
International Journal of Sustainable Energy Planning and Management Vol. 31 2021	 175

*Corresponding author - e-mail: obishoge@yahoo.co.uk

International Journal of Sustainable Energy Planning and Management Vol. 31 2021 175–188

ABSTRACT 

The rapid increase of energy consumption for socioeconomic activities has been the main source 
of the constant rise of greenhouse gases emission, which causes global warming and climate 
change effects. Several factors including knowledge, attitudes, and behaviour have been reported 
elsewhere to influence the energy consumption rate globally. To assess the influence of these 
factors, some theories, models, and approaches were reviewed to provide a theoretical and 
conceptual framework on the influence of human knowledge, attitudes and behaviours on energy 
use and saving. This study assessed some parameters including, awareness, motivation factors, 
moral and normative concerns, environmental norms, knowledge concerns, technology adoption 
concerns, and contextual factors and habits. This study conducted a comprehensive literature 
review followed by Seven-Step Model on studies related to this work. This review work found 
that behavioural change is significant to address the challenges facing humanity in utilizing 
natural resources including energy. Also, energy consumption efficiency needs multidisciplinary 
and sectoral approaches. In energy-saving, individuals need to be informed on the new 
technologies, energy sources, production and use. 
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1. Introduction 

The rapid increase of global carbon dioxide (CO2) emis-
sions from different sources including energy have 
increased alarming concerns [1]–[3]. Recent studies 
have reported an average emission of about 36 million 
tonnes of CO2 per annum globally, and the trend is on 
the increase [4]. While most of the emissions come from 
the most developed countries, the developing counties 
account for about 1% of the total global emissions. 
Despite low levels of emissions, these countries are 
more vulnerable to the impacts of climate change [4].

Despite high concerns about increased CO2 emis-
sions, energy demand and consumption has been increas-
ing rapidly because of industrial development and 
population growth [5], [6]. The recent industrial revolu-
tion that introduced robotics and artificial intelligence 
technology has necessitated the rapid increase of global 
energy consumption at the rate of 2.9% [7]. The rate of 
energy consumption differs from one country to another, 
whereas China which is the leading consumer accounts 
for 23.6%, United States (16.6%), and Africa accounts for 
only 3.3%, while and the rest of the world accounts for 
56.5% consumption [7], [8].
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The major energy-consuming sectors include residen-
tial, commercial, industrial and transportation (espe-
cially public transit systems) [8]–[10]. The energy in the 
residential sector is used for various applications includ-
ing house cooling and heating systems, lighting, refrig-
eration, televisions and cooking. To optimize residential 
energy consumption users’ skills, attitudes, and 
behaviours, management need to be considered. Energy 
consumption optimization is part of a solution to the 
increasing energy demand, global warming and climate 
change which will reduce costs and consumption, and 
improve energy efficiency and therefore minimize CO2 
emissions [12]–[14]. Today, energy use behaviour has 
attracted the attention of researchers as one of the 
approaches to address global warming concerns [11]. To 
address the question of energy use behaviour, studies 
have recommended that some emphasis should be 
invested on users to acquire adequate knowledge, atti-
tudes and behaviour change associated with energy 
demand and consumption [11], [12]. While residential 
energy consumption is affected by knowledge, attitude, 
and behaviour, energy users habits and practices such as 
water heating, lighting, cooking and freezing have not 
been adequately considered in current energy consump-
tion efficient analysis tools [11]. There is a need for 
energy practitioners, researchers, planners and analysts 
to incorporate individual knowledge, attitudes and 
behaviour in modelling, planning and calculating energy 
consumption efficiency [13]. The reduction of total 
energy consumption at an individual level could trans-
form current energy dynamics in the world [14].

Behavioural matters are required in all aspects of energy 
development, from the increase of awareness on the neces-
sities of energy efficiency and renewable energies, to 
ensure technologies are easy to apply and that financial 
decisions are done in a well-informed manner [15]. 
Behavioural change must include both short and long term 
strategic plan and implementation actions [16]. Human 
behaviour is a complex and dynamic ideal that changes 
according to time, place, generation and environment [17]. 

There are various theories and approaches which 
describe human behavioural changes [18], [19]. These 
are derived from disciplines such as psychology, econ-
omy, sociology, technology, political science, and com-
munication. The main focus may be at individual, 
interpersonal, community or environmental levels. In 
energy use, human behaviour is considered as the driv-
ing factor which can influence energy efficiency and 
costs [20]. The change of social norms can be done 

through holistic and multi-prolonged approaches. These 
approaches may involve education, modelling, incen-
tives, environmental restructuring, persuasion, and 
enabling [21]. Only a single approach is less likely to 
create successful changes.

While various theoretical perspectives have emerged 
in the literature, there is no single theory, approach, 
model, or conceptual framework that is universally 
accepted by scholars as providing an all-inclusive expla-
nation of energy consumption and conservation to pre-
dict individual differences in behaviours [22]. This is 
because there are diverse human contexts such as popu-
lations, economic and cultures that need a clear and 
open theory approach to deal with them [23]. The use of 
an open theory approach allows the assessment of a 
range of human issues [19].

Thus, this review intends to explore various previ-
ously and recent studies on the theories and practical 
issues related to the factors that influence personal 
knowledge, attitudes and behaviour toward energy con-
sumption efficiency.

2. Methodology

This paper explores the most common factors that influ-
ence personal knowledge, attitudes, and behaviour on 
energy consumption efficiency, that have been published 
in academic journals through systematic literature review 
(SLR). SLR refers to the strict approach used to pinpoint 
relevant studies that address the study topic with an 
established inclusion or exclusion criteria and a well-de-
fined methodological analysis and dissemination of the 
themes from the selected studies [24]. SLR has used 
précised and standardized methods to identify and criti-
cally appraise the previous relevant studies [25] relating 
to individual knowledge, attitudes and behaviour on 
energy consumption efficiency.

To date, few review papers have been published 
regarding factors influencing energy consumption effi-
ciency knowledge, attitudes, and behaviour among the 
community [11]. The authors recommend clear and 
more SLR papers to be carried out in this field to bridge 
the gap in the previous literature. Thus, this paper aims 
at presenting the SLR of some journal papers that exist 
in several academic databases regarding factors influ-
encing personal knowledge, attitudes and behaviour on 
energy consumption efficiency from 2010 to 2020. 
These dates were selected to ensure that findings are 
relevant and up-to-date.
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This review applied a Seven-Step Model (Figure 1) 
which is used to conduct a comprehensive literature 
review [26]. First, researchers initiated the identifica-
tion of the problem of the study whereby major themes 
such as ‘awareness’, ‘knowledge’, ‘attitudes’, ‘human 
behaviour’, ‘human behavioural change’, ‘energy con-
sumption’, ‘energy efficiency’, ‘energy use’, and 
‘energy savings’ were selected. Second, researchers 
prepared an initial list of relevant studies that were 
identified through different bibliographic sources such 
as Google Scholar, Web of Science, and Scopus, and 
government and non-government reports. Researchers 
combined the pairs of words from personal knowledge, 
attitudes and behaviour and energy consumption effi-
ciency. Each keyword search resulted in a large number 
of hits. Each of the hits were filtered down to relevant 
studies in the form of journal articles, working papers 
or book chapters, containing keywords regarding 
energy consumption efficiency and personal behaviour. 
All hits in each list were scrutinized and the resulting 
list was then explored for potential selection. In the 
second screening, the list was filtered down to 99 out 
of 136 studies. The selection process revealed the 
unsuitability of some studies mostly due to a lack of 
clear information about personal knowledge, attitudes 
and behaviour and energy consumption efficiency. 
Thus, out of 99 studies, 69 studies were finally 
selected, as shown in Table 1. Out of 69 studies, 61 
were research papers and the remaining (8) were 
review papers. 

Table 1: Potential studies relevant to this study.

No. Variable Number of 

relevant 

studies

Per 

cent

1 Awareness 6 8.7

2 Motivation factors 30 43.5

3 Moral and normative concerns 10 14.5

4
Environmental norms, concerns 
and knowledge

03 4.3

5
Technology adoption norms and 
concerns

06 8.7

6 Contextual factors 10 14.5

7 Habits 04 5.8

Total 69 100

The selection of relevant studies allowed the identifica-
tion of major themes that were in line with the study 
rationale. To ensure the reliability and validity of the data, 
comprehensive reading, analyzing and synthesizing were 
conducted to establish the relationship between the 
emerged themes from the relevant studies. Then, system-
atic writing and compiling of the summaries of the themes 
using descriptive means to avoid plagiarism were con-
ducted. Finally, results and findings were disseminated.

3. Results and Discussion

The study of energy users’ behaviours and energy effi-
ciency is complex and influenced by multifactorial rea-

Figure 1: The Seven-Step Model used in the study. 
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sons, both personal and situational [27]. The complexity 
is observed since the decision making of this study 
involves fragmented and different disciplines such as 
psychology, economics, environment, engineering, 
sociology, and technology [15]. These factors differ 
among individuals, households, organizations, genera-
tions, regions, and nations. This study revealed seven 
major factors that influence personal knowledge, atti-
tudes and behaviour towards energy consumption effi-
ciency, as indicated in Table 2.

3.1. Awareness
In energy-saving, awareness is considered among the 
determinants of human behaviour towards energy use 
[28], [29]. If the country wants to save energy, the citi-
zens must become aware of the energy that they are 
responsible for and have the power to control. The 
increased awareness of society may increase simple 
changes in people’s behaviour that can quickly lead to 
significant energy savings [30]. Individuals need to 
acquire energy awareness on - (i) how much energy 
they use directly or indirectly, (ii) what energy is used 
for, (iii) where the energy used comes from, (iv) the 
negative impacts of the energy use (for example, deple-
tion of energy resources, environmental changes, and 
pollution) [32], and (v) what can they do to minimize 
the energy consumption and its related negatives 
impacts.

Different energy technologies aimed at saving energy 
consumption [31]. Society should be aware of these 
technologies which include smart metering, solar 
photovoltaic or solar panels, LED lighting, reflective 

roofing, solar batteries, home automation, more effi-
cient clothes dryers and smart glasses [74]. Energy 
users should have awareness which may help them to 
change their behaviours on reporting leaks and equip-
ment failures on the energy transmission systems, 
changes in equipment use at both home and working 
places, and choosing various modes of transport that 
can save energy.

3.2. Motivation factors
Motivation is an urge to behave or act in a way that will 
satisfy certain conditions, such as wishes, desires, or 
goals. It is simply defined as an enthusiasm for doing 
something [75]. It is the driving force behind a person’s 
actions. There are two types of personal motivation. 
First, personal’s extrinsic motivation occurs when a 
person is motivated to perform a behaviour or engage in 
an activity to earn a reward or avoid punishment [76]. In 
this case, the person engages in behaviour not because 
he/she enjoys it or because he/she finds it satisfying, but 
to get something in return or avoid something unpleas-
ant. Secondly, personal’s intrinsic motivation exists 
when a person involves in behaviour because it is per-
sonally rewarding; basically, performing an activity for 
his/her own sake rather than the desire for some external 
reward [77]. Here, the behaviour itself is a reward. The 
Cognitive Evaluation Theory explains that a person’s 
intrinsic motivation can be influenced by both internal 
and external events [37].

Various scholars have explained motivation through 
different theories. For instance Abraham Maslow’s 
theory of the hierarchy of needs anybody [78] by which 

Table 2: Main themes identified after a CRL.

No. Factor References Countries

1 Awareness [28]–[32] Tanzania, Greece, Portugal, Bangladesh and Macau, China

2 Motivation factors [33], [34], 
[43]–[47], 
[35]–[42]

China, Qatar, Italy, The Netherlands, Australia and Spain

3 Moral and normative concerns [5], [32], 
[48]–
[54]

The United States of America, Denmark, Germany, The  
Netherlands, Ghana, Kenya, South Africa, Turkey and Tanzania

4 Environmental norms, concerns and knowledge [55], [56] China and Portugal

5 Technology adoption norms and concerns [57]–[61] Malaysia, The United States of America, Nigeria and China

6 Contextual factors [32], [47], 
[62]–[69]

The United States of America, Burundi, The United Kingdom, 
Tanzania, China, Australia,

7 Habits [70]–[73] The United States of America, The United Kingdom, The 
Netherlands and Spain
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a person is motivated to fulfil the satisfaction. According 
to Maslow’s theory, human need is developed on five 
different levels in a hierarchical order that are physio-
logical, safety, emotional, esteem needs and self-actual-
ization [79]. The study conducted by Cheung et al [80] 
in Southern China on “the effect of self-determined 
motivation on household energy consumption behaviour 
in a metropolitan area” revealed that intrinsic and 
extrinsic motivations of an individual are vital predictors 
of pro-environmental energy consumption behaviour.

Moreover, Maslow’s theory of the hierarchy of 
needs is extended by Alderfer’s existence, relatedness, 

and growth theory which takes the need premise of 
need categories a bit further [81]. In this theory, it is 
assumed that when lower needs are satisfied, they 
occupy less of the human attention, but when higher 
needs tend to become more important, the more 
humans pursue them [82]. This theory is applicable 
when energy demand is low, human intention becomes 
low too, but when the energy demand becomes high, 
more people tend to pursue the demand. Motivating 
factors include achievement, advancement, autonomy, 
personal growth, recognition, and responsibility, as 
presented in Table 3.

Table 3: The influence of motivating factors in energy-saving behaviours.

No. Motivating factor Implications for energy saving References

1. Achievement According to the Achievement Motivation Theory, the achievement of the people can change 
their behaviours on doing things including energy use.
The theory explains that the needs of the individual alter over a while with changes in his/
her behaviour. 
It further explains that every individual’s motivation is driven by achievement, power, and 
affiliation regardless of sociocultural beliefs, age or gender.

[83]
[84]

Achievement motivation can be considered as behaviours toward dedication and 
demonstration of higher abilities.

The higher the abilities of the person, the more the influence on the energy use behaviour 
change. 
Socioeconomic achievement among society usually increases energy demand. 
The increased demand leads to an increase in energy consumption.

2. Advancement Advancement is more associated with the social-cultural and economic progress of an 
individual, group of people, organization or nations. 
Human advancement usually influences behaviour toward doing something. 
Humans have been developing through advancements in technologies since the birth of the 
human species to improve humans’ lives.
These technologies have been changing over time with an influence on energy consumption.

[35]

The most advanced individual, society or nation tends to demand more energy for use. For 
instance, the study conducted by Jin et al. [34], revealed that technological advancement and 
innovation lead to the increase of energy use in China but at the same time they can be used 
to achieve sustainability via improvement of energy efficiency and development of energy 
structure for developing countries.

[34]

3. Autonomy In developmental psychology and moral, political, and bioethical philosophy, autonomy is 
the capacity to make an informed, and uncoerced decision. 
The concept of autonomy is explained in the Self-determination Theory which argues that a 
person has basic psychological needs to experience autonomy, competence, or relatedness to 
other people, depending on the social environment

[36], [37]

Self-determined motivations are necessary predictors of pro-environmental intentions and 
behaviours. 
Thus, self-determined motivation on pro-environmental behaviours has a strong relationship 
with household energy consumption.

[33]

However, it is believed that personal intrinsic motivation is the most effective and long-
lasting way to enhance personal intention to adopt energy-saving behaviour and thus reduce 
greenhouse gas emissions.

[38]

In general, individuals are either extrinsically or intrinsically motivated to behave in specific 
ways that may encourage energy-saving and conservation through sustainable consumption.

[39]
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4. Personal growth The idea of personal growth is explained in the optimistic theories developed by Carl Rogers 
and Abraham Maslow.
Both theories emphasize the opportunities, capacities and inborn course of human beings 
toward personal growth and psychological wellbeing.

[85] [86]

Personal growth entails happiness that is brought to widespread attention with moral 
philosophy.

Energy consumption has significant positive direct and indirect impacts on happiness among 
the communities.

[40]

People tend to use their large part of their income the improvement of their lives by 
purchasing energy-consuming facilities such as houses, transport facilities like cars and 
motorcycles, mobile telephones, radios and televisions.
This increases the energy demand and thus, the increase in energy consumption

[41]

5. Recognition Recognition refers to the identification of something or someone from previous encounters 
or knowledge. 
It facilitates social interaction and the formation of identity.

[87]

Recognition has both normative and psychological dimensions. 
In Axel Honneth’s Theory of Recognition, recognition is classified into love, respect and 
social norms.
The theory emphasizes the idea of self-realization as the concern and effort to mobilize 
subjects of struggles for intersubjective recognition.

[88]

People tend to behave according to how they recognize themselves. 
This situation influences personal behaviour on energy use.

[42]

An individual should recognize the level of sorting and capable of handling whatever is 
thrown to save energy. 
However, they are some individuals who recognize what they are doing but still don’t behave 
positively in saving energy.

[43]

6. Responsibility Every individual has things in charge. 
In real life, personal or individual responsibility is what is considered the idea that human 
beings choose, instigate, or otherwise cause their actions.
Responsibility is related to accountability.

[44]

In most cases, being accountable accounts for both being responsible and ultimately being 
answerable for the actions. 
The human being is responsible or accountable for those things within control, power, or 
management.

[45]

In energy consumption efficiency, there is a near connection between personal responsibility 
and energy saving. 
Personal actions to minimize energy use enhance the beliefs about responsibility for the 
mitigation of climate change.

[46]

This responsibility towards energy saving and climate change differs according to age, sex, 
education level, or cultural differences.
For instance, Boto-García and Bucciol [46] argued that females, elderly and highly educated 
people are more likely to feel responsible for climate change through practicing energy 
saving. 

Elderly people not only physically protect energy, but also exercise inspiration for the 
younger generation.

[47]

The individuals’ responsibility should generate national ethical responsibilities.
Here, according to Dernbach [89], countries should ethically have responsibilities to improve 
the quality of life of their citizens with prodigious insurance of access to modern energy and 
enhance greater energy efficiency use and conservation
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3.3. Moral and normative concerns
Moral values and principles determine how people 
should act and live in society [48]. Anything happening 
in society is whether morally good or bad and/or right or 
wrong [49]. In energy efficiency, ethical and moral 
issues can raise on a wide range in energy production 
and use. Globally, four general questions may arise to 
explain ethical and moral concerns [50]: - (i) the world 
can continue relying primarily on the use of fossil fuels 
that accounts for over 80% of the global energy use, (ii) 
the world might shift to greater dependency on the 
nuclear energy, (iii) the world should develop and 
expand the use of renewable energy sources such as 
hydro, solar, wind, wave and tidal, and geothermal 
power and, (iv) the world should focus on the energy 
efficiency and conservation and pursues to reduce the 
overall demand for energy.

All of these concerns face ethical and moral chal-
lenges if the world wants to address them for ensuring 
energy efficiency. For instance, to continue relying on 
fossil fuels as the major source of energy will be detri-
mental for future generations since fossil fuels are 
depleted, but also they contribute much to greenhouse 
gas emission and climate change [5], [51].

Secondly, nuclear power generates a lot of toxic 
wastes that remain hazardous for thousands of future 
generations [90]. There is also high management of 
nuclear power because if they are not well handled they 
cause death to the people. Besides, nuclear power brings 
concerns of international peace and security [52]. 

Thirdly, investment in alternative or renewable energy 
technologies requires high costs and a lot of government 
subsidies and incentives [53], [91]. Only developed 
countries and rich individuals will be able to afford these 
energies. The developing countries and poor individuals 
will still rely on fossil fuel sources. This will result in the 
rise of equality, freedom, and fairness concerns. 

Finally, the noteworthy decrease in energy consump-
tion is conceivable in two ways that are either a signifi-
cant decrease in energy demand or a decrease in the 
population of the people. Either option raises major 
questions concerning values such as individual freedom 
of choice, property rights, fairness, and equal opportu-
nity, as well as ethical issues regarding population 
policy, standards of living, and quality of life [54].

3.4. Environmental norms, concerns, and knowledge
According to Mohr [92], environmental norms refer to 
“rules which restrict environmentally harmful behaviour 

or which prescribe ecologically friendly actions, seem to 
be on the advance everywhere”. Norms govern individ-
ual behaviour and ensure the survival of the commune. 
Individuals with certain environmental knowledge and 
concerns have positive attitudes toward environmental 
behaviour and are strongly willing to take action on 
issues related to environmental conservation including 
energy savings. This is supported by the study con-
ducted by Li et al. [55] which revealed that residents 
with high environmental knowledge and concerns have 
high attitudes and willingness to purchase and use ener-
gy-efficient appliances such as energy saver bulbs, and 
booster and solar water heaters in Shanxi Province, 
China. 

Alternatively, it is reported by Paço and Lavrador [56] 
that “a higher level of environmental knowledge does not 
necessarily lead to more positive attitudes and behaviours 
regarding energy saving”. Their study revealed that stu-
dents with higher environmental knowledge levels did 
not differ in their attitudes with those with lower levels 
of environmental knowledge and there were slight dif-
ferences in their behaviours towards energy savings in 
Portugal.

3.5. Technology adoption norms and concerns
Technology adoption refers to the extent to which a cer-
tain technology is accepted, approved and incorporated 
into social practices [57]. Technology adoption is clearly 
described through the Technology Acceptance Model 
(TAM) which was proposed by Davis [93]. The TAM is 
applied to predict and explain various technologies that 
are accepted by users. It suggests that when new technol-
ogy is presented to the users, several factors can occur to 
influence users’ decisions on how and when they can 
utilize it. These factors include: - (i) perceived usefulness 
as “a degree to which a person believes that using a par-
ticular system would enhance his or her working perfor-
mance”; (ii) Perceived ease-of-use as “the degree to 
which a person believes that using a particular system 
would be free from effort”. The application of new tech-
nology depends on how easy can be used. For instance, 
it is not easy to use new technology if it is complicated 
in its applications. (iii) External variables such as cul-
tural beliefs and social influence are necessary factors to 
determine the user’s attitude to use new technology. 
When these three things are in place, people may have 
the attitude and intention to use the technology. However, 
the perception may change depending on age and gender 
because individual differs [58]. 
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The adoption of energy technologies is influenced by users’ 
behaviours and acceptance levels. For instance, the study 
conducted by Wojuola and Alant [59] revealed that per-
ceived usefulness and ease-of-use are positively associated 
to use the of new renewable energy technologies such as 
hydro, solar, and wind power in Nigeria. Moreover, the 
study conducted by Chen et al [60] in the United States 
revealed that usefulness and risk to privacy (the perceived 
technology attributes) have direct effects on adoption inten-
tion to smart meter technology and use of smart meters. 
Smart meters are advanced electronic devices that are used 
to record detailed electricity use at certain time intervals 
through the feature of two-way communication, allowing 
utility companies to respond to the data [61]. The use of 
smart meters helps in energy consumption efficiency.

3.6. Contextual factors
Contextual factors are special characteristics that reflect 
a particular context and unique to an individual, a partic-
ular group of people, community, and society [62]. In 
general, the factors or characteristics of the environment 
that influence the behaviour of human being or society 
are referred to as contextual factors [63]. In real life, a 
context shapes the effectiveness of knowledge imple-
mentation and influences human development through 
behaviour changes from visual perceptions to social 
interactions [64]. Everything the human being does is 
influenced by the situation in which it is done. Contextual 
factors usually help to make sense of other situations 
and determine the decision of whether a human being is 
to do a certain action or not.

In energy consumption efficiency, contextual factors 
that influence human being include energy-related poli-
cies, laws and regulations, scientific and technical capa-
bility, biospheric value, institutional capability, energy 
concerns; climate change, technology conditions, access 
to information, financial support and incentives, risk, the 
role of models, and social support. These factors together 
with psychological and socio-demographic variables 
influence individuals’ or societal behaviours towards 
energy saving. For instance, the study conducted by Sun 
and Feng [47] revealed that biospheric value, climate 
change, and energy concerns, money-saving, and per-
sonal norm have high predicting power for residential 
energy use behaviour in China.

Energy-related policies, laws, and regulations play an 
important role to influence human behaviour on energy 
use. Currently, most countries are formulating 
energy-saving policies and programs. For instance, accord-

ing to Zhou et al [67], China adopted energy-saving poli-
cies and programs during the 11th Five Year Plan which 
have to strengthen enforcement of building energy effi-
ciency codes, reformation of presence building heat sys-
tems and adoption of renewable energy technologies to the 
citizens. Moreover, Hall et al [68] report that Australia 
established the EnergySavers energy behaviour change 
program for low-income households. The program resulted 
in the adoption of positive actions towards energy change 
among the local communities. The participation of local 
communities in the program increase their energy-saving 
actions, their control over energy use and they acquired 
new knowledge through social networks [32], [66], [94].

Social interactions influence energy-saving behaviours 
among individuals. For instance, the study conducted by 
Du et al [69] shows that the influence of an individual on 
energy saving is related to the connectivity and node to 
node weights of the social network. This study further-
more recommends that the use of a mathematical model 
to select nodes in the social networks provides the 
achievement of the necessary amount of extra energy 
saving in a very short time.

3.7. Habits
Habits are forms of automatic and routine behaviours. 
People usually repeat behaviours due to different reasons 
including easiness, cheapness, rewarding or comfort of 
the behaviours [70]. The change in the situation usually 
initiates habits automatically. Individuals usually do 
something by habits and sometimes without reasoning 
why they are repeating the same actions or doing them. 
Repeating of executing actions in the same context 
becomes automatized and thus difficult to control [71]. 

Habits are efficient, uncontrollable as wells as inde-
pendent of intention and awareness [71], as presented in 
Figure 2.

Habits have been considered as among the determi-
nants of human behaviours in The Theory of Interpersonal 
Behaviour [72]. The consequent repetition of actions 
influences the change in individuals’ behaviours.

In energy consumption, individuals have the day to 
day habits of using energy such as cooking, ironing 
clothes, lightening the houses, using air conditioning, 
heat water for taking showers, or use transport. Basing 
on the need to save energy, individuals can adopt ener-
gy-saving habits such as (i) switching off lights in the 
rooms with no person (s) at night, (ii) defrosting the 
fridge regularly, (iii) switching off the air conditioning 
when it is not very hot, (iv) changing light bulbs to 
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LEDs, (v) unplug appliances that are not in use, (vi) 
getting rid of old technology, (vii) doing chores at night, 
(viii) avoid using hot heated water during the hot season, 
( ix) maintain air conditioning and heating systems, and 
(x) eating together as much as possible to avoid using 
lights at different times [73]. Repetition of these actions 
may help in energy-saving and thus lead to energy con-
sumption efficiency.

4. The Implication of this Study

Achievement of energy consumption efficiency requires 
a multidisciplinary and multifactorial basis among the 
energy- producers, suppliers and users. However, ener-
gy-users are considered a more targeted group to sustain 
energy-saving [95], [96]. The study of energy-users 
knowledge, attitudes and behaviours can help to under-
stand better how energy consumption efficiency can be 
achieved [97], [98]. There are limited reviews that pro-
vide detailed and comprehensive factors that influence 
personal and community behavioural change on energy 
use [99]. Thus, this review provides a comprehensive 
analysis of the factors that influence personal behaviour 
on energy use. It offers a detailed overview of how 
human behaviour can change to address the challenges 
facing energy consumption efficiency. Moreover, it adds 
more knowledge on existing information about the fac-
tors that influence human behaviour on energy con-
sumption efficiency.

5. Conclusion, Limitations and Remarks

Behavioural change is significant to addressing the chal-
lenges facing human in utilizing the natural resources 
including energy. Thus, this review provides a critical 

discussion concerning the overall energy consumption 
efficiency behaviours among individuals. It is important 
to address the individuals’ behaviours toward energy use 
and saving to realize sustainable development. From this 
study, it is shown that the idea of energy consumption 
efficiency needs multidisciplinary and sectoral 
approaches. Effective energy consumption efficiency 
depends on individuals’ behaviours, and different disci-
plines such as psychology, economy, sociology, technol-
ogy, political science, and communication. It clear that 
the change of human behaviours at individual, family, 
organization and national levels influences and deter-
mines energy-saving capacity. 

In energy-saving, individuals need to be informed on 
the new technologies on energy sources, production and 
use. It is through awareness individuals will increase 
their knowledge, change their attitudes, appreciate their 
self-value and social norms, and then acquire intention 
towards behavioural change. The awareness should con-
sider the culture of the relevant individuals or society. 

There are a lot of other factors influencing individual 
behaviour towards energy consumption efficiency. Thus, 
there is a need for further and single studies on every 
factor in providing a deep discussion of their impacts on 
energy consumption efficiency. For instance, some stud-
ies can be conducted to evaluate the influence of costs 
and benefits of energy consumption efficiency. Further 
studies should focus directly on major energy-consum-
ing sectors such as residential, commercial, industries 
and transportation on an independent basis.

It is recommended that one’s should incorporate ener-
gy-saving behaviour in the cultural activities of the rele-
vant society because energy is a social good and its uses 
are strongly anchored cultural practices such as light, 
cook, and communicate that often happen in the society. 

Figure 2: The mechanism of habitual behaviour. 

Awareness 

Attitudes 

Social norms

Self -Efficacy

Intention Behavior Habitual behaviors 
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The establishment of energy-saving culture means the 
creation of environmental for bright ideas, increased 
energy efficiency and reduction of operating costs for 
energy services.

Acknowledgements

The authors thank African Union and Pan African 
University Life and Earth Sciences Institute for the 
award of PhD Scholarship and the National Institute for 
Medical Research, Tanzania, and the University of 
Dodoma for granting study leave for the first and third 
authors, respectively. This contribution is part of a spe-
cial issue on smart energy systems[100].

References

[1]	 E. De Luca et al., “A technology evaluation method for 

assessing the potential contribution of energy technologies to 

the decarbonisation of the Italian production system,” Int. J. 

Sustain. Energy Plan. Manag., vol. 29, pp. 41–56, 2020, https://

doi.org/10.5278/ijsepm.4433.

[2]	 O. K. Bishoge, G. G. Kombe, and B. N. Mvile, “Renewable 

energy for sustainable development in sub-Saharan African 

countries: Challenges and way forward,” J. Renew. Sustain. 

Energy, vol. 12, no. 5, pp. 1–16, 2020, https://doi.

org/10.1063/5.0009297.

[3]	 J. C. Osorio-Aravena, A. Aghahosseini, D. Bogdanov, U. 

Caldera, E. Muñoz-Cerón, and C. Breyer, “Transition toward a 

fully renewable-based energy system in Chile by 2050 across 

power, heat, transport and desalination sectors,” Int. J. Sustain. 

Energy Plan. Manag., vol. 25, pp. 77–94, 2020, https://doi.

org/10.5278/ijsepm.3385.

[4]	 H. Ritchie and M. Roser, “CO2 and Greenhouse Gas Emissions,” 

Our World in Data, 2019. https://ourworldindata.org/co2-and-

other-greenhouse-gas-emissions (accessed Mar. 14, 2020).

[5]	 P. Adjei, G. Adu, A. Kofi, and O. Fosu, “A time series analysis 

of fossil fuel consumption in Sub-Saharan Africa : evidence 

from Ghana, Kenya and South Africa,” Int. J. Sustain. Energy 

Plan. Manag., vol. 17, pp. 31–44, 2018, https://doi.org/10.5278/

ijsepm.2018.17.4.

[6]	 S. M. Abdallah, H. Bressers, and J. S. Clancy, “Energy Reforms 

in the Developing World : Sustainable Development 

Compromised?,” Int. J. Sustain. Energy Plan. Manag., vol. 05, 

pp. 41–56, 2015, https://doi.org/105278/ijsepm.2015.5.5.

[7]	 BP, “BP Statistical Review of World Energy Statistical Review 

of World, 68th edition,” The Editor BP Statistical Review of 

World Energy, 2019. https://www.bp.com/content/dam/bp/

business-sites/en/global/corporate/pdfs/energy-economics/

statistical-review/bp-stats-review-2019-full-report.pdf 

(accessed Mar. 15, 2020).

[8]	 K. Reindl and J. Palm, “Energy efficiency in the building 

sector : a combined middle-out and practice theory approach,” 

Int. J. Sustain. Energy Plan. Manag., vol. 28, pp. 8–10, 2020, 

https://doi.org/10.5278/ijsepm.3426.

[9]	 A. A. Razmjooa and A. Sumpera, “Investigating energy 

sustainability indicators for developing countries,” Int. J. 

Sustain. Energy Plan. Manag., vol. 21, pp. 59–76, 2019, http://

dx.doi.org/10.5278/ijsepm.2019.21.5.

[10]	 S. S. Qarnain, M. Sattanathan, and B. Sankaranarayanan, 

“Analysis of social inequality factors in the implementation of 

building energy conservation policies using fuzzy analytical 

hierarchy process methodology,” Int. J. Sustain. Energy Plan. 

Manag., vol. 29, pp. 153–170, 2020, https://doi.org/10.5278/

ijsepm.3616.

[11]	 E. Delzendeh, S. Wu, A. Lee, and Y. Zhou, “The impact of 

occupants’ behaviours on building energy analysis: A research 

review,” Renew. Sustain. Energy Rev., vol. 80, pp. 1061–1071, 

2017, DOI: https://doi.org/10.1016/j.rser.2017.05.264.

[12]	 J. Wehner, “Energy Efficiency in Logistics : An Interactive 

Approach to Capacity Utilisation,” Sustainability, vol. 10, pp. 

1–19, 2018, https://doi.org/10.3390/su10061727.

[13]	 Q. Ali, M. J. Thaheem, F. Ullah, and S. M. E. Sepasgozar, 

“energies The Performance Gap in Energy-Efficient Office 

Buildings : How the Occupants Can Help ?,” Energies, vol. 13, 

no. 1480, pp. 1–27, 2020, https://doi.org/10.3390/en13061480.

[14]	 P. Burger et al., “Advances in understanding energy consumption 

behaviour and the governance of its change - Outline of an 

integrated framework,” Front. Energy Res., vol. 3, pp. 1–19, 

2015, https://doi.org/10.3389/fenrg.2015.00029.

[15]	 G. Trotta, “Factors affecting energy-saving behaviours and 

energy efficiency investments in British households,” Energy 

Policy, vol. 114, pp. 529–539, 2018, https://doi.org/10.1016/j.

enpol.2017.12.042.

[16]	 S. Hunkin and K. Krell, “Behaviour change for energy 

efficiency,” European Union, 2018. https://www.interregeurope.

eu/fileadmin/user_upload/plp_uploads/policy_briefs/

PolicyBrief_Behavioural_Change.pdf (accessed Mar. 20, 

2020).

[17]	 M. Osman, “Controlling Uncertainty: A Review of Human 

Behaviour in Complex Dynamic Environments,” Psychol. 

Bull., vol. 136, no. 1, pp. 65–86, 2010, https://doi.org/10.1037/

a0017815.

[18]	 J. Morris, M. Marzano, N. Dandy, and L. O’Brien, “Theories 

and models of behaviour and behaviour change,” For. Sustain. 

Behav. Behav. Chang. Theor., pp. 1–27, 2012. https://www.

forestresearch.gov.uk/documents/1409/behaviour_review_

theory.pdf.

https://www.forestresearch.gov.uk/documents/1409/behaviour_review_theory.pdf
https://www.forestresearch.gov.uk/documents/1409/behaviour_review_theory.pdf
https://www.forestresearch.gov.uk/documents/1409/behaviour_review_theory.pdf


International Journal of Sustainable Energy Planning and Management Vol. 31 2021 	 185

Bente Johnsen Rygg, Marianne Ryghaugb and Gunnar Yttric

[19]	 W. R. Avis, “Methods and approaches to understanding 

behaviour change,” GSDRC Appl. Knowl. Serv., pp. 1–25, 

2016. https://gsdrc.org/wp-content/uploads/2016/08/

HDQ1389.pdf.

[20]	 V. W. Y. Tam, L. Almeida, and K. Le, “Energy-related occupant 

behaviour and its implications in energy use: A chronological 

review,” Sustainability, vol. 10, no. 8, pp. 1–20, 2018, https://

doi.org/10.3390/su10082635.

[21]	 R. F. Stuart-Smith, “Behaviour change interventions for reduced 

energy use: Best practices for universities,” 2017. http://www.

iaruni.org/images/stories/Sustainability/Energy-Behaviour-

Case-Study-v2.pdf.

[22]	 E. R. Frederiks, K. Stenner, and E. V. Hobman, “The socio-

demographic and psychological predictors of residential energy 

consumption: A comprehensive review,” Energies, vol. 8, no. 1, 

pp. 573–609, 2015, https://doi.org/10.3390/en8010573.

[23]	 N. J. Burke, G. Joseph, R. J. Pasick, and J. C. Barker, 

“Theorizing Social Context: Rethinking Behavioural Theory,” 

Heal. Educ. Behav., vol. 36, no. 50, pp. 55S-70S, 2009, https://

doi.org/10.1161/CIRCULATIONAHA.110.956839.

[24]	 F. M. Impellizzeri and M. Bizzini, “Systematic review and 

meta-analysis: A Primer,” Int. J. Sports Phys. Ther., vol. 7, no. 

5, pp. 493–503, 2012, https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC3474302/.

[25]	 S. Selvakkumaran and E. O. Ahlgren, “Understanding the local 

energy transitions process: A systematic review,” Int. J. Sustain. 

Energy Plan. Manag., vol. 14, pp. 57–78, 2017, https://doi.

org/10.5278/ijsepm.2017.14.5.

[26]	 J. K. Williams, “A Comprehensive Review of Seven Steps to a 

Comprehensive Literature Review,” Qual. Rep., vol. 23, no. 2, 

pp. 345–349, 2018, https://nsuworks.nova.edu/tqr/vol23/iss2/4.

[27]	 V. Vasseur, A. F. Marique, and V. Udalov, “A conceptual 

framework to understand households’ energy consumption,” 

Energies, vol. 12, no. 22, pp. 1–22, 2019, https://doi.

org/10.3390/en12224250.

[28]	 S. Zhao, Q. Song, and C. Wang, “Characterizing the energy-

saving behaviours, attitudes and awareness of university 

students in Macau,” Sustainability, vol. 11, no. 22, pp. 1–11, 

2019, https://doi.org/10.3390/su11226341.

[29]	 D. Dumciuviene, A. Cibinskiene, and M. Andrijauskiene, 

“Determinants of energy saving: Evidence from a vocational 

school in Greece,” Energies, vol. 12, no. 19, pp. 1–16, 2019, 

https://doi.org/10.3390/en12193647.

[30]	 I. Khan, “Energy-saving behaviour as a demand-side 

management strategy in the developing world: the case of 

Bangladesh,” Int. J. Energy Environ. Eng., vol. 10, no. 4, pp. 

493–510, 2019, https://doi.org/10.1007/s40095-019-0302-3.

[31]	 A. C. Ferreir and Â. Silva, “Application of a costing methodology 

to estimate capital costs of solar thermal systems in residential 

Portuguese context,” Int. J. Sustain. Energy Plan. Manag., vol. 

26, no. Special Issue, pp. 33–46, 2020, https://doi.org/10.5278/

ijsepm.3483.

[32]	 O. K. Bishoge, G. G. Kombe, and B. N. Mvile, “Community 

Participation in the Renewable Energy Sector in Tanzania,” Int. 

J. Sustain. Energy Plan. Manag., vol. 28, pp. 121–134, 2020, 

https://doi.org/10.5278/ijsepm.4477

[33]	 L. T. . Cheung, A. S. Y. Chow, L. Fok, K. M. Yu, and K. . Chou, 

“The effect of self-determined motivation on household energy 

consumption behaviour in a metropolitan area in southern 

China,” Energy Effic., 2016, https://doi.org/10.1007/s12053-

016-9472-5.

[34]	 L. Jin, K. Duan, and X. Tang, “What is the relationship between 

technological innovation and energy consumption? Empirical 

analysis based on provincial panel data from China,” 

Sustainability, vol. 10, no. 1, pp. 1–13, 2018, https://doi.

org/10.3390/su10010145.

[35]	 Z. Yan, R. Gaspar, and T. Zhu, “Emerging technologies, human 

behaviour, and human behaviour and emerging technologies,” 

Hum. Behav. Emerg. Technol., vol. 1, no. 1, pp. 4–6, 2019, 

https://doi.org/10.1002/hbe2.111.

[36]	 A. E. Krause, A. C. North, and J. W. Davidson, “Using self-

determination theory to examine musical participation and 

well-being,” Front. Psychol., vol. 10, pp. 1–12, 2019, https://

doi.org/10.3389/fpsyg.2019.00405.

[37]	 L. Legault, “Self-Determination Theory,” Encycl. Personal. 

Individ. Differ., no. October, pp. 1–10, 2017, https://doi.

org/10.1007/978-3-319-28099-8.

[38]	 E. Van der Werff, L. Steg, and K. Keizer, “It is a moral issue: 

The relationship between environmental self-identity, 

obligation-based intrinsic motivation and pro-environmental 

behaviour,” Glob. Environ. Chang., vol. 23, no. 5, pp. 1258–

1265, 2013, https://doi.org/10.1016/j.gloenvcha.2013.07.018.

[39]	 W. Al-Marri, A. Al-Habaibeh, and M. Watkins, “An investigation 

into domestic energy consumption behaviour and public 

awareness of renewable energy in Qatar,” Sustain. Cities Soc., 

vol. 41, pp. 639–646, 2018, https://doi.org/10.1016/j.

scs.2018.06.024.

[40]	 N. Ben Afia, “The Relationship between Energy Consumption, 

Economic Growth and Happiness,” J. Econ. Dev., vol. 44, no. 

3, pp. 41–57, 2019, http://jed.or.kr/full-text/44-3/3.pdf

[41]	 L. Stanca and R. Veenhoven, “Consumption and happiness: an 

introduction,” Int. Rev. Econ., vol. 62, no. 2, pp. 91–99, 2015, 

https://doi.org/10.1007/s12232-015-0236-x.

[42]	 T. Ein-Dor, “Facing danger: How do people behave in times of 

need? The case of adult attachment styles,” Front. Psychol., vol. 

5, pp. 1–6, 2014, https://doi.org/10.3389/fpsyg.2014.01452.

[43]	 L. Steg, G. Perlaviciute, and E. van der Werff, “Understanding 

the human dimensions of a sustainable energy transition,” 

https://gsdrc.org/wp-content/uploads/2016/08/HDQ1389.pdf
https://gsdrc.org/wp-content/uploads/2016/08/HDQ1389.pdf
http://www.iaruni.org/images/stories/Sustainability/Energy-Behaviour-Case-Study-v2.pdf
http://www.iaruni.org/images/stories/Sustainability/Energy-Behaviour-Case-Study-v2.pdf
http://www.iaruni.org/images/stories/Sustainability/Energy-Behaviour-Case-Study-v2.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3474302/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3474302/
https://doi.org/10.5278/ijsepm.2017.14.5
https://doi.org/10.5278/ijsepm.2017.14.5
https://doi.org/10.3390/en12224250
https://doi.org/10.3390/en12224250
https://doi.org/10.5278/ijsepm.3483
https://doi.org/10.5278/ijsepm.3483
https://doi.org/10.3390/su10010145
https://doi.org/10.3390/su10010145
https://doi.org/10.1007/978-3-319-28099-8
https://doi.org/10.1007/978-3-319-28099-8
https://doi.org/10.1016/j.scs.2018.06.024
https://doi.org/10.1016/j.scs.2018.06.024


186	 International Journal of Sustainable Energy Planning and Management Vol. 31 2021

Energy consumption efficiency knowledge, attitudes and behaviour among the community

Front. Psychol., vol. 6, pp. 1–17, 2015, https://doi.org/10.3389/

fpsyg.2015.00805.

[44]	 S. K. McGrath and S. J. Whitty, “Accountability and responsibility 

defined,” Int. J. Manag. Proj. Bus., vol. 11, no. 3, pp. 687–707, 

2018, https://doi.org/10.1108/IJMPB-06-2017-0058.

[45]	 R. Maier, “Self-Responsibility: Transformations,” Am. Behav. 

Sci., vol. 63, no. 1, pp. 27–42, 2019, https://doi.

org/10.1177/0002764218816802.

[46]	 D. Boto-García and A. Bucciol, “Climate change: Personal 

responsibility and energy saving,” Ecol. Econ., vol. 169, pp. 

1–9, 2020, https://doi.org/10.1016/j.ecolecon.2019.106530.

[47]	 Y. Sun and L. Feng, “Influence of psychological, family and 

contextual factors on residential energy use behaviour: An 

empirical study of China,” Energy Procedia, vol. 5, pp. 910–

915, 2011, https://doi.org/10.1016/j.egypro.2011.03.161.

[48]	 P. Descioli, M. Massenkoff, A. Shaw, M. B. Petersen, and R. 

Kurzban, “Equity or equality? Moral judgments follow the 

money,” Proc. R. Soc. B, vol. 281, pp. 1–6, 2014, https://doi.

org/10.1098/rspb.2014.2112

[49]	 N. Ellemers, J. van der Toorn, Y. Paunov, and T. van Leeuwen, 

“The Psychology of Morality: A Review and Analysis of 

Empirical Studies Published From 1940 Through 2017,” 

Personal. Soc. Psychol. Rev., vol. 23, no. 4, pp. 332–366, 2019, 

https://doi.org/10.1177/1088868318811759.

[50]	 U.S. EIA, “Fossil fuels continue to account for the largest share 

of U.S. energy - Today in Energy,” U.S. Energy Information 

Administration, 2018. https://www.eia.gov/todayinenergy/

detail.php?id=41353 (accessed Mar. 27, 2020).

[51]	 P. A. Owusu and S. Asumadu-Sarkodie, “A review of renewable 

energy sources, sustainability issues and climate change 

mitigation,” Cogent Eng., vol. 3, no. 1, pp. 1–14, 2016, https://

doi.org/10.1080/23311916.2016.1167990

[52]	 S. Udum, “Nuclear Energy and International Relations: Outlook 

and Challenges for Newcomers,” Perceptions, vol. XXII, no. 

2–3, pp. 57–84, 2017, http://sam.gov.tr/pdf/perceptions/

Volume-XXII/Summer-Autumn-2017/57-84.pdf.

[53]	 D. Kariuki, “Barriers to Renewable Energy Technologies 

Development,” 2018. https://www.energytoday.net/economics-

policy/barriers-renewable-energy-technologies-development/ 

(accessed Feb. 16, 2020).

[54]	 B. Tonn, P. Frymier, J. Graves, and J. Meyers, “A Sustainable 

Energy Scenario for the United States : Year 2050,” 

Sustainability, vol. 2, pp. 3650–3680, 2010, https://doi.

org/10.3390/su2123650.

[55]	 G. Li, W. Li, Z. Jin, and Z. Wang, “Influence of Environmental 

Concern and Knowledge on Households ’ Willingness to 

Purchase Energy-Efficient Appliances : A Case Study in 

China,” Sustainability, vol. 11, pp. 1–18, 2019, https://doi.

org/10.3390/su11041073.

[56]	 A. Paço and T. Lavrador, “Environmental knowledge and 

attitudes and behaviours towards energy consumption,” J. 

Environ. Manage., vol. 197, pp. 384–392, 2017, https://doi.

org/10.1016/j.jenvman.2017.03.100.

[57]	 P. Lai, “The Literature Review of Technology Adoption Models 

and Theories for the Novelty Technology,” J. Inf. Syst. Technol. 

Manag., vol. 14, no. 1, pp. 21–38, 2017, https://doi.org/10.4301/

s1807-17752017000100002.

[58]	 W. J. Chopik, R. H. Bremner, D. J. Johnson, and H. L. Giasson, 

“Age differences in age perceptions and developmental 

transitions,” Front. Psychol., vol. 9, pp. 1–10, 2018, https://doi.

org/10.3389/fpsyg.2018.00067.

[59]	 R. N. Wojuola and B. P. Alant, “Public perceptions about 

renewable energy technologies in Nigeria,” African J. Sci. 

Technol. Innov. Dev., vol. 9, no. 4, pp. 399–409, 2017, https://

doi.org/10.1080/20421338.2017.1340248.

[60]	 C. fei Chen, X. Xu, and L. Arpan, “Between the technology 

acceptance model and sustainable energy technology acceptance 

model: Investigating smart meter acceptance in the United 

States,” Energy Res. Soc. Sci., vol. 25, pp. 93–104, 2017, 

https://doi.org/10.1016/j.erss.2016.12.011.

[61]	 T. N. Le, W. Chin, D. K. Truong, and T. H. Nguyen, “Advanced 

Metering Infrastructure Based on Smart Meters in Smart Grid,” 

in Smart Metering Technology and Services – Inspirations for 

Energy Utilities greater, M. Eissa, Ed. IntechOpen, 2016, pp. 

38–57. https://www.intechopen.com/books/smart-metering-

technology-and-services-inspirations-for-energy-utilities/

advanced-metering-infrastructure-based-on-smart-meters-in-

smart-grid

[62]	 L. H. McNeill, A. Stoddard, G. G. Bennett, K. Y. Wolin, and G. 

G. Sorensen, “Influence of individual and social contextual 

factors on changes in leisure-time physical activity in working-

class populations: results of the Healthy Directions–Small 

Businesses Study,” Cancer Causes Control., vol. 23, no. 9, pp. 

1475–1487, 2012, https://doi.org/10.1161/

CIRCULATIONAHA.110.956839.

[63]	 E. Seimetz, A. M. Boyayo, and H. J. Mosler, “The influence of 

contextual and psychosocial factors on handwashing,” Am. J. 

Trop. Med. Hyg., vol. 94, no. 6, pp. 1407–1417, 2016, https://

doi.org/10.4269/ajtmh.15-0657.

[64]	 E. Coles et al., “The influence of contextual factors on 

healthcare quality improvement initiatives: What works, for 

whom and in what setting? Protocol for a realist review,” Syst. 

Rev., vol. 6, no. 1, pp. 1–10, 2017, https://doi.org/10.1186/

s13643-017-0566-8.

[65]	 O. K. Bishoge, L. Zhang, and W. G. Mushi, “Challenges facing 

the implementation of the national natural gas policy in 

Tanzania,” Int. J. Energy Sect. Manag., vol. 13, no. 3, 2019, 

https://doi.org/10.1108/IJESM-08-2018-0005.

https://www.intechopen.com/books/smart-metering-technology-and-services-inspirations-for-energy-utilities/advanced-metering-infrastructure-based-on-smart-meters-in-smart-grid
https://www.intechopen.com/books/smart-metering-technology-and-services-inspirations-for-energy-utilities/advanced-metering-infrastructure-based-on-smart-meters-in-smart-grid
https://www.intechopen.com/books/smart-metering-technology-and-services-inspirations-for-energy-utilities/advanced-metering-infrastructure-based-on-smart-meters-in-smart-grid
https://www.intechopen.com/books/smart-metering-technology-and-services-inspirations-for-energy-utilities/advanced-metering-infrastructure-based-on-smart-meters-in-smart-grid
https://doi.org/10.1108/IJESM-08-2018-0005


International Journal of Sustainable Energy Planning and Management Vol. 31 2021 	 187

Bente Johnsen Rygg, Marianne Ryghaugb and Gunnar Yttric

[66]	 O. K. Bishoge, L. Zhang, W. G. Mushi, and N. Matomela, “A 

literature survey of community participation in the natural gas 

sector in developing countries,” Int. J. Energy Sect. Manag., 

vol. 13, no. 4, pp. 765–786, 2019, https://doi.org/10.1108/

IJESM-11-2018-0003.

[67]	 N. Zhou, M. Mcneil, and M. Levine, “Assessment of building 

energy-saving policies and programs in China during the 11th 

Five-Year Plan,” Energy Effic., vol. 5, no. 1, pp. 51–64, 2012, 

https://doi.org/10.1007/s12053-011-9111-0.

[68]	 N. Hall, L. Romanach, S. Cook, and S. Meikle, “Increasing 

energy-saving actions in low income households to achieve 

sustainability,” Sustainability, vol. 5, no. 11, pp. 4561–4577, 

2013, https://doi.org/10.3390/su5114561.

[69]	 F. Du, J. Zhang, H. Li, J. Yan, S. Galloway, and K. L. Lo, 

“Modelling the impact of social network on energy savings,” 

Appl. Energy, vol. 178, pp. 56–65, 2016, https://doi.

org/10.1016/j.apenergy.2016.06.014.

[70]	 D. T. Neal, W. Wood, J. S. Labrecque, and P. Lally, “How do 

habits guide behaviour? Perceived and actual triggers of habits 

in daily life,” J. Exp. Soc. Psychol., vol. 48, no. 2, pp. 492–498, 

2012, https://doi.org/10.1016/j.jesp.2011.10.011.

[71]	 H. Marien, R. Custers, and H. Aarts, “Understanding the 

Formation of Human Habits: An Analysis of Mechanisms of 

Habitual Behaviour,” Psychol. Habit, pp. 51–69, 2018, https://

doi.org/10.1007/978-3-319-97529-0.

[72]	 R. Zierler, W. Wehrmeyer, and R. Murphy, “The energy 

efficiency behaviour of individuals in large organisations: A 

case study of a major UK infrastructure operator,” Energy 

Policy, vol. 104, pp. 38–49, 2017, https://doi.org/10.1016/j.

enpol.2017.01.033.

[73]	 A. Ramos, X. Labandeira, and A. Löschel, “Pro-environmental 

households and energy efficiency in Spain,” Environ Resource 

Econ,vol. 63, pp 367–393 2015, https://doi.org/10.1007/

s10640-015-9899-8

[74]	 Z. Fallahi and G. P. Henze, “Interactive buildings: A review,” 

Sustainability, vol. 11, no. 14, pp. 1–26, 2019, https://doi.

org/10.3390/su11143988.

[75]	 Cambridge Dictionary, “Motivation. Meaning in the 

Cambridge English Dictionary,” 2020. https://dictionary.

cambridge.org/dictionary/english/motivation (accessed Mar. 

22, 2020).

[76]	 J. Tranquillo and M. Stecker, “Using intrinsic and extrinsic 

motivation in continuing professional education,” Surg. Neurol. 

Int., vol. 7, pp. S197–S199, 2016, https://doi.org/10.4103/2152-

7806.179231.

[77]	 W. Lee, J. Reeve, Y. Xue, and J. Xiong, “Neural differences 

between intrinsic reasons for doing versus extrinsic reasons for 

doing: An fMRI study,” Neurosci. Res., vol. 73, no. 1, pp. 

68–72, 2012, https://doi.org/10.1016/j.neures.2012.02.010.

[78]	 A. H. Maslow, “A theory of human motivation,” Psychol. Rev., 

vol. 50, no. 4, pp. 370–396, 1943, https://doi.org/10.1037/

h0054346.

[79]	 D. Shen, “Environmental Sustainability and Economic 

Development: A World View,” J. Econ. Sustain. Dev., vol. 6, no. 

6, pp. 60–80, 2015, doi: https://www.researchgate.net/

publication/274567708_Shen_D_2015_Environmental_

sustainability_and_economic_development_A_world_view_

J o u r n a l _ o f _ E c o n o m i c s _ a n d _ S u s t a i n a b l e _

Development_66_51-59/related.

[80]	 L. T. O. Cheung, A. S. Y. Chow, L. Fok, K. M. Yu, and K. L. 

Chou, “The effect of self-determined motivation on household 

energy consumption behaviour in a metropolitan area in 

southern China,” Energy Effic., vol. 10, no. 3, pp. 549–561, 

2017, https://doi.org/10.1007/s12053-016-9472-5.

[81]	 C. P. Alderfer, “An empirical test of a new theory of human 

needs,” Organ. Behav. Hum. Perform., vol. 4, no. 2, pp. 142–

175, 1969, https://doi.org/10.1016/0030-5073(69)90004-X.

[82]	 Cheng-Liang Yang, “An empirical study of the existence, 

relatedness, and growth (ERG) theory in consumer’s selection 

of mobile value-added services,” African J. Bus. Manag., vol. 5, 

no. 19, pp. 7885–7898, 2011, https://doi.org/10.5897/

ajbm10.1586.

[83]	 David C. McClelland, The achieving society. New York, NY: 

Van Nostrand Company, 1961, https://ssrn.com/

abstract=1496181.

[84]	 IEA, “Global energy demand rose by 2.3% in 2018, its fastest 

pace in the last decade,” 2019. https://www.iea.org/news/

global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-

the-last-decade (accessed Mar. 29, 2020).

[85]	 A. H. Maslow, Toward a Psychology of Being. Floyd: Sublime 

Books, 1968, https://doi.org/10.1037/10793-000.

[86]	 C. R. Rogers, On becoming a person: A therapist’s view of 

psychotherapy. New York, NY: Houghton Mifflin Harcourt, 

1961, https://faculty.sfcc.spokane.edu/InetShare/AutoWebs/

kimt/rogers%20this%20is%20me.pdf

[87]	 C. G. Heidegren, “Recognition and social theory,” Acta Sociol., 

vol. 47, no. 4, pp. 365–373, 2004, https://doi.

org/10.1177/0001699304048669.

[88]	 B. Van Leeuwen, “A formal recognition of social attachments: 

Expanding Axel Honneth’s theory of recognition,” Inquiry, vol. 

50, no. 2, pp. 180–205, 2007, https://doi.

org/10.1080/00201740701239897.

[89]	 J. C. Dernbach, “The ethical responsibility to reduce energy 

consumption,” Hofstra Law Rev., vol. 67, pp. 985–1007, 2009, 

https://ssrn.com/abstract=1464875. or http://dx.doi.

org/10.2139/ssrn.1464875

[90]	 World Nuclear Association, “Radioactive Wastes - Myths and 

Realities,” World Nuclear Association, 2020. https://www.

https://doi.org/10.1108/IJESM-11-2018-0003
https://doi.org/10.1108/IJESM-11-2018-0003
https://doi.org/10.1016/j.apenergy.2016.06.014
https://doi.org/10.1016/j.apenergy.2016.06.014
https://doi.org/10.1016/j.enpol.2017.01.033
https://doi.org/10.1016/j.enpol.2017.01.033
https://doi.org/10.1007/s10640-015-9899-8
https://doi.org/10.1007/s10640-015-9899-8
https://doi.org/10.3390/su11143988
https://doi.org/10.3390/su11143988
https://dictionary.cambridge.org/dictionary/english/motivation
https://dictionary.cambridge.org/dictionary/english/motivation
https://doi.org/10.1037/h0054346
https://doi.org/10.1037/h0054346
https://www.researchgate.net/publication/274567708_Shen_D_2015_Environmental_sustainability_and_economic_development_A_world_view_Journal_of_Economics_and_Sustainable_Development_66_51-59/related
https://www.researchgate.net/publication/274567708_Shen_D_2015_Environmental_sustainability_and_economic_development_A_world_view_Journal_of_Economics_and_Sustainable_Development_66_51-59/related
https://www.researchgate.net/publication/274567708_Shen_D_2015_Environmental_sustainability_and_economic_development_A_world_view_Journal_of_Economics_and_Sustainable_Development_66_51-59/related
https://www.researchgate.net/publication/274567708_Shen_D_2015_Environmental_sustainability_and_economic_development_A_world_view_Journal_of_Economics_and_Sustainable_Development_66_51-59/related
https://www.researchgate.net/publication/274567708_Shen_D_2015_Environmental_sustainability_and_economic_development_A_world_view_Journal_of_Economics_and_Sustainable_Development_66_51-59/related
https://doi.org/10.1016/0030-5073(69)90004-X
https://doi.org/10.5897/ajbm10.1586
https://doi.org/10.5897/ajbm10.1586
https://ssrn.com/abstract=1496181
https://ssrn.com/abstract=1496181
https://www.iea.org/news/global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade
https://www.iea.org/news/global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade
https://www.iea.org/news/global-energy-demand-rose-by-23-in-2018-its-fastest-pace-in-the-last-decade
https://faculty.sfcc.spokane.edu/InetShare/AutoWebs/kimt/rogers%20this%20is%20me.pdf
https://faculty.sfcc.spokane.edu/InetShare/AutoWebs/kimt/rogers%20this%20is%20me.pdf
https://doi.org/10.1177/0001699304048669
https://doi.org/10.1177/0001699304048669
https://doi.org/10.1080/00201740701239897
https://doi.org/10.1080/00201740701239897
http://dx.doi.org/10.2139/ssrn.1464875
http://dx.doi.org/10.2139/ssrn.1464875
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx


188	 International Journal of Sustainable Energy Planning and Management Vol. 31 2021

Energy consumption efficiency knowledge, attitudes and behaviour among the community

world-nuclear.org/information-library/nuclear-fuel-cycle/

nuclear-wastes/radioactive-wastes-myths-and-realities.aspx 

(accessed Mar. 22, 2020).

[91]	 O. K. Bishoge, L. Zhang, and W. G. Mushi, “The potential 

renewable energy for sustainable development in Tanzania: A 

review,” Clean Technol., vol. 1, no. 1, pp. 70–88, 2018, https://

doi.org/10.3390/cleantechnol1010006.

[92]	 E. Mohr, “Environmental norms, society, and economics,” 

Ecol. Econ., vol. 9, no. 3, pp. 229–239, 1994, https://doi.

org/10.1016/0921-8009(94)90080-9.

[93]	 F. D. Davis, “Perceived uselfulness, perceivd eas of use, and 

user acceptance of information technology,” MIS Q., vol. 13, 

no. 3, pp. 319–340, 1989, https://doi.org/10.5962/bhl.

title.33621.

[94]	 O. K. Bishoge, L. Zhang, and W. G. Mushi, “Challenges facing 

the implementation of the national natural gas policy in 

Tanzania,” Int. J. Energy Sect. Manag., vol. 13, no. 3, pp. 

500–517, 2019, https://doi.org/10.1108/IJESM-08-2018-0005.

[95]	 S. Rivas, B. Cuniberti, and P. Bertoldi, Effective information 

measures to promote energy use reduction in EU Member 

States. Analysis of information, empowerment and training 

measures in Member States National energy Efficiency Action 

Plans. European Commission, 2016. http://publications.europa.

e u / r e s o u r c e / c e l l a r / 0 5 f f d 1 7 5 - f 9 7 e - 4 2 3 7 - 9 0 6 1 -

8f9689298dff.0001.03/DOC_1.

[96]	 C. Leygue, E. Ferguson, and A. Spence, “Saving energy in the 

workplace: Why, and for whom?,” J. Environ. Psychol., vol. 53, 

pp. 50–62, 2017, https://doi.org/10.1016/j.jenvp.2017.06.006.

[97]	 M. Pelenur, “Household energy use: a study investigating 

viewpoints towards energy efficiency technologies and 

behaviour,” Energy Effic., vol. 11, no. 7, pp. 1825–1846, 2018, 

https://doi.org/10.1007/s12053-018-9624-x.

[98]	 E. R. Frederiks, K. Stenner, and E. V. Hobman, “Household 

energy use: Applying behavioural economics to understand 

consumer decision-making and behaviour,” Renew. Sustain. 

Energy Rev., vol. 41, pp. 1385–1394, 2015, https://doi.

org/10.1016/j.rser.2014.09.026.

[99]	 Á. Perényi et al., “Exploring the effectiveness of an energy 

efficiency behaviour change project on well-being outcomes 

for indigenous households in Australia,” Sustainability, vol. 11, 

no. 8, pp. 1–18, 2019, https://doi.org/10.3390/su11082285.

[100] Østergaard PA, Johannsen RM, Lund H, Mathiesen BV. Latest 

Developments in 4th generation district heating and smart 

energy systems. Int J Sustain Energy Plan Manag 2021;31. 

http://doi.org/10.5278/ijsepm.6432

https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-wastes/radioactive-wastes-myths-and-realities.aspx
https://doi.org/10.1016/0921-8009(94)90080-9
https://doi.org/10.1016/0921-8009(94)90080-9
http://doi.org/10.5278/ijsepm.6432

