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Abstract

Energy plays a role in providing prosperity and essential needs for the residential sector,
where citizens should conserve electricity to sustain the energy sources. This study aims
to identify factors influencing Bahraini citizens’ attitudes toward energy conservation
in the residential sector and evaluate the impact of government initiatives on energy
conservation and sustainability. It will assist policymakers in reviewing energy-saving
policies to ensure sustainable electricity provision at reasonable prices. To achieve

Published: March 17, 2026 . . . K . .
those aims, the study employed a survey design to investigate the factors influencing

the behaviour of Bahraini citizens regarding energy conservation. The study found that
attitudes, perceived behavioural control, and personal norms significantly influence res-
idential energy-saving intentions. Subjective norms have an insignificant impact.
Awareness of consequences has a positive influence on personal norms, while respon-
sibility ascription does not significantly impact personal norms. Personal norms are
positively correlated with intentions to save energy. Socio-demographic factors associ-
ated with the model variables include gender, education, job sector, and place of resi-
dence in Bahrain. It’s important to note that socio-demographic factors are not a fun-
damental component of the proposed model used in this study. There is a need for col-
laboration between citizens and the government to conserve natural resources for future
generations by enhancing the national strategy to attain sustainable electricity consump-
tion. This will ensure a sustainable supply of electricity to citizens at a reasonable tariff.
Further, this study offers valuable insights to researchers and policymakers within Bah-
rain’s energy sector.
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1. Introduction

Today, it is evident that the availability and utilization of electricity are among the most critical factors in fulfilling the
needs of families and determining their overall well-being [1]. Globally, fossil fuels are a primary energy source, contrib-
uting significantly to environmental degradation; whereas, electrical energy consumption is increasing significantly due to
increasing energy consumption per capita and a growing population [2]. Electric power generation from these fuels results
in substantial carbon dioxide emissions. Consequently, these emissions drive climate change, which has numerous detri-
mental effects on human health and the environment. As climate change undermines sustainable development, it has be-
come one of the most contentious issues on the international agenda [3, 4]. Although electricity enhances human well-
being, improves living conditions, and transforms lifestyles, the steady increase in electricity consumption contributes to
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climate change through greenhouse gas emissions and threatens the depletion of natural gas resources used for electricity
generation. These impacts are primarily associated with the electricity production sector [5].

A significant challenge faced by the Gulf Cooperation Council (GCC) countries is the rapid increase in domestic elec-
tricity consumption [6]. Moreover, GCC power consumption ranks among the highest globally, even surpassing that of
industrialized nations. This is attributed to several factors, including inadequate building codes, low-efficiency appliances,
a high standard of living, and an energy-intensive lifestyle [7]. In Bahrain, electricity demand is rising due to rapid devel-
opment and population growth [8]. Therefore, adopting energy-saving behaviours is essential for reducing resource con-
sumption and mitigating the environmental impact not only on the industrial and manufacturing sectors but also of the
residential sector [9].

According to Liobikiené and Minelgaité, a study was conducted on energy and resource-saving behaviours in European
Union countries [9]. The study highlights that to mitigate environmental impact and reduce resource consumption, it is
essential to consider not only the needs of the industrial and manufacturing sectors but also those of the residential sector.
Several studies have demonstrated that the residential sector consumes more electricity than both the commercial and
industrial sectors [10]. On a regional level, the residential sector is one of the most important sectors in the GCC [11], and
Bahrain residential sector exerts a greater influence on economic growth compared to the industrial and commercial sectors
[12].

In the Kingdom of Bahrain, electricity demand is rising due to rapid development and population growth [8]. This
increase underscores the importance of supporting energy-saving and emission-reduction strategies [ 13]. Adopting energy-
saving behaviors is essential to reduce resource consumption and environmental impact across industrial, manufacturing,
and residential sectors [9].

There is a notable lack of research concerning individuals’ behaviours related to electricity consumption and conserva-
tion in Bahrain and the GCC region. Consequently, this study primarily aims to identify the factors influencing Bahraini
citizens’ attitudes toward energy conservation in the residential sector by developing a theoretical model. Additionally,
this research seeks to evaluate the impact of various government initiatives and programs on energy conservation and
environmental sustainability. Ultimately, this study will enhance the understanding of how these initiatives and programs
affect consumers and will assist policymakers in reviewing energy-saving policies and procedures to ensure the sustainable
provision of electricity to citizens at reasonable prices.

2. Bahrain’s Electricity Sector

Bahrain has five power plants with a total installed capacity of 5,295 megawatts (MW) [14]. All power stations in Bahrain
are operated by private companies, contributing an installed capacity of 4,595 MW, except for one station, which is owned
and operated by the government through the Electricity and Water Authority (EWA) and has an installed capacity of 700
MW, as shown in Table 1. Additionally, Bahrain is connected to the GCC interconnection through cables with a capacity
of 600 MW [8]. The details of Bahrain’s power plants are listed in Table 1.

Table 1. Power stations’ installed capacity in Bahrain

Station Owned by Capacity (MW)
Riffa Power Station Government 700
Hidd Power Company Private 929
Al-Ezzel Power Company Private 942
Al-Dur Power and Water Plant Private 1224
Haya Power and Desalination Company Private 1500
GCC Interconnection GCC 600

The demand for electricity in Bahrain is increasing, having experienced rapid growth in recent years. Among the various
sectors, the residential sector has had the most significant impact on this growth compared to the industrial and commercial
sectors [12]. For instance, in 2008, the residential sector accounted for 54% of total electricity consumption. By 2013, this
sector represented 48% of Bahrain’s overall electricity usage [15]. In 2014, the residential sector grew more rapidly than
the others, consuming 46% of the total grid electricity, as illustrated in Figure 1. The commercial sector is the second-
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largest consumer of electricity in Bahrain, utilizing 36%, followed by the industrial sector at 17% [12]. Furthermore, the
demand for electricity from both residential and commercial sectors increases during the summer months due to the use of
air conditioners for cooling. In contrast, industrial consumption can be regarded as a baseload, as illustrated in Figure 2.
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Figure 1. Grid Electricity Consumption by Sector in 2014 [12].
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Figure 2. The monthly electricity consumption by sector in 2014 [12].

The Government of Bahrain is committed to delivering convenient and flexible services, as well as solutions that en-
hance communication with customers across various platforms [16]. For instance, a smart application has been developed
in collaboration with the Information and e-Government Authority, enabling users to access several services, including
bill inquiries and payments, viewing billing and payment history, receiving notifications for outstanding bills, submitting
meter readings, reporting high consumption, updating contact details, and utilizing features such as Calculator and Com-

parison.
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Figure 3. EWA Application to pay the bills and monitor the monthly consumption [17].
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The government of Bahrain has made significant efforts to conserve electrical energy and protect the environment,
aiming to reduce dependence on natural gas for electricity production to ensure availability for future generations [18,19].
The kingdom has launched the Bahrain Economic Vision 2030, which outlines and emphasizes the importance of environ-
mental protection through the implementation of energy efficiency systems. This vision highlights the urgent need to de-
crease electricity and gasoline consumption, reduce carbon emissions, safeguard the natural environment, minimize pol-
lution, and promote the use of more sustainable energy sources [20]. Additionally, the Government Action Plan (2019-
2022) was issued, which outlines its strategic priorities for the next four years and aims to leverage resources and capabil-
ities to address the country’s needs. Under Priority Three, titled “Supporting an Enabling Environment for Sustainable
Development,” the government has made commitments to enhance resource allocation and improve the electricity effi-
ciency [20].

Furthermore, Bahrain has ratified the Paris Agreement on Climate Change committed to reducing its greenhouse gas
(GHGs) emissions by submitting its Intended Nationally Determined Contribution (INDC) in 2015, which consist of 13
strategies, plans, and actions aimed at achieving low GHGs and reaffirmed its commitment to the United Nations Sustain-
able Development Goals (SDGs) by ensuring that its citizens have access to affordable, reliable, and sustainable energy
(SDG 7). In this vein, Bahrain’s commitment is to double the renewable energy targets to 20% by 2035 [21]. Additionally,
Bahrain has pledged to develop and submit, as part of the League of Arab States, the National Renewable Energy Action
Plan (NREAP) and the National Energy Efficiency Action Plan (NEEAP), and Bahrain has set an energy-saving target of
6% by 2025 [8]. The plan outlines 22 initiatives (see Figure 4) that encompass all sectors of the economy, aiming to
enhance efficiency in both energy supply and demand. The residential and commercial sectors are anticipated to make the
most significant contributions toward achieving the national target [12].
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Figure 4. The Proposed Energy Efficiency Initiatives per Sector in Bahrain [12].

3. Methods
3.1 Research Model

Recent research on energy behavior emphasizes the integration of multiple theoretical frameworks, the interactions among
influencing factors, and the complexity underlying energy consumption and conservation [22].

Based on the literature review, the study employed a theoretical model (Figure 5). The Theory of Planned Behavior
(TPB) and the Norm Activation Model (NAM) have been applied to the behavioural domain. The Theory of Planned
Behaviour (TPB), developed by Icek Ajzen in 1991, explains behaviour as a function of behavioral intention when indi-
viduals possess volitional control over their actions. TPB represents a modification of the Theory of Reasoned Action
(TRA) [23, 24]. Spandagos et al. argue that TPB offers a comprehensive explanation of energy use and demonstrates how
behavior is shaped by underlying intentions [25]. Therefore, integrating these two theories into a single theoretical model
necessitates the establishment of relationships between their variables. In this study, the same components from both the
TPB and the NAM were utilized, and a relationship was proposed between personal norms and intentions, thereby com-
bining elements from both models. TPB states that people act according to their intentions based on their responses, and it
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has three sets of beliefs that guide intentions, including behavioural beliefs, normative beliefs, and control beliefs [26].

The Norm Activation Model (NAM) represents a socio-psychological theory explaining altruistic behavior and has been
used to explain pro-environmental behaviors such as recycling, reducing vehicle use, and saving energy [27]. Further,
NAM is concerned with the behaviour resulting from altruistic and moral beliefs, which include beliefs about what is right
and wrong [28]. The NAM is comprised of three main variables; personal norms, awareness of consequences, and ascrip-
tion of responsibility [29]. Furthermore, NAM considers personal norms have two antecedents, namely an awareness of
the consequences of some body’s actions and an acceptance of the personal responsibility that this person holds for these
consequences [30].

This study proposes a theoretical model combining TPB and NAM. Both theories are empirically supported, but they
offer distinct explanations of human behaviour. Combining them provides complementary insights into energy-saving
behaviour [31]. Park and Ha note that integrating TPB and NAM has been successful in the pro-environmental domain,
though it requires establishing relationships between variables from both theories [28]. Li et al. also found that TPB and
NAM are widely used in pro-environmental behaviour research [32]. Additionally, several studies have extended TPB by
incorporating NAM variables, particularly personal norms [33].
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Figure 5. Research model integrating of TPB and NAM.
3.2 Method

The study employed a survey design to investigate the factors influencing the behaviour of Bahraini citizens regarding
energy conservation. The design was descriptive and aimed to achieve the study’s objectives. The target population con-
sisted of Bahraini citizens, specifically within the residential sector. The focus on Bahraini citizens, rather than all residents,
was motivated by the need to examine the impact of government subsidies on electricity services and how these subsidies
affect the energy-saving behaviours of Bahraini citizens. Each head of a Bahraini family is entitled to receive government
subsidies for electricity and water for their primary residence as per national standards and regulations.

The structured questionnaire was developed based on the proposed theoretical model that integrates both the TPB and
NAM theories. Closed-ended multiple-choice questions were utilized to enable survey respondents to select from a range
of answers using a 5-point Likert scale. This approach ensured that the responses directly addressed the questions posed
in this study and facilitated the analysis of the collected data. The questionnaire was prepared in Arabic, the respondents’
native language, to ensure complete comprehension of the questions. The survey was conducted from the first week of
May 2022 until the end of the same month. A total of 347 electronic responses were received, all from Bahraini participants.
Consequently, all samples were taken into account. Finally, the responses from the online survey were collected using
Google Forms, stored in an Excel spreadsheet, and subsequently transferred to SPSS software for descriptive statistical
analysis. Figure 6 summarizes the research methodology schematic.
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Figure 6. The research methodology schematic.
4. Results and Discussion

The sample consisted of 347 participants, with males representing the vast majority at 293 (84.4%). Participants aged 30
years and older formed the dominant proportion, totaling 317 (91.4%), along with those who were married, which ac-
counted for 311 (89.6%), and those with three or more family members, totaling 313 (90.2%). More than two-thirds of the
sample, 223 (64.3%), held bachelor’s degrees or higher as their academic qualification, and a similar proportion of partic-
ipants were currently employed in various sectors, totaling 254 (67.7%). The sample consisted of nearly equal proportions
of participants with a monthly income of BHD 1,000 or less (171 participants, 51.3%) compared to those with a monthly
income exceeding BHD 1,000 (176 participants, 48.7%). Nearly three-quarters of the participants were from the Capital
and Northern Governorates of Bahrain (256 participants, 73.8%), while the remainder were from Muharraq (51 participants,
14.7%) and the Southern Governorates (40 participants, 11.5%).

The majority, 240 participants (69.2%), reported that their electricity is subsidized by the government, while the remain-
ing 107 participants (30.8%) indicated that they do not receive such benefits. A significant majority of the participants,
323 (93.1%), stated that the electricity bill is registered in their names. The results reveal that most participants who own
their houses or apartments have their bills in their names, with 185 (77.1%) of homeowners and 18 (75%) of apartment
owners reporting this. Additionally, among those who rent their homes, 12 participants (80%) also have the bills registered
in their names. Overall, the majority of participants received a subsidy on their electricity usage, with the percentage
ranging from 85.1% to 95.8% across all types of residences.

The reliability of most scales ranged from satisfactory (0.771) to good (0.891) in terms of internal consistency. Partici-
pants reported high levels of positive attitudes toward energy saving, with 91.2% of their responses falling into the agree-
ment category. This proportion showed a statistically significant difference from the proportion of disagreement (91.2%
vs. 2.2%, p < 0.001) (Figure 7). The participants reported above-average levels of positive subjective norms regarding
energy saving, with 70.3% of their responses falling into the agreement category. This proportion shows a statistically
significant difference compared to the disagreement category (70.3% vs. 5.7%, p < 0.001 (Figure 8).

Attitude Toward Energy Saving

| think saving energy in my residence is helping I I
the government to preserve the natural...
| think saving energy in my residence is valuable
to prevent energy shortage issues in Bahrain I _
I think saving energy in my residence is |
significant to reduce carbon emissions
| think saving energy in my residence is useful
| I

to protect the environment

-20% 0% 20% 40% 60% 80% 100%

Ml Strongly disagree M Disagree Neutral Bl Agree [ Strongly agree

Figure 7. Respondents’ Attitudes towards energy saving.
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Participants' responses to the Subjective Norms scale

Others who are important to me think | should I
save energy in my residence.

residence

My family thinks that | should save energy in my I _

My Friends think that | should save energy in my I
residence

M Strongly Disagree Disagree Neutral Agree M Strongly Agree

-40%  -20% 0% 20% 40% 60% 80%  100%

Figure 8. Respondents’ Subjective Norms.

The participants reported high levels of perceived behavioral control regarding energy conservation, with 75.7% of their
responses falling into the agreement category. This finding indicates a statistically significant difference from the propor-
tion of disagreement (75.7% vs. 11.4%, p < 0.001) (Figure 9). Additionally, the participants expressed strong positive
attitudes toward energy conservation, with 95.4% of their responses categorized as agreement. This also reflects a statisti-
cally significant difference from the proportion of disagreement (95.4% vs. 0.5%, p < 0.001) (Figure 10).

Participants' responses to the Preceived Behavioral
Control scale
Saving energy in my residence is completely... |} [ ]
Saving energy is a personal choice. [ | |
| have the knowledge and skills to save... | 1
| believe that | can save energy at my... | I

-40% -20% 0% 20% 40% 60% 80% 100% 120%

W Strongly Disagree Disagree Neutral Agree MW Strongly Agree

Figure 9. Respondents’ agreement level related to perceived behaviour control.

Participants’ responses to the intention scale
I will make an effort to save electrical energy in
my residence

| am willing to save electical energy in my
residence

| would like to use modern technologies that save ‘
the electrical energy in my residence

-20% 0% 20% 40% 60% 80% 100%

M Strongly Disagree Disagree Neutral Agree M Strongly Agree

Figure 10. Respondents’ agreement level with respect to their intention towards energy saving.
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The participants demonstrated a strong sense of Ascription to Responsibility, with 89.8% of their responses categorized
as agreement, showing a statistically significant difference from the proportion of disagreement (89.8% vs. 1.2%, p <0.001)
(Figure 11). Additionally, the participants exhibited high levels of awareness of consequences, as 92.5% of their responses
fell into the agreement category, also reflecting a statistically significant difference from the proportion of disagreement
(95.5% vs. 0.9%, p < 0.001) (Figure 12).

Participants' respinses on the Ascription to Responsibility scale

| believe that every citizen has partial responsibility for |
electrical energy saving in the country

energy consumption

I have a shared responsibility for environmental concerns
in my country

| am responsible for reducing the country's electrical I _

-20% 0% 20% 40% 60% 80% 100%

M Strongly Disagree Disagree Neutral Agree W Strongly Agree

Figure 11. Respondents’ agreement level with respect to their Ascription for Responsibility.

Participants' responses to the awareness of consequences scale

Regular maintenance of electrical appliances in my
residence such as the air conditioner, contributes for...
In general, the use of electrical energy-saving devices
can have some positive effects |
Using energy-saving devices can contribute to saving
money in the monthly electricity bill
Energy-saving devices can reduce the damage to the
environment

Energy-saving devices can reduce energy consumption

-20% 0% 20% 40% 60% 80% 100%

M Strongly Disagree Neutral M Disagree Agree M Strongly Agree

Figure 12. Respondents’ agreement level with respect to their Awareness of consequences.

The participants reported high levels of personal norms, with 90.8% of their responses falling within the statistically
significant difference from the proportion of disagreement (90.8% vs. 9.2%, p < 0.001) (Figure 13). Additionally, the
participants demonstrated a strong inclination towards energy-saving behaviours, as 94.3% of their responses also fell
within the statistically significant difference from the proportion of disagreement (94.3% vs. 5.7%, p <0.001) (Figure 14).

Participants' responses on the Personal Norms scale

I make an effort to save electricity in my residence I _
| am committed to using methods to save electricity in my
resience I -
| feel guilty if | do not purchase energy-saving appliances l _

for my residence
-40%  -20% 0% 20% 40% 60% 80% 100%

M Never Sometimes mRarely Often ®Always

Figure 13. Respondents’ agreement level with respect to the Personal Norms.
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Participants responses to the Behaviour towards energy saving

| am interested in saving electricity in my residence on a I _
daily basis
| try to turn off the electric lights when I'm the last to leave I _
my residence
| try to prevent others from overusing electrical energy I _
I'm trying to buy electrical appliances labelled "energy
efficient” I -

Rarely mNever Sometimes Often mAlways

Figure 14. Respondents’ agreement level with respect to their behaviour towards energy saving.

The participant’s energy-saving behaviour is proposed to be influenced primarily by their intention to conserve energy.
On one hand, this intention is shaped by their attitudes, subjective norms, and perceived behavioural control. On the other
hand, their intention is also impacted by personal norms, which influence their awareness of the consequences of energy
conservation and their sense of responsibility.

The study reported the participants’ attitudes (f=0.19, p=0.044) and their perceived behavioral control (f = 0.37, p
=0.005) towards energy saving were significantly associated with their intention to save energy. Although the subjective
norms ($=0.01, p =0.929) were not statistically significant, the insignificant impact of subjective norms suggests that while
family and community opinions are culturally important in Bahrain, they may not directly translate into personal intentions
to save energy. This could be because energy consumption is viewed as a private, household-level decision driven by
individual control (PBC) and moral obligation (personal norms), rather than social pressure. All three factors had a sub-
stantial impact on the participants’ intention to save energy, as indicated by a high R? value of 0.319 (or 31.9%), which
also includes the effect of personal norms. With a moderately large effect size, the reported awareness of consequences is
associated with personal norms (f=0.32, p=0.004). Together with an attribution of responsibility (=0.13, p=0.220), these
factors contribute to an overall effect size of R>=0.16 on the reported personal norms. Similarly, personal norms are sig-
nificantly associated with participants’ intention to save energy (p=0.19, p=0.039). Furthermore, the participants’ inten-
tions are moderately and significantly correlated with their reported energy-saving behavior (=0.29, p=0.044). The com-
bined effect of these factors on the participants’ reported energy-saving behavior is moderate and statistically significant,
as indicated by an R? value of 0.08.

None of the demographic variables were found to be associated with the elements of the Theory of Planned Behavior
(TPB), except for education, the job sector, and the governorate. Interestingly, individuals with lower educational qualifi-
cations reported significantly higher subjective norms and behavioural control regarding energy saving. Additionally, un-
employed individuals and business owners recorded significantly higher scores on the Subjective Norms and Behavioral
Control scales compared to their counterparts. Participants from the Muharraq governorate exhibited significantly higher
Perceived Behavioral Control than those from the Southern governorate.

None of the demographic variables were found to be associated with the scales below, except for gender, education, and
type of residence. Interestingly, males reported significantly higher behavioral inclinations toward saving energy than
females. Participants with higher school and diploma education levels reported significantly greater personal norms re-
garding energy saving compared to those in other educational categories. Homeowners and renters of flats exhibited higher
levels of personal norms related to energy saving, as well as a stronger inclination toward energy-saving behaviors. The
presence of subsidies did not appear to influence participants’ attitudes, subjective norms, perceived behavioral control, or
intentions regarding energy saving. However, ownership of the electricity bill was found to be associated with participants’
subjective norms and perceived behavioral control concerning energy saving. Those who owned their electricity bill re-
ported significantly higher personal norms and perceived behavioral control related to energy saving compared to those
who did not own it. Interestingly, individuals who owned their bills also demonstrated significantly greater awareness of
consequences, personal norms, and energy-saving behaviors than the other group.

The following graphic illustrates the participants’ understanding of electricity tariffs and government regulations in
Babhrain, as well as their familiarity with the application used to monitor monthly energy consumption.
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Participants' awareness of electricity tariff and government
initiatives related to energy saving

| am familiar with the policies and measures for the... ]
I am fully aware of the electricity tariff for residential... .
Did you know that there is government support for... 1.
| am aware of the foundations of the Economic Vision... - ]

-60% -40% -20% 0% 20% 40% 60%  80% 100%

ENo mYes

Figure 15. The respondents’ awareness of electricity tariffs and government initiatives related to energy saving.

Percieved effect of subsidy

Saving energy in my residence does not save much money [ | ]
1 will be affected if the government subsidy in the... ]
The stoppage of government subsidies in electricity bills... [ ] B
I am aware of appliances that consume a large amount... | | ]
Changing the electricity tariff will affect my habits of... 1 | |

-0.8 -06 -04 -02 0 02 04 06 08 1 1.2

M Strongly Disagree Disagree Neutral Agree W Strongly Agree

Figure 16. Respondents’ perceptions of the impact of government subsidies on electricity.

Participants' knowledge of government application for monitoring
electricity consumption

I monitor my monthly consumption through the government... I

ENo mYes

Figure 17. The respondents’ knowledge of government application for monitoring electricity consumption.

The positive relationship between personal attitudes and energy-saving intentions is supported by the data (p=0.190, p
< 0.044). Since the results are statistically significant, this indicates that Bahraini citizens recognize the importance of
energy conservation and are aware of the impacts of carbon emissions on the environment. Consequently, given the sig-
nificance of these results, the government must contribute to maintaining this awareness by continuing to educate the
public and transparently publishing data from electricity production plants in Bahrain. This approach will reinforce citizens’
attitudes toward ongoing energy conservation efforts. Although attitudes have been identified as a significant predictor of
energy-saving intentions, their impact is relatively limited when compared to other variables, such as perceived behavioral
control.

The positive relationship between perceived behavioral control and energy-saving intentions is supported by the data
(B=0.371, p < 0.005). The results indicate that participants are fully aware of their ability to reduce electricity usage in
their homes and actively take steps to save energy, such as turning off lights when leaving a room and adjusting the
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thermostat on air conditioners. These actions contribute significantly to energy conservation. Additionally, the government
plays a crucial role in this process. It may be necessary to review government support policies; specifically, tariff policies
are not the focus here. Instead, attention should be directed toward the prices of energy-efficient appliances. Participants
in the survey expressed a desire to purchase such appliances, but they hesitate due to their high costs.

There is a positive relationship between awareness of consequences and personal norms, and the results indicate a sig-
nificant correlation between these two variables (B=0.317, p<0.004). Consequently, when citizens become aware of the
negative consequences that may arise from failing to conserve energy or protect the environment, a personal norm is
established within them. Furthermore, the results confirm that citizens have a high awareness of the consequences of not
saving electricity (e.g., increased air pollution), and this awareness is a significant driver of their personal norms regarding
conservation.

There is a positive relationship between personal norms and intention, and the results indicated a positive and significant
relationship between the TPB and the NAM ($=0.519, p<0.05). Although there was a positive and significant relationship
between TPB and NAM—mediated by personal norms and intention—the results demonstrated that the TPB-dependent
variables possessed greater explanatory power than the NAM variables. In the context of TPB, participants reported that
their attitudes and perceived behavioural control regarding energy conservation were significantly associated with their
intentions. Conversely, within the NAM framework, it was found that awareness of consequences was the unique variable
linked to personal norms.

There is a positive relationship between personal intention and energy-saving behavior, and the results demonstrated a
significant correlation between these two variables (f = 0.519, p < 0.05). Overall, the findings indicate that individual
attitudes, perceived behavioural control, and personal norms significantly influence energy-saving intentions. Additionally,
awareness of consequences has a substantial impact on personal norms. In summary, the results of this research suggest
that the combination of the TPB and the NAM has a moderate effect on understanding the energy-saving behaviours of
Babhraini citizens.

5. Conclusion

This study primarily aims to identify the factors that influence Bahraini citizens’ behavior regarding energy savings in the
residential sector of Bahrain, which consumes the largest amount of energy compared to the commercial and industrial
sectors. Additionally, it seeks to examine the impact of government initiatives designed to promote energy conservation
and protect the environment.

Most previous literature has focused on specific aspects of energy sustainability. However, to the best of our knowledge,
no review has addressed energy savings from the perspective of behavior within the Bahrain and the GCC region. For this
reason, international studies were utilized as the foundation for the literature review and to support the discussion.

This study employed a psychological model to examine the factors influencing the energy-saving behaviors of Bahraini
citizens. A combination of the TPB and the NAM was utilized to elucidate four determinants of energy-saving intentions:
attitude, subjective norms, perceived behavioral control, and personal norms. The TPB was selected due to its widespread
application in studies of energy-saving social behavior, while the NAM was incorporated to further explain pro-environ-
mental behavior.

The results indicate that attitudes, perceived behavioral control, and personal norms significantly influence residential
energy-saving intentions, whereas subjective norms have an insignificant impact on these intentions. Further, awareness
of consequences has a positive and significant influence on personal norms. In contrast, the ascription of responsibility
does not significantly impact personal norms. According to the proposed model, personal norms are positively correlated
with intentions to save energy.

Regarding the relationship between socio-demographic factors and the model variables in this study, the results indicated
that no socio-demographic factors were associated with the model variables—attitudes, subjective norms, behavioral con-
trol, responsibility ascription, awareness of consequences, or intention—except for gender, education, job sector, and place
of residence in Bahrain. It is important to note that socio-demographic factors are not a fundamental component of the
proposed model utilized in this study.

Moreover, the results indicated that male participants exhibited a significantly greater behavioral inclination to save
energy compared to female participants. Additionally, individuals with higher education levels, such as those holding
diplomas, reported significantly stronger personal norms related to energy conservation than participants from other edu-
cational categories. Furthermore, unemployed individuals and business owners scored significantly higher on the
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subjective norms and behavioral control scales than their counterparts.

The majority of participants are familiar with the pillars of Bahrain’s Economic Vision 2030, as well as the government’s
initiatives aimed at environmental protection and energy conservation.

The flow of information has been significantly influenced by technology and innovation. Despite the widespread avail-
ability of mobile phones and the user-friendly nature of smart devices, the percentage of individuals aware of the govern-
ment’s smart application for monitoring electricity consumption remains relatively low at 49%.

It is important to acknowledge that this study utilized a convenience sample of 347 Bahraini citizens. While the sample
size is adequate for the statistical analysis employed, the findings may not be fully generalizable to the entire population
of Bahrain. Future research should aim for a more stratified random sampling approach.

In conclusion, the citizens and government of Bahrain must collaborate to preserve natural resources for future genera-
tions by implementing a clear strategy to reduce electricity consumption. This approach will ensure a sustainable supply
of electricity to citizens at a reasonable tariff. Ultimately, we hope that this study will offer valuable insights to researchers
and policymakers within Bahrain’s energy sector.

6. Recommendations

1. The Electricity and Water Authority can establish the criteria for receiving the award. Additionally, it is recommended
that individuals who demonstrate a positive attitude toward energy conservation by reducing their electricity consump-
tion by a specific percentage be granted special honors, and their photographs be published in the media.

2. The government should enhance its influence on consumers to promote energy conservation in their homes by increas-
ing public awareness, which will ultimately yield positive outcomes. Furthermore, given that women in Bahrain typi-
cally spend more time at home than men, it is recommended that the Supreme Council for Women participate in raising
awareness among mothers to encourage energy-saving behaviors within households.

3. Several initiatives should be implemented, including a focus on curriculum topics related to energy conservation and
environmental protection. Organizing visits for students to power production plants will help them understand the
scale of production, which is crucial for instilling awareness in the hearts of all children. Additionally, promoting
environmental campaigns across all governorates in Bahrain is essential. A government initiative should be launched
to raise community awareness about this smart application designed to monitor energy consumption.

4. The involvement of the private sector in raising public awareness about the importance of saving electricity through
innovative and creative methods, as well as leveraging their motivational experiences, may contribute to improving
citizens’ behavior towards energy conservation.

5. Providing information and statistics on energy and the environment transparently on official government websites will
contribute to comprehensive studies and positive outcomes for researchers interested in this field.

6. The government should take measures to promote energy-efficient products by ensuring their availability and acces-
sibility at competitive prices.

7. Encourage the adoption of renewable energy resources, such as solar energy, in Bahrain.
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Appendix

Questionnaire

Part 1: Personal Information

1.What is your gender? 00 Male O Female

2.Nationality 00 Bahrani [0 non-Bahraini

3. What is your age?

O Below 20 years [ 20-29 years O 30-39 years [ 40-49 years [ Over 50 years

4. Marital status: 00 Married O Single O Other (specify)

5. Education level?

OHigh school OAssociate degree CBachelor's degree CDMaster's degree OPhD OOther (specity)
6. Occupation

OPublic sector OPrivate sector OOwn Business ORetired OOHouse wife OOther

7. Monthly income of household head?

OBelow BHD 500 OBHD 501-1000 OBHD 1001-1500 OBHD 1501-2000 OMore than BHD 2001
8. Family size: O01-2 O03-4 O More than 4 OOther (specify)

9. Living Area (Governorate): OCapital OMuharraq ONorthern OSouthern

10. Housing type:

OOwned house ORented house ORented apartment OShared house 00 Owned apartment CIOther
11. Do you get electricity subsidies for a single domestic account? 00 Yes OONo

12. Is the monthly electricity bill registered in your name? O Yes OONo

Part2: User Behaviours
The sets of statements are aimed at helping you assess your behavior toward energy saving. You are kindly
requested to rate your behavior as an electricity user against each statement to indicate your level of agree-
ment with what the statement is suggesting, where the following rating are:

1= Strongly Disagree 2= Disagree 3= Neutral 4 =Agree 5= Strongly Agree

Please select the best choice for each of the below statements.

First: Attitude toward energy saving
Statements 1]2(3(4|5

13. I think saving energy in my residence is useful to protect the environment
14. I think saving energy in my residence is significant to reduce carbon emissions
15. I think saving energy in my residence is valuable to prevent energy shortage is-
sues in Bahrain
16. I think saving energy in my residence is helping the government to preserve the
natural resources for the future generation

Second: Subjective Norms

Statements 112345
17. My Friends think that I should save energy in my residence
18. My family thinks that I should save energy in my residence
19. Others who are important to me think I should save energy in my residence.

DOI: 10.26855/as.2026.06.001 14 Advance in Sustainability



Ali Hasan Eid, Christophe Alaux, Abdulkarim Hasan Rashed

Third: Perceived Behavioural Control
Statements 1[2/3/4|5

20. I believe that I can save energy at my residence

21. I have the knowledge and skills to save energy in my residence

22. Saving energy is a personal choice.

23. Saving energy in my residence is completely dependent on me

Fourth: Energy Saving Intention

Statements 1{2](3[4]5
24. 1 would like to use modern technologies that save electrical energy in my resi-
dence
25. 1 am willing to save electrical energy in my residence
26. I will make an effort to save electrical energy in my residence

Fifth: Ascription of Responsibility

Statements 1/2/3[4]5
27. 1 have a shared responsibility for environmental concerns in my country
28. I am responsible for reducing the country's electrical energy consumption
29. I believe that every citizen has partial responsibility for electrical energy saving
in the country

Sixth: Awareness of Consequences

Statements 112345
30. Energy-saving devices can reduce energy consumption
31. Energy-saving devices can reduce the damage to the environment
32. Using energy-saving devices can contribute to saving money in the monthly elec-
tricity bill
33. In general, the use of electrical energy-saving devices can have some positive
effects
34. Regular maintenance of electrical appliances in my residence such as the air con-
ditioner contributes for reducing the electric bill

Seventh: Personal Norms
The following rating are:
1=Never 2=Rarely 3= Sometimes 4 =Often 5= Always

Please select the best choice for each of the below statements.
Statements 12345
35. I feel guilty if I do not save electricity in my residence
36. I am committed to using methods to save electricity in my residence
37. 1 make an effort to save electricity in my residence

DOI: 10.26855/as.2026.06.001 15 Advance in Sustainability



Ali Hasan Eid, Christophe Alaux, Abdulkarim Hasan Rashed

Eighth: Behaviour to save electrical energy
Statements 1/2/3(4]5

38. I'm trying to buy electrical appliances labeled "energy efficient"

39. I try to prevent others from overusing electrical energy

40. I try to turn off the electric lights when I'm the last to leave my residence

41. I am interested in saving electricity in my residence on a daily basis

Part3: Knowledge of the electricity tariff and government regulations
The sets of statements are aimed at helping your asses your knowledge of the electricity tariff and govern-
ment regulations in Bahrain toward energy saving.

42. Energy-saving is a major issue concerning the national economy and people’s livelihood in Bahrain
1 2 3 4 5
Strongly Disagreed Strongly Agreed

Statements Yes | No
43. T am aware of the foundations of the Economic Vision 2030 of the Kingdom of Bahrain
in making use of natural resources to generate electric power and preserve the environ-
ment.
44. Did you know that there is a government subsidy for electricity tariffs in Bahrain?
45. 1 am fully aware of the electricity tariff for residential use in Bahrain.
46. I am aware of the value of the government subsidy that is covered by the state in the
electricity tariffs.
47. 1 am familiar with the policies and measures for the provision of electric power in
Bahrain.

The following rating for Q.48 - Q.53 is:
1= Strongly Disagree 2= Disagree 3= Neutral 4 =Agree 5= Strongly Agree

Please select the best choice for each of the below statements.

Statements 112|345
48. Changing the electricity tariff will affect my habits of using electrical appliances
at my residence
49. 1 am aware of appliances that consume a large amount of electricity
50. The stoppage of government subsidies in electricity bills will contribute to main-
taining saving electricity consumption
51. I will be affected if the government subsidy in the electricity tariff is removed
52. The monthly electric bill is too much for me
53. Saving energy in my residence does not save much money
54. I monitor my monthly consumption through the government application. O Yes O No

55. What are the main obstacles - if any - that prevent you for saving electrical energy in your residence?

56. Other remarks - if any -
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