role. According to Hecher et al. (2017), information

channels influence the selection stage.

Mahapatra et al. (2008a) perceived the evaluation stage as the part of the selection, where end
customers rank the potential heating based on relative advantages. Adopters give a higher
priority to heating products with lower annual heating costs and investment costs over

automation or environmental benefits.
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Table 4.3: Review of the decision-making models of heating products

Process Mahapatra et Kaezing and Hecher, 2017 Review on the models
stage al., 2008a Wistenhagen,
2008

Problem / Established need Problem 1% stage: need for a All models agree that end customers

need is a precondition recognition based new heating system have to perceive a need for a new
for adoption as a on infrastructural is perceived either as heating product as the trigger of the
result of a constraints. a problem or as an purchase. This can be either an
dissatisfaction Building situation:  opportunity by the emergency breakdown or a planned
with old/existing existing or new homeowner.  This purchase. Lacking: there is no
heating product building can be a result of a information about the underlying

technical defect, motivation for the purchase and the role
dissatisfaction with of social influence in buying a new
the current heating heating product.

system or a new

building.

Planning Influential Included in  Stage not identified Differences: The Kaezing and Hecher
factors: selection stage model does not differentiate this stage.
socioeconomic Lacking: no information on the
characteristics influential role of the social environment
(age, household at the planning stage.
income)

Information Influence of mass Influence of mass Stage not identified Both model agree: that information

search media, media, search is a separate process stage and
interpersonal interpersonal prevails through mass media and
communication communication interpersonal  communication.  Both
and change and municipal model state that the influence of these
agents utilities, public communication channels prevail only at

energy this stage of the purchase process.

information Lacking: there is no detailed information

centers. on the credible communication channels
and on the influential role of the
participants of the interpersonal
communication.

Evaluation  Part of the Stage involves  Stage not identified Both models identified this stage and
selection stage. competing offers identified different influential factors.
Factors: product-  with other Lacking: no detailed information
ranking, priority building  related provided on the stages of the evaluation
to annual costs of  investments such process (if there was any) and on the
heating and as kitchen influential role of social environment.
investment costs.  furniture.

Selection Evaluation and  Selection, 2" stage: selection is  All_models identified this stage and
selection done by planning influenced by found diverse influential factors.
relative permission  and information channels Lacking: no information on the
advantages: purchase Additional ~ factors influential role of the social
technical, considered as one (attitude, subjective environment, on preferred brands, the
comfort, stage. Influence of norm, perceived deciding credible information channels
environmental, the type of the behavioral control) that lead to the selection of the final
economic factors.  purchase. are considered. product.

Decision Stage not Stage not 3 stage: end of the Only the Hecher model identified this
identified identified decision-making stage separately. Lacking: There is no

process: either with information on the last product attribute
the adoption and the most influential information channel
implementation  or and that influenced the decision-making.
with the rejection

and delay of the

investment.

Use / Stage not Use and post Stage not identified Lacking: neither of the models detailed
identified purchase defined the customer attitude furthermore the

Post as one stage. influential role of the social environment

purchase Importance of of the post purchase stage.

positive
experience  with
use for upcoming
purchase.

Source: own compilation
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Kaezing and Wistenhagen (2008) found that the evaluation is done by a minimum set of
alternatives (2 competing offers), not only between diverse heating systems but also with
other (energy-efficient) refurbishment measures.

At the stage of selection, Mahapatra et al. (2008a) found that adopters evaluate by using
relative product feature advantages, technical product factors, level of comfort, environment
and economic aspects. According to Kaezing and Wistenhagen (2008), this stage reflects the
industrial purchase decision characteristics. The stages of selection, planning and permissions
vary by the purchase ‘occasion’ for the customers (e.g. complete new heating system for new
built; purchase of an additional system element, an emergency breakdown or a regular boiler
replacement). According to Hecher et al. (2017) such additional factors as relative advantage,
ease of use, trialability, image and compatibility with existing infrastructure influence the
selection phase.

At the use and post purchase stage, Kaezing and Wistenhagen (2008) found that positive
experience with the product might have a high influence on the next purchase of the same
heating technology.

The review of decision-making models as presented in Table 4.3 led 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 between the technology
adoption models regarding the characteristics of the decision-making process, due to the
specific heating technology they analyzed. These former models do not investigate the special
characteristics of the decision-making process regarding credible sources of information,
channels, product attributes and brand preferences at the diverse stages of the purchase

process and the characteristics and attitude of the end customers.
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4.3 The theoretical framework of the doctoral thesis

This chapter introduces a proposed model of the end customers’ decision-making process of
heating products and investigates its special characteristics at each process stage. In contrary
to the technology diffusion and attitude-based models as presented in the previous chapter, the
doctoral thesis puts the end customers in the focus instead of the new heating technology, as
presented in Figure 4.1.

Figure 4.1: The marketing approach of the doctoral thesis
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One of the main differences is that the doctoral thesis is focusing on the decision-making
process instead of the successful diffusion process. Contrary to the external and internal
influential factors of the adoption process, the thesis is investigating a deeper customer
insight: characteristics, needs, motivation, attitude, the role of the social environment and

influential information channels at the diverse stages of the purchase process.
Based on the extensive secondary literature overview as presented in the previous chapters,

Figure 4.2 shows the proposed model of the decision-making process regarding the purchase

of heating products and its characteristics at the diverse stages.
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Figure 4.2: The theoretical framework of the doctor thesis
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The theoretical framework relies on fundamental marketing theories. For marketers, the
potential end customers’ mind is a black box, affected by consumption trends, regulations,
economic situation, etc. and other influential factors identified by the contextual analysis of
the heat market. Kotler and Keller (2006) consider the purchase as a flow process, where the
stimuli of external factors (e.g. social environment) trigger the customers’ mind (the Black
Box) that results in an action (decision for purchase). This | treat as a starting point for my
theoretical framework, including the classical, 5-step decision-making process of Engel
(1973).

As Figure 4.2 shows, the proposed purchase process consists of six stages. | assume that the
process starts with a zero-step called active and passive experience obtain, as | assume that
end customers are open to learn from the common knowledge with heating products, they are
aware of their environment and they are open to exchange information with their social
environment. This they do with strong and weak social ties about possible heating
technologies, without exact purchase intention. At this stage, end customers might be open to

the communication activities of the manufacturers or any other market stakeholders.

At the stage of purchase motivation, the initial need arises for a new heating product and end
customers are motivated to take action. Former research identified this stage as the
recognition of the problem or a need (Kaezing and Wistenhagen, 2008; Mahapatra et al.,
2008a). As Hofmeister-Toth (2014) argues, decision-making always happens in a situation.
As the initial problem is recognized, end customers compare the desired and the perceived
actual situation, which results in either satisfaction (no difference, no action) or dissatisfaction

(positive or negative difference identified, action needed) based on which the purchase
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process starts. The action can happen immediately (instant solution needed, e.g. heating
breaks down in winter) or at a later point of time (no instant solution needed, e.g. heating
renovation due to high energy consumption). According to Hofmeister-Téoth (2014), the
following situational aspects can motivate customers for purchase: dissatisfaction with the
current product (e.g. high energy consumption costs), change in the family lifecycle, change

in financial circumstances, marketing activities (e.g. manufacturers, retailers).

Table 4.4 gives an overview of factors that influence the perceived need for a new heating

product and triggers the purchase process.

Table 4.4: Influencing factors of the perceived needs for purchasing a new heating product

Category Motivators Source
Socio-economic Aging Mahapatra et al., 2008a
factors Household income Mahapatra et al., 2008a; Kasanen and Lakshmanan,
1989
Number of children Kasanen and Lakshmanan, 1989, Schleich, 2019
Wilhite et. al., 1999
Economic factors | Too expensive to operate Mabhapatra et al., 2008a
High maintaining and fuel costs Mabhapatra et al., 2008a; Caird and Roy, 2008
Stolyarova et al., 2015
Investment decisions IPSQOS, 2013
System is too old to operate
Situational factors | Break-down Mahapatra et al., 2008a; Hallin,1989; Stolyarova et
al., 2015; IPSOS, 2013
Environmental Energy saving Keirstead, 2007; Caird and Roy, 2008
factors Environmental consciousness Keirstead, 2007; Caird and Roy, 2008, Rizzo et al.,
2018
Social factors Status and social class Keirstead, 2007, Wilhite et al., 1999
Comfort considerations Michelsen and Madlener, 2013
Influence of peers Michelsen and Madlener, 2013
External factors Governmental grants Michelsen and Madlener, 2013; Wallace et al., 2010;
Hecher et al., 2017

Source: own compilation

Former models found several influential factors that increase the need for a new heating
product, based on the adoption of diverse heating technologies. Mahapatra et al. (2008a) see
the dissatisfaction with the existing heating system as a precondition for the adoption of a new
heating technology as the main underlying motivation for purchase. They found that less than
10% of the customers were willing to change for a new heating system, as they were satisfied
with their existing one. Michelsen and Madlener (2013) found that peers influence the
perceived need for heating products, prevailing in the opinion of friends and family regarding
the adoption. As Stern (1985) argued consumers often act as problem-avoiders and not willing
to change their energy consumption habits until an external factor (increase the price of

energy or availability problems) forces them to do it. | assume that end customers mainly find
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themselves in a situation, where the heating product breaks down and immediate action is
required. Governmental programs or manufacturers’ marketing campaigns do not create need

and purchase motivation.

Customers are at a different informational level regarding e.g. costs, product attributes, and
quality expectations, when they start searching for information. The acquisition of the
information has several sources and methods, depending on the type and the content of the
information and the nature of the product. (Nelson, 1970) According to Hofmeister-Toth
(2014), the information search is a mental and physical activity, can be internal and external,
active and passive. The internal search refers to a passive activity (mental search), where end
customers recall memories (e.g. own or peers’ prior experience) after the problem is
recognized. Meanwhile, the external search is always active, by turning to such sources as
family, friends, neighbors, colleagues, advertisements, exhibitions and fairs, online sources.
Regarding the influential information channel, end customers are turning to online over
offline sources of information with a higher relative frequency, in the information acquisition
phase of durable goods. (TNS Infratest Study 2010 in Hofmeister-T6th, 2014)

Table 4.5 gives a comprehensive overview of former technology adoption models that treated

the information search and the influencing sources.

Table 4.5: The influential role of social environment and trusted sources of information

Trusted sources of

Year Research Product . - Customer search behavior
information
En_er_gy Mass media (Ty’ Due to the fact that in 1984, the Internet as an source of
efficiency newspaper, radio, inf ion did ist. the role of professionals and
1984 Curtis et al refurbishment  magazines information did not exist, the role of professionals an
: - ! experts were still unremarkable; mass media was the
measures incl.  government - - :
; L most credible source of information.
heating subsidies)
Energy . . . .
. - . The opinion and experience of family members, friends
efficiency Social interactions and colleagues affect customers rather than experts
1985  Stern refurbishment  (family, friends, g perts.

Customers are not seeking information actively, only

measures incl. colleagues) when the decision for a new system is made.
heating
. Customers who actively searched for information were
Brezet cited . illi doot i ive heati luti hil
1994 in Dieperink Energy saving Installer willing to adopt innovative heating solutions, while
et al. (2004) innovations customers that relied on the installer opted for
) conventional solutions.
. Installer as a central person in the purchase and
2007  Keirstead PV systems Installer installation of PV/s.
. Organizations Public organizations are the most influential sources of
Kaezing and . . (information . - - - -
2008 . Eco-innovations .- information, rather than searching for information on
Wiistenhagen centers, municipal one’s own
utilities) )
Installer Installers are found to be the most influencing actor in
Mahapatra Innovative . ! the information search of households. Family, friends,
- interpersonal - . ;
2008a and heating o and neighbors stand in second place, Internet in the
communication, - ;
Gustavsson systems fourth place. Potential adopters start searching for

magazines, Internet

information actively.
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Direct marketing,

Energy Respondents found that color booklets distributed
O color booklets, - - h
efficiency | - through direct marketing channels the most credible
. nternet consisting - : -
2010  Wallaceetal. refurbishment - - source of information to understand energy efficiency
- of basic websites .
measures incl. - - refurbishment, followed by the Internet and telephone
- and interactive .
heating - hotlines.
websites
e The visibility of the solar panels and word-of-mouth
. Diffusion of - . . L )
2012 Rai and solar PV Social interactions,  appear to contribute to social interactions that lead to
Sigrin anels peer effect (WOM)  further adoptions. Peer effects lead to larger
P installations.
Passive influence of adoption is by witnessing PV
2013 Rai and Residential Social interactions, systems in the neighborhood, which increases
Robinson PV market peer-to-peer effects  confidence and motivation. Active influence by peer-to-
peer communication.
The American baseline study in 2012 found the
Heatin Installer, friends, installers as the most relevant information factor, the
2013  Harris S stemgs] Internet, yellow follow-up survey in 2013 showed the increasing role of
Y pages the Internet and the decreasing role of the installer and
friends.
2013 Turpin Heating Internet and social Innovative customer who is gathering information
P products media actively through Internet and WOM.
. Solar PV Identified statistically significant neighbor effect of PV
2013 Richter systems Peer effects adoption at the postcode district level.
Muller and Solar PV They found a relationship between former adoptions in
2013 Rode systems Peer effects the neighborhood diminishes with distance.
Graziano Solar PV Spatial neighbor effect conveyed through social
2014 and Peer effect : - L
i systems interactions and visibility.
Gillingham
Graziano et Solar PV Built environment affects the diffusion of PV systems
2016 Spatial peer effects indirectly, as it limits the temporal and distance extent
al. systems 8
of spatial peer effects.
Adoption of Observation of peers’ adoption and the perceived social
2016 Snape PV Peer effect norm about ownership is significant to PV adoption.
. . Most important source of information is the installer,
Heating Social network, . . L
2017  Hecher : adoption with recommendation is done by energy
products recommendations -
consultants or the social network
Energy
efficiency Consultancy centres and pop-ups make homeowners
. - Consultancy centres - :
2018  Meijeretal. refurbishment more aware of their energy use and stimulate them to
. and pop-ups -
measures incl. adopt low carbon technologies.
heating
2019  Suetal. Heating Peer effect The |nfluencg of peers through word-of-mouth and
products personal environmental awareness

Source: own compilation, based on Munkacsi and Mahapatra, 2019

Former technology based models considered the information search as one single stage of the
adoption process (Brezet, 1994; Curtis et al., 1984; Harris, 2013; Kaezing and Wustenhagen,
2008; Keirstead, 2007; Mahapatra et al., 2008a; Stern, 1985; Wallace et al., 2010) and
identified diverse information credible sources, depending on the product or technology.

Earlier studies emphasized the influential role of the mass media channels (TV, newspaper,
radio, magazines, etc.), whilst recent studies emphasize (or focus on) the influential role of the
Internet and social interactions. Some studies argue for the importance of the installers (e.g.
Keirstead, 2007; Hecher et al, 2017; Mahapatra et al., 2008), while other findings indicate the
diminishing role of the installers (Harris, 2013; Turpin, 2013). According to Keirstead (2007),
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customers perceive installers not only as a professional but also as a central contact person — a
project manager - of all other professionals (electricians, scaffolds, etc.) included in the
installation of photovoltaic systems. Later studies emphasized the importance of social
interactions (peer effects) and interpersonal communication, as potential adopters of new
technologies seek to reduce uncertainties by taking advantage of information from existing
owners. (Rai and Robinson, 2013; Snape, 2016; Su et al., 2019)

The diverging results of former models do not enable to draw a general conclusion on the
most consulted and most effective source of information of the information search process.
(Munkécsi and Mahapatra, 2019) From the marketing point of view, | believe there is no
single source of information but rather that the end customers turn to diverse sources of
information along the decision-making process. This means “the relative frequency at which
different channels are consulted and their relative importance may vary depending on the
stage of the purchase process.” (Munkécsi and Mahapatra, 2019) Therefore, in contrast with
previous studies, | assume that information acquisition consists of more steps along the

purchase process, where end customers consult diverse sources of information.

Based on the information acquisition model of Hofmeister-T6th (2014), | assume that end
customers might start the search for information internally, based on their prior experiences
with heating products, on their past researches (openness to heating products) or based on
information from common knowledge. In case the acquired information does not seem to be
sufficient, customers keep on searching for information by turning to external sources of
information. | assume that they either search for information on their own by turning to
diverse — mainly — online communication sources (including other users via online sources) or

to diverse personal contacts (e.g. strong social ties or to professionals).

At the stage of validation, | assume that end customers are going through an iterative
validation process. According to the former technology-based models, potential adopters
evaluate the new heating technology according to the following criteria, as presented in Table
4.6.
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Table 4.6: Evaluating criteria by the purchase decisions on heating systems

Category Evaluating criteria Source

Economical Annual costs of fuel Mahapatra et al., 2008a, 2010; IPSOS 2013
Investment costs Mahapatra et al., 2008a, 2010; Tapaninen, 2009a; IPSOS 2013
Operating costs Wiistenhagen et al., 2010; Tapaninen, 2009b,
Energy saving Wiistenhagen et al., 2010
Price-performance ratio Stolyarova et al., 2015
Warranty Stolyarova et al., 2015

Technical Reliability Mahapatra et al., 2008a, 2010; Tapaninen, 2009b; IPSOS 2013
Durability IPSQOS, 2013; Mahapatra et al., 2008a
Comfort

Personal Risk (affordability) Tapaninen, 2009a,b
Security of supply Mahapatra et al., 2008a

Social Belonging to a social class (social Tapaninen, 2009b

surrounding, neighborhood,
environmental friendliness)

Source: own compilation

As former adaptation models were investigating diverse heating technologies, consequently

the identified evaluation criteria are strongly deferred based on the heating technology. For

example, the risk perception might differ from an unknown technology (e.g. micropower

systems, heat pumps) from the perception of a condensing gas boiler. | assume that product

quality plays an important role in the information search and validation process and it is

perceived as product attributes of heating products. (Munkacsi, 2019) As the purchase of

heating products is described by both industrial and consumer market purchase characteristics,

Table 4.7 gives an overview on the quality attributes of both markets, based on the models of

Garvin (1987) and Heart (1989) and introduces the proposed quality attributes as validation

criteria for heating products.

Quality factors on the consumer
market (Garvin, 1987)

Table 4.7: The proposed quality attributes as validation criteria of heating products

Proposed quality attributes of
heating product

Quality factors on the industrial market

(Hart, 1989)

Performance
Durability
Conformance

Perceived quality (brand)

Features
Reliability
Serviceability

Aesthetics (Design and style)

Reliability
Technical parameters
Durability
Easy-to use
Price
Spare parts costs and supply
Design
Advertisements and promotion
Brand

Source: own compilation, based on Munkacsi, 2019

Operation

Reliability

Price

Terms of delivery

Special technical parameters
After sales services
Durability

Easy-to use

Secure use

Ease of maintenance

Spare part costs and supply
Flexibility to use
Advantages of advertisements
promotion

Convenient use

Design

and
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Furthermore, | assume that quality prevails not only at the validation stage but also at the
diverse stages of the decision-making process, as presented in Table 4.8. Due to the industrial
and consumer market characteristics, | assume that end customers perceive quality attributes
as validation criteria at the information search and post-purchase evaluation phase (due to the
consumer market characteristics). Furthermore, in the stages of definition of needs, product
specifications, information search and evaluation phase due to the industrial market

characteristics.

Table 4.8: The appearance of quality factors along the decision-making process

The stages of the customer The stages of the decisiemaking of § The stages of the industrial decision-
decision-making technology intensive consumer goo making
1. Problem recognition 1. Problem recognition 1. Problem recognition

2. Definition of needs €=} 2. Definition of needs
3. Definition of product specificatiog_ 3. Definition of product specifications

2. Information search 4. Active search for product 4. Search for the potential sources of
=Mormation and the potential sourcé®Y purchase (vendors)
of purchase

5. Request for offers 5. Request for offers
3. Evaluation of the alternatives 6. Evaluation of alternatives 6. Evaluation of alternatives and decision
€ for the vendors
4. Purchase 7. Purchase 7. Purchase
5. Post purchase analysis 8. Post purchase analysis 8. Evaluation of the execution /
fulfilment

Source: own compilation, based on Munkacsi, 2019

Overall, 1 assume that the information search and validation is an iterative process, where
respondents turn to diverse sources of information and validate the product quality factors that
lead to the final decision. Furthermore, | assume that end customers turn to their social
environment (strong and weak ties) either in person or via the Internet to obtain the most
important information for validation.

Former researches identified the stage of the final decision as to the selection phase, where
end customers selected the most suitable product based on relative advantages. (Mahapatra et
al., 2008a). | assume that reliability, durability and price are the quality attributes that end

customers consider by their final decision.

At the stage of post purchase, end customers evaluate the purchase process and gather further
experiences by the usage of the product. Kaezing and Wistenhagen (2008) argue that positive
experience with the given system is a strong predictor that customers will consider the same
vendor and brand next time. Nyrud et al. (2008) found that satisfaction from previous use
results in the re-purchase and customer loyalty towards the product.
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Based on these findings, | assume that end customers are willing to express both satisfaction
and dissatisfaction to their social environment and to the people around them. Current users

might influence earlier stage customers through their positive and negative experience.
4.4 Propositions of the doctoral thesis

From a marketing point of view, manufactures are effected by the economic, political and
legal regulations and the challenges of the modern consumption. This encourages them to
design competitive products portfolios, good-performing sales and marketing strategies to
fulfill customers’ needs. As heating products are complex systems with high investment costs,
bounded to permissions and professional planning, end customers are not able to purchase and
install them on their own. Installers, planners, architects and other professionals are important
influencers of the purchase process, which leads to the multi-level customer segmentation
challenge of manufacturers.

The brief scientific literature review on existing end customer decision-making models

pointed on the following research gaps:

e End customer characteristics: though end customers are the purchasers and final
users of products, former research investigated them only in context with the adopted
heating technology. Deeper customer insight is not investigated;

e Purchase process: former research investigated the adoption process and the related
decision-making of successful adoption. The purchase process, its stages, connected
with classical marketing models is not investigated,

e Impact of new consumption patterns: how and to what extent do modern
consumption trends influence the purchase process of the heating products, is not
investigated by former models (e.g. the leading role of Internet);

e Experience-based consumption: the role of experience (of purchase and use) has an
increasing role in consumption, which is related to the influential role of the social
environment in modern decision-making. If it also applies to the heat market, it is not
yet investigated;

¢ Involvement: involvement of end customers along the product lifecycle (purchase,
use, break-down, repair and re-purchase) leads to deeper customer insight, thereby a

better customer understanding of motivation and attitude.
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Due to the lack of secondary information, in the potential research fields propositions

(abbreviation: P) was conceptualized, as presented in Table 4.9.

Table 4.9: Propositions of the doctoral thesis

Proposed Propositions based on the theoretical framework  Characteristics of the decision-making process
stages regarding the purchase of heating products at
the different process stages

Experience PO: End customers show an openness towards End customers exchange information in their social

obtain heating products without specific intention to surroundings and perceive information from the
purchase. common knowledge.

Purchase P1: The situational influence of emergency Influence of the social environment do not trigger

motivation breakdown motivates the customers for purchasing | the purchase but influence the initial expectations
a new heating system. of the end customer towards the new heating

product.

Information P2: End customers start the search for information Based on the openness of end customers and the

acquisition with internal search. The sources of their information of the common knowledge, they recall
expectation is word-of-mouth and common information by the internal search. The strong and
knowledge. They continue the search for weak social ties play a role in the external
information with external search, where the information search, where online sources of
interpersonal communication and social media are information are preferred over offline sources.
the most relevant information channels.

Validation P3: End customers are consulting diverse sources Strong and weak social ties (either in person or via
of information and validate the obtained Internet) are the preferred consulted sources over
information in order to make the final decision. the installer.

Validation criteria are the quality product attributes.

Final P4: Reliability, durability and price-performance Social sources lead to the final decision; online

decision ratio are important purchase criteria by the final sources of information are preferred than offline
decision. sources by the final decision.

Post- P5: Customers are willing to recommend the End customers express their feelings (both positive

purchase product if they perceive an additional benefit along | and negative) to their social environment.

evaluation the purchase process.
P6: Heating products might be low and high -
involvement products at the same time, depending
on the situation users interact with the product.
P7: The purchase process of heating products is | End customers might perceive social risk, as they
influenced by financial, functional and social risks. | want to correspond to their social environment by
the decision-making process.

Source: own compilation

In order to investigate the propositions, thereby to better understand the end customers, and
the role of social influence along the purchase process, empirical explorative research needs
to be conducted with end customers on the residential heat market. The following chapter

introduces the two-step empirical research methods and results.
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5 THE TWO-STEP EMPIRICAL RESEARCH: ANALYSIS, RESULTS

For a deeper understanding of the end customers’ decision-making process, a two-step
exploratory research was carried out with homeowners in Hungary. In the first step, in-depth
interviews were conducted and based on the key findings, quantitative assessments were made.
This section presents the research method, the empirical results and the thesis of the

dissertation.
5.1 Research method

In such a challenging market environment and product characteristics presented in previous
sections, heating manufactures must better understand the end customers and their decision-
making process with heating products. The insight of end customers’ and their purchase
process are essential elements for successful budget allocation and performance-based sales
and marketing activities, thereby for successful market operation. This leads to the doctoral

thesis to present the following marketing research question.

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?

To find answers to the marketing research question, a structured research framework was

designed, as presented in Figure 5.1.

Figure 5.1: The research framework

Exploratory research
Marketing problem . Step 1: Qualitative research. Pair-
Development of the Research design based in-depth imterviews with
propositions, the Conceptualization of the households, development of

Results and conclusions

Evaluation of hypothesis,

answer the research

marketing research empirical research and hypothesis |
question

question and its research method Step 2: Quantitative research. Online
components questionnaire with end customers to
make quantitative assessments

Source: own compilation
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As the dissertation treats the decision-making process regarding the purchase of heating
products from a fundamentally different view contrary to formal technology adoption models,
the extensive secondary research led first to the conceptualization of fundamental propositions.
On the grounds of propositions, the two-step, mixed-methods exploratory research was

designed.

The mixed-method design is “characterized by the combination of at least one qualitative and
one quantitative research component” and can be described as follows: “mixed-method 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.”
(Janson et al., 2007 in Schoonenboom and Johnson, 2017) The advantage of this research
technique lies in concrete rationales, categorized by Bryman (2006).
Amongst others in:
e Credibility (employing both methods enhances the integrity of findings);
e Context (qualitative research provides contextual understanding coupled with
generalizable results);
e Confirm and discover (using qualitative data to generate hypothesis and using
quantitative research to test them).

The timing and the dependence of the research components are important factors by the
design. In sequential design, either the qualitative or the quantitative component precedes the
other. In case of concurrent design, both components are executed nearly simultaneously.
Furthermore, the two research components are dependent, if the implementation of the second
component depends on the results of the first component. (Schoonenboom and Johnson, 2017)
The crucial part of this research method is the ‘point of integration’, at which the qualitative
and the quantitative components are brought together. The integration happens mainly in the
resulting point (the results of the qualitative component are elaborated and the results of the
quantitative component is added and integrated)

The mixed method research offers various typologies for research design, proposed by
Creswel and Plano Clark (2011), such as the exploratory sequential design (the first phase of
qualitative data collection and analysis is followed by the collection of qualitative data to test
or generalize the initial qualitative results), which was applied in the doctoral thesis. In the

first step, qualitative in-depth interviews were carried out with homeowners to get a deeper

56



insight into the decision-making process, to evaluate the propositions and to develop the
hypothesis. In the second step, the online questionnaire was executed to make quantitative
assessments and to test the hypothesis.

In the course of the mixed method research approach, the results of the qualitative in-depth
interviews highly contributed to the conceptualization of the quantitative assessments. Due to
this reason, Chapter 5 first presents the results of the qualitative research step, then presents
the evaluation of the propositions, then drawing main conclusions to break down the market
research questions into question components and in the final step to conceptualize the
hypothesis. The results assisted to design the online questionnaire and to make quantitative
assessments. Finally, the results of the quantitative research are presented, the hypothesis is
evaluated and the thesis of the dissertation is conceptualized, thereby the marketing research

question and its components are answered.

As the purchase of heating products is strongly seasonal, timing for the online questionnaires
was critical. The research plan is presented in Figure 5.2. For that reason, the month of
December was chosen to increase the chances of high involvement and fast execution.

Figure 5.2: The research plan

Calender Weeks 2013

L s July August September October Novemb Decemb

29, 30. 31. 32, 33. 34. 35 36. 37. 38. 39. 40. 41. 42, 43. 44. 45. 46. 47. 48. 49. 50. 51.

Source: own compilation, based on Veres et al., 2009
The research was designed and carried out in 2013, financially supported by Bosch
Thermotechnik GmbH. The research question was developed in July 2013, with the goal to
conduct fieldwork before the end of the season, as that is the typical time period when heating
products are purchased. The online questionnaires were conducted throughout November
2013 and the analysis of the results started at the beginning of the following year.
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5.1.1 Step 1: The qualitative in-depth interviews

The framework of the qualitative research was based on the “7 O Model” from Kotler (1998),
to investigate the characteristics of the purchase process of heating products, presented in the
theoretical framework of the doctoral thesis, in Figure 4.2. The model investigates the
decision-making process from the following perspective:

e Occupants: Who are the customers and which characteristics do they have?

e Objects: What do they purchase and what are the main expectations and needs?

e Objective: Why do they purchase? What are the main motivations and motifs?

e Organization: Who is taking part in the purchase and what is their role?

e Operations: How do they purchase? (Purchase behavior, types, attitudes)

e Occasion: When do they purchase? (Timing of purchase, expectations and needs)

e OQutlets: Where do they purchase? What are the preferred sales channels?

In order to get qualitative assessments, | applied the in-depth interview technique. An in-depth
interview is “an unstructured, direct, personal interview, in which a single respondent is
probed by a highly skilled interviewer to uncover underlying motivations, beliefs, attitudes
and feelings on a topic”. (Malhotra, 2010 192) This interview technique is frequently applied
when the goal is to gather detailed information on a specific research topic, the customer
behavior is complex and it is essential to understand the individual aspects. (Gyulavari et al.,
2017) The reason for choosing this interview technique was, because:
e It helps to identify the diverse stages of the purchase process;
e It helps to identify the influencing contact person and credible information source,
brand choice, etc.;
e |t gives a deeper insight into such factors as timing, motivation, experience,
involvement and post-purchase attitude;

o It allows the development of sophisticated explanations of the propositions.

The main disadvantages of this approach are it is unable to provide quantifiable answers, it is
non-representative and the lack of structure makes the results susceptible to the interviewer’s
influence (Malhotra, 2010).

The participants of the interviews were couples (husband and wife), living in one household.
The couples are the largest unit of the households’ purchase decisions and they are known to

have been carried out a joint purchase decision (Bryman and Bell, 2015). The presence of the
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partner could help to reduce the uncertainty that the complexity of the interview topic may

have caused. In total 10 in-depth interviews have been carried out separately, with selected

couples (meaning 10 interviews, each with the couple of the household), owning apartments

and/or houses in Hungary, presented in Table 5.1.

Table 5.1: Demography of the pair-based in-depth interviews

Participants Education Type of Current heating Purchase situation and prior experience
Age (wife/ own system
husband) property
Couple A University House Central heating: Latest purchase: newly built later
51/52 Degree Conventional gas boiler | extension with tile stove
+ Radiator + +tile stove | Prior experience: flat with own central
heating conventional gas boiler later and
radiator
Couple B University House Wood burning tile Latest purchase: newly built with wood-
55/59 Degree/ stove and separate burning tile stove
Professional water heater for Prior experience: no prior purchase
First-time Qualification domestic hot water experience, due to district heating in the
purchaser! former flat
Couple C College House Central heating: Latest purchase: newly built
32/35 Degree Wood burning solid Prior experience: conventional gas boiler
fuel boiler + Radiator + | in the flat, former owner bought it, no own
First-time Floor heating purchase experience.
purchaser!
Couple D Professional House Central heating: Latest purchase: refurbishment of existing
48/54 qualification Condensing gas boiler conventional gas boiler for condensing
+ Radiator + Floor counterpart.
heating Prior experience: new built
Couple E Professional House Central heating: Latest purchase: refurbishment of existing
48/45 qualification Condensing gas boiler conventional gas boiler for condensing
+ Radiator + Floor counterpart
heating Prior experience: newly built
Couple F Professional Flat Central heating: Latest purchase: refurbishment of existing
45/70 qualification Condensing gas boiler conventional gas boiler for condensing
+ Radiator counterpart
First-time Prior experience: flat bought with existing
purchaser! heating, no own purchase experience (no
heating renovation)
Couple G University House Central heating: Latest purchase: newly built
48/49 Degrees/Profe Condensing gas boiler Prior experience: conventional gas boiler
ssional + Radiator + tile stove in the former flat
qualification
Couple H Retired House Central heating: Latest purchase: extension of the existing
72/80 Conventional gas boiler | gas system with a tile stove
+ Radiator + tile stove Prior experience: purchase of a
conventional gas system into the house
Couple | Professional House Central heating: Latest purchase: newly built
35/50 qualification Condensing gas boiler Prior experience: district heating, no prior
First-time + Radiator + purchase experience
purchaser!
Couple J Professional House Central heating: Latest purchase: extension of the existing
52/55 qualification Condensing gas boiler condensing gas boiler with a tile stove

Source: own compilation

+ Radiator + tile stove

Prior experience: newly built

The couples were selected by using the non-probability snowballing sampling technique. This

technique ensured the selection of the relevant target group (candidates owning a property and
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purchased the heating product) and excluded tenants (who made no purchase decisions on
heating products). Subsequent respondents were selected based on the referrals or information
provided by the initial respondents (e-mail, telephone number, etc.). The interviews were
carried out in waves, by obtaining referrals from referrals. (Malhotra, 2010) This interview
method might have unintentionally overlooked the views of end customers in a different
purchase or sampling situation, which | consider as the limitation of the method. The
interviews were carried out in homes of the respondents, which ensured a more pleasant

atmosphere and helped to reduce the uncertainty by the interviews.

The interviews were based on an interview outline, as presented in Figure 5.3. This was a line
of open-ended questions adapted to the respondent’s phrasing, way of expression, avoiding

standard templates. (Veres et al., 2009) For the complete interview outline, see Appendix 5.

Figure 5.3: The outline of the pair-based in-depth interviews

* Introduction
* Goal of the depth- interview
Warm-up | * Warm-up game to break down the barriers the interview situation may cause

+ Profession
+ Relation and values within the family, circle of friends, social environment
+ Personal characteristics
Lifestyle and | . Vision about the future, personal and family goals
values « Free time activities, hobbies

+ Attitude towards home and interior design

+ Heating habits
Role and + Values related to heating (role of heating in the daily routine)
value of | . perccived need fora new heating product, the initial situation

heating
+ Characteristics of the purchase process and the identification of the stages
* Influence of'the installer, family and friends or other users along the purchase process
« Identification of diverse information sources and their credibility
Purchase | . perceived brands and the diverse quality attributes by the purchase
process

*The influencing role of former purchase experience

+ Final decision: brand choice
* Place of the purchase
Postpurchase * Perceived risks and the degree of involvement
evaluation | *Postpurchase attitude: willingness to re-purchase, making recommendations, etc.

Source: own compilation

The structure of the interview and the defined research topics as presented in Figure 5.3

follow the research question and the theoretical framework as presented in Chapter 4.3.
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Investigates the end customer needs, values, attitude to heating and studies the purchase
motivation, the information search behavior, the influential contact person and credible
sources of information, the perception of quality attributes and brands along the purchase

process.

The following interview techniques were applied to get a deeper end customer insight:
e Word association: words associated with heating products (Galton, 1879);
e Autobiographical memories: memories recalled on heating products (Bruhn, 1985;
1989);
e Choice ordering: needs that heating products should fulfill (Donoghue, 2000);
e Third-person technique: opinions of other people’ s action (Donoghue, 2000);

e Picture technique: picture associated with a brand or a product (Donoghue, 2000).

Additionally, for conducting the interviews, the narrative technique was applied. The aim
was to not ask directed questions and instead, the moderate let the interview speak openly
about the topic. The definition of “Narrative has been studied from a variety of perspectives.
Mishler (1986) summarized analyses of spoken narratives as emphasizing: a) textual matters,
or the syntactic and semantic devices internally connecting parts of the text, b) ideational
matters, or the referential meaning of what is said and c) interpersonal matters, or the role
relationships between teller and listener as reflected in speech.” (Sandelowski, 1991 161)

During the interviews, notes were made and the analysis was carried out with the Nvivo 10
program, which entailed reading, documenting and systematizing the interview notes. The
analysis is presented by qualitative (narratives and quotes of interviewees) and quantitative
(frequency tables) analysis. The reason this evaluation is to avoid the loss of information, the
presentation of quotes results in a deeper understanding of the results and the frequency
analysis supports the better interpretation. (Gyulavari et al., 2017) The results are visualized
with the method word frequency query, namely with world/ tag clouds and frequency tables,

presented in Chapter 5.2 and in Appendix 6.

5.1.2 Step 2: The quantitative online questionnaire

In the second research step, a quantitative online questionnaire was conceptualized and

carried out with residents of Hungary during November 2013.
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The goal of the second research step was to:
e Get quantitative assessments of the end customer characteristics, needs, attitude and
motivation and decision-making process regarding the purchase of heating products;
e Test the hypotheses if differences in the purchase process can be identified between
respondents based on their prior purchase experience.

Based on the key findings and the conclusions drawn from the results of the in-depth
interviews, Figure 5.4 presents the structure of the online questionnaire, consisting of three
main parts. The structure of the questionnaire follows the outline of the theoretical framework,

as presented in Figure 4.2.

Figure 5.4: Structure of the online questionnaire

e

Screening F 1. Warm-up

EETTTEEET

2. The purchase

process 3. Cool down Demography

A4

Source: own compilation

As Figure 5.4 shows, before the respondents start to fulfil the questionnaire, they have to pass
through a screening section to identify the relevant target group. The main part starts with a
warm-up, where the stimuli of external factors (e.g. marketing mix elements and the influence
of the economic, social and lifestyle environment, etc.), the values, needs and attitudes are
investigated, from a marketing perspective as presented in Figure 4.1.

After that, respondents proceeded to the topic of the purchase process. The sequence of steps
and the structure of the questions follow the theoretical framework, presented in Figure 4.2.,
furthermore lies on the key findings of the pair-based in-depth interviews, presented in
Chapter 5.2.3.

During the cool-down, participants are asked about the post-purchase evaluation: if they were
satisfied with the purchase, willing to make recommendations or re-purchase. Furthermore,
they are asked how they perceive risk and their involvement along the purchase process.

Finally, some questions about the demography were asked.
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The structured online questionnaire was designed and carried out in December 2013, with a
different set of respondents than those who were interviewed. The online research was carried
out online using a panel. The advantage of this research technique is that panel research
provides a large, representative sample, the execution is fast and the perceived anonymity is
high. So the probability is low that respondent’s answers are influenced by social expectations
or pressure. (Gyulavari et al., 2017) The online questionnaire offers a standardized solution,
meaning easy applicability and evaluation of the results. The disadvantage of the research
method lies in the fact, that the predetermined structure might influence and limit, furthermore,

in some cases, the respondents cannot or not willing to answer. (Gyulavéri et al., 2017)

Ipsos Interactive Services, which maintains a database of individuals that agree to take part in
online market research, provided the cross-sectional sample. The quality of the panel is
verified, updated and managed by Ipsos Interactive Services. Bosch Thermotechnik GmbH
financially sponsored the access to the panel. The members of the panel represent the people
over 18 years that have Internet access. It was not possible to make sure that they represent all

potential purchasers of heating products in Hungary.

The potential participants of the survey received a web link to access the online questionnaire.
Screening questions were used in order to access the questionnaire. This was a critical step so
that people that did not meet the following criteria were removed:
e  Ownership: own one or more houses/flats or will buy a house/flat or will build a house
e Changed or intend to change the heating product in the past or coming 18 months

e Experience: first-time purchasers or experienced purchasers

This screening method allowed finding the right target group that could give valuable and
credible answers to the detailed questions along the purchase process. Thereby it was possible
to identify the potential purchasing customers of heating products. For example, respondents
living in rentals would have been an irrelevant target group as purchase decisions are mainly

made by the property owners. For detailed screening logic, please see Figure in Appendix 7.

In total 1.163 respondents opened the questionnaire, thereof 643 respondents were screened
out, as they did not fulfil any of the screening questions. Furthermore, 103 respondents left
the questionnaire without completing it, probably due to the complexity of the research topics

and due to the length of the questionnaire (about 12-15 min).

63



In the end 417 respondents (N=417) fit the criteria and completed the questionnaire, the
structure of the sample is as presented in Table 5.2.

Table 5.2: The structure of the sample

In the past or coming 18 months ...

Already purchased  Intend to purchase  Total (N)

3 First-time purchasers 25 166 191
c
(3]
‘S Experienced purchasers 105 121 226
o
& Total (N) 130 287 417

Source: own compilation

Based on former purchase experience, in total N=191 first-time purchasers and N=226
experienced purchasers who participated in the questionnaire. Within the respondents, N= 130
already bought their heating product in the past 18 months, N= 287 were planning to buy
within the coming 18 months. This means that the sample consists of respondents in the
diverse stages of the purchasing process: adopters (already purchased in the past 18 months)
and those, who are at the diverse stages of the planning process (plan to purchase in the
coming 18 months). Due to this reason, results present the responses of the total sample
(N=417) until the information validation stage. As future purchasers have not made their final
decision yet, the results from the final decision present the responses of the N=130

respondents.

The questionnaire is based on nominal and interval (5 point Likert-scale) scales. In order to
evaluate the characteristics of the purchase process, the nominal scales were analyzed as
percentage frequencies. In order to have a broader comparison of the social communication
channels, the percentage of the relative frequencies were clustered. Please note that some
communicational channels were clustered in two categories, e.g. because “Internet blogs and
forums” can be understood as online sources and as a “social environment source” at the same
time. (Munkacsi and Mahapatra, 2019)

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

search/ ads, other online sources, newsletters, general information portals;
e Offline sources: TV, magazines, consultation at professional stores, DIY stores, radio,

exhibitions, trade fairs;
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e Social sources: social media, blogs and forums, parents, family, friends, colleagues,

husband/ wife, neighbors, opinion leaders.

In order to identify differences in the purchase process between respondents based on their
former purchase experiences, in the nominal scales cross tabulation methods were applied.

The analysis helped to understand how the independent variable (non-metric: experience)
relates to a dependent non-metric variable, such as the reason for buying a new heating
system. Chi-square tests were examined to identify significance and to prove (a/the)
connection between variables. Phi and contingency coefficients were applied to assess the

strength of association.

The null hypothesis was taken as usual, that all means are equal. The independent (nonmetric)
variable was the experience, the dependent metric variables measured on a 5-point Likert-
scale. In order to test the null hypothesis F statistics were applied and the strength of the effect

was measured by eta?. In each case, the level of significance was defined by 5%.

In addition, the quantitative online questionnaire contains two open questions, to explore the
relevance of the childhood memories and the information from the common knowledge in the
awareness phase of the respondents. In the case of both questions, respondents were provided
a description field, where they could type in their answers. For the complete questionnaire,

please see Appendix 8.

The analysis of the questionnaire and the presentation of the results follow the structure of the
online questionnaire presented in Figure 5.4, thereby the theoretical framework as presented
in Figure 4.2. The result chapter (Chapter 5.3) presents the characteristics of the potential end
customers of heating products, followed by the analysis of the decision-making along the
purchase process. Chapter 5.4 summarizes and presents the empirical results in thesis points

reassigned to the research questions.
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5.2 Results of the pair-based in-depth interviews

This chapter presents the result of the pair-based in-depth interviews. First, the characteristics

of the end customers are elaborated, followed by the characteristics of the purchase process.
5.2.1 Characteristics of the end customers

The couples were between the ages of 32 to 70 years, indicating average age range of the
target group in which such purchase decision are made. The respondents had diverse
professional backgrounds including professional qualifications, university degree or serving
In a manager position.

Based on prior purchase experience, couples can be grouped as follows:

e First-time purchasers: without purchase experience (Couple B, C, F, I);

e Experienced purchasers: with prior purchase experience (Couple A, D, E, G, H, J).

In order to get a deeper insight into their special characteristics, respondents were first asked
about their personal lifestyle and main values, as presented in Figure 5.5 (see frequency tables
in Appendix 6). As the left cloud shows, interviewees mentioned the importance of “relations”
in their social environment on the first place in context with family, friends and with other
people (neighbors, colleagues, etc.) around them. Based on the responses in context with their

social environment, assumingly respondents could be clustered into two groups.

Figure 5.5: End customer characteristics: lifestyle, values and attitudes

Personal lifestyle and main values Role and values of heating in the customers’ lifestyle
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Respondents more resistant to the influence of the social environment (four couples,
thereof first-time purchasers: one couple, experienced purchasers: three couples). They rather
not ask for opinion of friends on the first place, they make their decision preferably on their
own. The influence of the social environment along the purchase process is limited to the
family relations (strong ties). Colleagues and neighbors (weak ties) do not play a relevant
influential role. As Couple A said:

“We do not odrh, because of theiropiom,diy ifitcers t o t he

Couple B mention the reason for that:
“We have a | ot of great friends, but we

S

t

not rely only on the opinion and experiences of others. All in all, everyone has different needs

and expectations, and conceived individual

Respondents less resistant to the influence of the social environment (six couples, thereof
first-time purchasers: three couples, experienced purchasers: three couples): weak ties such as
friends, neighbors and colleagues play an influential role in the social environment. These
interviewees have a strong and traditional relationship with their friends, mainly from the
school times. As Figure 5.5 shows, tradition and past experiences are important elements of
the purchase decisions. Respondents turn to these contacts of the social environment to

exchange information and experiences about certain products or purchase situations.

The importance of the relations (family, friends) was perceived by exchanging information by
purchase process, as Couple C said:

“ Te exchange of opinion and experience betvwmethers is important. My brothen-law

in working as an installer, o f As anotherceugle we

said:“ I n our family t h-eakipgis anredsential siem which affelceticei s i o

common hous®Id” .

Some of the respondents (Couple B, C, F) have stable and lasting friendships, dating back to
the young ages (e.g. kindergarten, elementary school). These strong relationships in the social
environment might influence the decision-making of the respondents, indicated by the words
“decision” and “experience” (see Figure 5.5, left cloud). As Couple F said:

“There is an opinion leader in our circle ofdnds, who is very ufp-date and well informed

about different topics and products
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Couple B and C, furthermore Couple D and E are neighbors and have a close relationship.
They exchange information and experience mainly with decisions made on the house, they
recommend products, brands and professionals to each other.

The words “conscious”, “careful” and “attention”, as presented in Figure 5.5 (right cloud),
might refer not only to their social relations but also to the lifestyle of the respondents in
context with the environment. Respondents care about personal health (nutrition and sports),
conscious energy and gas consumption, which leads them to buy energy-efficient household
appliances and take alternative transportation. As Couple E said:

“ W do our besto live environmental conscious

In context with heating products, respondents care about their energy consumption and
sustainability by considering alternative heating options such as pellet boilers, tile stoves and
condensing boilers. As Couple E said:

“ W were thinking about to install a solar panel to use regeneratieegy in order to reduce

cost .

Due to the increasing energy prices'?, respondents are not only looking for alternative heating
solutions (wooden heating, tile stove, etc.) but they control their heating system by regulating
the radiators if they are not at home or during the nighttime. The house is heated to be “warm”
and “cozy” especially for “special occasions” (Figure 5.5, right cloud), such as family
celebrations or festive season.

Respondents were asked about the element of their homes they are the most proud of. The
bathroom tiles or the fancy kitchen furniture was mentioned, but not the heating system.
Important that heating should not ruin the interior design of the living space. Couple D said:

“1f 1 could buy a stylish boiler | would pl a

Interviewees were asked to associate certain words to heating products (see list of words in
Appendix 5, question 3). Diverse tastes, sounds, needs were specialized. Such characteristics
were agreed as available, reliable, ergonomic, aesthetical, trust, warm, fast, tough, intelligent,
etc. Respondents associated the heating products with a competent person, based on product
personalities of Aaker (Aaker, 1997). This prevails in the expectations towards the heating

product.

10 The main energy source in Hungary is gas; it has a good coverage, but decreasing heating quality expensive.
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Past experiences such as “childhood” and “memories” (see Figure 5.5, right cloud) had an

influence on their present attitude. Couple I said:

“As an alternative solution wought about wood heatirtgchnologybecause the feeling of
crackling fire reminded us of our chil dhood.
This means that the learning process begins during the early ages. Customers had a positive

association to wood heating methods due to past memories, as Couple J said:

“The view and the sound of crackling fire ca

In addition, respondents could recall information from the common knowledge!! and from
word-of-mouth about diverse heating technologies, brands, and about country of origin
information. As Couple E said:

“There isa common knowledge about heatprgpducts just as everybody knows that German

cars are the most reliable.ebwar e of I tali an heating brands.

Interviewees found important to be well informed about current technologies and possibilities,
independent of an actual need for a new heating product. Respondents are open for credible,
brand neutral information.

As Couple A said:

“The consumer society expects from consumers to-bedgie and welinformed regarding

innovdions and the latest technologfh e at i ng devi ces”

Respondents were asked to recall information on advertisements. Interestingly, none of the
respondents could recall information on any kind of advertisement with heating products.
Even by showing heating flyers without brand names, the participants were not familiar.
According to the Couple D:

“1t 1 s s o r aadeertisemens @ somehovhweegustimissing them
This leads to the conclusion that end customers are open and aware to learn about heating
products at all times, and they are interested in brand neutral, fact-based information.

11 Common knowledge refers to widely known information, which “depends crucially on how each person understands or
interprets how other people understand or interpret a communication” ... “Social media technologies are particularly good at
both creating common knowledge” (Chwe, 2013)
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5.2.2 Characteristics of the purchase process

Respondents recalled different information along the purchase process, as presented in Table
5.3.

Table 5.3: Purchase process of heating products

Word Length Count Weighted Similar Words
Percentage (%)
Internal 8 24 3,13 Interior, internal
Guarantee 9 18 2,28 Guarantee, security, warranty
Information 11 16 2,09 Information
Program 7 17 2,09 Planned, program, programs
Expensive 9 15 1,96 Expense, expensive
Product 7 12 1,57 Product, production, products
Experience 10 12 1,48 Experience, experienced, feelings
Advertising 11 9 1,17 Advertisement, advertising
Purchase 8 9 1,17 Purchase, purchased, purchases, purchasing
Shopping 8 9 1,17 Shopping
Collected 9 8 1,04 Collected, collecting, collection, ingathering
Recommended 11 8 1,04 Recommended
Internet 8 7 0,91 Internet
Technology 10 7 0,91 Technical, technology
Confirmed 9 6 0,78 Confirmed, support, supported, sustainable
Construction 12 6 0,78 Construction, manufactured, manufacturer,
manufacturers
Knowledge 9 6 0,78 Knowledge

Source: Munkécsi and Simon, 2018 with Nvivo 10 program

The word “internal” refers not only to the importance of the interior design in the purchase
process, but also to the “internal search” respondents conduct. Respondents perceive the
products “expensive” and the purchase process has to be well proven with “information”.
Respondents are looking for security of supply to which the word “guarantee” refers.
Referring not only to the product functionalities but also to the certainty that the acquired
information is trustful. The influential role of <“experience” prevails through

“recommendations” along the purchase process that needs to be reliable.

Interviewees recalled information from diverse purchase process stages. The decision-making
was perceived complex and took three to six months. As respondents are open to learn about
heating products, they recalled information from their childhood memories and from the
common knowledge. This I call awareness as the zero stage of the purchase process, meaning

active and passive obtain of experiences with heating products.
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Respondents were asked about their initial purchase situation. Based on the answers,
interviewees can be clustered into two different groups:

e Refurbishment of existing heating system (Couple A, D, E, F, H, J). Respondents,
who refurbished their ca. 15 years old heating system. Motivation for new purchase
included: the old heating system was too expensive to operate (Couple D, E, F), rising
costs of gas (Couple A, H, J) and emergency breakdown (Couple F);

e New purchase (Couple B, C, G, I). Respondents, who built a new house and chose
their new heating system on their own. As the heating product is selected at a later
point of the building process, available budget is limited so cost is the main motivation.

Interviewees deliberately plan the purchase of the heating product (nine couples), instead of
facing an emergency breakdown (one couple). Respondents found mainly financial factors
(e.g. rising energy costs, heating product is too old to operate efficiently, etc.) the main
underlying motivation. They reported the investment characteristic of the purchase process (0
first-time purchasers, 6 experienced purchasers). As Couple E said:

“ W were thinking about to install a solpanel by changing ouboiler, but it was way too

expensive and the return. on investment wasnh

The governmental subsidies were found to be less attractive due to the unfamiliar application
process and the insecure outcome. Respondents are not sure upfront if the application
succeeds and if the refunded amount of subsidy covers the investment costs. Couple E
mentioned that they timed their purchase to a governmental support program, but the process
was too difficult and only 30% of the total investment cost was refunded after a 6-month

delay.

In addition, changes in the family lifecycle was found as underlying motivation. Couple I
extended their existing heating system as the old parents moved in (one first-time purchaser).
Also due to an increased income that enabled them to afford a house rather than a flat (2 first-
time purchasers, Couple B, C). The influential role of the social environment was not found to

be triggering the purchase of a new heating product.

Respondents mentioned certain product quality attributes that they perceived as expectations
towards the new heating product in this stage of the purchase process. They were reliability,
durability, technical performance, guarantee, etc. The source of this information was prior
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purchase experiences and common knowledge. Respondents were asked about brands they
perceived in context with quality attributes, they said:

“Buderus is too expensif@ us’,“ Our n edcanméndethe brand Termomax, veas
very satiad"“i\ai sk @lddile brand.

After that, respondents started with the information search process: how they started to
search for information and how they validated the obtained information. This | consider as the
two sub-stages of the information search process. Figure 5.6 presents the information search
behavior of interviewees and indicates the influential role of the social environment at this

stage of the purchase process.

Figure 5.6: Information search behavior

e ™
| External search, turning to external sources:
« Inthe case of six couples ~
+  Started information search on their own by turning (Internal information search behavior:
to diverse online and offline information sources | * Inthe case of three couples
Childhood memories
Personal experience
Common knowledge

(External search, turning to other people:
« In the case of four couples
¢ They twrned to a contact person for information
— One couple turned to friends
— Three couples turned to the installer

Source: own compilation, based on Munkacsi and Mahapatra, 2019

Three couples (one first-time purchaser, two experienced purchasers) conducted internal

searches at first, by recalling information from the common knowledge and from childhood

memories. After that, six couples conducted external searches (two first-time purchasers, four

experienced purchasers) by consulting diverse online and offline sources, such as
manufacturers’ website, brand neutral portals, blogs, forums, etc. These respondents assumed

that the installers” recommendation was not trustworthy.

Four couples (two first-time purchasers, two experienced purchasers) turned to other people

around them to exchange information and experiences. Thereof only one couple turned to

their friends (first-time purchaser), who said:

“We prefer to ask them i n t-to-datefinimary topicgandc e b e

the r opinion iIisutrseswwatthyex.pefieoce, 'S t he

Another three respondents turned to the installer (one first-time purchaser, two experienced
purchaser) said that they relied on the installer already from the very early stage of purchase

process. Respondents defined their requirements towards the heating product, but did not
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insist on a certain technology or on brand. They relied on the recommendation (proposed
technology and brand) of the installer because they found the purchase process technically too
complex and were afraid to make the wrong decision.

Beyond the recommendation, the installer also purchased and delivered the heating product
for the respondents. They mentioned the following credible sources of information connected
to the installer: consultation with installer, consultation with energy consultant, consultation in

professional stores and consultation with architects.

Respondents consulted with other professionalalong the information search phase (mainly in
case of new built) but these professional were reported having an indirect influence on the
product choice (e.g. consultation with an architect: the size of the radiator has to fit below the
windows).

Respondents said that they were highly involvedalready at the very early stage of the
purchase process, especially the three couples, who started the search for information with

internal search and continued externally, on their own.

Respondents perceived the information search stage as an iterative process, where most of the
respondents crosschecked the obtained information with other sources. This was the
information validation stage, where the aim of the respondents was to exchange information
and experiences by getting closer to the final decision. The length of the validation process is
between around four to six times, particularly in case of first-time respondents. Interviewees

could not recall information on each validation step.

As Couple C said:

“We informed ourselves first of all (options) on the Internet, looking for general and neutral
information about possible technologies. For us it was important to give a defined orientation
to the installer. After the installer proposed a few solutions,alkeed with our friends and
colleagues about their experiences with the recommended products and checked the
experiences of other customers in different blogs and forums on the Internet. After that, we
could cut down the decision to two brands. We chedlkegrices oncagainon the Internet

and talked to the installer about our final decisigMunkacsi and Mahapatra, 2019)

Another example shows the influential role of the social environment. In case of Couple D,

after informing themselves on the Internet, they exchanged information and experience with
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their neighbor (Couple E), who bought a new heating a year earlier. As Couple E was
satisfied with the purchase, they recommended the same technology and installer to Couple D,
who was located in the information search phase. Couple D contacted the recommended

installer and validated the obtained information with other sources of information.

Respondents perceived the quality attributes as validation criteria by crosschecking the
obtained information, such as reliability, durability, price-performance ratio, guarantee, etc.
These attributes differ at the diverse stages of the purchase process. As Couple B and E said:

“ At the later stage of decisiemaking process, when the t38 brands are relatively similar

to each othersome criteria are becoming more important than at the beginning of the

purchase process, such as country of origin,rgotee or after sales service!

Particularly first-time purchasers (Couple C, F, 1) emphasized the importance of high
performance and technical parameters, while experienced purchasers (Couple A, D, G, H, J)

found reliability, durability, price-performance ratio more relevant.

As Couple H said:
“ Brusreliabiityand durability worth everything”.
Respondents could not recall information on a perceived brand at this stage of the purchase

process.

After crosschecking the information four to six times, respondents got to the final decision.

The place of purchase was made based on the following criteria:

e Price (Couple A, B, D, E): bought the heating product by the cheapest offer;

e Recommendation of the installer (Couple C, F, H): relied on the installer and purchased
the heating product by the installers” recommended;

e Professional consultation (Couple G, I, J): purchased the product by the most professional

consultation.

Four couples chose the place of the purchase by the cheapest available offer, regardless of the
influence from the social environment. Six couples made their decision based on the influence
of a professional, either where the store consultation was the most professional or where the

installer recommended. In both cases, respondents reported high degree of involvement as

74



respondents wanted to have the maximum control over the final and most suitable choice.

In the stage of post-purchase evaluation, interviewees recalled both positive and negative

feelings, results are presented in Table 5.4.

Table 5.4: Post purchase evaluation

Word Length Count Weighted Similar Words
Percentage (%)
Purchase 8 13 10,57 Purchase, purchases
Satisfied 9 10 8,13 Comfortable, satisfied
Financial 9 7 5,69 Financial
Functional 10 7 5,69 Functional
Complainant 11 4 3,25 Complainant, complaint,
complaints
Involvement 11 4 3,25 Involvement
Product 7 3 2,44 Product
Circumstance 12 2 1,63 Circumstance, conditions
Distributable 13 2 1,63 Distributable, distribution
Explicit 8 2 1,63 Explicit
Marriage 8 2 1,63 Marriage
Prevail 7 2 1,63 Prevail
Recommend 9 2 1,63 Recommend
Acquaintanceship 16 1 0,81 Acquaintanceship

Source: Munkécsi and Simon, 2018 with Nvivo 10 program

One couple perceived dissatisfaction, eight couples perceived satisfaction without any added
and perceived benefit and only one couple reported satisfaction with perceived benefit.
Respondents showed a passive attitude when it came to the expression of satisfaction about

the product or the purchase.

The products fulfilled “financial” and “functional” expectations for the purchased price. The
experience of one couple demonstrates how social environment influenced their product

choice and their past purchase behavior:

“Our neighbors were very satisfied with the heating product that they purchastegeta.

They recommended to us not only the technology and the brand but also a competent installer
who installed the boiler. As we were about to renovate the heating system, we contacted this
installer and finally bought the same condensing gas boilehaseighbor did. We had no

luck; it broke down many times during the three years after purchase. We had warranty

problems and the spare parts were not available. We were frustrated and were continuously
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reading blogs and forums if other customers alsd tiee same problem. We found out that

this product had a serial defect. We will definitely not buy the same product or any other
products from the same bramgain We also wrote to the manufacturer about why they did

not communicate the serial problemus, furthermore we wrote negative product reviews on
the I nternet everywhere we coul d. We don’t
and t o be ha{Mdnkéesichnd Mah&para, 2010 t ! ”

One couple reported a high degree of involvement as they had problems with the product;
other interviewees were satisfied with their purchase. As they did not perceive any additional
benefit, they were not willing to express their feelings to their social environment, therefore

their involvement in the harmless use phase showed a low degree.

As Table 5.4 show, respondents perceived “functional” (if the new heating product will work
properly, if it will not break down, etc.) and “financial” risk (if the product worth its price,
quality of the cheaper product or an unknown brand, cost-efficiency, etc.) along the purchase
process. First-time purchaser also mentioned the risk of “alternatives”, as they perceived the
risk of uncertainty investing in the heating technology instead of a better insulation or better
quality of window. Furthermore, first-time purchasers expressed more intensive feelings when

it came to risk perception.

5.2.3 Key findings of the pair-based in-depth interviews

In this chapter the key findings of the in-depth interviews are be summarized, the propositions

are be evaluated and the hypothesis are constructed.
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5231

Influential role of prior purchase experience

The influential role of prior purchase experience was identified along the purchase process.

Based on this, interviewees are clustered into two groups, as presented in Table 5.5.

Table 5.5: Identified differences between respondents based on their prior purchase experience

Stages Identified differences in the
Purchase process based on prior purchase experience
First-time purchasers Experienced purchasers
(4 couples) (6 couples)
Awareness - Less resistant to the influence of the |- More resistant to the influence of the social environment,
social environment. The majority | they rather make their decision on their own
mentioned the importance of the
social environment: family, friends
and neighbors played an influential
role by the decision making
Initial  purchase |- Motivation for purchase: break down |- Exchange of existing heating product due to financial
situation (one couple) and lifecycle reason | reasons (six couples)
(one couple), more earn (two
couples)

Start searching for
information

1 couple with internal search

The same proportion of first-time
purchasers turned to their social
environment as started the search on
their own by turning to external
sources of information

- Two couples with internal search

- More experienced purchasers started the search on their
own by turning to external sources of information than
by turning to their social environment

Validation

All first-time purchasers validated
the obtained information, more times

- One couple did not validate the obtained sources
- Experienced  purchasers validated the
information less times

obtained

Final decision

Last product attribute mainly about
technical ~ parameters and high
performance

The majority of interviewees said,
that they choose the place of

purchase  where the installer
suggested or where they were
satisfied with  the  professional

consultation

- Last product attribute:
performance ratio

- Final decision/ place of purchase based on price
conditions and less on the influence of a professional or
any other person from the social environment

reliability, durability, price-

Post-purchase
evaluation

- Perceived functional, financial risk
and the risk of alternatives
- Expression of more intensive feelings

regarding risk

Source: own compilation

- Perceived mainly functional and financial risk

As Table 5.5 indicates, based on prior purchase experience, end customers differ in the
intensity of interacting with the social environment along the purchase, as experienced
purchasers are assumingly rather resistant to the influence of the social environment. As for
the validation, experienced purchasers validate assumingly less times. First purchasers refer to
buy the product where the installer recommended, meanwhile experienced purchasers choose

the place of purchase by the better price conditions.
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Results of the in-depth interviews showed that social influence prevailed at more stages along

Influential role of social environment

the purchase process, as presented in Figure 5.7.

Figure 5.7: Influential role of the social environment along the purchase process
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(9 couples)

(blogs and forums)

« External information
search: turning to
close social
environment (family,
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and to the installer

neighbors, installers,
other professionals
or other users.

Source: own compilation

At the stage of awareness, respondents are open to learn about heating products, new heating
technologies and brands. Respondents formed their needs and initial expectations based on
common knowledge, already at the early stage of the purchase process. Furthermore,
respondents can recall memory from common knowledge, by starting the search for
information internally.

According to the respondents, influence of the social environment (family, friends, neighbors,
colleagues) do not trigger the purchase without existing purchase intention.

By starting the search for information, the influential role of the social environment is
increasing by either consulting other users via online sources or turning to the close social
environment via personal contacts (family, friends, colleagues, etc.) Some of the respondents
turn to the installer by starting the search for information.

In the stage of validation, respondents turn to diverse online and offline sources for
crosschecking the obtained information, where the influence of the social environment
prevails. At the stage of post-purchase evaluation, satisfaction without perceived benefit do
not trigger customers to express their satisfaction to their social environment.

Based on the results, quantitative assessments are needed.
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5.2.3.3 Role of the quality factors
Results of the in-depth interviews showed that respondents could recall information,
memories and feelings in context with product quality attributes in the diverse stages of the

purchase process. Results as presented in Figure 5.8.

Figure 5.8: The perceived quality and brands along the decision-making process
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= * “Vaillant is a reliable
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Source: own compilation, based on Munkécsi, 2019

The quality attributes were perceived as needs, expectations or validation criterion in the
different stages of the purchase process. The recalled memories were linked to different
credible sources of information and to perceived brands, during the purchase process, as

presented in Figure 5.8.

At the stage of information search, respondents turned to diverse credible sources of
information. The product quality attributes were perceived as validation criteria, e.g. price-
performance ratio, reliability, etc.

At the stage of post-purchase evaluation, most of the respondents were satisfied with the
heating product, without any perceived benefit. This means the boiler “works”, so no other
quality attribute was perceived. As the purchase process is closed and the product is working
properly, respondents did not consider any other brands (for example risk of alternatives) at
this stage of the purchase process. They said that as long as the product (brand) is not

disappointing them, there is no need to change.
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5.2.3.4 Involvement

The frequency table referring to the past purchase evaluation phase, as presented previously in
Table 5.4 showed that “involvement” was linked to “circumstances”. In addition,
respondents perceived involvement with a different degree (low, mid or high involvement)

based in the stages of the purchase process, as presented in Figure 5.9.

Figure 5.9: Degree of involvement in diverse stages of the decision-making process

Purchase situation Search for inform. Purchase Breakdown

/"

Operation

Degree of involvement

L 3

The product lifecycle

Source: own compilation, based on Munkécsi and Simon, 2018

The situation-based involvement along the product lifecycle was perceived as follows:

Low degree of involvement in:

e Harmless operation (use phase), the product fulfils functional needs for warmth and
warm water. If the product is not breaking down, this stage lasts 15-20 years;

e Information search phase for those respondents, who relied completely on the
recommendation of the installer and did not conduct an extensive search.

Moderate degree of involvement in:

¢ Initial purchase situation, as respondents make the decision to purchase a new heating

and no immediate solution needed.
High degree of involvement in:

e Use phase, if the boiler breaks down and an immediate solution is needed;

o Information search phase, for those respondents, who conducted an extensive search.
High involvement due to the credibility of different sources of information.
Respondents crosschecked the information 4-6 times with different sources;

e Final decision, as respondents make and investment decision, the return on investment

is calculated.
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5.2.3.5 Characteristics of the decision-making process
The goal of the qualitative research was to explore the special characteristics of the end
customers’ decision-making, based on the “7 O Model” of Kotler. The summary of results is

as presented in Table 5.6.

Table 5.6: Special characteristics of the decision-making process regarding the purchase of heating products

Research Research fields Key findings of the in-depth interviews
clusters
Occupants Demography, |- Importance of family relations, stable circle of friends with opinion leaders
characteristics, |- Environment consciousness prevails in natural lifestyle, personal health and green
heating habits building: energy consumption, alternative heating solution, regulation
- Room comfort: warmth in the whole house only at special occasions
- Memories recalled from childhood with heating connected to emotions
- Perceived product personality: competence and ruggedness: reliable, trust, energetic,
tough
Objects Attitudeto |- Purchased a new heating on their own: new build (new system) or renovation
heating (exchange of existing boiler, extension)
technology |- Renewable energies don’t pay off, subsidy process is too complicated
Objectives Motivation for |- Deliberately planned purchase, takes 3-6 month time

purchase, needs,
expectations

- Motivation: financial factors: rising energy costs

- Needs: comfort for warmth, warm water, security of supply, being with family
together (at special occasions)

- Expectations: mainly functional, mustn’t ruin visual design

Organizations Decision- - Joint-decision making, investment like
making potential |- Active and conscious information search behavior
influencers - Integration of family, friends, neighbors, colleagues, other users into the decision
making process
- Installer for technical consultation
Operations Risk, - Purchase is complex and complicated
involvement - Perceived functional, financial risk
- Situation based involvement
Occasions Timing of - Depending on the product lifecycle: if technology is too old and expensive to
purchase operate, emergency breakdown is less the occasion
Outlets Place and sales |- Cheapest offer counts

channel of
purchase

Source: own compilation

- Other mentioned sources: installers’ recommendation, professional consultation

Based on the results as presented in Table 5.6, the following conclusions can be drawn for the
second step of the explorative research:
e The analysis of the end customer characteristics on a quantifiable sample is needed with
special regards to the respondents’ demography, lifestyle, attitude, heating habits;
e The purchase should be analyzed as a continuous process and not as the sequence of single
steps. At each stage, quantitative assessments should be made on the influential
communication channel, credible sources of information, content of the information,

perceived quality attributes and brands;
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e Based on prior purchase experience of end customers with heating products, quantitative
assessments needed along the whole purchase process;

e Tendencies in the consulted communication channels along the purchase process should be
investigated: consulted social environment sources versus installer and consulted offline
sources versus online sources;

e Purchase experience in the past 5 years is a too wide time span, but the reported 6 months
IS a short one to get credible answers. Participants with up to 18 month’s experience

(purchase 6 months + 1 year use) should be included in the sample.

5.2.4 Evaluation of the propositions and the definitions of the hypothesis

The results of the in-depth interviews helped to break down the marketing research question
into specific marketing research components (abbreviation with C), thereby contributing to

the conceptualization of the quantitative research step.

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?

Results of in-depth interviews showed that the purchase process of heating products is
complex, consisting of many stages. At the diverse stages, participants recalled information
from diverse credible sources of information in different contexts (product attributes,
expectations, needs, validation information, etc.) This leads to the first marketing research
question component:

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

of the purchase process?

Participants quoted the influential role of the installer and other users (neighbors, friends,
colleagues or other users on the Internet, etc.) at different stages of the purchase process.
Assumingly, end customers are not turning to the installers and to their social environment
with the same frequency along the whole purchase process, which leads to the second
component of the marketing research question:

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

consulting an installer versus consulting one’s own social environment?
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Participants quoted diverse online and offline sources of information that they consulted along
the purchase process. Results show that respondents preferred turning to online sources (e.g.
producers’ websites, blogs and forums, etc.) rather than to offline communication sources.
This assumption leads to the third marketing research question component:

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

offline versus online sources of information?

Some differences can be identified between respondents based on their prior purchase
experience, which is to be investigated on a quantitative sample. It leads to the fourth
marketing research question component:

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

Based on the results of the in-depth interviews, the propositions were evaluated. Results are as

presented in Table 5.7.

The evaluation of the propositions helped to understand better the purchase process of heating
products, the process stages and the pattern of decision-making, furthermore reflected on the
lacking information from the scientific literature. I got valuable insights of end customer
attitude, motivation and needs regarding heating products that supported with the

conceptualization of the hypothesis.
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Table 5.7: Evaluation of the propositions based on the in-depth interviews

Stage Propositions based on the theoretical Evaluation of the propositions based on the results
framework of the in-depth interviews

Awareness PO: End customers show an openness | End customers are open to learn about heating
towards heating products without specific | products, they are open to brand need neutral
intention to purchase. information. Sources are the common knowledge,
former own experiences and childhood memories with

heating products.
Initial P1: The situational influence of | Only one respondent faced emergency breakdown,
purchase emergency breakdown motivates end | other respondents planned their purchase. Mentioned
situation customers for purchasing a new heating | motivations: mainly financial factors (rising energy

system.

costs, expensive operation) and
(increase income).

lifecycle factors

Start searching
for information

P2: End customers start searching for
information internally. The sources of
their expectation are word-of-mouth and
common knowledge. They continue the
search for information by turning to
external sources, where the interpersonal
communication and social media are the
most relevant information channels.

The minority of respondents could recall memory on
internal  search, sources: common knowledge,
childhood memories and prior experiences. The
majority start searching on their own by turning to
diverse online and offline external sources. Four
couples contacted an influential person from the social
environment, mainly family, friends or the installer.

Validation P3: End customers are consulting diverse | Participants are willing to validate the obtained
sources of information and validate the | information by crosschecking more times the
obtained information in order to make the | information with diverse credible sources of
final decision. information.

Final decision P4: Reliability, durability and price- | Reliability, durability and price-performance ratio were

performance ratio are the most important
purchase criteria by the final decision.

the most mentioned product attributes by the final
decision, mentioned by mainly experienced purchasers.
First-time purchasers mentioned the importance of
technical parameters and good performance for an
affordable price.

Post-purchase
evaluation

P5: Customers are willing to recommend
the product if they perceived an
additional benefit along the purchase
process and the use phase.

Most of the participants were satisfied with the
purchase without perceiving any additional benefit. The
interviewees showed a passive attitude by expressing
any kind of feelings after the purchase.

P6 Heating systems are not high-
involvement products, although the
investment and the operation costs are
high.

Participants reported diverse degree of involvement;
based on their situation they are located in the product
lifecycle.

P7: End customers might perceive
financial, functional and social risks by
the purchase process of heating products.

Source: own compilation

Participants perceived mainly financial and functional
risk. Social risk was not mentioned by any respondents.
First-time purchasers perceived the risk of alternatives.

It the stage of the initial purchase situation, end customers plan their purchase instead of
facing an emergency breakdown. Experienced purchasers named mainly financial factors;
first-time purchasers named breakdown and lifecycle factors as underlying motivation, which
leads to the first hypothesis:

H1: In the underlying purchase motivation of respondents towards heating products,
significant difference can be identified between respondents, based on the prior

purchase experience.
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In the information search behavior differences can be identified between respondents. Only
three couples recalled information from their internal search. Rather experienced purchasers
started the search on their own and mainly first-time purchasers turned to an influential
contact person in their social environment. This leads to the second hypothesis:

H2: In the information search behavior, significant difference can be identified between

respondents, based on their prior purchase experience.

As a part of the information search process, participants validated the obtained information by
crosschecking it more times. All first-time purchasers validated the obtained information
more times than experienced purchasers. This finding leads to the third hypothesis:

H3: In the information validation behavior, significant difference can be identified

between respondents, based on their prior purchase experience.

Respondents perceived different product attributes to be important at the final decision.
Experienced purchasers mentioned mainly reliability, durability and price performance factors,
while some first-time purchasers mentioned the importance of technical parameters and the
high performance for an affordable price. This leads to the fourth hypothesis:

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.

Participants perceived diverse risk types along the purchase process. Experienced purchasers
recalled memories mainly on functional and financial risk; first-time purchasers mentioned
the risk of alternatives additionally. This result leads to the fifth hypothesis:

H5: In the perceived risk along the purchase process, significant differences can be

identified between respondents, based on their prior purchase experience.

Based on the key findings of the in-depth interviews the qualitative step of the explorative

research was conceptualized, as presented by the following chapter.
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5.3 Results of the quantitative online questionnaire

The analysis of the qualitative online questionnaire and the presentation of the results
investigates the research question: the decision-making process regarding the purchase of
heating products its stages and special characteristics along the purchase process. First, the
results of the warm-up questions will be as presented, with special regards to the
characteristics of the end customers (incl. demography data). After that, the purchase process

will be analyzed, stages by stages. Finally, the evaluation of the hypothesis follows.

5.3.1 Characteristics of end customers

The average age of the Hungarian respondents was 37,8 years; male respondents were
presented by 56% and female by 44% in the sample. As for family lifecycle status, the
majority of the respondents (40%) had a marital family status with children in household,
37% are single or young couples. 7% were senior household, where children already moved
out.

Half of the respondents had high school or secondary school certificate, the other half (49%)
had a university or colleague degree. 1% reported no school certificate. Regarding
employment, 6% said that they were unemployed, 10% was on parental leave, 11% were
entrepreneur and the majority of respondents (52%) were employees.

The most majority of the respondents (73%) had a stable, monthly net household income
below 150.000 HUF and nearly the half of the respondents (49%) was in financial debt.
Nevertheless, 40% of respondents saved for renovation and 38% for emergency situation

around the household.

The environmentally consciousness prevailed in the health consciousness of respondents and
they worried about environment (see corresponding Figure in Appendix 9). Another 22% said
that they want products to be produced in a sustainable way. When it comes to the willingness
to pay for environmental consciousness, only 12% of the respondents showed a positive
attitude.

LOHAS lifestyle prevailed almost in all fields (except for alternative financing) in
respondents’ lives: mainly in personal health (natural and organic products, nutritional
products, supplements, etc.) and in natural lifestyle (indoor and outdoor furnishing, compact

fluorescent lights, organic cleaning supplies, etc.). Green building (e.g. home certifications,
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energy star appliances, wood alternatives, renewable energy systems, etc.) was quoted on the
third place, by 54% of all respondents.

Regarding the role of the heating in respondents’ lifestyle, respondents cared about their home
and spent money on interior decoration. In addition, the majority of the respondents (68%)
agreed that heating and hot water comfort played a role in interior design.

The role of heating in the respondents’ lifestyle is evaluated by ranking the role of heating in
their lives. Results show (see Appendix 9) that heating should rather fulfilled the security of
supply and the health of the body, followed by the need of warmth and warm water comfort.
Such symbolic consumption elements as belonging, cosines, comfort, or carefree stay at home
were rather perceived as not important factors. If the heating would break down, the warm
water and warmth could be missed the most, which might refer to the situational involvement

of end customers towards the heating product.

The majority of the respondents (56%) associated their heating product with a competent
(reliable, intelligent and successful) person. Other factors such as sincerity, excitement, etc.
were quoted by the minority of the respondents, which might refer to the functional

expectations towards the new heating product.

Regarding heating habits, respondents showed a conscious energy consumption attitude, as
most of the majority (95% of all respondents) regulated the heating system (see Appendix 9).

This was mainly the task of the respondent or his/ her spouse (86%).

Furthermore, conscious energy consumption prevailed as respondents heated when they were
at home (37%) or when it was necessary (17%). 35% of the respondents said that they had a
constant and acceptable temperature at home, assumingly due to comfort factors. Only 8%

reported that they hated freezing, so they did not regulate the heating or only moderate.
5.3.2 The purchase process of heating products

This chapter presents the quantitative assessments about the special characteristics of the
purchase process. Differences between respondents were investigated based on their prior
purchase experience in all process stages. The related statistical analysis is as presented in
Chapter 5.3.3.
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5.3.2.1 Step 1: Awareness

Participants of the questionnaire were asked if they could tell something about their childhood
memories (see figure in Appendix 9). In total 251 respondents (60% of all respondents)
quoted 375 evaluable answers to the open question, categorized into four main groups. Nearly
the half of the respondents recalled childhood memories on fuel types (46%) they used at
home. Every third respondent recalled memories on heating technology, in context with

functional and quality attributes. 21% of the respondents recalled both positive and negative

motions.
“The sound of fire recal,teeakmopg" waradntvdn snyh ¢
heatiwg”had cold walls”; “the rooms were col

Only one single quoted the costs, in context with the heating fuel “t he pri ce of t h

al ways too high?”.

Respondents were asked if they had any perception with heating products from the common
knowledge. In total 251 responded and 149 answers could successfully be categorized into 6
categories. Respondents perceived information mainly about diverse heating technologies
(38%), diverse brands (23%) and fuel types (19%) in context with quality product attributes
(e.g. reliability, economic, efficient, comfortable, cheaper, etc.) The investment character
prevailed in the mentioned financial factors (e.g. expensive, cheaper, never pay off, not
affordable) associated with renewable energies. Only 13% recalled information on the country
of origin in context with quality attributes. Interestingly, only a few respondents (1%)
perceived information about breakdown, service and maintenance topics. Another interesting
finding is that none of the respondents recalled information on environmental factors with

heating products; however, green building prevailed in their lifestyle.

Respondents were asked if they remembered any heating advertisements (see figure in
Appendix 9). Only 26% of all respondents could recall advertisements, despite the fact that
they bought a new heating product in the past 18 months or willing to buy a new one in the
coming 18 months. These respondents were asked about the source of the advertisement: 54%
quoted offline sources (e.g. TV, magazines, etc.) and 46% quoted online sources (e.g. such as
producers’ websites). The influence of the social media prevailed in blogs, forums and in

social media sources, quoted by 11% of the respondents.
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In addition, these respondents were asked about the heating technology and the brand the
advertisement was about. Diverse heating solutions were quoted with low frequencies. In
total 44% of respondents recalled information on renewable energy technology. Just as the
technologies, many brands were quoted with low frequencies. Bosch was the most associated
brand of the advertisements, by 19% of all respondents. Junkers was chosen by 8% of the
respondents (5. Place) and brand Buderus by 6%. The proportion of the respondents, who did

not remember the brand, was relatively high (16%).

5.3.2.2 Step 2: Initial purchase situation

At this stage, respondents were asked about their purchase situation, the underlying
motivation and the sources of their expectation towards the new heating product (see figure in
Appendix 9). Respondents were mainly motivated by financial factors (52%), e.g. the old
appliance was too expensive to operate (29%), rising energy costs (20%), available subsidies
(4%). 28% of the respondents quoted any kind of lifecycle situation, such as extension due to
diverse situation (15%), kinds born (3%), parents moved in (2%), etc. Only 8% referred to the
emergency breakdown as a motivation, which means that respondents deliberately plan the
purchase. As for the role of the social influence, it did not trigger respondents for purchasing a
new heating product.

Regarding the influential role of prior experience, first-time purchasers were significantly

associated with the motivation parents moved in, presented in Table 5.8

Table 5.8: Reason for buying a new heating system

Chi-Square Tests
Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-

Parents moved in Value df sided) sided) sided)
Pearson Chi-Square 4,243 1 ,039
Continuity Correction® 3,118 1 077
Likelihood Ratio 4,356 1 ,037
Fisher's Exact Test ,073 ,038
Llnear_-b_y-Llnear 4233 1 040
Association
N of Valid Cases 417
Symmetric Measures
Value Approx. Sig.

Nominal by Nominal Phi ,101 ,039

Cramer's V , 101 ,039

Contingency Coefficient ,100 ,039
N of Valid Cases 417

Source: own compilation based on SPSS program

Respondents were asked about the source of expectations towards the new heating product.

61% of all respondents agreed and strongly agreed that it was their prior experiences. Social
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influence prevailed in that 46% of the respondents agreed the opinion of people around them,
furthermore prevailed in the opinion of other users via common knowledge (37%) and word-

of-mouth (18%) (see Figure in Appendix 9).

First-time purchasers perceived all other sources with a somewhat higher degree. First-time
purchasers were significantly associated with advertisements as a source of expectations;
however, it was quoted to be the least important source of expectations by the total sample.
See Table 5.9.

Table 5.9: Sources of expectations as need perceived for a new heating system

Chi-Square Tests

Sum of Mean
Squares df Square F Sig.
Advertisements Between Groups (Combined) 16,915 1 16,915 11,726 ,001
Within Groups 598,644 | 415 1,443
Total 615559 | 416
Measures of Association
Eta
Eta Squared
Advertisements ,166 ,027

Source: own compilation based on SPSS program

At this stage of the purchase process, respondents were asked about the expectations towards
the new heating product and the perceived brands that fulfilled these expectations (see Figure
in Appendix 9). Respondents perceived almost all product attributes as important at this stage
of the purchase process. Trend, social class and advertisement material (e.g. orientation by
website, flyers, ads, etc.) were perceived the least important attributes. First-time purchasers
perceived almost all quality attributes more important and they were significantly associated
with the expectation of “orientation by websites, flyers, etc.” at the stage of initial purchase

situation, as presented in Table 5.10.

Table 5.10: Expectations towards heating products as need is perceived

Chi-Square Tests

Sum of Mean

Squares df Square F Sig.
orientation by | Between Groups (Combined) 5,109 1 5,109 3,936 ,048
website,  flyers, | Within Groups 538,737 415 1,298
ads Total 543,847 416

Measures of Association
Eta Eta Squared

orientation by website, flyers ,097 ,009

Source: own compilation based on SPSS program
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Respondents perceived brand Bosch (23%), Vaillant (13%) and a traditional Hungarian brand
Hajdu (12%) corresponding to the expectations (see figure in Appendix 9). Based on prior
purchase experience, first-time purchasers were significantly associated with six brands and

also with not remembering the brand (see statistical tables in Appendix 9).

5.3.2.3 Step 3: Start searching for information

Respondents were asked how they started searching for information (see Figure in Appendix
9). The majority of all respondents (59%) started the search actively, by turning to external
sources of information. 27% turned to an influential contact person in their social

environment and only 14% started with an internal information search.

Experienced purchasers were significantly associated with starting the search by turning to
external sources, while first-time purchasers were significantly associated with turning to

other people in their social environment, as presented in Table 5.11.

Table 5.11: Information search behavior by starting the search

Chi-Square Tests

Asymp. Sig. (2-
Value df sided)
Pearson Chi-Square 9,2422 2 ,010
Likelihood Ratio 9,247 2 ,010
Linear-by-Linear Association 4,493 1 ,034
N of Valid Cases 417

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Contingency Coefficient ,147 ,010
N of Valid Cases 417

Source: own compilation based on SPSS program

Those respondents, who started the search for information on their own (N=245) turned to
diverse influential sources of information (see Figure in Appendix 9). The majority (51%)
consulted diverse online sources, such as producers’ website, Google Ads or general
information portals. The influential role of other professionals (25%) prevailed in consulting
in DIY stores, professional stores and in trade fares. The influential role of other users (16%)
prevailed in visiting blogs, forums and social media sources. Only 7% said that they turned to

such classic advertisement sources as TV, radio or magazines.
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Experienced purchasers were significantly associated with consulting in professional stores by

starting to search for information, as presented in Table 5.12.

Table 5.12: Credible source of information by external own search

Chi-Square Tests

Consulting in professionall Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
stores Value df sided) sided) sided)
Pearson Chi-Square 5,2572 1 ,022
Continuity Correction® 4,778 1 ,029
Likelihood Ratio 5,307 1 ,021
Fisher's Exact Test ,025 ,014
Lmear_-by-Lmear 5,245 1 022
Association
N of Valid Cases 417
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi -112 ,022
Cramer's V ,112 ,022
N of Valid Cases 417

Source: own compilation based on SPSS program

Respondents, who turned to other people by starting the search for information were asked

about the influential contact person (see Figure in Appendix 9). 40% of the respondents

turned to their social environment (family, friends, colleagues, etc.) and 32% to the installers.

25% turned to any other professionals, e.g. architects, energy consultants, etc. The role of the

influential contact person was to make recommendations (47%) for technology, brand or a

professional. Furthermore, to exchange information (18%) and to contribute to the next step

(18%). The influential contact person of the social environment neither initiated the purchase
(6%), nor made the final decision (2%).

First-time purchasers were significantly associated with turning to the contact person for

exchanging information, as presented in Table 5.13.

Table 5.13: Influential role of the contact person

Chi-Square Tests

Asymp. Sig. (2- Exact Sig. (2- Exact Sig. (1-
Exchanged Info Value df sided) sided) sided)
Pearson Chi-Square 9,7122 1 ,002
Continuity Correction® 8,841 1 ,003
Likelihood Ratio 9,744 1 ,002
Fisher's Exact Test ,002 ,001
Llnear_-b_y-Llnear 9,689 1 002
Association
N of Valid Cases 417
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Symmetric Measures

Value Approx. Sig.
Nominal by Nominal Phi ,153 ,002
Cramer's V ,153 ,002
N of Valid Cases 417

Source: own compilation based on SPSS program

5.3.2.4 Step 4: Validation

Respondents were asked about how they validated the obtained information with different
sources (see Figure in Appendix 9). Similar to the results of the in-depth interviews, the
quantitative assessments showed that 85% of respondent crosschecked the information with

different sources. Respondents showed a different information validation behavior, presented
in Table 5.14.

Table 5.14: Information validation

Chi-Square Tests

Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Value df sided) sided) sided)
Pearson Chi-Square 9,258? 1 ,002
Continuity Correction® 8,431 1 ,004
Likelihood Ratio 9,614 1 ,002
Fisher's Exact Test ,002 ,002
Llnear_-b_y-Llnear 9,236 1 002
Association
N of Valid Cases 417
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Phi ,149 ,002
Cramer's V ,149 ,002
N of Valid Cases 417

Source: own compilation based on SPSS program

At that point, those respondents, who were still located in the purchase process and had not
bought the heating product yet (N=287), finished the questionnaire. The respondents, who
actually conducted the purchase (N=130), continued with the questionnaire and answered the
following questions (see Figures in Appendix 9).

Respondents conducted a conscious validation process as nearly 47% crosschecked the
information at least 1-3 times and 30% did so 4-6 times. Based on the prior purchase
experience, first-time purchasers rather crosschecked the obtained information 4-6 times,

while experienced purchasers rather 1-3 times. No significant association was identified.
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41% of the respondents crosschecked the obtained information with online sources and 19%
with offline sources. 11% of the respondents turned to the installer and 27% to social
environment sources at this stage of the purchase process.

First-time purchasers were significantly associated with turning to friends and to their close
family (husband, wife, children) for crosschecking the obtained information, as presented in
Table 5.15.

Table 5.15: Credible source of information in the stage of validation

Chi-Square Tests
Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-

Husband / wife and children Value df sided) sided) sided)
Pearson Chi-Square 5,5642 1 ,018
Continuity Correction® 3,170 1 ,075
Likelihood Ratio 4,235 1 ,040
Fisher's Exact Test ,049 ,049
Llnear_-by-Llnear 5,522 1 019
Association
N of Valid Cases 130

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Phi ,207 ,018

Cramer's V ,207 ,018
N of Valid Cases 130

Chi-Square Tests
Asymp. Sig. (2- Exact Sig. (2- Exact Sig. (1-

Friends Value df sided) sided) sided)
Pearson Chi-Square 4,4432 1 ,035
Continuity Correction® 3,215 1 ,073
Likelihood Ratio 3,876 1 ,049
Fisher's Exact Test ,055 ,042
Llnear_-b_y-Llnear 4,409 1 036
Association
N of Valid Cases 130

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Phi ,185 ,035

Cramer's V ,185 ,035
N of Valid Cases 130

Source: own compilation based on SPSS program

Respondents were asked about the top two brands they recalled at the stage of validation (see
Figure in Appendix 9). Bosch (23%), Hajdu (14%) and Vaillant (13%) were quoted as one of
the top two brands with a highest proportion. Based on the prior purchase experience, there

was no significant difference identified.
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5.3.2.5 Step 5: Final decision

Respondents were asked to choose the three most influential sources of information that led to
the final decision (see Figure in Appendix 9). 44% of the respondents turned to diverse online
sources (e.g. producers’ website, blogs and forums or Google search/ads, etc.). Only 13% of
the respondents turned to offline sources, mainly by visiting and consulting in professional
stores. 30% of the respondents consulted social sources such as family members, friends,
colleagues, neighbors or other users via online social sources, such as blogs, forums or social
media. 14% of the respondents turned to the installer by the final decision and a further 14%
to other professionals.

Regarding prior purchase experience, first-time purchasers were significantly associated with
turning to social sources such as the close family (husband/wife/children) and the neighbors
as the last credible source of information that led to the final decision, as presented in Table
5.16.

Table 5.16: Influential sources of information by the final decision

Chi-Square Tests

Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Husband/ wife Value df sided) sided) sided)
Pearson Chi-Square 5,5642 1 ,018
Continuity Correction® 3,170 1 ,075
Likelihood Ratio 4,235 1 ,040
Fisher's Exact Test ,049 ,049
'I&mear_-b_y-Lmear 5,522 1 019
ssociation

N of Valid Cases 130

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Phi ,207 ,018

Cramer's V ,207 ,018
N of Valid Cases 130

Chi-Square Tests
Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (-
INeighbors Value df sided) sided) sided)

Pearson Chi-Square 4,233 1 ,040
Continuity Correction® 614 1 433
Likelihood Ratio 3,330 1 068
Fisher's Exact Test 192 192
Association 4,200 1 040
N of Valid Cases 130

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Phi ,180 ,040

Cramer's V ,180 ,040
N of Valid Cases 130

Source: own compilation based on SPSS program
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The most majority of the respondents (88%) perceived three product attributes that led to the
final decision. 39% of the respondents found price-performance ratio the most important
criterion, followed by reliability (32%) and technical parameters (17%). Product attributes
that were perceived important at former stages, such as after sales service (2%), professional
consultation (3%), durability (6%), country of origin (0%), guarantee (0%) were rejected as
deciding criteria at this stage of the purchase process. Based on prior purchase experience,

there was no significant difference identified.

In the last step of the final decision, respondents were asked about the brand they finally
purchased, corresponding to the final product attribute and the most influential
communication channel. Result show that 23% of the respondents quoted that they do not
remember the final brand, namely, what they finally purchased within the last 18 months.

There was no significant difference identified.

Respondents were asked where they purchased the product. Results show that respondents
choose the place of the purchase with the cheapest offer (33%) or where the installer
suggested (23%). Some respondents (10%) said that they purchased the product where the
consultation was professional and only the minority quoted the professional consultation (3%)
as the final deciding criteria. Based on the prior purchase experience of the respondents, there

was no significant difference identified.

5.3.2.6 Step 6: Post-purchase evaluation

In this stage, respondents were asked if they were satisfied with the purchase. Based on the
total sample (N=129), the most majority (77%, N=99) said that they were satisfied with the
product, 20% (N=26) said that the product fulfilled their needs but they did not perceive any
additional benefit. Only 3% of the respondents said that they were not satisfied with the

purchase, due to the wrong definition of needs (see Figure in Appendix 9).

Those respondents, who were satisfied with their purchase (77%, N=99), were willing to take
an action either by recommending the brand (35%) or the technology (19%) or by expressing
their satisfaction to their social environment (32%). Only 12% of the respondents said that
they will not take any action. First-time purchases were associated with recommending the

technology in case of satisfaction, as presented in Table 5.17.
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Table 5.17: Post-purchase behavior with satisfaction

Chi-Square Tests
Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-

Recommend technology Value df sided) sided) sided)
Pearson Chi-Square 4,3002 1 ,038
Continuity Correction® 3,193 1 074
Likelihood Ratio 5,569 1 ,018
Fisher's Exact Test ,044 ,028
Lmear_—b_y-Lmear 4,267 1 039
Association
N of Valid Cases 130

Symmetric Measures

Value Approx. Sig.

Nominal by Nominal Phi -,182 ,038

Cramer's V ,182 ,038
N of Valid Cases 130

Source: own compilation based on SPSS program

The majority of respondents, who said that the product fulfilled their needs but did not bring
any extra benefit (20%, N=26), were not willing to take an action at all (33%). Nearly the
same proportion of respondents (36%) said that they would change either the brand (21%) or
the technology (15%). In the lack of perceived benefit, only the minority of respondents said
that they were willing to recommend brand (6%) or technology (12%).

There was no significant difference identified between respondents, based on their prior
purchase experience.

After that, respondents were asked about how they perceived the purchase process from
diverse aspects (see Figure in Appendix 9). Respondents perceived mainly functional and
financial risk along the purchase process and they agreed to perceive rather physical,
psychological and time risk. Social risk was rather not perceived by respondents.

Based on the prior purchase experience, the proportion of first-time purchasers was higher in
all risk types. First-time purchasers were significantly associated with psychological risk

along the purchase process, presented in Table 5.18.

Table 5.18: Perceived risk along the purchase process

ANOVA Table

Sum of Mean

Squares df Square F Sig.
psychologica Between Groups (Combined) 14,295 1 14,295 8,974 ,003
I risk Within Groups 657,884 413 1,593

Total 672,178 414
Measures of Association
Eta Eta Squared

psychological risk ,146 ,021

Source: own compilation based on SPSS program
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Respondents were asked how they perceived their involvement regarding heating products
(see Figure in Appendix 9). Most majority of the respondents (70%) said that they actively
participated in the whole purchase process and they took care about the product in every day.
It was under regular service and maintenance, which means that not only the purchase process
but the use phase also evoked a high degree of involvement. 23% said that they actively
participated in the purchase process but after that, they were not dealing with the appliance if
it worked properly. This means that the purchase process evoked a higher degree of
involvement but the use phase not. Only 7% said that neither the product, nor its purchase and
use phase did not attract their interest, which means low involvement both in the purchase and
use phase of the product. Based on prior purchase experience, there was no significant

difference identified.

Respondents were asked how they perceive their innovativeness when it came to heating
products (see Figure in Appendix 9). 41% of the respondents considered themselves as early
adopters, another 40% as early majority. Only the minority considered themselves as
innovators (6%) and laggards (13%) supposedly to the high investment costs and the
perceived functional and financial risks. Based on prior purchase experience, there was no

significant difference identified.

Finally, respondents were asked about their willingness to recommend, to repurchase and to
give feedback about the product (see figure in Appendix 9). The most majority of the
respondents (84%) were willing to recommend the product to others and only 1% said that
they would dissuade other end customers purchasing the product. Based on the prior purchase

experience, there was no significant difference identified.

Regarding re-purchase attitude, 54% of the respondents said that they were willing to buy
other products of the same brand. Another 38% said that they were willing to purchase
another brand if they perceived satisfaction with the actual product. Based on prior purchase

experience, there was no significant difference identified.

Finally, 79% of the respondents did not intend to give feedback about the product. This means
that if the boiler worked properly, the majority of the respondents did not intend to contact
any of the installers or manufactures. Based on the prior purchase experience, there was no

significant difference identified.

98



5.3.3 Evaluation of the hypothesis

This chapter gives an overview on the statistical results of the quantitative research, as

presented in Table 5.19.

Table 5.19: Summary of the hypothesis and their evaluation

Stage Hypothesis Results

Initial H1: In the underlying purchase motivation of | HO is rejected.

purchase respondents towards heating products, significant | First-time purchasers were significantly associated
situation difference can be identified between respondents, | with the motivation “old parents moved in” for

based on the prior purchase experience.

purchasing new heating system.

Further significant results at this stage:

a. First-time purchasers were significantly associated with “advertisements” as the source of expectations

at the early stage of the purchase process.

b. First-time purchasers were significantly associated with the product attribute “orientation by website,
flyers, and ads” as the initial expectation towards the product at the beginning of the purchase process.

c¢. First-time purchasers were significantly associated with not remembering the brand at this stage of
the purchase process, experienced purchasers were significantly associated with Buderus, Vaillant,

Viessmann, Baxi, Radiant and Junkers brands.

Start searching
for information

H2: In the information search behavior,
significant difference can be identified between
respondents, based on their prior purchase
experience.

HO 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.

Further significant results at this stage:

a. Experienced purchasers were significantly associated with consulting in professional stores by starting

the search for information on their own.

b. First-time purchasers were associated with turning to the contact person to “exchange information” by

starting the search for information.

Information
validation

H3: In the information validation behavior,
significant difference can be identified between
respondents, based on their prior purchase
experience.

HO 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.

HO 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.

Source: own compilation

Initial purchase situation

HO is rejected.
First-time purchasers were significantly associated
with perceiving psychological risk.

Results of the overall chi-square test showed a significant difference in case of a lifecycle

situation factor.

First-time purchasers were significantly associated with the motivation

“parents moved in” by purchasing a new heating product.
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Statistical test result:
N=417, a=5%, y>= 4,243, p=0,039 and p<0, 05, ¢=0,101
HO is rejected.

First-time purchasers are significantly associated with the attribute of “orientation by
website, flyers, and ads” as an expectation in the initial phase of the purchase decision,
however this attribute was perceived least important by both first-time and experienced
purchases.

Statistic result:

N=417, a=5%, F= 3,936, p=0,048 and p<0, 05, 1=0,097)

At the stage of the initial purchase situation, further associations were identified.

Results of the F-test showed that first-time purchasers were significantly associated with
“Advertisements” as the source of expectations; however, advertisements were quoted rather
not to be the source of expectations and needs at this stage of the purchase process.

Statistical test result:

N=417, 0=5%, F= 11,726, p=0,001 and p<0, 05, n=0,166

Based on the results of the Chi-test, experienced purchases were associated with the following
brands meeting the expectations at the initial stage of the purchase process:

e Buderus (N=417, a=5%, y2= 7,046 p=0,008 and p<0,05, ¢=- 0,130)

e Vaillant (N=417, 0=5%, x>= 8,765 p=0,003 and p<0,05, ¢=- 0,145)

e Viessmann (N=417, a=5%, x2= 3,924 p=0,048 and p<0,05, ¢=- 0,097)

e Baxi (N=417, a=5%, x2= 3,867 p=0,049 and p<0,05, ¢=- 0,094)

e Radiant (N=417, a=5%, y>= 4,309 p=0,038 and p<0,05, ¢=- 0,102)

e Junkers (N=417, a=5%, x*= 4,790 p=0,029 and p<0,05, ¢p=- 0,107)

Based on the results of the Chi-test, first-time purchasers were associated with “I don’t
remember” the brand at this stage of the purchase process.

Statistical result:

N=417, a=5%, y2= 10,080 p=0,001 and p<0, 05, ¢=0,155
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Start searching for information

Results of the Chi- test showed that respondents showed different information search
behavior by starting the search for information. Experienced purchasers were significantly
associated with starting the search for information on their own, while first-time purchasers
were significantly associated with turning to other people in their social environment.
Statistical results:

N=417, 0=5%, y?= 9,242 p=0,010 and p<0, 05, ¢=0,147.

HO is rejected.

At this stage of the purchase process, further associations were identified.

Results of the Chi-test showed that significant difference could be identified between
respondents based on their prior purchase experience. First-time purchasers were associated
with turning to this contact person to “exchange information” by starting the search for
information.

Statistical results:

N=114, 0=5%, y?= 9,712 p=0,002 and p<0, 05, ¢=0,153

Results of the Chi-test showed that experienced purchasers were associated with “consulting
in professional” stores by starting the search for information on their own.

Statistical results:

N=245, a=5%, y>= 5,257 p=0,022 and p<0, 05, ¢=-0,112

Information validation

Results of the Chi-test 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 did.

Statistical results:

N=417, 0=5%, y’>= 9,258 p=0,002 and p<0, 05, ¢=0,149.

HO is rejected.

At the stage of information validation, further results were identified.

Results of the Chi-test showed differences between respondents based on their prior purchase

experience. First-time purchasers were associated with:

e Turning to close family, such as husband/wife/children;
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(N=417, =5%, y’>= 5,564 p=0,018 and p<0, 05, ¢=0,207)
e To friends (N=417, a=5%, y°= 4,443 p=0,035 and p<0, 05, ¢=0,185) as influential
contact person for crosschecking the obtained information at the stage of validation.

Due to the fact that the cell frequency is low — in case of husband/wife/children 2 cells, in
case of friends 1 cell - this means that the size of the sample is small and the significant
association statistically can’t be proven. The reason behind is the high variety of possible
answers. The tendency that first-time purchasers contact these credible sources of information
is visible, further statistical research is needed with an appropriate samples size. This finding

is not indicated as significant results in Table 5.19.

Final decision

Results of the Chi-test showed that there could be no significant difference identified between
respondents, based on their prior purchase experience.

Statistical results:

N=417, a=5%, y>= 7,454 p=0,239 and p>0, 05, ¢=0,383

HO can’t be rejected.

At the stage of final decision, further differences were identified.
Results of the Chi-test showed that first-time purchasers were associated with:
e Turning to close family, such as husband/wife/children by the final decision;
(N=417, a=5%, y>= 5,564 p=0,018 and p<0, 05, ¢=0,207)
e Turning to neighbors by the final decisions.
(N=417, a=5%, y?>= 4,233 p=0,040 and p<0, 05, ¢=0,180)

Due to the fact that the cell frequency in both cases is low — both cells have low expected
count, which means that the size of the sample is small — the significant association
statistically can’t be proven. The reason behind is the high variety of possible answers. The
tendency that first-time purchasers contacted these credible sources of information is visible,
further statistical research is needed with an appropriate samples size. This finding is not

indicated as significant results in Table 5.19.

Results of the Chi-test show that differences could be identified between respondents, based

on their prior purchase experience in their final brand preference.
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Statistical results:

N=130, a=5%, y?>= 28,353 p=0,041 and p<0, 05, ¢=0,423

Due to the fact that the cell frequency almost in all cases is low, the tendency for the
significant difference can be identified, but the association significantly can’t be proven. The
reason behind is the diversified brand perception also at the stage of the final decision. This
finding is not indicated as significant results in Table 5.19.

Post-purchase evaluation
Results of the Chi-test showed differences between respondents based on their prior purchase
experience. Experienced purchasers were more associated with recommending a technology

in case of satisfaction with perceived benefit.

Statistical results:

N=99, a=5%, y’>= 4, 30 p=0,038 and p<0, 05, ¢=-0,182

Due to the fact that the cell frequency requirement is not fulfilled, the statistical significance
can’t be proven. The tendency shows that experienced purchasers were willing to recommend
technology in case of satisfaction, but further statistical analysis with a proper sample size is
needed. This finding is not indicated as significant results in Table 5.6.

Results of the F-test showed that significant differences could be identified between
respondents, based on their prior purchase experience. First-time purchasers were
significantly associated with perceiving psychological risk along the purchase process.

Statistical results:

N=417, 0=5%, F= 8,974, p=0,003 and p<0, 05, n=0,146
HO is rejected.
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5.3.4 Key findings of the quantitative questionnaire

The summary of the results along the purchase process is as presented in Figure 5.10.

Figure 5.10: Characteristics of the purchase process

AWARENESS — heating products and technologies
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Source: own compilation
At the stage of awareness childhood memories were the source of emotions related to
recalled memories, such as sounds, coziness, harmony etc. Common knowledge was the
source of quality attributes (e.g. reliability, durability, etc.), related to heating brands. Classic
heating ads (mainly through offline communication channels) are not the sources of memories

with heating products.

At the stage of the initial purchase situation, respondents deliberately planned their purchase.
The need for a new heating product is perceived in financial factors in the first place. First-
time purchasers were significantly associated with the lifecycle factor of old parents moving
in; however, it was factor least quoted to act as a motivation for a new purchase. Several
product attributes were perceived as initial expectations towards the new heating product,
where first-time purchasers were significantly associated with the orientation by websites,
flyers, ads as expectation. The credible source of these expectations were their prior
experiences and the opinion of the people around them. Nearly every third respondent agreed
that common knowledge and childhood memories were the source of their expectations at this
stage. Respondents perceived many different brands related to their expectations, where the
brands of the Bosch Group (Bosch, Junkers, Buderus) were quoted by 35% of the respondents.
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By starting the search for information, respondents showed diverse searching behavior.
Respondents started their search for information by actively turning to diverse online sources.
Every fourth respondent consulted in professional stores and experienced purchasers were
significantly associated with this source of information. Every third respondent started the
information search by turning to an influential contact person for recommendations
(technology, brand), where the social environment played a more relevant role over the
installer, or any other professionals. First-time purchasers were significantly associated with

exchanging information with this contact person.

Respondents validated their obtained information by different sources, where first-time
purchases were significantly associated with crosschecking the obtained sources, one to three
times. Another 40% validated the obtained information over four times, which refers to
conscious information acquisition behavior. The consulted credible sources consisted mainly
of online and social sources; the role of the installer was less influential in comparison with
former stages. Offline sources (mainly classic media sources) did not play a role at this stage.
All respondents could recall information on the brands as they crosschecked the information
obtained. The top three brands were Bosch, Hajdu and Vaillant, where the Bosch Group
brands were quoted by 35% of the respondents.

At the stage of the final decision, respondents made their final choice mainly based on online
and social sources, rather than offline ones or by turning to an installer. Price-performance
ratio and reliability were the main product attributes that led to the final choice. The highest
proportion of respondents could not name the brand they finally purchased within the last 18
months, followed by the quoted brands Bosch, Hajdu and Junkers, as witnessed also within
the earlier stages of the purchase process. The brands of the Bosch Group were quoted by

23% of the respondents.

At the stage of past purchase evaluation, respondents were satisfied with their purchase and
they were willing to make recommendations about the brand and the technology. Every third
respondent was ready to express his or her feelings to other people. Only every fifth
respondent felt satisfaction without any perceived benefit and reported a passive or negative
attitude. This means either they were doing nothing or willing to change brand and technology
by the next purchase. Despite the fact that respondents were satisfied with their purchase and

willing to make recommendations and expressing feeling to other people around, they did not
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intend to give feedback to the installer of manufacturer. Respondents perceived financial and
functional risk along the decision-making process and rather perceived physical, time,
psychological risk and the risk of alternatives. First-time purchasers were significantly

associated with perceiving psychological risk.
5.4 Summary of the empirical results

This chapter gives an overview of the results of the two-step explorative research and presents

the empirical results in thesis points, organized in thesis groups.
5.4.1 THESIS GROUP 2: The decision-making process and its stages

The following thesis group summarizes more thesis points regarding the process of the

decision-making, thereby answering the corresponding part of the research question.

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?

Decision-making with heating appliances is a complex process, where respondents are
making their decision not purely on a rational basis. (Spash et al., 2008) A limited set of
former models investigated the decision-making of heating products, however as the side
topic of the adoption models (as presented in Table 4.3). Furthermore, much previous
research — as presented in Table 4.2 - identified diverse external and internal influential
factors along the adoption process of heating technologies (as presented in Table 4.4; 4.5; 4.6;
4.7). 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.

Based on a review of fundamental decision-making models as presented in Table 4.1 and on a
review of technology adoption models of innovative heating products, as presented in Table
4.3, Thesis 2 builds on the theoretical framework of the doctoral thesis, as presented in Figure
4.2. and investigates the following assumptions of the theoretical framework:

e The proposed model of decision-making consists of six stages;
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e The purchase process starts with a ‘zero step’, called active and passive experience
obtain, where end customers are open to learn about heating products from the
common knowledge and their social environment (with strong and weak social ties);

e Heating product breakdown is the main purchase motivation. Governmental programs
or manufacturers’ marketing campaigns do not inspire a need or purchase motivation;

e The information acquisition consists of more stages, where end customers conduct an
internal search, followed by an active and iterative validation process;

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

e End customers make their final decision based on perceived quality attributes
(reliability, durability, price);

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

social environment.

To investigate the characteristics of the decision-making process, | applied a two-step
exploratory research. In the first step, in-depth interviews were carried out with homeowners
to get a deeper insight (results are as presented in Table 5.3). In the second step, quantitative
assessments were made building on the conclusion of the first research step, as presented in
Chapter 5.2.3.5.

Thesis 2 summarizes the special characteristics of the decision-making process and its stages,
by structuring the empirical results in the so-called ‘purchase funnel’, as presented in Figure
5.11. The funnel model is the adaptation and extension of earlier developed decision-making
models (as presented in Table 4.1 and Table 4.3) applied specifically to heating products from
a marketing perspective, which brings added value to the existing scientific literature. The
purchase funnel shows the decision-making stages identified by the qualitative interviews,
applied by the online 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 the prior purchase experience.
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This novel marketing interpretation and structuring of results opens up a new way of
understanding the 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, in Figure 5.11.

THESIS 2.1%: Stages of the decision-making process
Based on the empirical findings of the two-step exploratory research, the decision-making
process regarding the purchase of heating products is characterized as follows:

e In the stage of awareness, customers are open to learning about heating products as
they need brand-neutral and credible information;

e 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;

e The information search phase consists of many stages. It is an active, conscious and
iterative process itself, where customers crosscheck the information, one to six times,
from different sources;

e 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;

e End customers give feedback to the social environment. Satisfied end customers with
a perceived benefit (from their purchase) are willing to recommend the technology or
brand and express their satisfaction to the 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.

12 Related publications: Munkéacsi and Mahapatra, 2017; Munkacsi, 2018; Munkacsi and Simon, 2018; Munkécsi and
Mahapatra; 2019 Munkécsi, 2019
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Figure 5.11: The purchase funnel
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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.

Table 5.20: Learning process along the purchase process of heating products

AWERENESS as learning process

Awareness Initial purchase Information search Final decision Post-purchase
situation Start searching for evaluation
information
and validation
-Recalling  childhood | -Source of initial | Iterative learning | Result  of  the | Learning process
memories (prior | expectations is former | process, where end | learning process: | continues in the use
experiences) and | own experience and | customers turn to | purchase of the | lifecycle
information from the | opinion of the people in | diverse sources of | final product. The | Customers  express
common knowledge | the social environment. information and | most important | their satisfaction in
(experience from the | -Expectations are analog | contact person more | purchase factor and | their social
social environment) to credible information | times to crosscheck | the most credible | environment and
recalled from common | the obtained | sources of | willing to  make
knowledge information. The | information are | recommendations on
result of the learning | identified. technology and brand
process leads to the
final purchase
decision

Source: own compilation

The learning process does not stop with the purchase of the product, but continues in the post-
purchase and use phase, where customers evaluate the purchase (perceived risk,
satisfaction/dissatisfaction, willingness to take action, etc.) and express their feeling in their
social environment. In doing so, they influence and guide other users and peers in their

learning process with heating products, wherever they may be located in the product lifecycle.

These key findings lead to the second part of the second thesis.

THESIS 2.28: Purchase and use of heating products as a learning process
e The learning process starts at an early age as customers can recall information from
their childhood memories with heating products;
e Customers are open to learning about heating products and they are looking for
credible information from common knowledge;
e Customers form their initial expectations towards heating products based on their prior

experiences (purchase and use);

13 Related publication: Munkacsi and Mahapatra, 2017; Munkacsi, 2018; Munkacsi and Mahapatra, 2019
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e Customers perceive the information search as an iterative learning process, where they
crosscheck credible sources of information one to six times, with diverse sources;

e 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 attribute;

e 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.

5.4.2 THESIS GROUP 3: Special characteristics of the decision-making process

The following thesis group summarizes more thesis points regarding the special
characteristics and influential factors of the decision-making process regarding the purchase
of heating products: Thesis 3.1 and Thesis 3.2 the credible sources of information, Thesis 3.3
the content of the communication channels (product quality attributes and brands). Thesis
group 3 answers the corresponding part of the research question:

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?

The thesis points as presented in this chapter are the empirical results of the two-step
exploratory research. Thesis point 3.1, 3.2 and 3.3 refer to the corresponding results of the
purchase funnel, as presented in Figure 5.11.

Earlier iterations of technology-based models, as presented in Table 4.3, 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 common understanding on influential sources

of information in the adoption process in the current scientific literature.
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Based on the marketing approach of the theoretical framework as presented in Figure 4.2,

Thesis 3.1 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, | assumed that information acquisition consist of more
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, | 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, | applied a 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 in the second stage.

The corresponding results are as presented in the purchase funnel (see Figure 5.11) and

answer the first research question component:

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

of the purchase process?

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 the 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 the prior experiences with the product
(experience of earlier purchase and use). Several brands correspond to the initial

expectations;
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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 5.21 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.

Table 5.21: Tendencies in the consulted communication sources along the decision-making process

Awareness Initial Start searching for Validation Final decision Post-
Stages N= 107 situation information N=130 N= 130 purchase
N=417 Turnto Start on own evsl:la;gon
people N=114 N=245
Installer N/A N/A 32% - 11% 14% N/A
0, - 0,
A0 2% 30% 86%

. (i.e., mentioned (i.e., mentioned : . ioned £979
Social 11% 1% 1.25 times 255 times | (& mentione (of 97%
sources . ) 2.14 times more satisfied

more than more than .
. - than installers) : customers)
installers) installers)
67% 41% 44%
online (i.e., mentioned : (i.e., mentioned : (i.e., mentioned
SOUCeS 47% N/A - 2.09 times 2.16 times 3.38 times more N/A
more than more than than offline
offline source) = offline source) source)
54% 32%

. (i.e., mentioned

g)flf'r':ees 1.15 times N/A - 19% 13% N/A
more than
online source)

Source: own compilation, based on Munkéacsi and Mahapatra, 2019 113



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. (Munkacsi and Mahapatra, 2019)

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

percentage of the relative frequencies were clustered into a broader level as follows®“:

e Online sources: manufacturers’ website, social media, blogs and forums, Google
search/ ads, other Internet sources including newsletters and general information
portals;

e Offline sources: TV, magazines, consultation at professional stores, DIY stores, radio,
exhibitions, trade fairs;

e 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 5.21, answer the
second and third marketing research question component:
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?

Results in Table 5.21 show that social sources were consulted more frequently at all stages of
the purchase process than were installers. Particularly at the stage of validation, where
respondents crosschecked the information 2,55 times more frequently with social sources than
with installers. Assumingly this is due to the credibility of the recommendation of the social
environment. Also interesting was that respondents turned rather to their social environment

by starting to search for information (40%) than to installers (32%). However heating

14 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. (Munkacsi and Mahapatra, 2019)
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products are technically more complex and need to be planned and parametrized in a system.
Furthermore, in case of the post-purchase evaluation, respondents are willing to turn to their
social environment for expressing their feelings; meanwhile, they do not intend to contact the
installers or to give them any feedback.

Regarding the consulted sources, except for during the awareness stage, online sources were
more frequently consulted than offline sources, as presented in Table 5.21. The relative
frequency is increasing, as end customers are getting closer to a final decision. In the stage of

final decision, online sources were consulted 3.38 times more often than offline sources.

THESIS 3.2%°: Tendencies in the consulted communication sources

e 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;

e 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 (see Figure 4.2), | assumed that product quality is perceived in the product

attributes of heating products in different stages of the decision-making process.

Results of the in-depth interviews showed that quality attributes were perceived as needs,
expectations or validation criterion in the different stages of the purchase process. The
recalled memories were linked to different credible sources of information and perceived

brands during the purchase process.

15 Related publication: Munkéacsi and Mahapatra, 2019
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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 the 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 5.12. The percentages refer to the relative frequencies of

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

results are based on the purchase funnel, as presented in Figure 5.11.

20%

10%

5%

0%

Figure 5.12: Brand perception along the purchase process

16%
13% 13%13%13%
10%
9%
) 8% 8%
7%
6%
5% 5%
- 4%
3%
2% 2% 2% 2%

Bosch I don't remember Vaillant Junkers Buderus Viessmann

m Awareness  mInitial purchase situation Validation Final decision

Source: own compilation, based on Munkacsi, 2019
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Besides Bosch, Buderus and Junkers, Vaillant and Viessmann were also quoted as competitor
counterparts with the highest frequency along the purchase process. Numerous national and
international brands were quoted but with a very low frequency which illustrates the
heterogeneity of the heat market. Furthermore, for end customers it is hard to differentiate

between brands, thus the final product is chosen by its price-performance ratio.

This finding leads to the third thesis of Thesis group 3.

THESIS 3.3%: 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.

5.4.3 THESIS GROUP 4: Characteristics of the potential end customers of heating

products

The following thesis group summarizes more thesis points regarding the special
characteristics of the end customers. Thesis 4.1 presents the influential role of functional and
financial attributes along the decision-making process; Thesis 4.2 highlights customer
involvement and Thesis 4.3 presents the influential role of the prior purchase experience in

the decision-making.

Thesis group 4 answers the corresponding part of the research question:
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?

16 Related publication: Munkacsi, 2019
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The thesis points as presented in this chapter are the empirical results of the two-step
exploratory research. In the first step qualitative in-depth interviews were conducted with end
customers in order to obtain deeper insights regarding motivation, attitude and values towards
heating products. In the second step, qualitative assessments were made. Thesis points 4.1, 4.2

and 4.3 refer to the corresponding results of the purchase funnel, as presented in Figure 5.11.

Earlier iterations of models identified diverse purchase motivation at the stage of the problem
recognition in the adoption process, as presented in Table 4.4. 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 the current scientific literature, | assumed that end customers mainly find
themselves in a situation, where the heating product breaks down and an immediate action is
required. Governmental programs or manufacturers’ marketing campaigns do not inspire a

need or purchase motivation.

Results of the 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 the quantitative questionnaire showed that mainly financial
and functional factors drive end customers, which prevails not only in their personal lifestyle

but also at the diverse stages of the purchase process, as presented in Table 5.22.
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Table 5.22: Cost and functionality driven customers of heating products

Underlying motivation
Financial factors

Underlying motivation
Functional factors

End customer
characteristics

Stages of the purchase pr

- 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

0Cess

- 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

Awareness - Recalled childhood memories and information |- Recalled childhood memories and

from the common knowledge with fuel type in information from the common

context with financial product attributes knowledge with fuel type in context with

functional product attributes

Initial - Purchase motivation: e.g. rising energy costs, - Initial expectations toward the new
purchase the heating product is too old to operate heating product: reliability, durability,
situation efficiently technical parameters, ease of use, etc.
Information - Active information search and validation, crosschecking the quality product
search process attributes with different sources: combination of financial and functional factors
Final decision |- Product choice based on the price-performance |- Based on reliability

ratio, the choice on the place of purchase based
on the cheapest offer

Post-purchase
evaluation

Source: own compilation

- 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

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

THESIS 4.1 Underlying motive of end customer attitude in the decision-making

process

The role of financial aspects in decision-making:

e The underlying motivation behind environmental

regulation is cost sensitivity;

e 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;

e Final product choice and place of purchase is made by price-performance ratio or who

has the chea

pest offer;

e Perceived financial risk along the whole purchase process.

17 Related publications: M

unkacsi and Simon, 2018
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The role of functional aspects in decision-making:

e The heating product must fulfill physiological needs (warmth, warm water) by
operating “unnoticed” and not ruining the interior design;

e The heating product must exhibit characteristics be similar to those of a competent
person: reliable and intelligent by fulfilling functional needs;

e Recalled information from childhood memories and common knowledge is related to
functional factors (e.g. heating and fuel type related to comfort);

e Perceived initial expectations towards a new heating product are based on functional
factors (e.g. reliability, durability, easy to use and handle, etc.);

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

e Perceived functional risk along the purchase process.

The question of involvement is strongly related to end customer’s characteristics and their
underlying motives 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,
heating fulfil mainly functional needs for warmth. (Kaezing and Wiistenhagen., 2008)

I had the assumption that situational involvement applies to heating products, meaning 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 the end
customers and their decision-making, this research topic was integrated in the two-step

exploratory research.

The results of the in-depth interviews showed that end customers perceived the degree of
involvement differently, based on the situation they were located in, as presented in Figure 5.9.
In 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.
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Participants of the quantitative online questionnaire, as presented in Table 5.23, 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.

Table 5.23: 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

Source: own compilation

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.

The findings lead to Thesis 4.2 of the doctoral research.
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THESIS 4.2%8: Involvement
Involvement of heating products is situational, either both 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:
e They are recalling childhood memories and information form common knowledge
with heating products;
e They deliberately plan the purchase and perceive financial and functional factors as
expectation towards the new heating product;
e They conduct an active and conscious information search as they crosscheck the
obtained information with different sources 1-6 times;

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

Respondents show low involvement:
¢ Inthe use phase, as the product fulfils the requirements and it works properly;
e 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 (see theoretical framework in Chapter 4.3, post-purchase phase). 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 could be clustered in two groups based on their prior purchase experience
with heating products: first-time purchasers and experienced purchasers, as presented in Table
5.5. In the second research step, quantitative assessments were made based on the differences
identified between respondents, according to their prior purchase experience, as presented in
Table 5.24.

18 Related publication: Munkacsi and Simon, 2018
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Table 5.24: Identified differences between customers based on the prior purchase experience

Stages First-time purchasers Experienced purchasers
In-depth interviews Online survey In-depth interviews Online survey
(4 couples) N=191 (46%) (6 couples) N=226 (54%)
Awareness Less resistant to the No differences identified More resistant to the | No differences
influence of the social social influence, identified
environment in decision-making
decision-making rather on their own
Initial Exchange of heating Purchase motivation: parents Exchange of heating | No differences
purchase product due to: more moved in; expectation: due to financial identified
situation earnings, break down, | orientation by website/flyers; reasons (6 couples)
change in lifecycle advertisements as sources of
expectations; not remembering
which brand fulfilled the initial
expectations
Start Internal search, Different information search Internal search, Starting the
searching for | turning to both behavior: turning to other rather on their own information search
information influential contact people around; the role of this by turning to on their own,
person and to external | contact person: to exchange external sources of consulting in
sources of information information professional stores
information
Validation All validated, more Different validation behavior: No validation, fewer | No differences
times crosschecked the obtained times identified
information in a significantly
higher proportion; turning to
close family (hushand/wife)
and to friends for validation
(tendency)*®
Final Final criteria: No difference identified based Final criterion: No differences
decision technical parameters, | on the final criterion led to the reliability, durability, | identified
high performance; final decision. Last credible price-performance
place of purchase: source of information: close ratio; place of
installer suggested, family (husband/wife), purchase: based on
professional neighbors (tendency)?® price conditions
consultation
Post- Perceived financial, Psychological risk Perceived functional | Recommending
purchase functional, alternative and financial risk technology in case
evaluation risk of satisfaction
(tendency)

Source: own compilation

The results as presented in Table 5.24 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

19 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.
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personal experience 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 around 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.

5.4.4 Discussion: results supporting the category of durable consumer goods and

further product category specifics

As the macro-environmental analysis of the heat market indicated, as presented in Chapter 2.7,
heating appliances are technology-intensive products, which are characterized by the
attributes of durable consumer goods, yet exhibit additional product category specifics. In the
light of the primary results, this chapter reflects on the applicability of the scientific
classification of heating products and on the proposed marketing concept of heating products.
Additionally, the chapter reflects on additional secondary research results, as presented in
Chapters 2 and 4.

Table 5.25 summarizes the characteristics of the durable consumer goods and the product
category specifics based on the results of the two-step exploratory research, as an extension
and adaption of table of Table 2.3. As end customers purchase heating products for the long-
term (15-20 years) they show an extensive and conscious information search attitude; they
perceive a high degree of risk and a high purchase effort, which all support the characteristics
of consumer goods (see review of classification theories, as presented in Table 2.2.). The
product category specifics lie in the technology-intensity of heating products. The purchase,
use and service of heating products are strongly bound to governmental regulations and safety
standards. This leads to the essential and compulsory role of installers and other professionals
in the entire product lifecycle: to plan, size, install, commission, maintain and repair the
heating system. Due to the high technology-intensity, the use of the product is a result of a
learning process, along the whole product lifecycle.
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Table 5.25: Supporting results of durable consumer goods and further product category specifics

Aspects of
differentiation

General characteristics

Durable consumer goods

Characteristics of technology-

oriented durable consumer
goods?°

Product category specifics of
heating appliances

Time of consumption
Purchase decision
Information search

External consultant

Internet as an source
of information

Quality

Technology-intensity

Brand

Price-quality ratio

Demand on service

Motivation behind the
replacement

Place of purchase

Importance of product

certificate as the

information on quality

Long-term

Long-term

Long-term

Conscious, extended

Conscious, extended

Conscious, extended

Usually careful

Careful and complex, depending

on the product group

Always conscious, iterative,
consists of more stages

Occasionally involved

Frequently involved

In each case involved, bounded

to regulations, installers and
other professionals

For orientation

Mostly for orientation

For orientation important but
not exclusive source, more
frequently consulted than
offline sources

Important

Relative important

Fundamental, perceived as
validation criteria at more
stages of the decision-making
process

Depending on the product
group

Relative high, depending on the

product group it is complex

High, complex and significant

Product quality factor

Product quality factor

Product quality factor,
perceived at different stages of
the decision-making process

Usually important

Usually important, depending on

product group and brand

Always important, depending

on the brand, deciding criterion

by the final decision

Usually relevant

Relevant, depending on the
product group

Always relevant and complex,
bounded to regulations

The general attrition of the
product, new and innovative
products with better quality
performance, consumption
trends, diverse marketing
advantages

The general attrition of the
product, high reparation costs,
new innovative products with

better quality performance,

specific customer needs, rarely
compatibility requirements and

regulations.

The general attrition of the
product, less breakdown

situation. Diverse financial and

functional factors; specific
customer needs (energy
efficiency and environmental
consciousness, energy source),
changes in family lifecycle.

In traditional household and
kitchenware stores, brand
stores, retailers, DI'Y?21-
stores, recently in
hypermarkets and in e-
commerce stores

Traditionally in professional
stores, brand stores retailers,
DIY-stores, recently in

hypermarkets and in e-commerce
stores depending on the product

group

Only in HVAC professional
stores, HVAC brand stores or
franchise shops, and brand
service centers, HVAC
wholesalers and chain stores,
directly from professionals
(installer). Increasing role of
online sales. Based on the
quality of professional
consultancy and the cheapest
offer.

Only for conscious
customers but only with
limited demand

For conscious customers

For conscious customers
relying on consultants and
professionals

Source: own compilation, based on Vagasi et al., 2014; Munkacsi, 2018

20 Under technology-oriented durable consumer goods meant the products such as radio, TV, washing machine and major
household appliances mentioned by Copelands’ definition on consumer goods or in Group 3 in Miracles’ categorization.
2L DIY stores stand for Do-It-Yourself stores
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Concerning the decision-making model of heating products, the purchase funnel presents the
specific characteristics of heating products, as illustrated in Figure 5.11. It has commonalities
with the decision-making process of durable goods (see Table 4.1) as end customers go
through similar process stages. However, as witnessed by the empirical results (see Thesis
2.1) there is a ‘zero step’ called awareness. It is in this step that customers gain experience
with heating products in an active and passive way, as they are open to learning about heating
products (based on credible information about them from brand neutral communication
sources). The empirical results support the finding of Kaezing and Wistenhagen (2008) that
respondents have a public perception and common knowledge of specific heating
technologies and fuel types. However, earlier technology adoption models, as presented in
Table 4.3, did not take awareness into account as a separate process stage.

In the stage of the initial purchase situation, the results support the importance of financial
factors argued by Mahapatra et al., 2008a; Caird and Roy, 2008; Stolyarova et al., 2015 and
does not support the situational factor (breakdown) as argued by Hallin, 1989; Mahapatra et
al., 2008a and Stolyarova et al., 2015. Additional factors identified by prior research, such as
environmental consciousness (Caird et al.,2008; Keirstead, 2007), social factors, including
status and social class, comfort decisions, the influence of peers (Keirstead, 2007; Michelsen
and Madlener, 2013; Wilhite et al., 1999;), governmental subsidies and grants (Michelsen and
Madlener, 2013; Wallace at al., 2010) are not supported by my empirical research. These are
likely specific heating technology characteristics associated with the corresponding adoption

process.

In contrary to earlier models, which considered the information search and evaluation both
as a single step in an iterative process, the empirical results show that information acquisition
is an iterative process consisting of 1-6 stages, whereby end customers crosscheck and
validate information with different sources (as presented in Thesis 3.1 and 3.2). Furthermore,
earlier models identified selection as a separate stage, where such factors as relative
advantage, environmental and economic factors were found to be influential (see Table 4.3.)
According to the purchase funnel, as presented in Figure 5.11, selection is the result of an
iterative information search and validation process leading to a final decision. Regarding
information search behavior, findings partially support my prior assumption based on the
model of Hofmeister-T6th et al. (2003); namely that respondents conduct internal search
before turning to diverse credible external sources of information. The reason behind this is

that internal search is illustrative of the awareness stage, where end customers are gaining
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experience with heating products in an active and passive way, rather than it being reflective
of the information search phase.

With respect to the influential communication channels, the results of the empirical research
support the findings of Arndt (1967) that social ties carry weight in customers’ decision-
making process, especially the role of strong ties (influential role of the close family, and
friends). Furthermore, results support the asymmetry problem of Bartels et al. (2006). This
problem has its origins in the not-always corresponding motivators and interest of end
customers and installers. This leads the drivers and motivations of installers to potentially
mislead customers, who thus fail to maximize their utility in the decision-making. Empirical
results show that despite the fact that installers have an essential consulting role in the
purchase process, they could initiate, influence and make the final purchase decision. In that
sense, they are exclusively fulfilling an influential role along the decision-making process.
Furthermore, this role decreases as end customers are getting closer to a final decision.
Contrary to market practice, results of the empirical research support the phenomena of
“social search” as developed by Pookulangara and Koesler (2011). End customers of heating
products use word-of-mouth for expressing their feelings and experiences in a ‘heating
context’. For this, they do not only consult face-to-face contacts but also online social sources
(Park and Kim, 2008b).

The purchase funnel support the findings of the Kaezing and Wustenhagen model (Kaezing
and Wistenhagen., 2008) by identifying the post-purchase- and use phase, where the
importance of positive experience forms part of the learning process. The findings of
Mahapatra et al. (2008a) — that respondents are willing to recommend the product in case of
satisfaction - were supported by the empirical results, yet only the case respondents perceived
an extra benefit. This means that benefit leads to a willingness of recommending the brand
and technology, expressing satisfaction to people around you. This partially supports the
findings of Nyrud et al. (2008), specifically that satisfaction with an existing product can lead
to re-purchase and foster customer loyalty.

With respect to risk perception, the empirical results only partially supported the findings of
the scientific literature. Hirst and Brown (1990) and Qiu et al. (2014) argue that end
customers perceive financial risk by the adoption process, which was backed by the empirical
results. The findings of Claudy et al. (2011 social risk is perceived by the purchase of
innovative heating products — is not supported by the empirical results. | therefore assume that

social risk is perceived in case of specific heating technologies.
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5.45 Research limitations

In the doctoral research, the following research limitations were identified:

The heterogeneity and the complexity of the heat market: the heat market incorporates
both residential and industrial characteristics. In the two-step explorative research |
focused on the consumer market and excluded commercial (non-residential) and industrial
customers. Furthermore, | excluded regional differences in end customer purchase
decisions, which may have special characteristics in certain parts of the country;

The target group: in both research steps, end customers were exclusively questioned.
Including installers and other professionals (e.g. architects, planners, energy consultants,
etc.) in further research could potentially yield interesting findings.

Sample size: concerning the quantitative research, through the investigation of the
consulted sources of information and perceived brands, there were several answer options
to quote. The reason for this is that | wanted to investigate the frequencies in a wide range
of consulted sources of information and to reveal all quoted sources that might potentially
influence the purchase decision. However, in certain cases the pre-requirement of the cell
frequency was not fulfilled due to the low sample size of the questions and quoted answers.
For this reason, in some cases the significant differences could not be statistically proven;
Qualitative questionnaire — sampling technique: snowball technique interviews were
conducted with respondents with the same social category and — unintentionally- may have
overlooked respondents with a different purchase situation. | consider this a limitation of
my research.

Quantitative questionnaire — sampling technique: participants (with Internet access) in
the online questionnaire were recruited based on an online panel. This sampling technique
may have overlooked the purchase processes of end customers who do not have Internet
access and turned only to offline sources of information in the purchase process;
Quantitative questionnaire - scaling technique: the quantitative online questionnaire is
based on mainly nominative and several interval scales. In case of nominative scales, the
characteristics of the decision-making process (the credible sources of information and the
consulted communication channels) were analyzed as percentage frequencies. Whereas,
this is a common practice to investigate consulted sources of information — see the example
of consulted online and offline sources of information in Hofmeister-Toth, 2014), this does

not necessarily allow for more complex statistical analyses.
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6 CONCLUSIONS AND RECOMMENDATIONS

Investigating end customers and their decision-making process of heating products from a
marketing perspective represents a novel approach in the scientific literature on heating
products. 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.

This chapter gives an overview on the utilization of the empirical results and identified

avenues for further research.
6.1 How to overcome the multi-level segmentation challenge?

Due to heating product’s technical complexities end customers are not allowed to purchase
and install the product on their own. For this reason, end customers depend on installers. This
in itself challenges heating manufacturers to focus on their sales and marketing strategies
concerning multiple target groups (Thesis 1). The empirical results of the explorative research
help manufacturers to overcome this challenge of segmentation by understanding the
underlying needs and motivations of end customers, as well as the influential information

sources and credible communication channels at each stage of the purchase process.

An important empirical finding is that there is no “one single” most credible source of
information, or influential contact person, where strategies should focus on. The relevance of
each communication channel, end customer need and source of information depends on the
end customers’ location in the product lifecycle (Thesis 2.1; Thesis 3.1 and Thesis 3.2).

Fundamentally, results show that end customers are not only active decision-makers in their
own right, but also active users of products and influencers of other peers by exchanging
information and providing recommendations (Thesis 2.1). Therefore, for successful marketing
strategies, it is essential to locate end customers in the product lifecycle as needs differ from
stage to stage. Contrary to market practice, the dissertation points out that end customers
conduct social search and turn to online sources to gain the most credible information with

respect to the purchase of heating products (Thesis 3.1 and Thesis 3.2). They are open to
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learning about heating products (Thesis 2.2) and the voice of their social environment plays
the leading role herein.
For this reason, manufacturers should include direct end customer communication as an

essential element of their sales and marketing strategies at all stages of the purchase process.

Installers are important stakeholders in the purchase process due to the high technical
complexity of the product (they provide support with system planning, parameterizing,
installation and commissioning, maintenance and repair). In this sense, competent installers
and service partners are essential participants of in the product lifecycle and thus in the entire
purchase process (Thesis 1). In this sense, manufacturers might keep the product portfolio and
its complexity as low as possible and support installers and other professionals in the failure-
free installation and commissioning, service and repair activities. If installers feel themselves
comfortable with certain technologies and they feel appreciated, perceived as a competent
person by the end customers, the asymmetry problems could be solved.

Based on the empirical results corresponding to the 4C model (Lauterborn, 1990), this leads
me to present the following recommendations:
Consumer wants and needs: the right product strategy for a positive product experience

e The complexity of the product portfolio has to be reduced. Installers have to see clear
which technology fits most to the needs of end customers. Also end customers have to
recognize the benefits of certain technologies and their applications;

e As end customers near a final decision, their perceived involvement is high (Thesis
4.2) and differentiation between brands is impossible (Thesis 3.3). This is why end
customers make their final decision based on the price, which renders the competition
for sales difficult (Thesis 4.1). End customers perceive brands as the carrier of price
communication, instead of product values behind the brand. I suggest manufacturers to
support brand differentiation with unique selling points, special product attributes and
features (e.g. energy reports or energy optimization services) for financial factor
oriented customers.

Communication: credibility and trusted information goes first

e Due to the shift from offline channels to online sources along the purchase process
(Thesis 3.2) manufacturers should de-emphasize the share of classic, cost intensive
offline marketing activities (e.g. radio and TV sponsoring, expensive magazine

advertisements, participation at trade fairs and PR campaigns, etc.). It is suggested to
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increase the share of innovative, measurable and integrated online channels (e.g.
Google AdWords, content marketing, search engine optimization, etc.) to reach end
customers directly;

If manufacturers know in which stage of the purchase process the end customer is
located, the above mentioned communication sources enable tailored messages ,
product and service offers, fitting better with end customer needs;

It is suggested to increase product reviews; product-, service- and installer ratings
through online communication channels (e.g. blogs, forums and social media, etc.) in
order to increase transparency;

Focus on functional and financial content to reduce perceived risk along the purchase
process (Thesis 4.1);

As first-time purchasers are found to be less resistant to the influence of the social ties,
it is important to engage them directly. In case of customer satisfaction, they are not
only potential future re-purchasers, but also active influencers and convincing voices

for recommending the brand and the technology to their peers.

Costs to satisfy: affordable product packages and pricing

Although results demonstrate that end customers are price sensitive (Thesis 4.1),
offering heating products on the “lowest” possible price is not always the right
solution. End customers need price transparency and easy to find information on the
Internet. The financial risk that they perceive along the purchase process must be
minimized, by creating transparency regarding total costs, including delivery-,
installation-, commissioning- and maintenance costs, among other things;

Within the scope of price transparency, end customers might be interested in diverse
pricing models and financial concepts (e.g. renting and leasing instead of one-time
payments). In this case, the question of ownership must be clarified, which I identify

as a potential future research area.

Convenience to buy: positive purchase experience

Results shows that end customer choose the place of the purchase based on financial
factors (Thesis 4.1). Transparent information on prices and discounts, through easy-to
find online communication channels, online shops, etc. must be available;

End customers might be interested in online purchase concepts (e.g. online

consultancy, online system configurators, energy calculation tools, etc.) instead of
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consultation in professional stores, to save time and ease the perceived risk along the
purchase.

6.2 Additional recommendations and research avenues

This doctoral thesis investigated the influence of modern consumption patterns in the
decision-making of heating products. Specifically, it looked at the leading role of online
communication channels, the active decision-making role of end customers and how the
influential role of social ties shaped end customers’ needs, motivation and attitude along the
entire decision-making process. Taking into account the research limitations (see Chapter
5.4.5) further research can be considered in order to get a more complete understanding of end

customer’s decision-making, from different perspective.

End customers have similar needs towards new heating products but may exhibit different
circumstances, which due to diverse geographical locations, the type and costs of available
energy resources and governmental regulations are different. One potential worthwhile
research area could be a comprehensive study to identify cultural differences between end
customers in their purchase decisions of heating products. Results of such a study could
potentially support marketers who are active on international markets and have to cope with

questions of standardization versus adoption in their marketing mix.

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 the 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. | 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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APPENDIX

APPENDIX 1 - Definitions

Heating appliances - Boiler: “A boiler is a closed vessel in which water is heated under
pressure. The hot water is then circulated out of the boiler through pipes to radiators for space
heating or to taps for hot water purpose. Boilers are designated after type of fuel, for example

electricity, oil, natural gas, pellets; wood is used to boil water.” (Mahapatra et al., 2008b 75)

Combined heat and power systems: “Is a technology that produces both heat and power.
The heat produced is used in form of steam or hot water. This combined production enables
the saving of quite a lot of energy, depending on the drive installation and the temperature
level. It can be applied on a large (city heating) or on a small (common space heating,

greenhouses, swimming pools, hospitals or houses) scale.” (Dieperink et al., 2004 775)

District heating network: is a set of facilities with a heat generation unit, or a boiler, is a
network of pre-insulated pipes and a building that needs to be heated. The water — preheated
by the boiler with different energy sources, such as fossil fuels, renewable energies and
geothermal energy — is channeled by the network of pre-insulated pipes to the various places
of consumption, to industrial, public or private buildings. The fundamental idea behind the

district heating is to recycle surplus heat, which would be waste from electricity production.
(Euroheat and Power ASBL, www.euroheat.org, 2015)

Energy efficiency renovation: It is a measure in order to decrease the primer energy use of
the buildings. In this context, building envelope measures should be understood, such as
energy-efficient windows, additional insulation, and change of heating system (heat pumps or
energy-efficient boilers). (Mahapatra et al., 2013)

Energy-efficient/ saving investments: “The realizations of different activities aiming energy
saving with new facilities or additional features of existing facilities in buildings in the

domestic or organizational segments of the market.” (Biro-Szigeti et al., 2012 105)

Photovoltaics: “also known as solar cells or PV’s, it generates electricity directly through a

photo-chemical process when sunlight strikes a semiconductor laced with conducting wires.”
(Kaplan, 1999 467)

Heat market: The heat market refers to the part of the HVAC (Heating, Ventilation and Air

Conditioning) market, where manufacturers produce and sell heating technology to customers
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to ensure indoor temperature and warm water comfort. The doctoral thesis refers to the
residential heat market, where heating products (heat generator appliances = boilers) are sold
for single households. In this study all type of heat generating appliances are considered,

regardless from fuel type and energy sources. (Munkéacsi and Simon, 2018)

Heat pump: “According to European Standard EN 14511, heat pump is an encased assembly
or assemblies designed as a unit to provide delivery of heat. It includes an electrically
operated refrigeration system for heating. It can have means for cooling, circulating, cleaning,
and dehumidifying the air. The cooling is by means of reversing the refrigeration cycle.”
(Mahapatra et al., 2010 2)

High-efficiency (condensing) boilers: “Was put on the market in 1981. The boiler can reach
20% more efficiency compared to the conventional boiler, as the energy loss is reduced in the

chimneys due to the greater and more effective heat exchangers.” (Dieperink et al., 2004 775)
HVAC- industry: Heating, Venting and Air Conditioning

Innovative heating system: “Refers to district heating, heat pumps and wood pellet boilers
used to replace or complement electric and oil boilers and resistance heaters”. (Mahapatra et

al., 2008a 578)

New heating system: “It refers to any system that replaces an existing system, e.g. a new

electric boiler replaces an existing electric boiler”. (Mahapatra et al., 2008a 578)

Microgeneration: is the product of heat or power on a very small scale, when compared to

the outputs of a typical fossil-fueled power station. (Microgeneration.com, 2016)

Wood pellet: “are small, cylindrical, compressed chip of wood that are burnt in stoves and
boilers in order to tackle residential heating needs” (Fiedler, 2004 in Tapaninen et al.,
2009a)... “which are more expensive than regular wood residues requiring extra processes

and transportation.” (Chau et al. 2009, In: Tapaninen et al., 2009b)

Residential heating system: ‘“are durable technologies for residential space heating.
Customers evaluate them based on their perceived product attributes and decide either to
adopt or to reject them.” (Berkowitz et al., 1982 717)
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APPENDIX 2

Political and legal measures on country level

Country Measure Goal Action

Hungary National Action In 2005 the share of renewable energies | Governmental subsidies for the utilization of
Plan 2010-2020 for | was only 4, 3% of the total energy renewable energies in the heating and cooling
the Utilization of consumption. The goal by 2020 is to sector. Financial and investment subventions
Renewable increase the share to 13 %. (Megujulé are defined.

Energies Energia 2010-2020) (Megujulé Energia 2010-2020)

National Energy To fulfill regional and international Energy efficiency measures to increase the

Strategy 2030 energy targets on local level. share of low CO2-intensive electricity
generation based on renewable energy
sources, promoting renewable and alternative
methods of heat generation.

Sweden Highest housing - Highest proportion of energy used for (1) Oil used for space heating, after the rise of
boom in 1960s- space heating and hot water production. oil prices, households changed for electricity
1970s. - 1,9 million single family houses are (Mahapatra et al., 2008a)

First energy potential for a renovation (2) Subsidy programs for the replacement of
efficiency codes (1) Increase energy efficiency measures | oil and electric heating for innovative heating
conducted in 1977. | j'the households with house built before | systems (heat pumps, pellet boilers, biomass

1977 (Mahapatra et al., 2013) based heating): financial subsidies,

(2) Reducing GHG emission with 50% investment costs refund (Gustavsson and

by 2050 Joelsson, 2007; Mahapatra et al. 2010)

Result: Between 1994 and 2006 the

installation of pellet boilers increased

from 300 to 32.000 pieces (Mahapatra et

al., 2008a)

France Thermal regulation, | - The share of residential building National Agency for Housing and local
tax aids and energy consumption is 15% of total energy utility companies grants for
governmental energy usage households. Households found tax credit the
subsidies - 33% of households use electricity and most attractive financial support (IEA, 2018)

48% use gas for space heating

(1) To promote the diffusion of energy-
efficient heating systems. (Stolyarova et
al., 2015)

Germany Governmental - Share of private household of total Goals are affecting measures such as
energy efficiency energy use is 73% insulation of the building shell, residential
measures: “Act on - Heating fuel is based on oil (48%) and | heating refurbishment and built with
the Promotion of gas (30%) in 2008 innovative heating system (Michelsen and
Renewable Energies | (1) To increase the share of renewable Madlener, 2013)
in the Heat Sector” | energies from 6% to 14% by 2020 in
and “Energy Saving | residential heating segment (Michelsen
Ordinance” and Madlener, 2013)

Finland Diverse energy - Energy use for heating takes 16% of Annually 40.000 — 50.000 heating systems
efficiency measures | national CO2 emission (share of are replaced, changing oil and electricity to

residential sector is 5%) ground heating, solid fuel heating, or district
- 1,1 million potential houses for heating.

renovation built between 1960-2000 (Rouvinen and Matero, 2013)

(Rouvinen and Matero, 2013)

Ireland Diverse energy Reduce GHG emission with 20% from Renewable Energy Feed-in Tariff (REFIT):
targets set by 2020, | 1990 to 2020, increase the share of defined tariffs for the coming 15 years to
REFIT renewables to 33% of which 12% share promote the use of Microgeneration

has on the heat market. (Claudy et al., technologies on large- and small scale
2011) (Claudy et al., 2011)
Switzerland  “Minergie” Quality label that combines high comfort | Quality label for new and refurbished low-
Standard of living and low energy consumption energy consumption buildings. (Banfi et al.,
with a limited cost surplus, of at most 2008)
10% of the construction price.
(Banfi et al., 2008, 504)
Italy Fiscal incentives for building Tax deductions up to 85% for more

renovations

comprehensive projects or 50% for eligible
technologies, e.g. Heating systems. (IEA,
2018)

Source: own compilation

153



APPENDIX 3

Fuel type

Classification of heating products on practical level

Application

Products

Heating products
based on fossil fuels

For local space heating and
hot water production

Gas, oil or electric convectors
and heaters for space heating

Electric water heaters for hot
water production o -

Central heating and hot
water production

and

Gas or electrical central water
heaters

(with or without storage tank) i =
k!
(with or without storage tank)

..

Combined products for
central space heating and
hot water production

Combi gas, oil or solid fuel
boilers

Heating products /
hot water / electricity
production based on
renewable energies

For space heating and hot
water comfort

Gas, oil, electric
condensing gas boiler

L
- Heat pumps (air, water, and =
geothermal) (= .
- Wood-burning stoves and boiler . : »

- Pellet boilers
- Biomass boilers

For hot water production

Solar panels

For electricity production

Photovoltaics

Combined systems

For heat and electricity
production

- Combined heat and power
systems
- Micropower generation

Source: Own compilation, based on: Recknagel et al. 2000, Bird-Szigeti, 2009; Day et al., 2003;
www.buderus.hu; www.google.com

22 The images are product illustrations from www.google.com; www.buderus.hu
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APPENDIX 4 - Description of stakeholders of the heat market

Heating product manufacturersre organizations which offer (produce or import) appliances
for space heating and hot water production, in a certain period of time and for a certain price.
Their customers on the residential heat market are both B2B partners (such as wholesalers,
retailers, installers, HVAC planners, other professionals, investors, government, etc.) and
households (end customers), depending on the distribution channel strategy (direct or indirect).
Beyond increasing their competitiveness and brand awareness, they fulfill end customer needs
by selling heating products via their installer and vendor partners. They can also effect the
purchase by increasing awareness for new technologies and energy saving measures with

sales promotions.

Installers are individuals or company professionals, who supply end customers with
information on heating solutions, recommend technologies and brands, sell, and install
heating products. In some countries -as service professionals- they also commission, maintain
and repair heating products. Installers are important influencers in the end customers’
purchase process as certified partners of heating manufacturers. They carry diverse roles
within one purchase process: they might initiate the purchase (e.g. heating product is too old/
expensive to operate), might make recommendations or might make the decision for a certain

heating technology or brand depending on the involvement of the end customer.

End customerare households who are looking for energy-efficient heating solution for space
heating and hot water comfort. They are not only initiating the purchase but make the final

decision, they pay for the product and are the final users.

Plannersare such professionals, who are responsible for the planning of complete heating
systems of buildings, incl. ventilation and air conditioning. In both replacement and new built
of single- and multifamily homes, the complexity of residential heating systems is lower than

in case of commercial buildings, In this case the planning is conducted by the installer.
Architectsare responsible for the architecture and energy concepts corresponding to the
political and legal requirements. They are often recommending heating technologies to end

customers already in the planning phase of the building due to building energy considerations.
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Vendors— depending on the structure of the local heat market — are small- and mid-size
companies that sell heating products of manufacturers. They can be both primary (franchise
shops, branch offices or installer companies, buying from manufacturers and selling to end
customers) and secondary stakeholders (e.g. wholesalers, buying from manufacturers and
selling to installers, thereby to the end customers). Vendors as secondary stakeholders are
winning the installers with e.g. discounts to recommend certain technology and brand to the

end customers.

The Governmentakes part in the World / EU energy regulations, takes over quotes for the
reduction of primer energy consumption and introduces measures to reach these targets,
thereby establishing the legal environment for the heat market mechanism. In this sense, they
might trigger new heating technology development, but also support energy efficiency
measures by subsidies. They influence manufacturers’ market activities directly, or through

the chambers and the education system.

The education systerhas a support function in preparing professionals (installers, planners,
architects, electricians, etc.) appropriately for the challenges of the heating and building
industry, with a high competence in recommending the corresponding heating technologies

with a high-quality of execution.

Commercial chamberand associations (e.g. HVAC installers association) occur to defend the
interest of its members again other stakeholders on the heat market. Thereby they might
influence the decisions of e.g. manufacturers or other stakeholders with different measures for

a good market co-operation.
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APPENDIX 5 - Qualitative questionnaire: Interview outline

1. Introduction (5 minutes)
Introduction: both parties (interviewer, interviewees) introduce themselves.

- Interviewer: clarifies the goal of the interview and highlights the rules by the interview
(procedure of the interview, there are no wrong answers, speak up open, interview notice
will be made, the interview answers will be processes anonymously)

- Goal of the interview: in the framework of my doctoral thesis research on customer
purchase behavior towards heating products — the goal of the interview is to get a better
understanding of the purchase decisions of heating products

- Introduction — interviewees: age, gender, highest level of education, occupation, place
of living (house, flat), family status, willingness to save and for what, when the heating
system was bought, do they plan to buy a new one

- Warm-up game: Please imagine, what if you got 2 days for free off from work as a
present. These two days are not even existing in the calendar and you don’t even have to
account for it. You could spend your 2 days as you like, wherever you want, with whom
you want. What would be these two days like?

2. Lifestyle and values (10 minutes)

- Profession: What is your profession? Why did you choose this? What do you like the
most in your job? How much time do you spend at work? What do you do directly after
work?

- Relationship with family: Whom do you live with (parents, husband / wife, children,
partner etc.)? Do you have any brothers / sisters? What do parents do? What are the main
family values? Do you spend time together? What are the common family activities?

- Relationship with friends: Do you have close friends? How old are they? What do you
do together? What is the role of friends in your life? Do you integrate them into your
purchase decisions? Do you rely on them in case of a purchase situation?

- Personal qualities — third person technique: How would the closest person to you
describe you?

- Vision: What are your personal goals, what do you want to reach? Where do you see
yourself in 5 years?

- Free time activities: What do you do in your free time? With whom do you share your
free time?

3. Role and value of heating (15 minutes)
Attitude to purchasing an estate and interior design:
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Let us talk about buying a real estate and about to furnish it! What do you think, do
people rather rent a flat / house or they buy it? What is the motivation behind? Why do
you think a flat to be well furnished is important?

Imagine that we are shooting now an interior design film in your flat / house. What would
you show us definitely? What are you the most proud of? Did energy efficiency play a
role? (Do respondents mention heating?) - Did heating play a role in interior design?

Heating habits: How would you describe your heating habits? What is important for you
in the heating season? What kind of heating system do you have? What is the used
energy? Did you perceive any changes in your heating habits in the past years? If yes,
what is the reason, motivation behind?

Heating related values: Projective technique - Word association
What words come to your mind regarding heating? (Colors, forms, tastes)

Word association: Which of these words would you associate with heating?

Available reliable, boring, ergonomi¢ specific every day trust, tastelessin case of
special occasionsfamily, visible fast comfort harmony tradition, memories tasty,
high-quality, hard to operate always, neverunique powerful femining luxurious
consideredproudnesspower, summefrfamous specific masculine

Needs that a heating system should fulfil — projective technique: choice ordering
Please imagine what would happen if the heating would break down! What would you
miss the most? What would you miss the least? Can you rank it?

Now please imagine that your friend is just before buying a new heating system. What
would you suggest to him/her? Tell him /her, how it feels if one has a good, reliable
heating system. How would you describe this system? What are the needs such a heating
system should fulfil?

Arise of the purchase situation

How did you realize, that you need a new heating system? How was the initial situation?
What was the motivation for buying a new heating system? (Breakdown, renovation,
extension, influence of advertisements, government subsidies, etc.)

Customer behavior towards the purchase of a heating system (15 minutes)
Influential role of social environment: By the purchase of high value, expensive
products (such as heating systems) in what extent do you rely on the help of family and
friends? Who is involved by the decision? How does your social environment influence
you by the purchase?

Projective technique — third person technique

Are there opinion leaders in your social environment? Who are they, what are they like?
What would they recommend you in case of purchasing a new heating system?
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Environment consciousness: Do you consider yourself an environment conscious
consumer? In which of the following fields does your environment consciousness
prevail?

Personal health (natural organic products, integrative health care)

Eco-tourism

Natural lifestyle (organic furnishing, cleaning supplies)

Green building (home certification, renewable energy systems)

Alternative transportation (car sharing, biodiesel, hybrid vehicles)

e Alternative energy (renewable energy credits, green pricing)

Innovativeness: Are you open for innovations in case of heating products? Do you prefer
new technologies?

Searching for information: projective technique — autobiographical memory

In case of purchase interest, where do you start searching for information? Do you try to
recall information from your memory? If yes, what is this information, what is the source
of this information? Could you say an example? Can you recall information on a heating
brand? What is the source of this information?

Projective technique - picture technique:
Please look on the following pictures. Are you familiar with any of the pictures? Do you
recognize the brands of the advertisements? What is popping into your mind?

Ferroli
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Information validation:

What is the role of the installer? Who is recommending a product, a brand? Do you
search for information on your own?

Do you validate the obtained information? How do you validate it? What are the most
important criteria for validation? What is the source of the most important information
that lead to the final decision?

Purchase decision and after purchase attitude

Final decision: By the final decision, what was the leading criterion for choosing a
certain brand? What aspects were the most important? Which aspects were not important
at all? Who is taking part in the final decision, what are the roles of each person?

Place of purchase: where did you buy the product and why? Did you have a special
timing in the purchase of the product?

Perceived risk: did you feel any uncertainty by the purchase of the product? (Before, by
or after) What kind of uncertainty was that?
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e Functional risk: the product does not perform up to expectations, not reliable, not
economical, too noisy, etc.

e Physical risk:the product poses a threat to the physical well-being or health of the
user or others (e.qg. risk of gas emission due to improper installation)

e Financial risk:the product is not worth the price paid, risk of return on investment,
too high operation costs

e Social risk:the product results in embarrassment from others, expression of values,
belonging to the desired social class or having the status, following the trends

e Psychological riskthe product affects the mental well-being of the user (security,
comfort)

e Risk of alternatives the failure of the product results in an opportunity cost of
finding another satisfactory product

After purchase satisfaction: Did the purchase product satisfied your expectations? If yes,
why? If no, why? How did you react afterwards? Do you complain about the product? Do
you express anyhow your satisfaction / dissatisfaction? Do you express your experiences
with the product to others, if yes what and to whom? Do you give feedback to the
manufacturer or to the installer?

Re-purchase attitude:
Would you re-purchase the same product? What would you differently for the next time?
Do you have any lessons learned?

Involvement:

How did you perceive your engagement with the purchase process? Do you perceive any
differences between these stages? Are there any stages where you feel more involved that
in others? Do you care about the heating product in the everyday? Do you regularly
maintain the heating system? Do you invest in servicing? How important is it for you to
find a solution in case of breakdown? How would you rate your engagement at each stage
from 1-1071 means not engaged at all, 10 means absolutely engaged?

Sum-up

- Clarifying the most important statements and uncertain answers that may have
occurred along the interview

- Question to sampling: recommendation of further participants for the in-depth
interviews (from social network)
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APPENDIX 6 — Word frequency Tables of the in-depth interviews

Demography and the characteristics of the sample

Word Length Count | Weighted Percentage Similar Words
%

Family 6 10 1(0,2)0 Category, family, house
Carefulness 11 7 7,14 Carefulness, deals, manager
Building 8 5 5,10 Building, construction
Industry 8 4 4,08 Industry
Moved 5 4 4,08 Moved, traveling
Purchased 9 4 4,08 Purchase, purchased
System 6 4 4,08 System
Architect 9 2 2,04 Avrchitect, designed
Built 5 2 2,04 Built
Business 8 2 2,04 Business, occupation
Chosen 6 2 2,04 Chosen, elected
Education 9 2 2,04 Education

Source: own compilation based on Nvivo 10 program

Roles and values of heating

Word Length Count | Weighted Percentage | Similar Words
%
Reliable 8 20 gsg Reliable
Childhood 9 14 2,37 Childhood
Memories 8 13 2,20 Memories
Cosines 8 11 1,86 Cosines
Sustainable 11 11 1,86 Maintenance, support, sustainable
Consumption 11 9 1,53 Consumption, expenditure
Furnishings 11 8 1,36 Equipment, equipped, furnishings
Special 7 8 1,36 Special, specialist
Aesthetic 9 6 1,02 Aesthetic, aesthetics
Comfort 7 6 1,02 Comfort, comfortable
Purchase 8 6 1,02 Purchase
Radiators 9 6 1,02 Radiators
Alternatives 12 6 0,93 Alternative, alternatives, options, replaced
Control 7 6 0,93 Control, controllability, dominance, dominant,
operation
Efficiency 10 5 0,85 Effective, efficiency

Source: own compilation based on Nvivo 10 program
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Personal lifestyle and main values

Word Length | Count Weighted | Similar Words

Percentage

(%)

Relations 9 19 6,59 Concern, connection, deals, relation, relations, relatively
Experience 10 7 2,77 Experience, experiences, lives
Decisions 9 7 2,37 Decision, decisions, determinative, determined
Making 6 7 1,71 Making, preparation, produce, realized, working
Carefully 9 7 1,32 Carefully, caution, concern, deals, deliberation, management
Activities 10 5 1,98 Activities, activity
Exchange 8 5 1,98 Exchange
Opinion 7 5 1,78 Opinion, thought
Attention 9 5 1,38 Attention, carefully, thought
Development 11 5 1,32 Development, education, preparation, produce
Personal 8 4 1,58 Personal, personalities
Everyone 8 4 1,58 Everyone
Healthy 7 4 1,32 Healthy, respect
Interests 9 4 1,32 Concern, interest, interests
Conscious 9 3 1,19 Conscious, consciously
Information 11 3 1,19 Information, informed
Parents 7 3 1,19 Parent, parents

Source: own compilation based on Nvivo 10 program
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APPENDIX 7 - The screening methodology of the online questionnaire

The screening methodology

l 1. Ownership ‘
\ - ’
B. [ will buy a
l A e et 15
months
2. a Will/ Did you
change heating?

C. I'will builda
house in 18

months
2.b. Will you change
heatin,

l 3. Is it your first time buying
g? a heating system?
1 [
. L ; | Yes
l Yes, [ will Yes, I did it Yes, I wil &
( \ _ §
3.Is it your first time | ' A Dsit ] |
. Is it your first time 3. Isit first tim
b heati . Is it your 13
";‘;’;M:; e ‘ | buying a heating product? buying a heating system?
S E—
Yes No Yes No Yes No
s2 sS4 s1 s3 s2 54

Source: own compilation
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APPENDIX 8 — The quantitative questionnaire
Dear Participant!

Thank you for your willingness to participate in the survey of Bosch Thermotechnology -
""Attitude, behavior and decision-making process regarding heating systems"".

The aim of the questionnaire is to understand the main drivers of the buying decision of
heating products. This is the reason why some questions will be repeated during the survey.

Please note that "*heating products™ means appliances that produce heat and hot water and
are usually installed in the cellar or a heating room.

The questionnaire will take about 15 minutes. If you have to interrupt the questionnaire, you
can continue it at any time later. Some of the questions will ask you about your opinion or
your estimation. Please answer them honestly and openly, because we would like to learn
from your answers. So there are no right or wrong answers. Of course your answers will be
handled in strict confidence and will be evaluated anonymously.

Best Regards,
Noemi Munkacsi

Screening
1. Which of the following statements applies to you?
a. 1 own one or more house(s)/flat(s)
b. I will buy a house/flat during the next 18 months
c. l'will build a house in the next 18 months
d. None of the statements applies to me

2. Do you intend to change your heating system during the next 18 months?
a. Yes, | intend to do so
b. No, but I already changed my heating system in the last 18 months
c. None of the statements applies to me

3. Do you intend to change your heating system in the coming 18 months?
a. Yes, lwill
b. No, I don't
c. ldon't know yet

4. lIs it your fist time buying a heating system?

a. Yes, it's the first time for me
b. No, I already bought a heating system before

Warm-up (for all respondents after the screening)
Please answer the following general questions about your habits towards heating products!

Please note that heating products means appliances that produce heat and hot water and are
usually installed in the cellar or a heating room.
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5. Which of the following statements suits you the best, when it comes to environmentally
consciousness?
Please choose from the list below the 3 most important!

oo

@

| worry about environment

I want products to be produced in sustainable way

I spend more money to advance what | see as my personal development and potential

I am willing to pay a premium for products that are made in a way that minimizes harm
to the environment and society

Style and aesthetics are important to me,

| am health-conscious

6. In which part of your life does environmental consciousness prevail? (1-5 point scale)

a. Personal health
(Natural and organic products, nutritional products, Integrative health care, Dietary
supplements, mind body spirit product)

b. Eco Tourism (Eco-tourism travel, Eco-adventure travel)

c. Alternative transportation (Hybrid vehicles, Biodiesel fuel, Car sharing programs)

d. Green building
(Home certification, energy star appliances, sustainable flooring, wood alternatives,
renewable energy systems)

e. Natural Lifestyle (Indoor and outdoor furnishing, organic cleaning supplies, compact
fluorescent lights, apparel, social change philanthropy)

f. Alternative energy financing (Renewable energy credits, green pricing)

g. Doesn't prevail at all

7. To what extend do you agree with the following statements regarding to your home? (1-5

point scale)

a. | like spending time at home

b. | like spending money on interior decoration

c. | like inviting people to my home

d. Ialways keep my home tidy and clean

e. Heating system plays a role in interior design

f.  Hot water comfort plays a role in interior design

g. Don'tagree at all

8. Which of the following statements best describes your heating habits?

P00 o

We always have a constant, acceptable temperature in the house
We turn on the heating only when we are at home

In our house it is always warm, we hate to freeze

We turn on the heating only when it is absolutely necessary
Other, please specify...

9. Who is usually regulating the heating system at your home?

P00 o

My husband / my wife

My children

My parents

Myself

No one, we are not regulating
Other, please specify...

166



10.

11.

12.

13.

14.

Can you please tell me something about your childhood memories relating to heating
(good or bad)? For example: With which heating appliances did your family heat?

Please explain your opinion in a few words!

Do you have any perceptions about heating systems? Did you perceive any kind of
information about heating products from the common knowledge that you take into
account? For example: Cars produced in Germany are reliable.

Please explain your opinion in a few words!

If the new heating system were a person, which of the following values would you give to
him/her?
Please choose the answerattBuits best for you!

Sincerity (down-to earth, honest, wholesome, cheerful)
Excitement (daring, spirited, imaginative, up-to-date)
Competence (reliable, intelligent, successful)
Sophistication (upper class, charming)

Ruggedness (outdoorsy, taught)

Other, please specify...

o o0 T

Which needs should a heating system fulfil for you?
Please rank the following answef4t5 point scale)

Warm water, warmth

Security of supply, health of the body

Belonging, comfort, coziness

Respect from others, self-achievement, proudness
Carefree stay at home

P00 o

Which one of these would you miss the most, when heating WOULD NOT WORK?
Please rank the following answerst§Ipoint scale)

Warm water, warmth

Security of supply, health of the body

Belonging, comfort, coziness

Respect from others, self-achievement, proudness
Carefree stay at home

P00 o
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15. Do you remember any kind of advertisement regarding heating products?
Please choose the appropriate answer from below!

16.

17.

P00 o

Yes, in the past 2 months

Yes, in the past 4 months

Yes, in the past 6 months

Yes, longer than 6 months ago
No, I don't remember any of them

What was the source of the advertisement you remember? (Visible by a,b,c, d answers in
question 15.)
Please choose from the list below, more answers are possible!

TOS3I—ARTTSQ@mOO0 O

Internet - manufacturers' website
Internet - blogs and forums

Internet - newsletter subscription
Internet - general information portal
Internet - Google search ads
Internet - social media (Facebook, YouTube...)
Internet — other

Consultation at stores

DIY stores

TV - interior design programs

TV- other

Magazines - interior design

. Magazines — other

Radio
Exhibitions/ fairs/ open days
Other, please specify...

Can you remember the technology, the advertisement was about? (Visible by a,b,c,d
answers in question 15)
Please choose the technology from the list below, multiple answers are possible!

TOS3I—RATTSQmMOO0 O

Conventional oil-/ gas-boiler
Condensing oil-/ gas-boiler
District heating

Solid fuel/ pellet boiler
Solar thermal system
Geothermal heat pump

Air-/ water heat pump
Exhaust air heat pump

Gas heat pump
(Water-bearing) stove

Night storage heater

Micro combined heat and power (MCHP)

. Photovoltaic

Electric boiler
| don't remember
Other, please specify...
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18. Can you remember the brand, the advertisement was about?
Please choose from the list below, multiple answers are possible!

JUNKERS
BUDERUS
BOSCH
GEMINOX
VAILLANT
SAUNIER DUVAL
WESTEN
QUADRIGA
FEROLLI
BERETTA
TERMOMAX
VARA-FEG

. IMMERGAS
RADIANT
VIESSMANN
HAJDU
BAXI
ARISTON
VIADRUS
| don't remember
Other

CCYmOTOS3ITATISQ@NP Q0T

Main Block — the purchase process (Wording is adapted for all scenario)

The following questions refer to the process of choosing your heating system.

Please try to remember and recall memories regarding this purchase decision!

Some questions will be repeated to understand the main drivers of the different stages of your
purchase.

19. What was the reason for buying a heating system?
Please choose from the list below! Multiple answers are possible!

The old system in the house/flat broke down and | needed an immediate solution

| extended the existing system with further products

| saw a good advertisement that inspired me

Rising energy costs

Government regulation

Financial support program

We earn more, so we could afford a superior system

More powerful system needed because of family growth (children)

My idol/ the person I look up to bought the same product

Someone from the family bought this product and recommended it

A friend bought this product and recommended it

Environmental consciousness became even more important for me
. The old technology was too expensive to operate

Smaller system needed because children moved out

More powerful system needed because parents moved in

OS3ITAT T SQA® 0T
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20.

21.

22.

p. Other, please specify...

What was the source of your expectations towards heating products at this time? (1-5 point
scale)

Memories from my childhood (positive/negative)

Own experiences (positive/ negative)

Opinion/ experiences of other people (family/friends)

Information from common knowledge

Word-of-mouth

Advertisements

Other, please specify...

@roao0op

Which of the following criteria were important for you at this time? (1-5 point scale)
Reliability
Technical parameters
Durability
Easy to use and handle
Price-performance ratio
After-sales service
Spare parts supply and costs
Attractive design
Available website, flyers, ads
Professional consultation
Guarantee
Country of origin

. Trend/ social class and status
Other, please specify...

S3-ATTSQ@h0oo0 T

Which of the following brands met these criteria at the stage of expectations?
Please choose from the list below, multiple answers are possible!

JUNKERS
BUDERUS
BOSCH
GEMINOX
VAILLANT
SAUNIER DUVAL
WESTEN
QUADRIGA
FEROLLI
BERETTA
TERMOMAX
VARA-FEG

. IMMERGAS
RADIANT
VIESSMANN
HAJDU
BAXI
ARISTON
VIADRUS

» "DV OS3ITARTTSQME Q0 O
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t. 1don't remember
u. Other

23. As you decided (at the very first point of time) that you need a new heating system, when
did you start looking for information?
Please choose the appropriate answer from the list below!

Immediately

In the coming 2 weeks
In the coming 1 month
In the coming 3 months
In the coming 6 months
Later than 6 months

o o0 T

24. How did you start looking for information?
Please choose the appropriate answer from the list below!

a. |tried to recall information from my memory
b. | turned automatically to other people and asked for advice and experiences
c. |started to look for information on my own

25. As you recalled information from your memory, what was its source(s)? (Visible in case of
answer 24/a)
Please choose from the list below. Multiple answers are possible!

| tried to remember and recall memories of heating technologies | heard of

I tried to remember and recall memories of heating brands I already heard of

| tried to remember and recall memories of prior experiences with heating systems
I tried to remember and recall memories from my childhood

| tried to remember information from the common knowledge

Other, please specify...

P00 o

26. As you turned to other people for advice, who was the MOST RELEVANT contact
person? (Visible in case of answer 24/b)
Please choostom the list below. Multiple answers are possible!

Husband/ wife and children

Parents and brothers/sisters

Friends

Neighbors

Work colleagues

Celebrity/1dol

Professional — Installer

Professional - planner for heating systems

Professional — Architect

Professional - General executor

Professional - Energy consultant

Professional - Technical supervisor
. There was no relevant person

Other, please specify...

S3-ATTSQ@hOoo0 T
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27. What was the role of this person? (Visible in case of answer 24/b)
Please choose from the list belaw,ltiple answers are possible!

Initiated the purchase

We exchanged information and experience
Contributed with his/her opinion to the next step
Recommended a technology

Recommended a brand

Recommended a professional person

Made the final decision

Had no special role

Other, please specify...

—STe@ho oo

28. As you started to look for information on your own, where did you start it? (Visible in case
of answer 24/c)
Please choose from the list below, multiple answers are possible!

Internet - manufacturers' website
Internet - blogs and forums
Internet - newsletter subscription
Internet - general information portal
Internet - Google search ads
Internet - social media (Facebook, YouTube...)
Internet — other
Consultation at stores
DIY stores
TV - interior design programs
TV — other
Magazines - interior design

. Magazines — other
Radio
Exhibitions/ fairs/ open days
Other, please specify...

TOoOS3I—mRToSQ@ohOoo0 T

29. During your whole purchase process did you validate/check the obtained information by
different sources?
(For example: checking a tlenical solution- offered by the installer on the hternet, than
talk it through with friends, etc.)

a. Yes, | validated
b. No, | didn't

30. How many times did you validate these information?
a. 1-3times
b. 4-6times
c. 7-10times
d. More than 10 times

31. Where/ with whom did you continue the search for further information?
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32.

33.

Please choose from the list below, multiple answers are possible!

Internet - manufacturers' website
Internet - blogs and forums
Internet - newsletter subscription
Internet - general information portal
Internet - Google search
Internet - social media (Facebook, YouTube...)
Internet — other
Consultation at professional stores
DIY stores
TV - interior design programs
TV — other
Magazines - interior design
. Magazines — other
Radio
Exhibitions/ fairs/ open days
Husband/ wife and children
Parents and brothers/sisters
Friends
Neighbors
Work colleagues
Celebrity/ idol
Professional — installer
. Professional - planner for heating systems
Professional — architect
Professional - general executor
. Professional - energy consultant
aa. Professional - technical supervisor
bb. Other, please specify...

NS XS<ECmYP QT OSI— AT "SQ@HRP200TS

Which of the above chosen sources do you consider the MOST

IMPORTANT/RELEVANT?
Please choose the 3 MOST IMPORTANT DRIVER that led to the final decision!
See the same answagtions from question 31.

Which was the most recent criterion that helped you to choose the final product?
Please choose this ONfterion!

Reliability

Technical parameters
Durability

Easy to use and handle
Price-performance ratio
After-sales service

Spare parts supply and costs
Attractive design

Available website, flyers, ads
Professional consultation

o S@ e a0 o
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k. Guarantee

I.  Country of origin

m. Trend/ social class and status
n. Other, please specify...

34. Which brand did you choose FINALLY?
Please choose this ONE brand!

JUNKERS
BUDERUS
BOSCH
GEMINOX
VAILLANT
SAUNIER DUVAL
WESTEN
QUADRIGA
FEROLLI
BERETTA
TERMOMAX
VARA-FEG

. IMMERGAS
RADIANT
VIESSMANN
HAJDU
BAXI
ARISTON
VIADRUS
| don't remember
Other

SV OTOS3ITATISQ@NP Q0T

35. What was the reason for choosing the place of purchase?
Please choose from the list below, multiple answers are possible!

Professional consultation
Cheapest offer

Regional proximity
Product range and assortment
Delivery time

Excellent service
Payment conditions

Sense of well-being
Installer recommendation
Friends” recommendation
Because of its online shop
Other, please specify

—FT T SQho a0 o

After purchase attitude (Wording is adapted for all scenario)

The following questions are referring to the evaluation of the purchase and the post-purchase

attitude.
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Please try to remember, and recall memories regarding this purchase. Some questions will be
repeated to understand the main drivers at the different stages of your purchase.

36. Which statement describes best the process of buying your heating system?

a.
b.

I made my decision on emotional and intuitive basis

The purchase was routine like, I knew what | wanted to have. It didn't take long to me
to make my decision

I relied on the opinion of the people around me (family, friends, professionals, etc.)

| took an active part in each step, looked for information and carefully considered the
decision.

37. Did you perceive any doubts after the purchase? (1-5 point scale)

P00 o

Is the product working properly and will it fulfil my requirements?

Does the operation of the product mean any kind of harm to me or to my family?

Is the product worth its price?

What will my family and friends think about that?

Can | afford this product?

How much time will it take to repair or replace the product if it is not working
properly?

Should | invest my money in this purchase or maybe in something completely
different?

38. How would you describe your attitude towards the purchase of the heating products?

a.

b.

I am involved in the whole purchase situation. | take care of the product in the every
days. The product is under service and maintenance.

I gather information about the product during the purchase process. After the purchase
I'm only dealing with it, if it's not working correctly.

Neither the product and its purchase nor the use of it will attract any interest from my
side.

39. Which of the following statements describes you best?

a.

b.

| am adventurous, ready to try out and buy new products. Risk and price of the
purchase is not holding me back.

I am open for innovations, but before making any decisions I discuss the situation with
people around me.

I am interested in unique solutions, but | wait for the first experiences and feedbacks
from other people.

I am skeptical towards new solutions, | wait for convincing experiences and special
offers

| stay with the traditional solutions. | am skeptical towards new product, | insist on the
"proven solutions”

40. After the purchase - how does the product fulfil your requirements and needs?

a.
b.
C.

The product doesn't fulfil my requirements, |1 am dissatisfied with it.
The product fulfils my requirements, but doesn't bring any extra benefit.
The product fulfils my requirements and | am satisfied with it
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41. What is the main reason that causes the dissatisfaction? (Visible in case of answer 41/a)
Please choose from the list below, multiple ansveee possible!

o S@ e a0 o

I was unsatisfied with the product

| defined wrong my own needs and criteria

| took a wrong way of decision

The search for information was insufficient

I didn't discuss my decision with the right people

I am not satisfied with the professional contact person
I am not satisfied with the technology

I am not satisfied with the manufacturer

I am not satisfied with the sales person

Other, please specify...

42. Why are you dissatisfied with the product? (Visible in case of answer 42/a)

®oo0 T

It broke down

It was too noisy

It wasn't working economic
It wasn't effective

Other, please specify...

43. As you were dissatisfied with the purchase, how did you/will you express your
dissatisfaction? (Visible in case of answer 41/a)
Please choose from the liz¢low, multiple answers are possible!

®o0 o

f.
g.

I change(d) to another technology

I change(d) to another brand

I will complain/ complained to the manufacturer

I will complain/ complained to the professional

| express(ed) my dissatisfaction to the people around me (family, friends, colleagues,
neighbors, etc.)

| won't do anything

Other, please specify...

44. As you were satisfied with the product itself but did not receive an additional benefit, how
did you/ will you act afterwards? (Visible in case of answer 41/b)
Please choose from the list below, multiple answers are possible!

a.
b.

o
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I change to another technology

I change to another brand

I express(ed) my satisfaction to the people around me (family, friends, colleagues,
neighbors, etc.)

I recommend the technology to my friends/family

I recommend the brand to my friends/family

I won't do anything

Other, please specify...

45. As you were satisfied with the purchase, how did you/will you express your satisfaction?
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(Visible in case of answer 41/c)
Please choose from the list below, multiple answers are possible!

o

| express(ed) my satisfaction to the people around me (family, friends, colleagues,
neighbors, etc.)

b. I recommend the brand to my friends/family
c. | recommend the technology to my friends/family
d. 1'won't do anything
e. Other, please specify...
46. Would you recommend the product to anyone?
a. Yes
b. No

c. 1 would advise others again the product

47. Do you intend to give a feedback about the product to anyone?
Please choose from thetibelow, multiple answers are possible!

Yes, to the manufacturer
Yes, to the sales person
Yes, to the professionals
Yes, to the after sales service
e. No, I don't give feedback
48. Are you open for buying other products of the same brand?
a. Yes
b. Yes, but only if | am satisfied with it
c. No

oo

Demography (all respondents)
Dear Participant! Finally a few questions about yourself...

49. How old are you?

Pleasetype in your age!

50. What is your gender?
a. Male
b. Female

51. What is your family status?

Single, with own household

Couple without child in household

Couple with child /children in household

Couple, household without children (children moved out)
Senior /retired household (living alone)

Living with parents

Other, please specify...

@+oa0 o
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52. What is your highest level of education?
Please choose the appropriate from below!

University / Collage certificate
High school certificate
Secondary School certificate
Vocational school certificate

I have no school certificate
Other, please specify...

o o0 T

53. What is your current employment / profession?
Please choose the appropriate from below!

In leader position
Employee
Entrepreneur

Student

Unemployed

Parental leave

Retired

Disabled

Other, please specify...

—SQ@ho oo o

54. How much is your MONTHLY disposable net household income?
Under 50.000 Ft

50.000 - 100.000 Ft

100.000 - 150.000 Ft

150.000 - 200.000 Ft

200.000 - 300.000 Ft

300.000 - 500.000 Ft

Over 500.000 Ft

@roop o

55. Are you under financial debt?
a. Yes
b. No

56. Is it important for you to save money?
Please choose from the list below, multipfswers are possible!

Yes, | save for renovation

Yes, | save for the education of my children
Yes, | save for emergency situation

Yes, | save for my hobbies

Yes, | save for my pension

Yes, | save for investments

No, I don't earn enough to save

No, it is not important for me

Other, please specify...

—S@hooo o
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APPENDIX 9 — Statistical Tables and Figures of the quantitative research

The LOHAS characteristics in the end customer lifestyle

Style and
aesthetics are
important to me

I spend more money to
advance what I see as my

6% personal development and
potential
/ 1%
Tam health I am wiling to
conscious pay a premium
25% for products that
are made i a way
that minimizes
harm to the
einvironment and
society
12%
1 worry about
environment I want productsto
24% be produced in N=417
sustainable way
22%

Source: Munkacsi and Simon, 2018

Perscaal bealts
Lifssyle
Green building
Transportation
Ecotourism
Financing 47% N=417

0% 10% 20% 30% 40% 50% 60% 70%

Strongly agree and Agree options in a 5-point Likert scale
Sum of percentages is more than 100% as multiple answers were possible

Role of heating, needs and expectations in the lifestyle

Spend time home 2202
Role of heating in interior design

—_—
Spend money for home decoration LT

Role of hot water in interior design 5000 N=117
0% 20% 40% 60% 80% 100%
Strongly agree and Agree options in a 5-point Likert scale
Sum of percentages is more than 100% as multiple answers were possible
17 . . 325
Warm water, wanmth o8 2
Security of supply, health of the body 2,63 —
. . 1,92
Belonging, comfort, cosiness 194
. 1,57

Carefree stay at home

Respect from others, self-achievement, _
proudness % N=417
ENOT WORK ®WORK 0,00 1,00 2,00 3.00 4,00

In a 5-point Likert scale
5=most important/ miss the most, 1=least important/ miss the least

Source: Munkacsi and Simon, 2018

Sophistication Excitement (daring, spirited,
(upper class, imaginative, up-to-date)

charming) 7%
1% 'E

Ruggedness
(outdoorsy, tought)
20%
Competence
(reliable, intelligent,
successful) Sincerity (down-to earth,
56% honest, wholesome,
cheerful)
16%
N=417
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Heating habits of end customers

e et e
acceptable temperature in the house Sl
g ey e
are at home —

We turn on the heating only when it is
absolutely necessary

In our house it is always warm. we
hate to freeze m

Other

W
s

N=417

0% 10% 20% 30% 40%

Source: Munkacsi and Simon, 2018

No one. we are
not regulating
5%

My husband /
wife
22%

N=417

Recalled childhood memories

0.4
0.35
0.3

0,25

0.2
0.15
0.1
0.05

o nhide

Brand Break down/  Mentioned fuel

Service /
Maintanance

Source: Munkécsi, 2018

Technology Costs Origin
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Perceived information from the common knowledge

Fuel Technology Emotions Costs

Source: Munkacsi, 2018; Munkacsi and Mahapatra, 2019

Recalled memories on heating advertisements

Other  IEE— | %

Magazine - Others INEEEG_—_— 50,
Online newsletter  IEEEGEG—E—7 o
Other internet sources  INEEEG—_—_——
N=416 DIY stores  EG_—— 7/
Interior design magazines  IEEEEGEG—G— 7 %O N=107
Social media G
TV - Interior design I — | O,

Producers’ websites 0
TV ottrer ]
| - 0% 5% 10% 15% 20%
Bosch 19%
Heat pumps 6 N=107 Dan't remember 16% N=107
- Vaillant 13%

19%

Hajdy  e— 0,
Junkers SEE——— 0
Buderis m—— 0

Ariston  E——— 50

- Condensing Viessmann  ee— 40

| gas/ oil boiler Vara-Fég mem— 10
6% Berettn m— 30,

B Themmomax

-, District heating Sanier Duval — ee— 30
8% Raciant me—29%

o

Baxi we— 20

[Solar thermal \
Solar thermal |,

system |
17%

~——_ Photovoltaic Westen mmm—0
S 8% i
Night storage —% Solid fuel / 1.?,‘;?2‘;:2 c ::
heater pellet boiler Ferolli m 1o
504
15% 11% Geminox = 1%
Viadrus = 1%

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Source: Munkécsi and Mahapatra, 2019
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Motivation for purchase and the source of information

2005
pensive to operate NN, -
Expensive to operate jrid Previous own
Price of energy rose :l,g"](_‘
Extention 16%
15%

experience

Opinion of
people around

Env. cons
I
Emergency break down 804
- Ly
. 4%
Gov. Subsidy - 4%
19
1%
More eam -!° 4%

Common
knowledge

Childhood
memories

Kids were born .f‘::

40%
2.4
29 _ 2 —
Parents movedin  Iyds® Nt A dvertisements 2 N=417 )
3% = 2.6 Strongly agree and Agree options in a S-point
Likert scale

10% 20% 30% 40%

Word-of mouth _ :
25
1

4.0 Sum of percentages is more than 100% as multiple

WTOTAL ®Experienced purchasers  ® First purchasers ) ) answers were possible.
gy WTOTAL mExpeiiencedp. ®Firsty

5= strongly agree, 1= don‘tagree at all

Source: own compilation, based on Munkdcsi, 2018; Munkéacsi and Simon, 2018; Munké&csi and Mahapatra, 2019

Sources of expectations as need perceived for a new heating system

ANOVA Table
Sum of Mean
Squares df | Square F Sig.
Childhood memories Between Groups (Combined) 1,563 1 1,563 ,882 ,348
Within Groups 735,487 415 1,772
Total 737,050 416
Former own Between Groups (Combined) ,004 1 ,004 ,002 ,960
experience Within Groups 624,591 | 415 1,505
Total 624,595| 416
Opinion and Between Groups (Combined) ,832 1 ,832 ,682 ,409
experience of other  Within Groups 506,218 | 415 1,220
people Total 507,050 | 416
Common knowledge Between Groups (Combined) ,595 1 ,595 ,513 AT74
Within Groups 480,763 | 415 1,158
Total 481,357 | 416
Word-of-mouth Between Groups (Combined) 2,647 1 2,647 1,935 ,165
Within Groups 567,655| 415 1,368
Total 570,302 | 416
Advertisements Between Groups (Combined) 16,915 1| 16,915| 11,726| ,001
Within Groups 598,644 | 415 1,443
Tota 615,559 | 416
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Measures of Association

Eta Eta Squared

Childhood memories ,046 ,002
Former own experiences ,002 ,000
Opinion and experience of

other people 04 002
Common knowledge ,035 ,001
Word-of-mouth ,068 ,005
Advertisements ,166 ,027

Source: own compilation based on SPSS program

Content of the information and the perceived brands

Bosch NN 25

Reliability i .
. 3%
rabili . Vaittant |
Durabiliry [ | | a1, |
it v 5 =
Price-quality ratio [N ' Hajdn e
%
4.4 Junkers _ fO“/
Guaranry - | ! =, 0%
» 7%
Deon't remember 59 =
Technical parameters ] %% | ° ll%l N=417
json 1+
Basytouscand |, o &, .
handle iz = Reliability m—— 050,
Spar t 1 d |\'iessma1m -4u/ % | Durability —— 959,
pare par S;lppyﬂn _ 5101 . Price-quality ratio —————— 020
costs X L
- Beretta -42/34, Guaranty S—— 570
o
After sales service _ %9 “ Technical parameters  ———— 5%,
: : 39 sonierDuva TR %‘? Easy to use and handle e——_ —— 527,
% Spare part supply .. ——— 760,

Professional
consultance

o
Buderus - /3%

2%

. %
Vara-Feg - 33“

: 35
o

Thermomax - 3 L3

2%

| Radiant ‘lni%/n |

Country of origin

Attractive design

Trend/ social class S
and status 2.6

After sales service
Professional
Country of origin
Attractive design
Trend/ social class.. mmmm 2004
Orientation by.. mm 13%

— 700
— 0%,
—— ]
— 330

N=417 0% 0%  80%

Strongly agree and agree options in a 5-point Likert scale
Orientation by 2.3 . 2% Sum of percentages is more than 100% as multiple answers
website, flyers, ads = N=417 Baxi 1%{ v wete possible.
0.0 1.0 2,0 3.0 4.0 5.0 0% 5% 10% 15% 20% 25% 30%
ETOTAL MExperienced p First p.

BETOTAL M Experienced p First p

Source: own compilation, based on Munkacsi, 2019
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Expectations towards heating products as need is perceived

ANOVA Table
Sum of Mean
Squares df Square F Sig.
Jreliability Between Groups (Combined) ,665 1 ,665| 1,174 ,279
Within Groups 235,253 415 ,567
Total 235,918 416
technical Between Groups (Combined) 071 1 ,071 ,097 ,755
parameters Within Groups 301,574 415 127
Total 301,645 416
durability Between Groups (Combined) ,003 1 ,003 ,006 ,940
Within Groups 244 577 415 ,589
Total 244,580 416
easy to use and Between Groups (Combined) ,149 1 ,149 ,164 ,685
handle Within Groups 377,524 415 910
Total 377,674 416
price-quality ratio Between Groups (Combined) 577 1 577 ,856 ,355
Within Groups 279,672 415 ,674
Total 280,249 416
after sales service Between Groups (Combined) 1,092 1 1,092 1,116 ,291
Within Groups 406,160 415 ,979
Total 407,252 416
spare part supply  Between Groups (Combined) ,463 1 ,463 ,500 ,480
and costs Within Groups 384,376 415 ,926
Total 384,839 416
attractive design  Between Groups (Combined) 3,365 1 3,365| 2,546 111
Within Groups 548,481 415 1,322
Total 551,847 416
orientation by Between Groups (Combined) 5,109 1 5,109 3,936 ,048
website,  flyers, Within Groups 538,737 415 1,298
ads Total 543,847 416
professional Between Groups (Combined) ,289 1 ,289 ,233 ,629
consultation Within Groups 513,730 415 1,238
Total 514,019 416
guaranty Between Groups (Combined) ,315 1 ,315 ,389 ,533
Within Groups 336,294 415 ,810
Total 336,609 416
country of origin  Between Groups (Combined) ,021 1 ,021 ,014 ,906
Within Groups 626,890 415 1,511
Total 626,911 416
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Itrend/ social class Between Groups (Combined) 3,648 1 3,648 2,499 ,115
and status Within Groups 605,690 415 1,459
Total 609,338 416
other Between Groups (Combined) 1,126 1 1,126 ,495 ,483
Within Groups 268,666 118 2,277
Total 269,792 119
Source: own compilation
Measures of Association
Eta Eta Squared
reliability ,053 ,003
technical parameters ,015 ,000
durability ,004 ,000
easy to use and handle ,020 ,000
price-quality ratio ,045 ,002
after sales service ,052 ,003
spare part supply and costs ,035 ,001
attractive design ,078 ,006
orientation by website, flyers ,097 ,009
professional consultation ,024 ,001
guaranty ,031 ,001
country of origin ,006 ,000
trend/ social class and status ,077 ,006
other ,065 ,004
Source: own compilation based on SPSS program
Brand meet expectations as need is perceived
Chi-Square Tests
Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
[Buderus Value df (2-sided) sided) sided)
Pearson Chi-Square 7,0462 1 7,0462
Continuity Correction® 6,178 1 6,178
Likelihood Ratio 7,399 1 7,399
Fisher's Exact Test ,011 ,006
Linear-by-Linear
Association 7.029 ! 7.029
N of Valid Cases 417
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Symmetric Measures

[Buderus Value Approx. Sig.
Nominal by Nominal Phi -,130 ,008
Cramer's V ,130 ,008
N of Valid Cases 417
Chi-Square Tests
Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
Vaillant Value df (2-sided) sided) sided)
Pearson Chi-Square 8,765% 1 ,003
Continuity Correction® 8,172 1 ,004
Likelihood Ratio 8,846 1 ,003
Fisher's Exact Test ,003 ,002
Linear-by-Linear
Association 8,744 ! 003
N of Valid Cases
417
Symmetric Measures
Vaillant Value Approx. Sig.
Nominal by Nominal Phi -,145 ,003
Cramer's V ,145 ,003
N of Valid Cases 417
Chi-Square Tests
Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
Viessmann Value df (2-sided) sided) sided)
Pearson Chi-Square 3,9242 ,048
Continuity Correction® 3,385 ,066
Likelihood Ratio 4,003 ,045
Fisher's Exact Test ,050 ,032
Linear-by-Linear
Association 3,914 048
N of Valid Cases 417
Symmetric Measures
Viessmann Value Approx. Sig.
Nominal by Nominal Phi -,097 ,048
Cramer's V ,097 ,048
N of Valid Cases 417
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Chi-Square Tests

Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
|Baxi Value df (2-sided) sided) sided)
Pearson Chi-Square 3,6622 1 ,056
Continuity Correction® 2,835 1 ,092
Likelihood Ratio 3,867 1 ,049
Fisher's Exact Test ,067 ,044
Linear-by-Linear
Association 3,04 ! 058
N of Valid Cases
417
Symmetric Measures
[Baxi Value Approx. Sig.
Nominal by Nominal Phi -,094 ,056
Cramer's V ,094 ,056
N of Valid Cases 417
Chi-Square Tests
Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
[Radiant Value df (2-sided) sided) sided)
Pearson Chi-Square 4,3092 1 ,038
Continuity Correction® 3,427 1 ,064
Likelihood Ratio 4574 1 ,032
Fisher's Exact Test ,044 ,030
Linear-by-Linear
Association 4299 ! 038
N of Valid Cases 417
Symmetric Measures
[Radiant Value Approx. Sig.
Nominal by Nominal Phi -,102 ,038
Cramer's V ,102 ,038
N of Valid Cases 417
Chi-Square Tests
Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Junkers Value df sided) sided) sided)
Pearson Chi-Square 4,7902 1 ,029
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Continuity Correction® 4,316 1 ,038
Likelihood Ratio 4,842 1 ,028
Fisher's Exact Test ,034 ,019
Linear-by-Linear 4779 1 029
Association
N of Valid Cases 417
Symmetric Measures
Junkers Value Approx. Sig.
Nominal by Nominal Phi -,107 ,029
Cramer's V ,107 ,029
N of Valid Cases 417
Chi-Square Tests
Asymp. Sig. | Exact Sig. (2- | Exact Sig. (1-
Don’t remember Value df (2-sided) sided) sided)
Pearson Chi-Square 10,0802 1 ,001
Continuity Correction® 9,333 1 ,002
Likelihood Ratio 10,077 1 ,002
Fisher's Exact Test ,002 ,001
Linear-by-Linear
Association 10,056 ! 002
N of Valid Cases 417
Symmetric Measures
Don’t remember Value Approx. Sig.
Nominal by Nominal Phi ,155 ,001
Cramer's V ,155 ,001
N of Valid Cases
417

188



Start searching for information

- H - ™ (1]
searching on own 5106
Externally - turn to -2 5’%
0
other people 34%
Internally - .
Recalled 11;‘ (;3
information from o N =417
15%

oWn memory

0% 20% 40% 60% 80%

ETOTAL mExperienced p. First p.

Source: Munkacsi and Mahapatra, 2019

External information search, sources of information

Internet - Producers Web

I
[+)
23£4A

Consultation at stores

50
I o

13%

Internet - Google Ads

Internet - Blogs and Forums

DIY stores

Internet - other

Exhibition/faires

Internet - General Info portal

Magazines - Interior design

Internet - Newsletter

Internet - Social Media

L ——

140

I
i,

I
Othe
%é Advertisements 1 cyfr
7%

| Diverse
507, .

5% Experienceof online

o other users - sources
- iofg weak tie 51%

4% sources

o
%504
Experience of
' % professionals_ §
2(;" 5% 25%
i N=245

| S

3%

2%
.

N=245

0% 10% 20% 30%

ETOTAL MExperienced p. First p.

Source: Munkécsi, 2018
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Role of the most relevant contact person

Exchanged information 20%

Recommended technology

Contributed to the next step
‘Who was this contact person?

Recommended brand 14% Others ~
14% Social 3% Installer
o sources Va 32%
. 0
Recommended professional ‘ 11% 40%
8%
. 6%
Iniciated the purchase 7%
6%

.. %
Made the final decision u 4%

o

Other

professionals

10 N=111 5%

No role ' 1%
2%

0% 10% 20% 30%

B TOTAL ®mExperiencedp. ®Firstp. N=109

Source: Munkécsi, 2018; Munkacsi and Mahapatra, 2019

Information validation

Yes 81%

91%
No 20%
9%
0% 20% 40% 60% 80% 100%
B TOTAL m®Experienced p. First p.
N =417

Source: Munkécsi 2018; Munkacsi and Mahapatra, 2019
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1-3 times

4-6 times

I don't know

6-10 times

More than 10 times

mTOTAL

Information validation, part 2

Internet - Producers Website
Professional - Installer
Internet - Blogs and Forums
Consultancy at stores

Internet - Google Ads

Friends
N=130 11%
T 0,
0% 20% 40% 60% Parents and brothers/ sisters - 4%/? 9
o
= Experienced p. First p. _ | =
Professional - Planner 5%
0%
0,
Professional - General executor m 5%
0%
0,
DIY stores -;//X%
0
0,
Internet - General Info portal -3 5“/)
3%
0,
Professional - Energy Consultant Ou/m/" 4%
o
0,
Colleagues - 2247%
= 3%
0,
Extibition trade faires [0,
0
0,
Internet - other - ?249%
3%
0,
Professional - Architect - 22{2%
0,
Husband/ wife and children rl%ﬁ 504
270
0% 10%
ETOTAL MExperienced p. First p.

Source: own compilation, based on Munkacsi 2018; Munkécsi and Mahapatra, 2019

Perceived top two brands by the validation

Bosch

Hajdu

Vaillant

Junkers

Sanier Duval

Atriston

Beretta

Vara-Fég

Viessmann

Radiant

Buderus

0%

23%
23%

24%

10% 20%

mTOTAL mExperienced p First p.

30%

35%

N=130

40%

16%

N=130

20%
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The final credible source of information and the content of information

Intemet - Producers Website #ZO%

Professional - Installer T 1]4‘0?%’% After sales Professional
service Other consultace
Internet - Blogs and Forums W%ﬂ% 2% _\2% 30
. res Y %0 Price- Durabili
Consultancy at stores 0, 1504 performance msa%l ity
Parents and brothers/ sisters I 5070 795 ratio Technical
39%. r ¥
parameters
Internet - Google Ads H-S%/% N=130 [_ 17%
Professional - Planner HG%
Friends 07 5% 11%

Professional - Energy Consultant Fn/‘ﬁ%

fecsional - Gener ) Ve
Professional - General executor F 5% Reliability
I Husband/ wife and children HEEE=3%8 4% 11% I 2%
Internet - General Info portal -n/,;’l% 795 N =130
Colleagues %2%/0
Exhibition/ trade faires MERIS, o0
Internet - other MET195° 4%
Professional - Technical supervisor %%lf‘%
Professional - Architect ﬁn‘;f%
INeighbours hed’o 1% I
Magazines - other ﬁn/él‘%
DIY stores By 1%,
0% 5% 10% 15% 20%
B TOTAL MExperiencedp. ®Firstp.
Source: own compilation, based on Munkacsi, 2019
The final brand and the place of purchase
Don't remember 13T, 23% , Friend suggested Wide product
56% Shomest deli 3%; —__ range
3% hortest delivery 504
Bosch N300 0, time :
Hajdu . l;%“nj% 4% Cheapest offer
Sﬂy" 33%
r 0,
Other % % Payment
Junkers R %‘%f% conditions
. 7%
Sanier Duval R g"@ ”
Baxi % 598, Regional
proximity

Vaillant %5'?/% 10%
Ariston %56%/0

Berett:
eretia %Af ° Professional
Vara-Fég %%340% consultation Installer suggested
15% )
Viessmann %uﬁ‘:}% : N= 130 =

i i
Radiant Ioé)f&
. %
Quadriga IO %%
Westen IO ?%
0

Buderus IOEJ;;O//%
Immergas IOL%‘%

N N =130
Thermomax | 01,2.‘3
0% 20% 40% 60%

BTOTAL MExperienced p. ®Firstp.

Source: own compilation, based on Munkécsi, 2019
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Final brand

Chi-Square Tests

Asymp. Sig.
Value df (2-sided)
Pearson Chi-Square 28,3532 17 ,041
Likelihood Ratio 35,063 17 ,006
Linear-by-Linear
Association 830 ! 362
N of Valid Cases
130
Symmetric Measures
Value Approx. Sig.
Nominal by Nominal Contingency Coefficient 423 ,041
N of Cases 130

Source: own compilation, based on SPSS program

Post-purchase evaluation based on satisfaction

Recommended brand 34%

Expressed satisfaction to
people around

43%

Recommended
technology

ETOTAL MmExperienced p.

Nothing

05
Other I 1@;%

0% 10% 20% 30% 40% 50%

First p.

Source Munkacsi, 2018; Munkacsi and Mahapatra, 2019

Nothing
Changed brand

Changed technology

Expressed satisfaction
to people around 0%%

Recommend brand

Recommend 12%o
technology 0%

0% 20% 40%

ETOTAL mExperienced p.

67%

N =26
60% 80%

First p.
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Post-purchase evaluation: risk, innovation behavior, involvement

Functional

Financial

Physical

Risk of time

Psychological 3.4

Risk of alternatives

Social N=st7

0.0 1.0 2.0 3.0 4.0 5.0

In a 5-point Likert scale
S=perceived the most, 1=perceived the least

mTOTAL mExperiencedp. mFirstp.

Source:Munkacsi and Simon, 2018

High involvement in the purchase, low

involvement in the use phase

0% 20%  40% 60916 500,

mTOTAL mExperiencedp. mFirstp

’ . 4
Early adopters m4z%
)
sty maory |/,
o
- 4%
: u
wate moory |35,

%
» o
Laggards - 6%
%
ator: o
Innovators Fs,v;ngﬁ’
0% 10% 20% 30% 40% N=416 50%
mTOTAL mExperiencedp. #Firstp.

Post-purchase evaluation: willingness to repurchase, to recommend

Yes

15%
No 15%
16%

piomace | g
issna =
J 4o, N=130
0% 20% 40% 60% 80% 100%
mTOTAL mExperiencedp. ®™Firstp.

Yes
Yes, if 38%
oot 38%
satisfied 36%

60%
N=130

40%
® First p.

0% 20%
B TOTAL ®Experienced p.

Source: own compilation

79%
No feedback 77%
88%

8%
Installer 8%
8%
6%
Producer 702;
0%

4%
Sales personell l Sﬂ/nn

0%
. 3%
Service personell 3
4%
0% 20% 40% 60% 80% 100%
N=130
mTOTAL mExperiencedp. mFirstp.
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