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Abstract: The Organization for Economic Co-operation and Development (OECD) estimates that the
environmental pressure from households will increase significantly by 2030. Sustainable consumption
means making consumers aware of the social and environmental impacts of the goods and services
they use. In this respect, special attention must be paid to electricity consumption since its generation
affects the environment. The present research aims at capturing electricity consumption behaviors
among students, after having applied an online questionnaire between March and April 2021,
recording 816 responses. The results of this research highlighted the fact that for seven out of fourteen
statements, percentages of over 50% for the “always” and “often” answer variants were recorded,
but cases when the highest percentages were for the “rarely” and “never” answer variants (e.g., “You
read the hours on the light bulb packs before purchasing them”, “You put your mobile phone in the
power saving mode so that you don’t have to charge it so often” and “You unplug the electrical and
electronic equipment that you do not use”) were also observed. Decrypting consumer behaviors is a
key point for building strategies that will lead to consumers” awareness of conserving electricity in
households and, thus, to a reduction in their environmental impact.

Keywords: electricity consumption; consumption behavior; households; students; sustainable con-

sumption; environmental impact; environmental protection

1. Introduction

Every day, the XXIst century’s humans have to make choices that may seem difficult
(but that are actually very easy) when it comes to standing for a lifestyle that we should
adopt in order to live sustainably in a healthy and clean environment. These choices were
encompassed under the key term of sustainability, a term which was used for the first
time in 1987 in the Brundlandt Report of the World Commission on Environment and
Development of the United Nations [1], which emphasized the necessity of finding some
long-term measures to protect an already seriously damaged environment.

Due to the ecological attack that we have systematically subjected our planet to
throughout time, sustainability has turned into a “lifestyle designed for permanence” [2].
With this perspective in mind, sustainability can be seen as a way in which we can pay for
the damage done to our planet through our daily, conscious choices that can eventually
have a huge positive impact on all our lives.

Although, initially, the concept of sustainability was only associated with the environ-
ment and the implementation of measures to reduce its degradation, the term is currently
used to also include quality of life from an economic and social point of view, referring thus
to the creation of a balance between the three “pillars” of sustainability (social, economic
and environmental) [3-5].

Man is at the very heart of this balance, being largely responsible for the prolifer-
ation of the actions meant to attack the environment, which occur due to technological
development [6], most of them being associated with consumption. Goods that used to
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be considered as luxuries (TVs, phones, computers, cars, etc.), being owned only by the
privileged classes, have now become mere necessities, accessible to almost everyone. All
this overconsumption makes excessive use of the planet’s energy and water resources and
leaves behind an abundance of wastes and persistent organic pollutants.

It has even been postulated that, if the current lifestyle and, hence, current consump-
tion remains unchanged and the world’s population continues to grow, we will need two
more Earth-like planets by 2050 [7]. Consequently, at the September 2015 Sustainable
Development Summit, the adoption of the 2030 Agenda for Sustainable Development,
comprising 17 Sustainable Development Goals (SDGs) was decided [8], Goal 12 setting
up the framework for the course of action countries should take to implement significant
changes regarding the population’s sustainable consumption of goods and services [9].

In order to meet the challenges we face today, we need to change the way we produce
and consume goods. We have to use fewer resources, reduce costs and minimize the impact
on the environment, especially since the world’s population is reaching eight billion people.
We need natural resources to ensure our prosperity and well-being; in other words, we
need to do more by consuming fewer resources.

Controversies around the efforts to come to terms with what sustainable consumption
really means have been extensively presented in the literature. Sesini et al. [10] have
analyzed a large corpus of written work on this topic, highlighting the fact that not only
is the impact of consumption on the environment important, but the social and economic
perspectives on sustainable consumption in different contexts also are. Dolan [11] also
believes that more attention should be paid to social, cultural and historical contexts in
order to modify consumption and make it more sustainable. The general consensus is that,
in order to implement sustainable consumption, people’s lifestyles need to change [7,12-14],
either by using a different style of consumption or by reducing it (moderate simplifiers) [15].

As private consumption is being increasingly blamed for environmental degrada-
tion [16], one of the areas where consumers can intervene to help the planet by changing
their lifestyles is electricity consumption.

Electricity generation and consumption put considerable pressure on the environment
due to the fact that most countries rely mainly on fossil fuels (oil, gas and coal) to meet
their energy demands. The burning of fossil fuels leads to huge amounts of carbon dioxide
emissions being released into the atmosphere as well as to increases in other pollutants
that spiral environmental degradation even further downward. The growing demand for
electricity is also leading to the accumulation of increasing amounts of such substances.

Sustainable electricity consumption requires making consumers aware of the social
and environmental impacts of the goods and services they use. But, in order to achieve this,
we must first get acquainted with these habits, and then make the consumers conscious
about the impact of their behavior on the environment. There is little information on
how electricity is used in households, this information being a prerequisite for policy
development and the initiation of a shift towards sustainable behavior. This research aims
at remedying this situation and at contributing to a better understanding of electricity
consumption behaviors among students. It is all the more important to observe how
students view sustainable electricity consumption, learned and practiced at home, as they
will be the ones to apply these sustainable behaviors at the workplace, where they will
have to show that they are aware of organizational ethics and rally to sustainable behaviors,
often established within companies [17].

1.1. Electricity Consumption—General Facts

One of mankind’s greatest discoveries was probably electricity, without which life
would be impossible today. The generation of electricity has drastically changed our lives,
both from an industrial and a residential point of view, almost all domestic activities
requiring its use. Although humanity has survived thousands of years without it, the
modern man has become accustomed to being totally dependent on all its benefits.
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Globally, in 2019, China, the most populous country, had the highest electricity con-
sumption (6880 terawatt-hours), while the United States ranked second in electricity con-
sumption with 4194 terawatt-hours, followed, at a significant distance, by India, in third
place, with 1309 terawatt-hours (Appendix A) [18].

Being the most populated countries in the world does not necessarily mean that
they also have the highest electricity consumption. Despite the fact that India exceeds
the United States in terms of population, the US’s consumption outstrips India’s per
capita consumption by far. This is due to the fact that the United States is much more
urbanized and the inhabitants have higher incomes, therefore leading to higher electricity
consumption. The sector that consumed the most electricity in the United States in 2019
was the residential one (1,440,289 million kilowatt-hours), followed by the commercial
(1,360,877 million kilowatt-hours), the industrial (1,002,353 million kilowatt-hours) and the
transportation (7632 million kilowatt-hours) sectors.

During 2005-2018, the majority of global electricity consumption was used by industry
(39%), followed by the residential (22%) as well as the commercial and services sectors
(15%). The International Energy Agency also explains that, in 2020, due to the measures
imposed by the COVID-19 pandemic, the commercial sector was the most affected one,
with a decrease in global electricity demand of about 2%, while in 2021 it is expected to
increase by 3%, being, therefore, higher than in 2019. The uncertainty presented by 2021
in terms of the electricity demand consists in the duration and forms of the pandemic,
in the measures taken by governments in this respect and in the vaccines’ effectiveness;
again, the commercial and services sector will be affected by possible new lockdowns
(Appendix B) [19].

Regarding recent electricity consumption in the European Union, due to the restrictive
measures (closure of factories, schools, restaurants, etc.) imposed by many states in 2020,
electricity consumption in June 2020 was 7.6% lower than the lowest value recorded in
June during 2016-2019 (Figure 1) [20].

Electricity consumption in the EU

danuary to June 2016-2020, in GWh
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Figure 1. Electricity consumption in the EU, January—June 2016-2020.

In 2021, in Europe, electricity demand is expected to grow by 2.3%, although this is
still 2% lower than in 2019 [19].
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1.2. Electricity Consumption in Households

In 2018, households accounted for 26.1% of final energy consumption in the EU,
covered by gas (32.1%), electricity (24.7%), renewables (19.5%), petroleum products (11.6%)
and derived heat (8.7%) [21].

As for residential consumption, an important discrepancy can be observed between
European Union countries in the residential sector, from a consumption of below 1 MWh
per capita in Romania, Poland, Latvia and Slovakia to a consumption of over 4 MWh
per capita in Sweden and Finland. Appendix C presents the per capita consumption in
different European Union countries in 2018 [22].

Regarding energy consumption in European households broken down by household
use, for 2018, it can be noticed that 63.6% was used for space heating and 14.1% of total
energy was used for lighting and electrical appliances (excluding the electricity used for
the heating, cooling or cooking systems) [23]. In the case of Romania, it is close to the
European average, i.e., 62.6% of energy consumption went to space heating, while 13.4%
went to space lighting (Appendix D) [23].

The residential sector has the highest share in final energy consumption at the na-
tional level (33.16% in 2018), and residential sector consumption is lower compared to the
reference year 2015 due to the implementation of energy efficiency policies and programs
(thermal insulation of apartment buildings, labeling of household appliances, etc.) [24].

Electricity seems to be used in Romanian households only for lighting and the use of
electrical appliances. It can also be seen that, from final energy consumption, for house
heating Romanians choose gas (30.2%), renewables (53.1%) and only 0.2% opt for electricity.
For water heating, there are reversed percentages for gas and renewables and only 2%
opt for electricity. As for cooking, Romanians use gas (62%) as well as oil and petroleum
products (31.3), while renewables score only 6.3% and electricity is almost non-existent
with a figure of 0.1% (Appendix E, Figures A5-A7) [25].

Seeing that households are huge consumers of electricity, research should focus on
increasing the efficiency of electricity consumption within them.

The research conducted by Lei et al. [26] presents the results obtained under the largest
subsidy program in the field of electricity (USD 4.26 billion) launched in 2012 in China.
A sample of 2630 consumers in ten cities found that the program had a strong impact on
the population, who were aware of the need to save energy and chose energy-efficient
appliances in households.

Lifestyle, influenced by people’s cultural and behavioral characteristics, also seems
to influence energy consumption in a household. This is demonstrated by the use of the
dishwasher, accounting for 21% of household energy consumption in households in the
UK and for 51% in households in Sweden [27]. A study by Wilhite et al. [28] compared
household energy use in two very different countries, Japan and Norway, concluding that
Norwegian households have much more energy-efficient heating and lighting behavior
than Japanese households, perhaps due to the fact that Norwegians have considerably
less sunlight throughout the year and have lower temperatures. Likewise, Norwegians
also heated their whole house to a greater extent than the Japanese did, who only heated
the rooms they used, a behavior that could be explained for the Norwegians by the fact
that energy prices are lower in Norway, although some researchers [29] consider that
there are cultural, physical and psychological reasons for this behavior in the case of
Norwegians [30].

The studies on electricity in Romania have focused on the liberalization of the electric-
ity market and the privatization of some state energy companies [31,32], on the analysis of
the causal relationship between electricity consumption and economic growth [33,34], on
models of residential electricity consumption [35], on methods for estimating and forecast-
ing electricity consumption of non-residential consumers in Romania [36] or on explaining
the behavior of the household electricity consumer in Romania when choosing another
electricity supplier in a liberalized market [37].
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However, no study aims at observing and discussing household consumers’ sustain-
able behavior regarding electricity. Understanding consumption habits with respect to
electricity of certain population categories is the first step to a more efficient use of these
resources. An “X-ray” of these consumption habits can help identify the existing problems
and find solutions that lead, through specific information campaigns customized for target
audiences, to consumer awareness, mobilization and involvement in actions targeting
consumption reduction.

2. Materials and Methods

This research was carried out quantitatively, being based on the social survey method.
The subjects were students from the Politehnica University of Timisoara and the data were
collected in March and April 2021. The reason for choosing students as the target group
for this study was mainly due to the fact that they are a very informed group of people
regarding the environment and that, as future parents and house owners, they can be
the advocates for some sustainable behaviors within households. In total, 816 answers
were recorded, the surveyees being selected from every year of study. The calculated
margin of error was of £3.3%, the above-mentioned university consisting of approximately
13,000 students. The gender ratio was an almost equal one and the average age, according
to the recorded results, was 20.37 years old.

The instrument used for the data collection was an anonymous online survey, posted
on the Isondaje.ro platform (an online survey service). This type of instrument was chosen
due to the impossibility of meeting face-to-face in the COVID-19 pandemic context. At the
same time, an online survey was considered as the best option in this case since almost all
the students had an Internet connection and a mobile phone with which they could fill in
the questionnaire.

At the end of their lectures, practical classes or lab activities, the students received the
link to the online questionnaire and the details needed to fill in the answers. They were
not obliged in any way to complete the questionnaire, the activity being a voluntary one.
No incentives were used to obtain the answers and the students had the option to give
up completing it at any time. For anonymity and confidentiality purposes, their e-mail
addresses were not collected. The average time required to answer the questionnaire was
15 min and the recorded response rate was approximately 50%.

The sample was built taking into account each respondent’s gender, as the aim of the
research was to identify any differences in behavior within the investigated population,
the age and the urban/rural background variables being considered less important than
gender. Starting from the assumption that a student’s gender may impact their behaviors
and attitudes regarding the idea of sustainability, two approximately equal groups of
students were created. The first group was made up of female students (409 people)
and the second one of male students (407 people). Therefore, this research has tried to
investigate whether differences between the two groups actually exist.

A non-standardized questionnaire was used to collect the data, its content being vali-
dated through an assessment by experts (sociologists), followed by qualitative pretesting
and a quantitative pretesting.

In order to create the questionnaire, Romanian web pages that promoted the idea of
a sustainable behavior in everyday life were first identified. Next, based on these web
pages, a list of recommendations aimed at adopting a sustainable behavior regarding
electricity consumption in the household was made. Finally, they were transformed into
scale questions that were included in the questionnaire. The closed-ended questions, with
a 5-point measuring scale, targeted sustainable electricity consumption in households
(14 statements), while at the end of the questionnaire factual data regarding gender, age,
year of study and rural/urban background were included. The data were analyzed using
SPSS Statistics, a software package frequently used for statistical analysis.

The research questions were the following:

e  What are the students” household electricity behaviors?
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e  What are the differences in electricity consumption behavior between the female and
male respondents?

This study aims at identifying these household electricity behaviors as well as the
measures that can be taken in order to make them more efficient. By becoming more
aware of the ways in which we use electricity, by changing our behaviors and doing
things differently in order to cut down on consumption, the future will surely look more
sustainable for everyone.

3. Results

There are many ways in which we can use electricity responsibly and sustainably
without losing sight of our needs and out of respect for the environment. Knowing and
understanding consumption habits is the first step towards more efficient electricity usage.
As has been mentioned in the methodology, in order to better comprehend behaviors
that conserve electricity in the household, some suggestions that promoted the idea of
sustainable behavior were pinpointed from specialized Romanian websites. Fourteen
recommendations were identified and then converted into statements regarding sustainable
electricity behavior in the household. Therefore, for a better understanding of the results,
two graphs were created: the first one encompasses the data obtained from cumulating the
percentages for “always” and “often” which gave a figure higher than 50%.

As can be seen in the figure below (Figure 2), for the studied population, sustainable
behaviors regarding electricity consumption in the household do exist because seven of
the fourteen statements scored percentages that were higher than 50%. The highest scores
were recorded for “You turn off the light when you leave the room” (94%), “You air-dry
your clothes instead of using the tumble dryer” (89.6%) and “You open the blinds and let
the natural light come into the house” (89.2%).

You turn off the lights when you leave the room 64.2 29.8 1

You air-dry your clothes instead of using the m\ﬁ
tumbler dryer sy

You open the blinds and let the natural light 7
come into the house P

You turn off the light when you watch TV 15.9 :i?
You shut down the computer at the end of the 5015 165 ERRY 5508

day and don't leave it in the sleep or hibernate... = : I
You replace the traditional light bulbs with 208 o
energy-saving ones - m’

You leave the TV on even if you don't watch it ! 25 :
1

0 10 20 30 40 50 60 70 80 90 100

Halways M often sometimes M rarely never DKA/DWA

Figure 2. Household electricity behaviors. Percentages recorded for the studied population (I).

The “You turn off the light when you watch TV” and “You shut down the computer at
the end of the day and don’t leave it in the sleep or hibernate mode” statements, which
scored more than three-fourths of the percentages, i.e., 76.5% and 76.4%, respectively, can
also be taken into account.
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“You replace the traditional light bulbs with energy-saving ones” scored more than
half of the percentages, namely 64.7%. “You leave the TV on even if you don’t watch
it” must be assessed in a reversed order since the “never” and “rarely” answers totaled
55.1% of all the answers. Even if these answers indicate the absence of the behavior, for
this statement, the cumulative percentages show the existence of the sustainable behavior
regarding electricity consumption due to the fact that the TV is turned off if the person
does not watch TV.

The statements cumulating the highest percentages for “never” and “rarely” can be
found at the other extreme. The absence of such behaviors may also point out the lack
of the studied population’s awareness of the possibility of reducing household electricity
consumption, which might lead to better environmental protection.

Figure 3 shows that the highest percentage (59.4%) was recorded for the “You read
the hours on the light bulb packs before purchasing them” statement. This is followed in
descending order of the recorded percentages by “You put your mobile phone in the power
saving mode so that you don’t have to charge it so often”, which cumulated 37.2% of the
students’ answers.

You read the hours on the light bulb packs before

purchasing them L 7'1’
You put your mobile phone in the power saving
" e o 29.5 15.7 17 18.9 183 ¢
mode so that you don't have to charge it so often
You unplug the electrical and electronic equipment
21 20 2510 24.4 10.8

that you do not use

You set the air conditioning at a temperature no
more than 10 degrees lower than the outside 8.8 14.3 PNENE 12.4 20.7 28.9 ’
temperature in summer

You purchase energy-efficient home appliances 235 7.7’

You set the thermostat temperature at 20-22° C in

the cold season and, if you feel it is too cold, you 22.1 23.8 17.9 13.2 8.5 BNEXS |

dress more warmly |

You use low washing temperature (maximum 40
17.3 26 24.8 ETS: 168

degrees)

0 10 20 30 40 50 60 70 80 90 100
W always M often Bsometimes Mrarely Mnever " DKA/DWA

Figure 3. Household electricity behaviors. Percentages recorded for the studied population (II).

Almost a third of the respondents (35.2%) chose “never” and “rarely” as answers
for “You unplug the electrical and electronic equipment that you do not use”. Similar
percentages (33.1%) were scored for “You set the air conditioning at a temperature no
more than 10 degrees lower than the outside temperature in summer”. Almost a fourth
of the respondents were not interested in purchasing “energy-efficient home appliances”.
The statements cumulating the lowest percentages for these answers were “You set the
thermostat temperature at 20-22 °C in the cold season and, if you feel it is too cold, you dress
more warmly” (21.7%) and “You use low washing temperature (maximum 40 degrees)”
(15.2%). In reality, these low percentages emphasize the existence of sustainable behaviors
regarding household electricity consumption.

With the purpose of capturing other aspects of these sustainable behaviors, a secondary
analysis was carried out in order to investigate the existence of significant differences in
the studied population based on the respondents’” gender. Following the application of the
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chi-square test, the results show that there are differences between males and females in
five of the fourteen statements (Table 1).

Table 1. Chi-square test results.

Value df Asymptotic Significance (2-Sided)
Pearson chi-square 18.057 5 0.003
You air-dry clothes instead of using the Likelihood ratio 18.482 5 0.002
tumbler dryer Linear-by-linear association 13.225 1 0.000
N of valid cases 816
Pearson chi-square 20.445 4 0.000
You unplug the electrical and electronic Likelihood ratio 20.780 4 0.000
equipment that you do not use Linear-by-linear association 17.127 1 0.000
N of valid cases 816
Pearson chi-square 29.590 5 0.000
You open the blinds and let the natural Likelihood ratio 29.920 5 0.000
light come into the house Linear-by-linear association 24.623 1 0.000
N of valid cases 816
Pearson chi-square 15.114 5 0.010
You put your mobile phone in the Likelihood ratio 15.205 5 0.010
power saving mode so that you don’t
have to charge it so often Linear-by-linear association 11.283 1 0.001
N of valid cases 816
Pearson chi-square 71.692 5 0.000
You use low washing temperature Likelihood ratio 76.727 5 0.000
(maximum 40 degrees) Linear-by-linear association 24.811 1 0.000
N of valid cases 816

Based on these results, the following observations can be made:

There are significant differences between females and males in the way they “air-dry
clothes instead of using the tumbler dryer”. A value of x*> = 18,057 and a value of
p =0.03 (p < 0.05) were recorded. The results show that this type of behavior is more
specific to females than to males.

“You unplug the electrical and electronic equipment that you do not use” recorded
a value of x? = 20,445 and a value of p = 0.000 (p < 0.05). Again, the results pinpoint
the fact that there are notable differences based on gender, namely, that this type of
behavior is more specific to females than to males.

For “You open the blinds and let the natural light come into the house”, a value of
%2 =29.590 and a value of p =0.000 (p < 0.05) were observed. The results indicate the
fact that the studied female population exhibits this behavior more than the studied
male population.

A value of x? = 15.114 and a value of p = 0.01 (p < 0.05) were recorded for “You put
your mobile phone in the power saving mode so that you don’t have to charge it so
often”. The results point out that this type of behavior is more specific to females than
to males.

“You use low washing temperature (maximum 40 degrees)” recorded a value of
x2 = 71.692 and a value of p =0.000 (p < 0.05). This statement has provided the same
results as the above-mentioned statements, i.e., the female population exhibits this
type of behavior more than the male population.

”

As has been stated above, the high percentages obtained for the “never” and “rarely

answers for the last seven statements, i.e., the absence of these behaviors, could be the
starting point for carrying out awareness campaigns for the studied population, which
could lead to an increase in the share of those who adopt sustainable electricity behaviors
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and, thus, those that protect the environment. The gender differences, identified in the
provided answers, must also be taken into consideration.

4. Discussion

Our consumption habits have changed in recent years, mainly due to higher incomes,
economic globalization, technological leaps, etc. It is estimated that if we maintain the
current trends, by 2050 we will extract five times more resources than at present, and this is
not possible [38].

Because any resource must be consumed in a sustainable way, we must first be
aware of this when we consume. By reducing the amounts of energy required in certain
daily activities by adopting rational behaviors, the pressure on energy systems will be
weakened, pollution will be reduced and it will contribute to reducing the negative impacts
on ecosystems.

This study has focused on students as they represent a significant percentage of the
young and educated population, who should set future trends in sustainable consumption
behaviors and can act as ambassadors for such behaviors. The analysis aims at providing
an “X-ray” of electricity consumption behaviors in daily life, a photograph of this reality
without elaborating on these behaviors, as a detailed analysis will be performed in a future
piece of research.

In order to have a better grasp on the population that is the main object of this study,
i.e., the students, other studies that could shed light on the students’ sustainable electricity
behaviors were investigated. Students’ electricity patterns have been studied by researchers
in the USA [39], South Africa [40] and the Netherlands [41], among others, with the purpose
of understanding the variables in energy use by the students. Still, these studies do not
discuss the existence of sustainable electricity consumption among students. As far as
Romania is concerned, there are also studies conducted on students’ sustainable behavior,
but again, they do not focus on electricity.

A study on students from three countries, Romania, Bulgaria and the Republic of
Moldova [42], on healthy food consumption assessed their food habits and practices
rather than their sustainability knowledge, positing that age, gender, unhealthy practices
(e.g., eating while standing), the number of members in a household, the urban or rural
environment and the country of origin influence unsustainable behavior related to food.

Another study [43] took into account the age, gender and place of origin of 352 Roma-
nian students from different universities in order to explore their inclination for certain types
of food and clothing and to observe the degree of their awareness related to sustainability.

The need to establish a level of environmental education was investigated in a piece
of research on students undertaking engineering and economics studies at the University
of Baia Mare [44]. The study’s conclusion was that students participating in environmental
courses are involved in volunteer activities related to environmental protection, the authors
supporting the importance of universities educating students in this field. The same
topic—that of courses providing education on sustainable development in universities—
was discussed in another study [45] conducted in economic universities in Romania, and
the results described the definite need for courses, programs and projects on sustainable
development since the interviewed students, despite their positive attitude, did not seem
to have an adequate perception of this issue.

Therefore, it seems that most studies on Romanian students focus either on their food
behavior or on the need for educational programs on sustainable behavior. There were
other studies conducted on the students of the Politehnica University of Timisoara, but they
focused more on topics such as migration, the students’ values or their attitudes regarding
online education and were not related to the topic of this paper [46-48].

The results of this research have highlighted the fact that students show sustainable
behaviors with regard to electricity consumption. This is because, for seven of the fourteen
statements about sustainable electricity consumption, this behavior has recorded percent-
ages of over 75% for “always” and “often” answers for statements such as “you turn off
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the light when you leave the room”, “you air-dry your clothes instead of using the tumble
dryer”, “you open the blinds and let the natural light come into the house”, “you turn off
the light when you watch TV” and “you shut down the computer at the end of the day
and don’t leave it in the sleep or hibernate mode”. The same category of behaviors, which
have recorded values of higher than 50%, also includes “you replace the traditional light
bulbs with energy-saving ones” and the fact that “you leave the TV on even if you don’t
watch it”.

Needless to say, cases in which sustainable consumption is less present have also
been identified, but this does not mean that sustainable consumption does not exist.
The questions that have recorded the highest percentages for the “rarely” and “never”
answers are “you read the hours on the light bulb packs before purchasing them”, “you
put your mobile phone in the power saving mode so that you don’t have to charge it so
often”, “you unplug the electrical and electronic equipment that you do not use”, “you
set the air conditioning at a temperature no more than 10 degrees lower than the outside

YZ7i

temperature in summer”, “you unplug electrical and electronic equipment you do not

VZai

use”, “you set the air conditioning to a temperature at most 10 degrees lower than outside
during the summer”, “you purchase energy-efficient home appliances” and “you set the
thermostat temperature at 20-22 °C in the cold season and, if you feel it is too cold, you
dress more warmly”.

Another aspect that was pointed out by this study is that the female population be-
haves more responsibly than the male population when it comes to electricity consumption.

As mentioned above, the high percentages obtained for these statements, i.e., the
absence of these behaviors, could be the starting point for conducting awareness campaigns
within the study population in order to increase the share of those who embrace reduction
behaviors in terms of electricity consumption and, therefore, environmental protection.
The gender differences identified in the provided answers must also be taken into account
and are paramount for further studies.

It is very likely to expect a change in these electricity consumption behaviors as a
result of the effects produced by the COVID-19 pandemic on energy-poor households
in Europe and, thus, in Romania. Energy poverty means living in a home that does not
have an optimal level of temperature or has an energy-inefficient building, as well as the
inability to access clean energy sources. The decrease in income or the loss of it and the
soaring power bills as a result of higher residential electricity consumption during the
pandemic due to the increased time spent at home, following the decree imposing the state
of emergency, teleworking and the closure of schools in the whole educational system will
definitely escalate this process [49].

Although this study delves into the topic and offers some answers related to sus-
tainable behavior regarding electricity, there are some limitations to the present analysis,
e.g., the geographic area and the fact that only the perspective of the students from the
Politehnica University of Timisoara has been captured. Therefore, it is necessary to carry
out new research that targets the entire student population in the region or in the country,
and which should include, in addition to the values and environmental concerns that
the subjects have, a number of other variables such as employment situation, financial
situation, the number of family members, accommodation (on the university campus or in
rented apartments, the number of people they live with and the distribution of electricity
expenses—at a flat rate or individually), the type of housing, the types of electric appliances
owned, etc. In addition, it would be useful to carry out qualitative analyses, leading to a
better understanding of these consumer behaviors.

5. Conclusions

As the planet is losing its vital signs day by day, sustainable consumption becomes a
necessary behavior that will have to be taught, learned and adopted from a very young age.
Sustainable electricity consumption remains a challenge for public authorities, com-
panies and consumers who will need to be more responsible in this regard. Decrypting
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consumer behaviors is a key point for building strategies that will lead to consumers’ aware-
ness of conserving electricity in households and, thus, to a reduction in their environmental
impact. This, of course, should go hand in hand with advancements in decarbonizing
the sector and increasing the share of the use of renewables, an initiative that the major
polluters have already subscribed to.

Higher education institutions can play an important role in the fight to adopt sus-
tainable behaviors, and initiatives in this area are needed to achieve the overall goal of
creating a sustainable university. This study also paves the way for a future investigation
of students’ electricity consumption patterns in the Politehnica University of Timisoara’s
campus, with the purpose of helping the university develop more sustainable strategies
for cutting down electricity consumption and have a more sustainable campus, without an
environmental impact. Research conducted on different university campuses of the world
has already emphasized this aspect [50-52].

Besides providing a novel image of sustainable electricity behaviors in Romania
among students, the information offered by this study can serve as a basis for future
analyses that will focus on this topic among different categories of users, who will also
have to be made aware of the ways in which they can improve their behaviors in order to
make them more sustainable. Therefore, as other researchers [53] have also emphasized,
the importance of environmental awareness/consciousness and commitment to a green
lifestyle in shaping consumers’ pro-environmental behaviors is paramount.

Starting from an assessment of real-life data, by identifying those behaviors that
need intervention, either for remedy or change, the measures that lead to a reduction in
electricity consumption can also be identified. They can be achieved either by identifying
technical solutions or by carrying out awareness campaigns on the importance of electricity
consumption reduction. Any awareness campaign for the population must start from
an assessment of the existing reality and, based on the information obtained, measures
must be proposed to remedy and/or change observed individual behaviors. Once these
behaviors are known, practical solutions can be found, allowing for the drafting of rec-
ommendations and of a framework for their application. Such information will be useful
both to the people responsible for drafting public policy documents and to other actors in-
volved in this process (universities, local authorities, environmental organizations, interest
groups, electricity suppliers, etc.) for identifying solutions for energy and environmental
protection challenges.
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Appendix A

Electricity consumption worldwide in 2019, by select country (in terawatt hours)
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Figure A1. Electricity consumption worldwide in 2019, by select country (in terawatt-hours) (* shows
consumption for 2018).
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Figure A2. Estimated electricity demand growth by region, 2020 and 2021.
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Figure A3. Household consumption of electricity per capita, 2018.

Appendix D
Share of final energy consumption in the residential sector by type of end-use, 2018
(%)
Z z = - Lighting and
Space heating Space cooling Water heating Cooking appliances Other end uses

EU-27 63.6 04 148 6.1 141 1.0
EU-28 63.6 03 15.0 57 14.6 0.9
Belgium 735 0.1 19 17 125 04
Bulgaria 52.8 0.4 18.0 85 20.2 0.0
Czechia 685 0.1 17.0 6.2 6.6 16
Denmark 625 0.0 213 1.6 14.0 0.6
Germany 66.0 0.2 16.9 6.5 94 0.9
Estonia 727 0.0 18 49 106 0.0
Ireland 60.5 0.0 19.1 23 172 09
Greece 545 36 15.2 6.2 205 0.0
Spain 431 1.0 17.0 74 314 0.0
France 64.9 0.2 113 55 18.0 0.0
Croatia 68.3 19 100 65 132 0.0
Italy 66.6 0.7 124 6.6 125 14
Cyprus 354 11.4 239 73 21.8 0.1
Latvia 66.0 0.0 185 & | 79 0.6
Lithuania 703 0.0 89 6.4 144 0.0
Luxembourg 787 03 76 26 10.9 0.0
Hungary 7 0.1 128 49 104 0.0
Malta 204 123 254 144 257 19
Netherlands 634 0.2 16.7 21 175 01
Austria 69.0 0.0 1438 27 10.3 31
Poland 65.3 0.0 16.4 8.3 10.0 0.0
Portugal 282 0.6 174 356 18.1 0.0
Romania 62.9 03 135 98 134 0.0
Slovenia 61.2 05 16.8 43 172 0.0
Slovakia 67.1 02 14.0 57 131 0.0
Finland 66.9 01 151 1.0 s 55
Sweden 54.8 0.0 141 1.5 19.2 10.3
United Kingdom 635 0.0 16.4 28 17.3 0.0
Norway 66.4 0.1 129 15 182 038
North Macedonia 60.4 21 125 98 152 0.0
Albania 314 57 213 295 121 0.0
Serbia 61.1 05 14.0 72 17.2 0.0
Bosnia and Herzegovina 731 0.6 96 5.0 118 0.0
Kosovo* 703 36 67 74 9.7 23
Moldova 705 0.1 9.9 117 78 0.0
Ukraine 548 0.4 133 175 140 0.0
(*)This designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion on the Kosovo declaration of independence.
Source: Eurostat (online data code: nrg_d_hhq)

eurostati

Figure A4. Share of final energy consumption by end use, 2018.
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Appendix E
Share of fuels in the final energy consumption in the residential sector for space heating, 2018
(%)
. N N Oil & o] and
Electricity Derived Heat Gas Solid fuels roducts Wastes

EU-27 5.2 10.6 38.0 5.1 141 27.0
EU-28 54 93 429 46 133 245
Belgium 32 03 471 12 379 104
Bulgaria 88 16.7 53 98 01 59.3
Czechia 47 135 248 18.0 08 38.1
Denmark 28 36.6 155 00 41 41.0
Germany 18 9.1 48.1 13 236 16.1
Estonia 51 374 5.9 0.2 03 51.2
Ireland 4.0 0.0 256 176 50.1 26
Greece 48 22 1386 02 430 36.2
Spain 73 0.0 195 09 319 405
France 127 40 348 0.1 147 338
Croatia 18 6.5 219 0.1 47 65.0
Italy 04 5.1 58.4 0.0 78 283
Cyprus 13.0 0.0 0.0 0.0 63.0 24.0
Latvia 07 333 77 07 30 546
Lithuania 13 384 103 52 18 429
Luxembourg 42 0.0 546 0.1 340 72
Hungary 08 83 56.3 23 02 320
Malta 374 0.0 0.0 0.0 19.0 435
Netherlands 21 35 86.2 00 0.6 7.6
Austria 48 145 26.2 04 186 355
Poland 0.9 20.1 14.9 449 08 185
Portugal 125 0.1 1.0 0.0 55 80.9
Romania 0.2 16.0 30.2 0.5 0.0 53.1
Slovenia 39 94 125 00 15.0 59.2
Slovakia 57 250 65.4 12 03 24
Finland 242 299 05 01 59 394
Sweden 293 487 0.6 0.0 40 17.4
United Ki 64 1.1 747 20 78 7.9
Norway 63.4 29 0.0 0.0 18 319
North Macedonia 26.6 116 0.1 0.3 1.7 59.9
Albania 458 0.0 0.0 0.0 193 35.0
Serbia 8.0 225 103 134 1.7 441
Bosnia and Herzegovina 04 75 20 6.1 18 82.2
Kosovo* 104 24 0.0 12 0.0 86.1
Moldova 05 1.2 158 30 0.0 69.5
Ukraine 18 18.2 57.3 28 0.1 19.8

Figure A5. Share of fuels in final energy consumption in the residential sector for space heating,

2018 (%).
Share of fueis in the final energy consumption in the residential sector for water neatng, 2018
(%)
- . 0il & petroleum Renewables and
Electricity Derived Heat Gas Solid fuels e Wastes

EUu-27 205 134 406 18 13 126
EU-28 185 1.2 471 16 10.7 1.0
Belgium 304 0.0 489 0.0 173 35
Bulgaria 58.7 315 27 05 01 65
Czechia 230 273 36.0 22 0.0 115
Denmark 46 632 17.2 0.0 84 6.5
Germany 143 35 493 0.0 16.2 165
Estonia 55 59.7 6.4 0.1 02 28.0
Ireland 155 0.0 297 55 445 47
Greece 394 0.8 6.8 0.0 71 459
Spain 187 0.0 456 0.2 239 116
France 50.0 65 271 0.0 123 41
Croatia 445 38 376 0.1 34 107
Italy 124 40 65.0 0.0 8.0 95
Cyprus 144 0.0 0.0 0.0 8.6 77.0
Latvia 126 445 9.9 0.4 37 29.0
Lithuania 97 518 135 26 42 182
Luxembourg 40 0.0 56.3 0.0 306 92
Hungary 395 16.1 384 0.0 14 45
Malta 787 0.0 0.0 0.0 0.0 213
Netherlands 40 54 89.2 0.0 0.0 14
Austria 285 1.7 176 0.1 103 38
Poland 57 371 294 179 12 88
Portugal 54 0.0 332 0.0 422 19.2
Romania 20 0.0 545 07 5.9 368
Slovenia 295 75 125 0.0 9.1 415
Slovakia 208 255 479 25 10 24
Finland 25.0 55.0 06 0.1 6.5 128
Sweden 328 547 06 0.0 32 86
United Kingdom 6.4 0.0 844 03 71 18
Norway 96.3 37 0.0 0.0 0.0 0.0
North Macedonia 998 0.0 0.0 0.0 0.0 02
Albania 517 0.0 00 0.0 17.3 310
Serbia 943 28 21 0.5 0.1 0.4
Bosnia and Herzegovina 89.7 0.0 43 0.0 0.0 6.0
Kosovo* 1000 0.0 0.0 0.0 0.0 0.0
Moldova 92 1.7 175 41 113 463
Ukraine 14.8 305 512 0.7 0.4 24

Figure A6. Share of fuels in final energy consumption in the residential sector for water heating,
2018 (%).
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Share of fuels in the final energy consumption in the residential sector for cooking, 2018
(%)

Electricity Derived Heat Gas Solid fuels Oil & petroleum Renewables and

products Wastes
EU-27 49.2 0.0 310 0.6 135 5.6
EU-28 49.0 0.0 325 06 126 5.3
Belgium 61.0 0.0 328 0.0 6.2 0.0
Bulgaria 742 0.0 22 08 109 19
Czechia 459 0.0 490 02 24 25
Denmark 96.9 0.0 31 0.0 0.0 0.0
Germany 9286 00 28 00 00 49
Estonia 418 0.0 167 0.0 138 278
Ireland 76.1 0.0 224 0.0 15 0.0
Greece 70.0 0.0 09 0.0 249 43
Spain 536 0.0 267 07 16.6 24
France 495 0.0 303 0.0 202 0.0
Croatia 364 0.0 248 0.0 252 135
Italy 152 0.0 703 0.0 100 45
Cyprus 347 00 00 00 653 00
Latvia 144 0.0 396 0.0 153 306
Lithuania 158 0.0 401 07 343 91
Luxembourg 447 0.0 536 0.0 17 0.0
Hungary 124 0.0 67.9 0.0 195 0.2
Maita 171 00 00 00 829 00
Netherlands 338 0.0 66.2 0.0 0.0 0.0
Austria 91.0 0.0 48 0.0 03 39
Poland 16.9 0.0 442 49 307 33
Portugal 444 00 92 00 156 308
Romania 01 00 620 04 33 6.3
Slovenia 499 0.0 159 0.0 29 12
Slovakia 244 0.0 696 32 05 23
Finland 918 0.0 08 0.0 74 0.0
Sweden 985 00 15 00 0.0 00
United Kingdom 462 0.0 538 0.0 0.0 0.0
Norway 100.0 0.0 0.0 0.0 0.0 0.0
North Macedonia 769 00 0.0 00 130 101
Albania 342 0.0 00 0.0 368 290
Serbia 60.5 0.0 25 15 40 314
Bosnia and Herzegovina 437 00 42 06 41 474
Kosovo* 100.0 0.0 0.0 00 0.0 00
Moldova 115 0.0 534 0.0 270 80
Ukraine 94 0.0 885 0.0 21 0.0

Figure A7. Share of fuels in final energy consumption in the residential sector for cooking, 2018 (%).
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