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Abstract: Sustainable development, use of renewable energy sources and energy efficiency have been the focus
of interest of the scientific and professional public in recent decades. The aim of the research is to investigate the
influence of subjective norms on the use of heat pumps within the framework of behavior in the function of energy
efficiency. In addition, the profile of consumers is investigated in the context of their sociodemographic
characteristics. Marketing research was conducted on a convenience sample of 208 respondents on the territory of
Serbia, in August 2019. The measurement of subjective norms according to the heat pump was performed on the
basis of a Likert scale, while the analysis of the sociodemographic characteristics of the respondents was performed
using the SPSS program package. Based on the results of the research, it was concluded that the influence of
subjective norms on the introduction of the use of heat pumps is closest to the score 3, which is neutral on a five-
point Likert scale, as well as that subjective norms can be statistically significantly explained by income and the
number of children under the age of 18 as sociodemographic characteristics of the respondent.

Keywords: renewable energy sources, subjective norms, heat pumps, socio-demographic characteristics of
consumers.

JEL classification: M31

Caxetak: OppxvBy paseoj, Kopuiherse 06HOBILUBIX M3BOPA EHEprije 1 eHepreTcka edinkacHOCT Cy NoCneaHux
JeLeHuja cTaBrbeHe Y hoKyC MHTEpecoBakba Hay4YHO-CTPYYHe jaBHOCTU. Liurb paga je fa ce Yy OKBMpY NoHaLlakba
Yy pYHKUMjU eHepreTcke epUKacHOCTW UCTpaxyje yTuLaj cybjeKTUBHNX HOPMM Ha kopuwhetse TONMOTHE Mymne.
Mopepn Tora ucTpaxyje ce Npocun MOTpoLIAYa y KOHTEKCTY HMXOBMX COLMOLAEMOrpadCkiX KapakTepucTuka.
MapKeTUHI UCTpaXwBatbE je CNPOBEAEHO Ha npurogHoM y3opky of 208 ucnutanuka Ha Teputopuju Cpbuje, y
asrycty 2019. rogune. Mepetbe Cy6jeKTMBHIX HOPMW NPeMa TOMMOTHO] MyMNK je U3BPLUEHO Ha OCHOBY [lukepToBe
ckane, JOK je aHanusa couuopemorpadckux kapakTepuctuka WUCnuTaHuka u3splueHa kopuwhewem SPSS
nporpamckor naketa. Ha ocHOBY pesynTtaTa uCTpaxvBarba U3BEAEHA Cy 3akibyyHa pa3matpatba Aa je ytuuaj
cybjekTMBHMX HOPMM Ha yBORere Kopuwwhera TONMMOTHE nymne Hajonmku oueHn 3 koja je HeyTpanHa Ha
neTtocTeneHoj JIukepToBoj Ckanu, Kao W fa ce CybjekTMBHE HOPME MOry CTaTUCTMYKM 3HauajHO oBjacHWTM
npuxogom 1 Bpojem Aeue mnafe of 18 roanHa kao coumopemorpadiCkum kapakTepuUcTKaMa MCMTaHuKa.
KmbyyHe peumn: 0b6HOBILMBM M3BOpW eHeprije, CybjekTBHE HOpMe, TOMMOTHE nymne, coupopemorpadeke
KapeKTepucTUKe NoTpoLLaya.

JEN knacudmkaumja: M31
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Introduction

The concept of sustainable development in contemporary living conditions is one of the
current and inexhaustible research topic. The transition trend towards reducing the use of
fossil fuels in the member states of the European Union, as well as in the Republic of Serbia,
defines a series of measures that motivate and encourage more intensive use of renewable
energy sources. Munitlak-Ivanovic (2008) states that, while taking into account the pollution
tolerance threshold, the environment can be viewed as a resource for carrying out economic
activities, but also as a waste recipient.

Rasi¢-Jelavi¢ & Pajdakovié-Vuli¢ (2021) consider that there are several objectives of
environmental protection, starting with reducing air and water pollution, reducing waste,
more efficient consumption of resources, increasing the use of renewable energy sources,
improving energy efficiency, improving recycling and reuse of products, etc.

Boskovic, Djuric & Turanjanin (2017) point out that for sustainable development, the
existence of environmentally conscious consumers is necessary along with a continuous
change in consumer behavior towards energy-saving behavior.

The focus on the importance of using renewable energy sources, on the one hand, and
relatively few researches on this topic in the Republic of Serbia, on the other hand,
determined the author to choose the research of subjective norms for the heat pump, as a
product that uses renewable energy sources - hydro and geothermal energy.

Karic, Blagojevic & Skundric (2010) point out in their work that geothermal energy
is a renewable energy source and that geothermal heating represents an environmentally
acceptable type of heating. In this context, the authors state that heat pumps extract low-
temperature energy from the environment and increase it in order to heat the space without
combustion, the emission of harmful gases and without environmental pollution. As the main
advantage of the heat pump, the authors cite efficiency, i.e. low level of electricity
consumption compared to standard heating systems, which is an extremely important fact at
the time of the current energy crisis. At the same time, heat pumps can also be used for space
cooling, with affordable maintenance of the system, according to Karic et al. (2010).

The first part of the paper presents an overview of the scientific and professional
literature and previous research on the influence of subjective norms, energy efficient
behavior, and environmental protection. The second part of the paper gives an overview of
the empirical research results on the influence of subjective norms regarding the use of heat
pumps in the Republic of Serbia in the context of the sociodemographic characteristics of the
respondents. At the same time, consumer profiling using sociodemographic characteristics
can have significant repercussions on the creation of marketing strategies.
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In order to achieve the aim of the paper, a primary marketing survey was conducted
on the territory of the Republic of Serbia in July 2019, which included 208 respondents. The
prerequisite for someone to be a respondent is that they are the decision maker regarding the
purchase of the researched product and that there are (or will be in the future) technical
grounds for installing and using a heat pump in the household.

1. Investments in energy efficiency

Energy efficiency is an important segment of environmental efficiency within the framework
of sustainable development in business operations (Raki¢, Krsti¢ & Radenovi¢, 2021). The
authors suggest in their research that energy efficiency is different in different industries
because they involve different products and processes.

People's daily behavior increases household energy consumption, which affects the
uncertainty of the efficiency of household energy saving policies much more than in other
sectors, according to Zhang, Yu, Wang & Wei (2018), who conclude that it is necessary to
analyze consumer behavior for sustainable household energy consumption.

Barr, Gilg & Ford (2005) and Zhang et al. (2018) point out that energy-saving
behavior is behavior by which consumers try to reduce their overall energy use. In this
context, Zhang et al. (2018) believe that energy saving implies efficient use of energy aimed
at reducing energy consumption.

The European Union has ambitious energy efficiency targets related to household
behaviors in terms of energy efficiency with a focus on a low-carbon society (Bye, Fehn &
Rosnes, 2018), while Niamir, Ivanova, Filatova, Voinov & Bressers (2020) point out that
households are directly and indirectly responsible for 70% of CO2 emissions.

Considering the process of industrialization and urbanization in China, Aboltins &
Blumberga (2018) suggest that it is important to promote proper consumption patterns,
motivate the population to adopt energy-saving lifestyles and reduce CO: emissions, and
conclude that improving energy efficiency technology is the best way to promoting the
reduction of CO2 emissions in households.

Ouyang, Long & Hokao (2010) also emphasize that it is necessary to promote
consumer behaviors in the context of time-saving, energy-efficient technology or a
comfortable environment and conclude that when the alignment of lifestyle trends, energy-
efficient technologies and behaviors is achieved, changes in behavior towards energy-saving
behavior occur spontaneously.

In research conducted in the capital city of Shandong Province in China Zhang et al.
(2018) consider three main factors that define energy efficient behavior in households:
individual subjective and objective factors (e.g. gender, age, occupation, degree of concern,
sense of responsibility, values), factors of external influence (e.g. quality of energy-saving
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products, social norms, public and education) and intentions to save energy (including usual
behaviors - habits and behaviors in the function of purchasing energy-efficient products).
Based on the obtained results, Zhang et al. (2018) conclude that there is a need for
state support and stimulation of companies for the production of high-quality energy-efficient
products, in order to encourage the motivation of energy-saving behavior in households.

There is an interest of the respondents in the use and saving of energy in the household,
but access to information on the most effective activities for saving is necessary in order to
make a decision on the implementation of energy-saving behavior observed by Ouyang et al.
(2010) and Jareemit & Limmeechokchai (2017).

In their research, Niamir et al. (2020) presented a dynamic process of changing
household behavior that takes place in several stages. In doing so, the authors analyze three
determinants of energy behavior in the Netherlands and Spain:

1. investments in house insulation, solar panels and/or energy-efficient devices,

2. saving energy by changing energy usage habits such as turning off unused devices

or adjusting the temperature in the house and

3. transition to green sources of electricity.

The results show that in the period from 2006 to 2016, compared to households in
Spain, households in the Netherlands were more active in energy-efficient investments,
specifically in house insulation activities 6% more, in installing solar panels 12.6% more,
Niamir et al. (2020) say.

Rankings of energy-saving household activities show that Bangkok citizens use
energy-efficient air conditioners the most, as well as household appliances with a higher
energy efficiency rating. When making a decision to buy a household appliance, they
emphasize durability in the first place, followed by energy efficiency and the price of the
product, with 2-4 years as the expected investment return period (Jarcemit &
Limmeechokchai, 2017).

When looking at investments in energy efficiency, it is relevant for Bangkok citizens
to consider investment costs that affect perception significantly, which is in line with the
results showing that most respondents applied activities with lower investments (painting the
outer wall of the house in a light color, planting trees to increase amounts of shade). The
greatest interest in future activities is for the upgrade of canopies, roof insulation and the
installation of insulated glass windows (Jareemit & Limmeechokchai, 2017).

Aboltins & Blumberga (2018) state that energy prices have an impact on households
in Latvia, but to a lesser extent, primarily due to stable energy consumption habits, relatively
cheap energy and low energy consumption per capita, in contrast to more economically
developed countries, where energy consumption increases with the growth of well-being.

The Norwegian government introduced economic support for alternative heating
systems (pellet and heat pump) in 2003 due to the high dependence on electric heating
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combined with the high price of electricity. The financial support of the state led to the rapid
growth of the heat pump market, while in the case of pellets the result was not achieved as
expected. In the paper, the authors study the factors that influence the choice of household
heating systems in Norway (Sopha, Klockner, Skjevrak & Hertwich, 2010). The conclusion
of the research is that the state should implement special strategies for different groups of
households. For example, households where younger people dominate, should promote
heating systems based on new technologies. Also, ensuring a stable fuel supply and low
operating costs appear as two relevant factors when making a decision on choosing a
sustainable heating system in Norway, which the state must pay attention to when creating a
marketing strategy.

2. Subjective norms and energy efficient behavior

Subjective norms represent an important psychological variable that influences the energy-
efficient behavior of consumers. Many academics confirm the significant influence of
subjective norms on consumer behavior (Sun, Liu & Zhao (2018); Wang, Zhang & Li (2014);
Gadenne, Sharma, Kerr & Smith (2011); Thegersen & Gronhgj (2010); Nakamura (2016);
Inhoffen, Siemroth & Zahn (2018)).

Nikolic-Ristic & Djokic (2021) based on Gadenna et al. (2011) conclude that the
influence of environmental pressures (subjective norms) is very significant for the acceptance
of environmental protection behavior with a pronounced impact on the development of
people's values. A sense of belonging arises when people accept behaviors that are considered
the norm in the group.

Thegersen & Grenhgj (2010) emphasize the importance of perception of how much
other household members care about energy saving and communication between family
members about energy saving efforts and the influence of social norms. In their research,
they conclude that subjective norms influence an individual's electricity saving goals directly
and indirectly, that is, that men put more pressure on women to save energy.

Analyzing one of the largest subsidized renewable energy support programs in the
European Union for the installation of photovoltaic systems in Germany, Inhoffen et al.
(2018) state that in municipalities with more solar radiation and less unemployment, social
interaction has a stronger effect, which affects the probability of increasing the number of
new installation up to 50%. On the other hand, in the northern areas of the country, with
minimal solar potential, the positive influence of environmental pressure was confirmed.

Also, Wang et al. (2014) state the great influence of national culture in China, the
importance of relationships with family members, close friends and colleagues, and conclude
that subjective norms represent the most important factor in household behavior regarding
energy saving in Beijing.
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Gaspar & Antunes (2011) suggest that shopping together with family members or
friends affects a greater tendency to consider the relationship between cost and quality, water
and energy consumption, in contrast to the situation of respondents who were alone while
shopping.

In his research, Nakamura (2016) shows that households are motivated to replace
appliances more because of the social pressure they feel, than because of the willingness to
save energy.

Although somewhat weaker, the influence of subjective norms (friends, family and
media) on the online purchase of tourist services is also very important, which especially
applies to younger respondents and can partly be interpreted as their consumer socialization,
according to Djokic & Milicevic (2017).

On the contrary, the results of the research by Li, Li, Jin & Wang (2019) show that
there is no statistically significant influence of subjective norms on the intention to purchase
energy-efficient appliances.

3. Research design

3.1. A sample

Field marketing research was conducted using a structured personal survey on a purposive
and convenience sample of 208 respondents in August 2019 on the territory of the Republic
of Serbia. The average level of total income in the respondent's household was 93,075 dinars.

Sociodemographic characteristics of the respondents are shown in Table 1.

Table 1: Sociodemographic characteristics of respondents

Characteristic Percentage Characteristic Percentage Standard
g deviation
Male 52.9%
Gender Female 47.1% Age 43.4 11.96
i 769
Marital Married o
Status Single 249 Years of education 14.5 2.4
Employed 83.2% Number of children
Work status in the household 0.7 0.9
The others 16.8% : :
Total Up to 100.000 67.3%
income RSD
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From 100- 32.7% Income rating 0.7 1.03
450.000 RSD

Source: the author’s research

Through the descriptive analysis of the respondents, it can be concluded that the
majority of the respondents were male, with an average age of 43, college or university
education, predominantly married and employed, with less than one child under the age of
18 in the household, the majority with a relatively low income rating and low income up to
100,000 dinars.

3.2. Questionnaire

The questionnaire was designed in two parts, where the first part of the questionnaire referred
to the socio-demographic characteristics of the respondents. Thereby, gender, age, years of
education, marital status (married, not married), number of children under the age of 18 in
the household, work status (employed, unemployed, pensioners, students), self-assessed
household income (from 1 to 5 — 1 the lowest, 5 the highest rating) and total income in the
household were investigated.

The second part of the questionnaire was related to the research of subjective norms
towards the use of heat pumps in the household. Subjective norms were measured using six
statements:

1. People whose opinion we value support the use of heat pumps.
2. People we care about encourage the use of heat pumps.

3. We feel pressure from society to start using a heat pump.

4. People close to us would approve of using a heat pump.

5. Most households similar to ours will start using heat pumps.

6. Most people who are important to us will use heat pumps.

In doing so, respondents expressed subjective norms using a five-point Likert scale
(from "I do not agree at all" to "I completely agree"). The questions in the questionnaire about
subjective norms were adapted from the research conducted by Ajzen, Joyce, Sheikh &
Gilbert (2011).

3.3. Procedures

Subjective norms of the respondents regarding the use of heat pumps in the household are
expressed by the average rating of the answers to the 6 described questions. The T test of
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independent samples was used to compare respondents of different gender, marital and work
status. Pearson's correlation was used to determine the existence of a correlation between
age, education and the number of children under 18 in the household, income and household
income with the subjective norms of the respondents according to the heat pump used in the
household.

4. Research results

The average rating of the respondents’ subjective norms according to the use of heat pumps
in the household is 2.60 (standard deviation 0.74). At the same time, the respondents mostly
agree with the statement that people whose opinion they value support the use of a heat pump,
while they disagree, i.e. they gave the lowest average rating that they feel pressure from
society in this sense.

Graph 1 presents the average rating of respondents of different genders.

Chart 1: Subjective norms of respondents of different genders towards the heat pump

(3]
(93
(o)}

Female

Male 2.63

2.52 2.54 2.56 2.58 2.60 2.62 2.64 2.66

Source: the author’s research

Results of the T test: t(206) = 0.737; p=0.462>0.05 show that men and women do not
statistically significantly differ in subjective norms according to the use of heat pumps.

Ananu ExoHomckor dakynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 59, No. 50, pp. 037-050



The influence of subjective norms on the use of heat pumps
in achieving sustainable development

Graph 2 shows the average rating of respondents of different marital status.

Chart 2: Subjective norms of subjects of different marital status according to the heat pump

N
W

Single

Married 2.63

2.40 2.45 2.50 2.55 2.60 2.65

Source: the author’s research

Results of the T test: t(206)= 1.134; p=0.258>0.05 show that respondents who are
married and respondents who are not married statistically do not differ significantly in
subjective norms according to the use of heat pumps.

Results of the T test: t(184) = 0.188; p=0.851>0.05 show that respondents who are
employed and respondents who are not employed (unemployed, retired, students) do not
statistically significantly differ in terms of subjective norms regarding the use of heat pumps.

Pearson’s correlation results: r=-0.100; p=0.151>0.05 show that there is no correlation
between the age of the respondents and the subjective norms according to the use of the heat
pump in the household.

The average education of the respondents in relation to the introduction of the use of
the heat pump is at the level of college/university degree. Pearson’s correlation results: r=-
0.031; p=0.656>0.05 show that there is no correlation between the respondents' years of
education and subjective norms regarding the use of heat pumps in the household.

Pearson's correlation results: r=0.200; p=0.004<0.05 show that there is a positive and
statistically significant correlation between the number of children under the age of 18 in the
respondent's household and subjective norms regarding the use of a heat pump in the
household.

The results of the Pearson correlation in relation to the subjective norms according to
the use of the heat pump are for income rating r= 0.150; p=0.031<0.05 and for total income
r=0.127; p=0.068>0.05. The above results show that there is no correlation of total household
income with subjective norms according to the use of a heat pump in the household, while
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when it comes to self-assessed household income there is a weak, positive and statistically
significant correlation with subjective norms.

In general, the Pearson’s correlation results show that there is a positive and
statistically significant correlation between the number of children under the age of 18 in the
respondent's household and subjective norms, as well as a positive, weak and statistically
significant correlation between the respondent's self-assessed income and subjective norms
regarding the use of heat pumps in the household. On the other hand, the influence of
subjective norms on the use of the heat pump cannot be statistically significantly explained
by the sociodemographic characteristics of the respondents such as gender, age and
education, marital and work status and total household income.

The results obtained based on the respondents' ratings indicate that the influence of
subjective norms on the introduction of the use of the heat pump is neutral (closest to rating
3 on a five-point Likert scale). This is partially in line with Irfan, Elavarasan, Hao, Feng &
Sailan (2021), who state that it is noticeable that environmental pressure has an insignificant
effect on the intention to use solar energy. In contrast, the obtained results are not in
agreement with the researches of Li et al. (2019) who indicate that the influence of subjective
norms on the intention to purchase energy-efficient devices is not significant, and Lundheim,
Vesely, Nayum, & Klockner (2020) that subjective norms do not have a significant influence
on the use of solar panels, nor with the aforementioned researches which confirm the
importance of subjective norms (Sun et al. (2018); Wang et al. (2014); Gadenne et al. (2011);
Thegersen & Grenhgj (2010); Nakamura (2016); Inhoffen et al. (2018)).

When looking at the context of the sociodemographic characteristics, the results are
consistent with the results of Wang et al. (2014) who conclude that the age of the respondents
is not a significant variable influencing energy-saving behavior. Sopha et al. (2010) confirm
our results and state that household education does not show a significant effect when it
comes to the use of a heat pump for heating, as well as Wang et al. (2014) who point out that
education does not significantly affect the intention to adopt energy-saving behaviors. Dieu-
Hang, Grafton, Martinez-Espifieira & Garcia-Valifias (2017) confirm that income as a socio-
demographic characteristic of the household has a positive effect on the probability of
investing in energy-efficient water devices, while Sopha et al. (2010) state that income has a
marginally significant effect on the probability of pellet heating. Also, the obtained results
are partially in accordance with Djokic & Milicevic (2016), who state that one of the aims of
the work is to investigate the profile of organic food consumers in the context of their
sociodemographic characteristics and conclude that actual and potential consumers of
organic food can be linked to higher incomes , and especially with a higher level of education,
and the results of Niamir et al. (2020) who emphasize economic comfort as a factor
influencing household behavior in the sense that economically vulnerable households are
more motivated to save energy.

On the contrary, the obtained results are not in accordance with the research results of
Sun et al. (2018) who states that income has no significant direct or indirect impact on green

Ananu ExoHomekor dakynteta y Cy6otuum — The Annals of the Faculty of Economics in Subotica, Vol. 59, No. 50, pp. 037-050



The influence of subjective norms on the use of heat pumps
in achieving sustainable development

consumption, while Niamir et al. (2020) and Jareemit & Limmeechokchai (2017) indicate
the importance of gender on energy-saving behavior and confirm that women have a greater
tendency towards energy-saving than men. When looking at the probability of making a
decision on energy-efficient investments in households, Niamir et al. (2020) as key
determinants they state the level of education of the citizens (95%), personal norms (90-
99%), type (99%) and size of the apartment (90-95%), noting that a higher level of personal
norms also increases the probability of investment in energy efficiency, energy conservation
and transition to green suppliers. The results of Sopha et al. (2010) showed that the age
variable is statistically significant for the choice of electric heating, heat pump and pellets
and that education has a marginally significant effect on the probability of pellet heating.

Conclusion

The results of the research conducted in the Republic of Serbia in this paper showed that the
influence of subjective norms on the use of heat pumps is neutral, and when the mentioned
question is observed by segments, it can be concluded that subjective norms can be
statistically significantly explained by self-assessed household income and the number of
children under the age of 18 as sociodemographic characteristics.

Also, the impression of the research is the low standard of living of the respondents,
which is reflected in the low income rating and low average incomes at the level of the entire
household of the respondents. The fact that the influence of subjective norms, in addition to
the variable of the number of children under the age of 18, can be statistically significantly
explained and the income refers to the importance of the respondent's income for making a
decision on the introduction of the use of a heat pump and the possibility of financing the
purchase. On the other hand, it is necessary to mention that there is still not enough
information among citizens about the advantages of using a heat pump, and therefore the
environmental pressure, i.e. the influence of subjective norms, is very low.

The obtained results of this research can be useful to the state in order to improve the
information and education of the population regarding the use of renewable energy sources,
as well as the use of the heat pump as a product in the function of energy efficiency. If we
look back at the current energy situation in our country and the world, which was caused by
the crisis in Ukraine, the focus on promoting products that use renewable energy sources
comes to the fore. In this way, the state can achieve a reduction in energy consumption from
traditional (fossil) sources and increase the use of renewable energy sources, and citizens can
reduce their bills for consumed energy and thereby make their contribution to sustainable
development.

Future researches should include new bases, larger and more representative samples,
as well as a larger number of products in terms of energy efficiency.
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