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Abstract

Individual behavior is a multifactorial system subjected to multiple influ-
ences. This study examines the effect of personal values and self-reported
efficacy of secondary school students on their energy-saving behavior. Pre-
dicting behavior is an important issue in sustainability issues, especially in
energy consumption, a field that has attracted increasing interest in recent
years. Data collection of 6.161 middle school students in the region of
Attica have been utilized in this quantitative analysis of this paper. Ordinal
regression models were applied in order to assess the ability to predict
students’ energy behavior based on their personal values and self-reported
efficacy. The results highlight the strong possibility students with altruistic
values to engage themselves in energy-sustainable behaviors. On the contrary,
those being more selfish are less likely to take actions such as turning off
the lights when leaving a room or adjusting the thermostat of the heating
system in order to reduce consumption. At the same time, the findings
show the positive effect of perceived self-efficacy on the implementation of
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sustainable behaviors. Thus, emphasis is placed on the key foundations of
energy behavior, specially of the future to be consumers having to decide
on energy issues, unaware of the possible effects of their decision. So, the
need to place more importance on the educational practices is hereby arisen
targeting to the strengthening of holistic energy behavior of the students.

Keywords: Personal social values, self-efficacy, students, regression.

1 Introduction

Climate change has been a topic of public debate in recent decades with
increasing frequency and intensity, intensifying concerns about preserving
the quality of the environment and the role of man in it [1]. The grow-
ing concern has led to skepticism about the development of environmental
awareness and responsible environmental behavior of young people from
a young age, as people’s behavior towards nature is considered the key to
sustainable development [2—4]. Energy is directly linked to sustainability,
especially renewable energy sources. Sustainable management of energy
resources is a necessary prerequisite for addressing climate change, energy
security, energy equality and autonomy, and ecological balance [5]. Today’s
students, as tomorrow’s consumers, should become energy literate so to be
able to make sustainable choices that support their well-being while preserv-
ing the environment for future generations [6]. It is therefore necessary to be
created an educational framework providing students with all the knowledge
about energy consumption. Thus, education can provide to the students the
intellectual means for decision making towards abundant and accessible to all
energy, fulfilling the seventh goal (SDG 7) as defined for 2030 by the United
Nations [7, 8]. The motivation for this study comes from the growing need for
energy education that will enhance the individual’s ability to shape energy-
sustainable behavior, which is a requirement of the educational systems of
most countries. Developments in technology and science are rapid, format-
ting to a complex energy market and emerging concepts such as “energy
freedom” that are gaining significant momentum, illuminating the path to
autonomy and sustainability [9, 10]. The mechanisms that mediate between
knowledge, attitudes and behaviors seem uncertain. Self-efficacy and self-
regulation seem to play an important role in activating the oriented action of
young people [11]. This study aims to investigate how Schwartz’s human val-
ues and self-efficacy beliefs predict students’ energy-saving behaviors. Thus,
the novelty of the study lies in the combination of the theoretical frameworks
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of social cognitive values and efficacy-based psychology to explain energy-
saving behavior among students, in contrast to pre-existing studies that are
limited to measuring knowledge and attitude. Thus, the empirical analysis
aims to answer the following research questions:

RQ1: How do students’ personal values affect their energy-saving
behaviors?

RQ2: How do students’ self-efficacy beliefs predict their energy-saving
actions?

Thus, the contribution of this study is twofold. First, it analyses the behavioral
underpinnings of students’ energy saving actions — as proposed by DeWaters
and Powers framework — by examining the joint influence of personal val-
ues — derived from Schwartz’s value theory — and energy-related self-efficacy
beliefs. This study adopts a holistic approach, tracing the influence of intrinsic
values and perceived self-efficacy on an individual’s environmental behav-
ior and orientation towards sustainable consumption. The modeling of the
relationship between an individual’s behavioral profile and sustainable atti-
tude and behavior is achieved through two ordinal logistic regressions. The
individual’s value framework, as defined by Schwartz, and his self-esteem
of efficacy, as outlined by Badura, are utilized in the regressions, leading
to conclusions that illuminate their influence on the actions an individual
take. These findings advocate the development of targeted energy education
programs and behavioral interventions focused on promoting sustainability.

2 Literature Review
2.1 About Energy Education

People begin to interact with the environment, both anthropogenic and natu-
ral, from the moment of their birth, thereby creating mental representations
and contexts. According to Otto et al., children under the age of seven
begin to be concerned about the natural environment, to exhibit environ-
mentally friendly attitudes and to try to adopt environmentally sustainable
behaviors [12]. However, there are studies that highlight a decreasing trend
in pro-environmental beliefs from elementary school to the first grades of
high school, with them reaching a lower level in the high school years
[2-4, 12]. The assessment of environmental beliefs and attitudes is quan-
titatively presented to have a curvilinear form in relation to age, as after
the minnimum recorded in secondary education it begins to increase as the
individual progresses towards adolescence [13]. Children’s environmental
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behavior presents a similar curvilinear form as it increases from elementary
school to high school and then decreases until the early stages of adulthood,
however, presenting fluctuations due to their experiences and external stimuli
[14-17]. It is obvious that energy education is important to start earlier than
high school. This helps children to internalize attitudes and behaviors that
will manifest them for the rest of their lives, as in their adult lives, change
in their daily practices is difficult to occur [18, 19]. According to Piaget’s
theory of cognitive development, elementary school covers the concrete
operational stage, where children can follow rules, acquire skills to regulate
their behavior, and undergo physical and psychosocial changes that lead
them to use logic and develop abstract thinking to delimit their place in the
natural world and explore their relationship with objects [20-23]. Middle
school coincides with the beginning of the formal operational stage, where
children develop abstract thinking, participate in discussions that require
inductive reasoning and concern the present and the future [22]. Grade 7 and
8 primary school students, and grade 9 and 10 of secondary students are the
appropriate target group to be educated about energy-related issues and to
transform knowledge into environmentally friendly attitudes and behaviors,
thus diversifying an energy-sustainable character that will accompany them in
their adult lives [24]. The level of cognitive development of students and the
abstract form of high school curriculum, allows the application of the Piage-
tian approach to education which entails the restructuring and continuous
adaptation of knowledge mainly through experimental procedures, experien-
tial approaches to topics and to hypothesis and inductive thinking [25]. The
deviations, in relation to the theory of cognitive development, observed in
students’ attitudes on energy issues are mainly due to the fact that it presents
ambiguities in its application as it has structural deficiencies as it overlooks
the influence of cultural and social factors on the individual [26, 27].

2.2 Students’ Attitudes and Perceptions on Energy Issues

Children often evaluate other people’s attitudes towards energy mainly based
on internal self-regulation factors. According to Pearce et al., children con-
sider energy waste as a bad act and show negative feelings towards people
who do not use energy rationally as they consider them as bad or people
with bad behavior [28]. They express their disappointment with adults who
do not try to save energy while they themselves are working towards it.
The children who participated in the research fear that the planet will lose
its energy reserves, resulting in new generations not having the amounts of
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energy required for their survival. As a consequence, they consider energy
waste as unethical behavior, while on the contrary, its sustainable use as
the appropriate and ethical attitude [28, 29]. Young people seem to have
become aware of the unstable balance that characterizes the environment as
they are exposed through education, the internet, and the media to negative
news about nature’s ability to restore the damage caused to it by human
activity, as well as the immediacy with which they should act towards the
sustainable exploitation of natural resources. This leads them to awareness
of environmental change and environmentally friendly attitudes and pushes
them to take collective action [30, 31] but they are often disappointed as
the results of their actions are not as expected, their actions have limited
diffusion, they have no imitators, resulting in frustration and possibly anger
[17, 32] and negatively affects their psychology by creating anxiety about
environmental sustainability [33, 34]. Environmental anxiety in young people
is defined by Clayton et al. as the constant fear of the consequences of an
ecological disaster. It causes both individually and collectively, psycholog-
ical pressure and negative emotions [35]. It is present in people’s everyday
lives and specially in young people’s life, resulting in increased sensitivity
to it [36-39]. Students’ attitudes towards energy use are influenced by a
series of factors such as social factors, e.g. family and school, skills they
possess, environmental awareness and external sources of influence such as
the internet, advertising, cinema, etc. [35, 40—42]. Research on the factors
that influence children’s attitudes towards climate change and environmental
disasters hasn’t produced a comprehensive predictive model yet [17]. The
negativity of young people towards energy waste and the consequences of
climate change is present in their social and moral construct but is mitigated
by a series of biases which, according to Shapiro, are: a) proximity bias,
according to which climate change is not occurring in the area where they
live, b) recency bias, according to which recent events have not occurred that
would lead to conclusions that climate change is responsible for them, and
¢) technology bias, according to which technology can reverse environmental
change [43].

2.3 The impact of personal values and self-efficacy beliefs on
students’ energy-sustainable behavior

The adoption of sustainable behaviors and the “translation” of knowledge and
attitudes into a change in an individual’s behavior is not a matter of possessing
sterile knowledge or personal will but rather a process of self-regulation
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[11, 44]. An important parameter in human behavior is the perceptions
individuals have of their own self-efficacy. Self-efficacy refers to one’s belief
in their ability to accomplish a task with their behavior, as well as the degree
of confidence they have in their control over their motivations, behavior and
social factors that influence their performance [45, 46]. Behavioral change is
closely linked to the change in the self-efficacy perceived by the individual.
People can abandon their efforts and not proceed with behavioral change if
they seriously doubt that they can do what is required or if, although they
are confident in their abilities, they believe that their efforts will have no
effect due to a lack of response or negative prejudice from their surroundings
[44, 47]. Many studies examine the relationship between human behavior
and human self-efficacy and the mechanism through which a person’s belief
in their abilities, via the psychological changes it causes — predicts changes
in their behavior in different domains of social behavior [40, 47-49].

A large number of studies have been conducted, especially in the last
two decades, when the term energy literacy has attracted the attention of
the academic community. Their results, in the emotional and behavioural
domain, do not show the high degree of agreement that they present in
the cognitive domain. DeWaters & Powers, note that despite the relatively
good scores that students scored in the cognitive subscale, their scores in the
emotional and behavioral subscales were low. Students promote the use of
renewable energy sources as part of their pro-environmental attitude, but this
tendency decreases when potential cost increases are mentioned. Students
are concerned about energy problems but do not have the knowledge and
skills to work on their solution and therefore there is a discrepancy between
their attitude and their actions [2, 3]. Children exhibit a positive attitude
towards energy saving, show willingness to proceed with practices in this
direction and believe that they can do it, but they report that they need
guidance, rules at home or school that follow and confirm them, as well
as repeated behavioural routines in order to form real, strong and solid
energy saving habits [28, 50-52]. This is also consistent with research on
secondary school students from Indonesia, where while they consider energy
conservation to be very important and score well on the emotional and
behavioural subscales, scores on the cognitive subscale are low and appear
to affect the behavioral part [53]. The DeWaters & Powers study showed a
differentiation in children’s attitudes and behaviors related to age. The self-
efficacy of middle school students proved to be slightly higher than that
of high school students. Normally, high school students score lower on the
behavioural subscale than those in middle school. According to DeWaters &
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Powers, as children grow older and approach adulthood, they are led towards
more energy-intensive tactics [2, 3]. That is, while high school students had
more positive attitudes and values than those in middle school, these were
not translated through the perception of their self-efficacy, into correspond-
ing behaviors, a finding consistent with Bandura’s views that individuals’
behavior is influenced by the confidence they have in themselves that they can
accomplish a task [54]. In the same research, gender differences were noted
only in the emotional subscale, as girls in middle school and high school
exhibited significantly more positive attitudes and values but also a stronger
sense of self-efficacy than boys. In the cognitive and behavioural components
of the research, no gender differences were found. Emotion and behavior
were more closely related than knowledge and behavior, indicating the clear
influence of emotion in determining sustainable energy behavior [2, 3]. Lee
et al. also found differentiation between schools in their research, according
to the results of which Vietnamese secondary public-school students are
more effective in saving energy than their peers in private schools. They
observed that students’ intention and behavior on energy saving issues were
relatively strong but these were influenced indirectly rather than directly by
knowledge. The researchers concluded that children’s values and attitudes
are correlated with the integration of knowledge into their behavior [55].
Research on primary and secondary school students shows changes towards
sustainable energy-related behaviors when children participate in educational
programs such as case studies, decision-making exercises, action strategies,
video games, experiments, etc. that focus on developing children’s values,
beliefs and attitudes [56—59]. Keller et al., reported that after the energy work-
shop they participated in, their energy literacy in the cognitive, emotional
and behavioural part increased [60]. Pradana et al. showed that structured
educational activities go beyond raising awareness by fostering more positive
attitudes towards energy and activating students’ energy economic liter-
acy [61]. Students believe that energy education is important for adopting
energy-sustainable attitudes and behaviors [62]. In contrast, research on
elementary and secondary school students has shown that media and peer
discussions have little impact on students’ attitudes and very limited influence
on energy-saving behaviors [56].

An individual’s pro-environmental attitudes and intentions and their eco-
logical orientation guide them to sustainable actions and behaviors [63, 64].
Pro-environmental behaviors influence many aspects of daily life, mainly
regarding saving and rational consumption practices and product choice.
Research has demonstrated the impact of ecological attitudes, intentions and
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concerns on a wide variety of issues such as e.g. policies for environmental
practices, agricultural work, the use of plastics, waste management, tourism,
the “green living” and sustainable consumption more broadly [65-74].
Energy is a concept that has been inextricably linked to issues such as
carbon emissions, global warming, pollution and other important environ-
mental issues that cause concern in modern societies [75-78]. This often
leads people to energy-sustainable behaviors and choices [79]. Consequently,
ecological attitudes and intentions influence energy-related behavior. Per-
sonal values influence an individual’s environmental behavior as they can
promote or hinder it, although there is considerable disagreement among
researchers about the impact they have on an individual’s behavior directly
or indirectly [80, 81]. Values can have predictive power for attitudes and
choices, which is consistent with value theory, while other studies agree that
values indirectly influence behaviors [66, 78]. According to Schwartz’s value
model, traditionalism and openness to change are conflicting and competing
values [82]. Environmental concern and the basis of environmental behavior
are associated with egoistic (self-enhancement), altruistic, and biospheric
values (self-transcendence) as well as with the impacts of environmental
change [83]. Biospheric values are the importance that individuals attach to
the well-being of the natural environment and ecosystems. Altruistic values
and biospheric values are positively associated to sustainable behaviours
in contrast to egoistic and hedonism [81, 83—-85]. People whose values are
self-transcendence oriented recognize their position in nature and feel the
responsibility to undertake eco-friendly actions alone or in groups. On the
contrary, people with egoistic tendencies, are more interested in their self-
improvement. They can ignore the common good and environmental balance
in order to serve their personal pursuits. They will probably exhibit behaviors,
such as energy conservation, only when their personal interests e.g. economic
benefit, are served or when they perceive environmental risks [86, 87].
However, it is not clear whether biospheric values are related to altruistic
values or whether biospheric, altruistic and egoistic values create a coherent
single framework that is able to explain environmental beliefs, intentions
and behaviors [84, 88]. De Groot & Steg report that research participants
who had an egoistic orientation had low self-determination regarding their
ecological behavior [88]. Their ecological intentions are explained mostly
by less self-determined motives such as lack of motivation and external
regulating factors. Participants who self-identified as individuals with pro-
environmental intentions and actions had both an altruistic orientation and
biospheric values. Simultaneously, they noted that tradition and openness to
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change seem to have little or no effect on the individual’s behavior. Karp
considers environmental protection as a social dilemma between exploitation
and protection. He believes that personal values have a greater effect on pro-
environmental behavior than coercive measures such as monetary fines [89].
The results of his survey showed that the values self-transcendent/openness
to change and universalism/biospheric had a positive effect on environmental
behavior. On the contrary, self-enhancement/conservation have a strong nega-
tive effect on pro-environmental behaviour. The researcher does not consider
the results to be absolute. In Asian countries such as Japan, the environment
is a significant part of their tradition, so traditionalism has a positive effect
on the environmental behaviour while in Western societies it has a nega-
tive effect. Schultz & Zelezny argue that regarding eco-centric behaviours,
tradition and power have a negative correlation while universalism presents
a strong positive correlation [90]. In a different approach, Tolppanen &
Kang consider that a value alone does not have a significant impact on
the environmental behaviour of the individual. However, a combination of
values can lead to this objective [91]. They showed that altruistic values
must be combined with biospheric values to lead to an eco-friendly lifestyle.
They emphasize that hedonism does not necessarily imply anthropocentric
behaviour, as if combined with biospheric values, it becomes of secondary
importance and the individual may exhibit eco-centrism. People who are
distinguished by extroversion and whose personality has a high identification
with values such as openness to change, are willing to use “green” products,
adopt energy-saving practices and overcome the limitations that they consider
that sustainable behaviors cause in well-being [86, 92, 93]. Personal values
are not the only predictive factor of energy-sustainable behaviours. The
individual’s experiences, education, social norms and external influences play
active roles and structure a multifactorial system in which personal occupy a
significant position.

3 Methodology
3.1 Data and Sampling

The data collection was carried out in Greece and specifically in the Attica
region. This is the region with the largest secondary education student pop-
ulation in the country. The Attica region is divided into seven education
directorates. Four of them concern the metropolitan area and the surrounding
municipalities, one directorate concerns the city of Piraeus and the islands
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Table 1 Sampling
Number Acceptance Rate
Distributed Questionnaires 9,950 61.92%
Questionnaires Answered 6,161

Table 2 Students’ characteristics (n = 6,161)
Variable  Categories % Min Max Mean Std. Dev.

Gender Male 50.92 0 1 0.50917  0.499965
Female 49.08

Grade 7th 34.12 1 3 1.98036  0.8139035
8th 33.73
9th 32.15

of the Argosaronic Gulf and two concern areas of extension of Athens with
an urban and semi-rural character. The sampling was carried out in 50 main-
stream junior high schools of all seven education directorates, proportional
to the number of students. The sampling procedure took place into the
classroom in person, by the researcher, in the presence of the class’s science
teacher, during a class time designated by the school principal. Questionnaire
sampling is presented in Table 1.

The research questionnaire consists of four parts concerning: (a) demo-
graphics, (b) energy saving behaviours and (c) self-efficacy as proposed by
DeWaters and Powers framework [2, 94] and personal values as derived from
Schwartz’s value theory [82, 95]. The questionnaire was pilot tested on one
hundred students from all three grades in order to record observations on
any ambiguities and difficult-to-understand points. The basic characteristics
of the student sample are presented in Table 2, whereas Table 3 presents the
descriptive statistics of the variables used in the statistical and econometric
analysis.

3.2 Modeling Regression Analysis

To answer the research questions of our study, econometric analysis is
employed. In particular, ordered regression logistic models are estimated
to predict the level of students’ agreement on each of the eight sustainable
energy related behaviors (as described in Table 3) on relation to their per-
sonal values Equation (1) and self-efficacy beliefs Equation (2). The general
specification of the proposed ordinal regression model regarding the RQI is
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Table 3 Descriptive statistics of variables used in statistical and econometric analysis
(n=6,161)

Variable Mean Std. Dev.  Min Max Description

lightsoff 4.186983  1.051792 1 5 When I leave a room, I turn off the
lights.

compoff 3.845967  1.223341 1 5 I turn off the computer when it is not
being used.

thinkenrg  2.915111  1.0604 1 5 Many of my everyday decisions are
affected by my thoughts on energy
use.

lowtemp 4.131472  1.065509 1 5 My family turns the heat down at

night or the air condition temperature
up when we are not home to save
energy.

encoufam  3.772115  1.193057 1 5 I am willing to encourage my family
to turn the heat down at night or the
air conditioner temperature up when
we’re not home to save energy.

efflamp 2.8062 1.239803 1 5 My family buys energy efficient
compact fluorescent light bulbs.

enceff 3.239085  1.252324 1 5 I am willing to encourage my family
to buy energy efficient compact
fluorescent light bulbs.

buyless 3.185846  1.149125 1 5 I am willing to buy fewer things in

order to save energy.

persusen 2.823081  1.020978 1 5 The way I personally use energy does
not really make a difference to the
energy problems that face our nation.

schpay 2.017367 1.211896 1 5 I don’t need to worry about turning
the lights or computers off in the
classroom, because the school pays
for the electricity.

probsolv 3.733485  0.8890004 1 5 I believe that I can contribute to
solving the energy problems by
making appropriate energy related
choices and actions.

solvecoo 3.794676  0.9195977 1 5 I believe that I can contribute to
solving energy problems by working
with others.

opennes 3.191636  0.4843893

selfenh 2484175  0.582548

conserv 3.510685 0.583927

selftran 4.185955  0.6370094

Openness to Change
Self-Enhancement
Conservation

— e e
K L e

Self-Transcendence
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the following:
y; = bo + biopennes; + boselfenh; + bsconserv; + byselftran; +¢&; (1)

where yi* is the latent variable measuring the level of students’ adoption of
eight energy related behaviors; openness; selfenh; conserve; and selftran are
the independent variables expressing students’ scores towards personal values
(as described in Table 3) and proposed by Schwartz and Davidov; and e is an
error term [95, 96].

Next, in order to provide evidence regarding RQ2 of our study, the
following specification of the ordinal regression model is proposed:

y; = bo + bipersusen; + beschpay; + bsprobsolv; + bysolvecoo; + &; (2)

where yi* is the latent variable measuring the level of students’ adoption
of eight energy related behaviors; persusen; schpay; probsolv and solvecoo
are the independent variables expressing students’ self-efficacy beliefs (as
described in Table 3) and proposed by DeWaters & Powers; and e is an error
term [94].

The empirical results from the estimation of Equations (1) and (2) are
presented in the next section of this study.

4 Results

This section presents the statistical and econometric results to answer the
research questions of the study regarding the impact of personal values and
efficacy beliefs on students’ energy related behaviors.

4.1 Descriptive Statistics

Figure 1 presents students’ responses to self-efficacy items. Analysis revealed
a moderate belief in their personal and collective ability to contribute to solv-
ing energy problems. A majority (66%) agreed that their choices and actions
can help address energy issues (probsolv), and 69% believed in collaborative
efforts (solvecoo). However, self-efficacy was not uniformly high. Students
23% believe that the way they use energy is irrelevant to the energy problem
faced by the nation (persusen). Only 14% of the students agreed that since the
government pays school’s energy bill is unnecessary to switch off the lights
(schpay). It is evident that there is a differentiation in the responses regarding
the individual behavior of students in relation to the positive environmental
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Figure 1 Students’ responses to self-efficacy items.

attitudes they present. This indicates that necessary educational approaches
are required in order to the responses of the two categories be aligned.

The students’ answers to the questions examining their personal values
show high levels of creative thinking and independence in their actions (self-
direction). They score high in understanding and tolerance but mainly in
sustainability and environmental protection (universalism). At the same time,
they are distinguished by the tendency to focus on the well-being of others,
to offer their help and to remain loyal to their friends (benevolence).

In these three values, the average score of the students exceeds 80% of
the maximum score they could obtain. This is followed by values such as
security, i.e. individual security and social stability with an average score of
approximately 77% of the maximum value, excitement, i.e. excitement and
the search for adventure with the same percentage and tradition, i.e. respect
for customs and traditions as well as cultural heritage, with a corresponding
percentage of 71%. Smaller percentages note values such as hedonism, i.e.
pleasure and satisfaction of the senses (68%), achievement, i.e. the need
for personal success and achieving goals (63%), compliance, i.e. obedience
to laws and self-restraint (62%), while the smallest percentage, 52%, is
concentrated on the value of power, i.e. the possession of social status and
the acquisition of material goods.

The social focus of the respondents is clear, as the higher order value of
self-transcendence (selftran) is marked by scores approaching 83.7% of the
maximum score, while the value of conservation (conserv) collects 70.2% of
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the maximum score. On the contrary, the personal focus presents moderate
levels. Scores approaching 63.8% of the maximum value are noted for the
higher order value of oppeness to change (opennes) and only 49.7% for self-
enhancement (selfenh).

When it comes to self-reported sustainable energy behavior items showed
strong and consistent patterns of environmentally responsible actions. As
shown in Figure 2, the most common behavior was turning off lights when
leaving a room, reported by 77% (lightsoff). Similarly, 65% turn off their
computer rather than leaving it on standby (compoff), and 76% reduce
heating or AC use at night (lowtemp). These are practical, everyday actions,
indicating that students are incorporating energy-saving habits into their
routines.

Moderate levels of engagement were found in influencing others. More
precisely, 45% of students encouraged their family to use energy-saving bulbs
(enceff), and 38% reported that their family had already purchased such bulbs
(efflamp). About one third of the students declares that is thinking about
energy in their daily decisions (thinkenrg), suggesting a growing internaliza-
tion of energy awareness. However, more demanding or abstract behaviors,
such as buying fewer products to save energy, received lower endorsement,
with only 41% agreeing (buyless). These findings suggest that while conve-
nient, habitual actions are widespread, more transformative behaviors — those
involving consumption reduction or lifestyle change — remain less common.

4.2 Ordinal Logistic Regression Analysis

In this section, the empirical results of the Equations (1) and (2) are presented.
Tables 4 and 5 summarize the results of the ordinal logistic regression model
regarding the effects of personal values and self-efficacy beliefs on students’
energy related behaviors, respectively.

Empirical results presented in Table 4 imply that students’ value orienta-
tions were found to significantly predict their engagement in a range of pro-
environmental behaviors. Among the four Schwartz value dimensions, self-
transcendence emerged as a strong and consistent positive predictor across
nearly all behavioral outcomes. Students who endorse self-transcendence
values — such as caring for others, the environment, and promoting the welfare
of all — were consistently and strongly more likely to engage in energy-
saving behaviors across all models. These students were significantly more
likely to turn off lights when leaving a room (5 = 0.52, p < 0.01) and
to switch off unused computers (6 = 0.39, p < 0.01). Their values also
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Figure 2 Students’ sustainable energy behaviors.

predicted strong internal engagement, such as thinking about energy use in
daily decision-making (8 = 0.13, p < 0.01). In the household domain,
they were more likely to report that their families lower the temperature
when not at home (5 = 0.53, p < 0.01) and that they personally encourage
such behavior (5 = 0.59, p < 0.01). Self-Transcendence also significantly
predicted encouraging others to adopt energy-efficient technologies such as
energy-efficient light bulbs (8 = 0.44, p < 0.01) and reducing consumption
by purchasing fewer products (8 = 0.30, p < 0.001).

Conservation also emerged as a strong and consistent positive predictor
across all behavioral outcomes. Students who endorse conservation values,
such as security, conformity and tradition, were significantly more likely
to turn off lights when leaving a room (6 = 0.31, p < 0.01), to switch
off unused computers (8 = 0.35, p < 0.01), to think about energy use in
daily actions (8 = 0.40, p < 0.01). In the household domain, they were
more likely to state that their families lower the temperature when not at
home (6 = 0.32, p < 0.01) and that they personally encourage such behavior
(B = 0.32, p < 0.01). Conservation significantly predicted the buying
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Table4 Estimated ordinal regression results predicting the role of personal values on energy-
related behaviors (n = 6,161)

Dependent Independent Variables

Variables opennes selfenh conserv selftran McFadden R?

lightsoff 0.2287***  —0.4159%**  (0.3131%** 0.5245%** 0.2328
(0.000) (0.000) (0.000) (0.000)

compoff 0.0381 —0.2547%*%  0.3507*** 0.3898#*7* 0.2185
(0.511) (0.000) (0.000) (0.000)

thinkenrg 0.0517 —0.1025%**  0.3985%** 0.1337%%* 0.2008
(0.374) (0.020) (0.000) (0.004)

lowtemp 0.3803*#* —0.2053%*%  (0.3192%** 0.5349%** 0.2342
(0.000) (0.000) (0.000) (0.000)

encoufam 0.2443 %% —0.3127*%*  (.3223%%%* 0.5881#** 0.2032
(0.000) (0.000) (0.000) (0.000)

efflamp 0.0430 —0.1673***  0.1699%** 0.0567 0.2021
(0.959) (0.000) (0.003) (0.206)

enceff 0.0019 —0.1094*%* 0.1357%** 0.4433%** 0.2112
(0.448) (0.012) (0.002) (0.000)

buyless —0.2094***  —0.5177*%*%  (0.4585%%* 0.2972%** 0.2248
(0.000) (0.000) (0.000) (0.000)

p-values are presented in the parentheses; ***,** denotes statistical significance at 1% and
5% level, respectively.

of energy-efficient lamps (8 = 0.17, p < 0.01), others encouragement to
adopt such energy-efficient practices (8 = 0.14, p < 0.01) and reducing
consumption by purchasing fewer products (8 = 0.46, p < 0.01).

In contrast, students who endorse self-enhancement values like power,
success, and status, were significantly less likely to present pro-environmental
attitudes and behaviors. This negative relationship appeared across most
behaviors: students with these values were less likely to turn off lights
(B = —042, p < 0.01) and computers (5 = —0.25, p < 0.01), and they
were less likely to think about energy use in their daily actions (6 = —0.10,
p < 0.01). In the household sector, the respondents were less likely to lower
the temperature when are not at home (8 = —0.30, p < 0.01), to encourage
their families to such actions (8 = —0.31, p < 0.01), and presented low
engagement in behaviors such as purchasing efficient bulbs (5 = —0.17,
p < 0.01) and recommending this to others (8 = —0.11, p < 0.05). Addition-
ally, these students were significantly less willing to reduce their consumption
by buying fewer items (5 = —0.52, p < 0.01).

Students who endorse openness to change values showed selective
but positive associations with sustainable behavior. These students were
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Table 5 Estimated ordinal regression results predicting the role of self-efficacy on energy-
related behaviors (n = 6,161)

Dependent Independent Variables

Variables opennes selfenh conserv selftran McFadden R?

lightsoff 0.0244 —0.2002%**  (0.2119%** 0.1184%* 0.2182
(0.318) (0.000) (0.000) (0.000)

compoff 0.0559 —0.1549%**  0.1441%** 0.1523%#%* 0.2112
(0.016) (0.000) (0.000) (0.000)

thinkenrg 0.0484 —0.0630%**  (.1358*** 0.2453*%** 0.2103
(0.037) (0.002) (0.000) (0.000)

lowtemp 0.0091 —0.1862***  (0.2197*** 0.1739%** 0.2198
(0.705) (0.000) (0.000) (0.000)

encoufam 0.0177 —0.2291***  (0.2613*** 0.2935%** 0.2316
(0.449) (0.000) (0.000) (0.000)

efflamp 0.0196 —0.0249%**  0.0870%** 0.1092%** 0.2027
(0.392) (0.213) (0.003) (0.000)

enceff 0.0019 —0.1324%**  (.2239%** 0.2917%** 0.2203
(0.082) (0.000) (0.000) (0.000)

buyless 0.0141 —0.1555%**  (0.22]15%** 0.208 1 0.2167
(0.545) (0.000) (0.000) (0.000)

p-values are presented in the parentheses; *** denotes statistical significance at 1% level.

consistently and strongly more likely to turn off lights when leaving a room
(8 =0.23, p < 0.01), to lower the temperature when not at home (8 = 0.38,
p < 0.01) and personally encourage such behavior (5 = 0.24, p < 0.01). On
the contrary, the respontents were significantly less willing to reduce their
consumption by buying fewer items (6 = —0.21, p < 0.01). These results
highlight that personal oriented and egoistic values are mostly predicting
negative energy-sustainable behaviors and environmentally responsible atti-
tudes. Openness to change is the value that also has positive associations
with patterns of sustainable energy behavior. However, we can estimate from
the results that individuals who possess egoistic values are not receptive to
adopting behaviors that promote energy saving, especially if these behaviors
could change their lifestyle.

Students’ beliefs in their personal ability to contribute to solving energy
problems (probsolv) emerged as the strongest and most consistent predictor
of energy-related behaviors (Table 5). Those who endorsed this self-efficacy
belief were significantly more likely to report turning off lights when not
needed (8 = 0.21, p < 0.01) and switching off unused computers (5 = 0.14,
p < 0.01). They also demonstrated a greater tendency to engage in energy-
conscious thinking (5 = 0.14, p < 0.01), to report that their families adjusted
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room temperatures to save energy (8 = 0.22, p < 0.01), and to encourage
their families to do so (8 = 0.26, p < 0.01). Furthermore, this belief
positively predicted behaviors such as buying energy-efficient light bulbs
(8 =0.09, p < 0.01), encouraging others to make such purchases (6 = 0.22,
p < 0.01), and reducing consumption by buying fewer things to conserve
energy (3 = 0.22, p < 0.01). These findings suggest that students who feel
individually empowered are significantly more engaged in a wide range of
both personal and family-level energy-saving actions.

Belief in collective efficacy, or the idea that one can help solve energy
issues by working with others (solvecoo), was also a strong and consistent
positive predictor across all examined behaviors. Students who shared this
belief were more likely to turn off lights (5 = 0.12, p < 0.01) and computers
(8 = 0.15, p < 0.01) when not in use. They also exhibited more frequent
energy-conscious thinking (5 = 0.25, p < 0.01), were more likely to have
families that adjusted their home temperature settings (8 = 0.17, p < 0.01),
and were more inclined to encourage their families to adopt such practices
(B = 0.29, p < 0.01). Moreover, students who believed in the power of
collaboration were more likely to buy energy-efficient bulbs (3 = 0.11,
p < 0.01), encourage others to do the same (8 = 0.29, p < 0.01), and
purchase fewer things as a means of saving energy (8 = 0.20, p < 0.01).
The results present that both individual and collective action are positively
associated with the adoption of energy-sustainable behaviors. This reinforce
the common belief that pro-environmental behaviors involve action. In con-
trast, respondents who support the idea that saving energy at school or in
environments where the cost of energy consumption is the responsibility of
others (schpay) were consistently and significantly associated with a lower
likelihood of engaging in energy-related behaviors. Students who held this
belief were less likely to turn off lights (8 = —0.21, p < 0.001) or computers
(8 =—0.15, p < 0.01), and they demonstrated less frequent energy-conscious
thinking (8 = —0.06, p < 0.01). Although this statement directly references
the school context, it also negatively predicted behaviors beyond the school
environment, including family-related actions such as lowering home temper-
ature (8 = —0.18, p < 0.01) and encouraging families to reduce energy use
(8 = —0.23, p < 0.01). Moreover, students with this belief were less likely
to report buying efficient light bulbs (8 = —0.03, p < 0.01), less likely to
encourage others to buy such lamps (6 = —0.13, p < 0.01), and less likely to
reduce personal consumption (3 = —0.16, p < 0.01). This suggests a broader
sense of disengagement and externalization of responsibility that undermines
both school- and home-based energy-saving behaviors.



Students’ Energy Sustainability Behaviors 4477

Finally, the belief that individual energy use does not make a meaning-
ful difference to national energy problems (persusen) was not significantly
related to any of the observed behaviors. Across all eight dependent vari-
ables — turning off lights, turning off computers, energy-conscious thinking,
lowering home temperature, encouraging family, buying efficient bulbs,
encouraging others, and buying fewer items were non-significant. This sug-
gests that although some students may intellectually distance themselves
from the broader energy problem, this belief alone does not reliably predict
whether they will or will not engage in energy-saving behavior. It may reflect
a passive stance that does not translate into clear behavioral patterns, in
contrast to the more active dimensions captured by personal and collective
efficacy.

5 Discussion

The results support the significance of self-efficacy in developing energy
saving behavior (RQ1). In most models such as those which involve taking
personal responsibility and initiative, the greater the beliefs in personal and
collective efficacy, the more likely respondents were to perform the behav-
iors. Specifically, those who perceived that their personal actions contribute
to positive environmental change and that they can solve energy problems by
cooperating with others showed higher intention of adopting environmentally
friendly behaviors in agreement with Bandura’s theory (Bandura et al., 1980).
In contrast, agreement with more passive or detached belief were negatively
associated with energy saving action, providing evidence that when responsi-
bility is shifted outside it reduces sustainable engagement. These results are
consistent with social cognitive theory, emphasizing students’ sense of being
effective agents in their own lives.

As regards Schwartz’s value orientations (RQ?2), self-transcendence was
most strongly and consistently related to energy-saving behavior. Partici-
pants who identified themselves as valuing universalism, benevolence, and
environmental concern, reported more frequent sustainable behaviors — from
shutting off lights and devices to minimizing consumption activities. This
indicates that altruistic and biospheric concerns strongly influence sustainable
orientations, also among the young which is in line with previous studies [91].

At the other end, self-enhancement factors were negatively related to
several behaviors, in particular, those requiring sacrifice or deferred rewards.
This suggests that egoistic orientations can be a hindrance to sustainability,
as long as it is not compatible with status-driven needs and desires.
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It is worth noting that openness to experience played a less important but
still positive role, particularly in behaviors that require personal pondering
and taking the initiative. This conclusion agrees with previous studies that
argue that the individuals who are distinguished by openness will probably
act pro-environmentally, trying even to overcome the difficulties that this
behavior will bring in terms of their well-being [86, 92, 93]. This implies
that autonomy and creativity could help to facilitate engagement in light of
energy behaviors being represented as self-expression and decision-making.

Conservative did not itself significantly predict energy behaviors. This
could be indicative of a discrepancy between conservative values and the
presentation of sustainability in the context of a contemporary, activist-
oriented or especially youthful initiative. That or students don’t see acts of
energy conservation to be as normative and mandatory that they should be
solidified by habit or custom.

6 Conclusions and Policy Implications

This research investigated how students’ personal values and self-efficacy
beliefs are related to their engagement in saving energy. Results from ordi-
nal logistic regression analyses indicated that the values related to security
and self-transcendence were strong positive predictors of environmentally
responsible behavior. On the other hand, self-enhancement values related
negatively to sustainability-related behavior. Students who had higher confi-
dence in their own personal and collective efficacy were more likely to engage
behaviors of turning off equipment that remains unused, reminding family
members to save energy, and making intentional energy-smart choices.

These results add to the expanding literature on the social underpinnings
of sustainable behavior and emphasize the significance of value-based and
efficacy-enhancing educational interventions. Energy-use interventions that
are rich in empathy, responsibility and have clear implications for the indi-
vidual’s own action may be more successful in encouraging youth to adopt
energy-conscious behaviors.

The results of the study have implications for environmental educators as
well as for policy-makers: Sustainability education should not only empha-
size knowledge, but also empower beliefs — making it possible for students
to regard their actions as relevant and to feel that they can have an impact.
Curricula should cultivate the value of empathy. It should promote care
and responsibility and positively strengthen self-transcendence and social
concern. Programs can work to reframe energy behaviors as not sacrifices,
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but instead as statements of personal creativity or autonomy in order to link
them with openness to change. Lastly, interventions targeting and re-framing
egoistic resistance (e.g., linking sustainability with leadership or forward
thinking) might also facilitate the engagement of high self-enhancement
students.

However, there are some limitations to this study. The data are cross-
sectional and based on self-report so responses may be influenced by social
desirability bias. In addition, the sample is limited to students, so results
cannot be generalized to wider populations with different sociodemographic
characteristics.

These developments can be reasonably assumed to be observed by
analysts with longer durations of the intervention in order to measure lon-
gitudinal effects of value development and efficacy enhancement on behavior
change. In addition, causal efficacy of integrated value- and efficacy-based
programs could be tested in controlled experimental “real-life” educational
studies and interventions. Moreover, broadening the sample to different age
groups and cultural settings would improve the external validity of the results.
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