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Abstract: To meet the larger demand for electricity supply, Malaysia needs to achieve two main
psychosocial conditions, among others—having the awareness of renewable energy and demonstrating
energy-conserving behavior. To examine whether Malaysia has met these two conditions, we recruited
225 participants (n = 109 women, n = 113 men, n = 3 did not indicate) to complete a series of
questionnaires. The results showed that the public was aware of the option of solar energy but was
not ready to install solar photovoltaic panels after being told the cost incurred. Furthermore, the
public did not show satisfying energy-conserving behaviors. To boost the installation of solar power,
increasing the public’s energy knowledge and implementing policies to reduce the installation cost
might be helpful. These findings highlighted Malaysia’s low readiness for solar power and shed
some light on what needs to be done to be better prepared for solar power.
Keywords: attitude toward renewable energy; energy-conserving behaviors; renewable energy; solar
photovoltaic panel; solar power

1. Introduction
1.1. More Electricity Supply Is Needed in Malaysia
Malaysia is a tropical country that includes Peninsular Malaysia, or West Malaysia, which has
11 states and East Malaysia which has two states—Sabah and Sarawak. The development of the
economy has put Malaysia in high demand for electricity. According to Malaysia Energy Information
Hub [1], the electricity demand per capita (kWh/person) has been increased from 626 kWh/person in
1980 to 4549 kWh/person in 2016. In 2015, 99.9% of the households in Peninsular Malaysia enjoyed
electricity, but only 95.1% of the households in Sabah and 94% of the households in Sarawak had
electricity supply in their household [2]. Acknowledging the increasing demand for electricity, the
Malaysian government has included in the Eleventh Malaysia Plan for the years 2016 to 2020 [2] to aim
for more sustainable, efficient, and reliable electricity supply. The planning was also in response to the
global commitment of reducing greenhouse gas emissions by 2050. Given the COVID-19 situation, the
government has postponed the announcement of the Twelfth Malaysia Plan (for the years 2021–2025)
to 2021 [3]. Therefore, it is unclear whether renewable energy will be included in the subsequent plan.
1.2. Steps to Actualizing the Plans
To achieve the targets set by the Malaysian government and the global commitment, efforts are
required from both the government and the public. These include, but are not limited to, developing
renewable energy and improving the public’s energy behaviors.
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1.3. Developing Solar Power
Due to its location near the equator, Malaysia is exposed to high temperature with daily solar
radiation as high as 4500 kWh/m2 throughout the year [4]. Solar radiation can be converted into energy
using solar photovoltaic (PV) cells, which usually come in the form of flat plates. The PV panels should
be set at a fixed angle that faces south or designed with a tracking device to follow the sun [5]. Solar
PV panels have been installed at the individual and commercial levels, for instance, in households
or in large buildings. To supply sufficient power for a household, a few connected PV panels are
sufficient. However, to supply power for a large building or large electric utility, hundreds of PV
panels are required.
Despite the great potential for implementations of solar power, many countries are still battling
several socioeconomic barriers to popularize the installation of solar PV panels. In Greece, the public
has positive attitudes toward renewable energy and have good energy knowledge [6]. About 73% of
the respondents in a Greek study [7] would invest in renewable energy, such as PV panels. However,
the high installation fee is the main barrier from PV installation in Greece [6]. The situation is similar in
Malaysia. The electricity prices in Malaysia are rather affordable compared to other countries [8], with
the domestic rates ranging from RM0.218 to RM0.571/kWh (i.e., €0.044 to €0.120/kWh), the commercial
rates from RM0.365 to RM0.509/kWh (i.e., €0.074 to €0.100/kWh), and industrial rates from RM0.337
to RM0.441/kWh (i.e., €0.068 to €0.089/kWh) [9,10]. These rates are comparable with the solar energy
price of RM0.218 to RM0.571/kWh (i.e., €0.044 to €0.120/kWh) sold from solar PV consumers to the
national grid [11]. However, solar power has a high initial cost of installation. When the present
study was conducted in 2018, Malaysians usually had to wait for 8 to 10 years to get a return of the
investment in solar PV installations of a 4 kW–8 kW system [12], causing more potential Malaysian
consumers to hesitate. Around the same period, the payback period was around 6 to 10 years in the
United States [13], 6 to 8 years in Australia [14], and 12 years in Indonesia [15]. In a survey conducted
in Malaysia in 2015 [16], 80% of respondents showed interest in installing solar PV but were held
back due to the cost and lack of information, and 82% of respondents would install if the cost was
comparable with the cost of fossil fuel.
Another barrier is lack of awareness. Lack of the right information and awareness has been
stopping the public from choosing renewable energy alternatives in various countries, such as Greece [6]
and China [17]. A study conducted in Malaysia revealed the same issue [18]. The study showed that
more than half of their respondents showed no concern for choosing renewable energy, and about 63%
of the respondents were unaware of the availability of incentives for renewable energy. These statistics
might seem discouraging. However, a similar survey [19] conducted two years later showed a slight
increase in the public’s interest in environmental issues and global warming, with 58% of respondents
indicating interest. However, the respondents still hesitated to install solar power if the cost was higher
than fossil fuels by only 10–20%. Because of the barriers discussed above, the growth of solar energy in
Malaysia has been slow. Only less than 2000 households installed solar PV systems in their homes in
2014 [20].
1.4. Improving Energy Behaviors
In conjunction with the global commitment of reducing greenhouse gas emissions by 2050, an
online calculator tool [21] models how a wide number of factors affect climate change and global
commitment. Based on the calculator tool, increasing reliance on renewable energy is only one of the
approaches to reducing the emission of greenhouse gases. There are other approaches we have to take
into consideration, for instance, the lifestyle factor. Lifestyle factors such as how far we travel, how big
our buildings are, how many appliances there are in our homes, and our home temperature could
contribute to the emission of greenhouse gases. These lifestyle factors can be referred to as energy
behaviors. With more energy-conserving behaviors, we can contribute to decreasing the emissions of
greenhouse gases. Therefore, it is important to cultivate energy-conserving behaviors among the public.
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1.5. Research Aims and Significance
There has been only a handful of studies investigating attitudes toward installing solar PV panels
and energy behaviors in Malaysia. According to the study by Solangi and colleagues [19], which was
conducted five years ago, there might be changes in the public’s attitudes toward solar PV panels.
Therefore, the present study aimed to examine the following research questions:
1.
2.
3.

How well was the public aware of the option of installing solar PV panels?
How willing was the public to install solar PV panels?
Which factors were associated with the awareness of solar power, willingness to install solar PV
panels, and energy-conserving behaviors? In particular, we explored several factors including
psychological well-being (how happy and satisfied with life participants were) and knowledge
about energy consumption.

2. Materials and Methods
2.1. Participants and Design
This study recruited 225 healthy volunteers. All participants who were above 18 were invited to
participate (mean age was 30.17, the standard deviation of the age was 13.43), regardless of their gender
and ethnicity. Most of the participants were recruited using the snowballing sampling method by
approaching 15 Heriot-Watt University (HWU) Malaysia student helpers, who then approached their
friends and family outside of HWU Malaysia. Therefore, almost half of the participants (n = 111, 49.3%)
were students. Other participants were full-time employees, such as doctors, lecturers, engineers, and
accountants, business owners, and housewives. See Table A1 for the basic demographic characteristics
of the sample.
There was a good balance of female (48.4%) and male participants in our study. However,
the percentage of female participants in our study was higher than the national average of 39% of
the workforce being women [22]. More than half (52%) of our participants received tertiary and
postgraduate education, an average education level much higher than the national average where
55% of employed adults completed secondary school education [23]. There was a large proportion
of participants with individual income less than RM1000 (€203). This is because many participants
were students or housewives who did not have income. After removing the students, housewives,
and those who did not indicate their occupation (n = 141), there was 61% of participants who earned
at least RM3000 (€607) per month. A monthly income of RM3000 was comparable with the national
mean personal monthly income of RM3087 (€624), albeit higher than the national median of RM2308
(€467) [24]. Most of the participants (63%) never or seldom experienced interruption in electricity
in the past year. This number was in line with the low electricity interruption rate (0.1%) in firms
in Malaysia [25]. Overall, our sample was overrepresented by women and individuals of higher
education and high income as compared to the population.
This study employed a correlational research method by administering a series of questionnaires
using the pen-and-pencil method. There were English and Malay versions of the questionnaires.
Participants were given the English version of the questionnaire. But for those who had difficulty
understanding English, they were given the Malay version.
2.2. Procedure
Since this study involved human participants, we submitted an ethics application to the ethics
committee of the Department of Psychology at HWU. Once we obtained an ethics clearance, we started
collecting data. We gave HWU Malaysia student helpers some questionnaires to distribute to their
friends and family. All participants gave informed consent before completing the questionnaires. Each
of them was assigned with a numeric code to protect their identities.
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2.3. Measures
A series of questionnaires were used to measure the study variables. The sequence presented to
participants was as follows.
2.3.1. The Satisfaction with Life (SWL) Scale
This scale [26] measured how satisfied one is with her/his life. Some sample items included “If
I could live my life over, I would change almost nothing” and “In most ways my life is close to my
ideal.” There were five items in this scale to be rated on a seven-point Likert scale from 1 (strongly
disagree) to 7 (strongly agree). None of the items needed to be reverse-scored. In a study that tested the
psychometric properties of the scale, Diener and colleagues reported high convergent validity of the
scale as the scale was positively correlated with other scales measuring similar constructs. The scale
is also suitable for individuals of various age groups [26]. In the present study, the scale had a high
internal consistency with Cronbach’s alpha value as high as 0.82. We computed the SWL scores by
averaging the items of the scale. Higher SWL scores indicated more satisfaction with life.
2.3.2. The Oxford Happiness Questionnaire (OHQ—Short)
OHQ-Short [27] is an eight-item scale that measures the level of happiness. Some sample items
include “I feel that life is very rewarding” and “I do not have particularly happy memories of the past.”
Three of the eight items need to be reverse-scored. The scale is a shorter version of the original 29-item
OHQ. Participants rated each item on a seven-point Likert scale from 1 (strongly disagree) to 7 (strongly
agree). Both the OHQ and OHQ-Short had strong construct validity as they were positively correlated
with scales that measured similar constructs (e.g., purpose in life and extraversion) and negatively
correlated with scales measuring the opposite constructs (e.g., neuroticism and psychoticism) [27]. In
the present study, the scale had a high internal consistency (α = 0.61). Three items were reverse-scored
before averaging the items of the OHQ to generate happiness scores. Higher happiness scores indicated
greater happiness.
2.3.3. The Energy Quiz
This quiz was used to measure participants’ knowledge of energy conservation and knowledge of
renewable energy. It was adapted from Abrahamse, Steg, Vlek, and Rothengatter [28]. The original
quiz from the paper by Abrahamse and colleagues had five multiple-choice questions. We adapted
some items to make them more culturally appropriate. For instance, “Which appliance uses more
energy, a washing machine or a video recorder?” was changed to “Which appliance uses more energy,
a washing machine or a radio?” In addition, “What uses more energy, with a family of four, driving
16,000 km a year or flying to the West Coast of the US (from the Netherlands)?” was amended to “What
uses more energy, with a family of four, driving 800 km from Perlis to Johor Bahru or flying from Perlis
to Johor Bahru?” In addition to these questions, we added three multiple-choice questions that are
related to solar PV panels. Specifically, one question asks whether they have seen a PV panel before;
one question asks them about the function of PV panels; one question asks whether they have heard
of large-scale PV farms. The scores of the energy quiz were computed by coding 1 for each correct
answer and 0 for incorrect or no answer. The scores were then summed up to indicate knowledge in
energy, where higher scores indicated greater knowledge in energy.
2.3.4. Energy Attitude Scale
This is a 14-item self-constructed questionnaire [29]. Three items measure attitudes toward
renewable energy. The first item asking about awareness of the option of installing solar PV panels at
home requires participants to indicate either “yes” or “no.” The second item asks about the willingness
(“yes” or “no”) to install solar PV panels at home. The third item, which is to be rated on a Likert scale,
asked participants to indicate the likelihood of installing solar PV panels at home even though it might
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cost between RM50,000 (€10,110) and RM70,000 (€14,153). Participants were to rate from 1 (not at all)
to 6 (definitely). These three items were neither averaged nor summed as the items would be analyzed
separately. The remaining 11 items measure attitudes toward a large-scale PV farm in Malaysia, which
were not the scope of the present paper. Therefore, the data pertaining to these items were not reported
in this paper.
2.3.5. Energy Behavior Scale
This is a 9-item self-constructed scale that measures energy-conserving behaviors, or in other
words, the extent to which people conserve energy. Some of these items were adapted from Abrahamse
et al. [28], such as items pertaining to the average temperature in houses and the number of light
bulbs. Other sample questions include the number of times participants cook, the number of times
participants use washing machine per week, and the number of hours participants watch television
per day. All items have multiple choices for participants to choose one that best describes them. After
reverse-scoring five items, we standardized the scores of each item and averaged the standardized
scores to indicate energy behavior, with higher scores showing more positive energy behaviors.
2.3.6. Demographic Questionnaire
This is a seven-item scale to understand the demographic characteristics of the sample.
The questions include the frequency of electricity interruption, age, gender, occupation, education
level, individual income, and residential area.
2.3.7. Malay Translation
As the potential participants in this study might not have a good command of English, these
questionnaires were translated into a Malay version. The participants who preferred Malay were given
the Malay version of questionnaires, whereas those who preferred English were given the English
version. To translate the questionnaires into Malay, the second author performed the Malay translation,
and the third author back-translated the Malay version into an English version. The two translations
were performed independently. The back-translated English version and the original English version
were examined by the first author who found that the two versions were very close with each other,
except for a few minor discrepancies. The translators discussed and resolved the discrepancies.
3. Results
3.1. Data Preparation
In preparing the data for analyses, we first imputed missing values. We replaced missing values
with predicted values using the expectation-maximization technique with the Statistical Package for
the Social Sciences (SPSS) for Windows (v.24). The SWL scale [26] had no missing values. However,
three missing values were found in the OHQ-Short [27], and they were each replaced with a predicted
value using the expectation-maximization technique. The missing values in the energy quiz were
not replaced because they were meaningful (represented incorrect or no answer). Any missing value
spotted in the energy behavior questionnaire was treated as “not applicable” or “answer not available.”
For instance, a missing value in the item regarding vehicles could mean the participant did not own a
vehicle, and a missing value in the item related to the number of light bulbs in the house could mean the
participant had no idea about the answer. Therefore, missing values were not replaced. After imputing
missing values and reverse-scoring, we averaged or summed the scores for each questionnaire (see
Table A2 for the means and standard deviations of the average and sum scores).
3.2. Preliminary Analyses
Correlational analyses were performed to examine the associations among the study variables.
See Table A2 for the analysis findings. Participants who were more satisfied with life were in general
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happier, older, and having more income. Those who were happier also tended to have more income.
Those who had a higher income were, as expected, older and had received higher education. Energy
knowledge was not significantly associated with any variables, except for age, where people who had
more energy knowledge tended to be younger. The majority of the participants (n = 217) completed
the English version of the questionnaires, and the rest (n = 8) completed the Malay version of the
questionnaires. To examine if the language version was associated with participants’ responses, we
performed a set of preliminary analyses. The results showed that those who completed the Malay
version reported having lower levels of satisfaction, t(223) = 2.19, p = 0.030, happiness, t(223) = 2.18,
p = 0.030, knowledge in energy, t(223) = 3.68, p < 0.001, and education level, t(218) = 3.16, p = 0.002.
See Table A3 for the means and standard deviations of the variables by language versions. Subsequent
analyses were performed with the language version controlled as a covariate.
3.3. Main Analyses
3.3.1. Research Questions 1 and 2
To answer the first two research questions, we performed some analyses to show the descriptive
statistics. In general, there was a large proportion of participants (n = 203, 90%) who could correctly
identify the function of PV panels. When asked about whether they were aware of the option of
individual installation of solar power, most of the participants (n = 166, 74%) indicated that they
were aware, and the rest (n = 59, 26%) indicated that they were unaware. After explaining that
solar power helps to reduce the emission of carbon dioxide, most of the participants (n = 189, 84%)
indicated that they would like to be a consumer of solar power. Only 36 (16%) participants indicated
unwillingness to be a consumer of solar power. However, once the participants were informed of the
cost incurred for solar PV installation at home (between RM50,000 (€10,110) and RM70,000 (€14,153)),
the participants rated a low level of willingness to install. On a 6-point Likert scale from 1 (not at all)
to 6 (definitely) with a mid-point at 3.5, the average responses of participants were 3.04, showing a
tendency of unwillingness.
3.3.2. Research Question 3
In answering the third research question, we performed a series of Analyses of Covariance
(ANCOVAs) to examine how people who had or did not have the awareness of installing solar panels at
home differed in their psychological well-being, energy behaviors, and knowledge. Several significant
and marginally significant findings were obtained in these analyses. Individuals who were aware of
the option of installing solar panels at home had more energy knowledge than those who were not
aware, F(1, 222) = 32.04, p < 0.001, ηp 2 = 0.126, and were more willing to install solar panels at home
despite the high cost, F(1, 218) = 6.27, p = 0.013, ηp 2 = 0.028. See Table A4 for the means and standard
deviations of each group. These two groups of participants, however, did not differ in satisfaction
with life, F(1, 222) = 0.06, p = 0.810, ηp 2 < 0.001, happiness, F(1, 222) = 0.06, p = 0.804, ηp 2 < 0.001,
and energy behavior, F(1, 222) = 0.43, p = 0.514, ηp 2 = 0.002. We also performed another series of
ANCOVAs to see how people who were willing or not willing to install solar PV panels differed in the
dependent variables. Language version was controlled in these analyses as the covariate. Table A5
shows the means and standard deviations of individuals who were willing to install solar panels and
those who were not willing. The results showed that individuals who indicated a willingness to install
solar panels reported being less satisfied with life than those who were unwilling to install, F(1, 222)
= 7.64, p = 0.006, ηp 2 = 0.033. Those who were willing to install solar panels also had more energy
knowledge, F(1, 222) = 5.74, p = 0.017, ηp 2 = 0.025, and indicated a greater level of willingness to install
solar panels at home despite the high cost, F(1, 218) = 15.95, p < 0.001, ηp 2 = 0.068. However, these
two groups did not differ in happiness, F(1, 222) = 0.90, p = 0.344, ηp 2 = 0.004, and energy behavior,
F(1, 222) = 0.01, p = 0.913, ηp 2 < 0.001.
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In general, the ANCOVA results showed that energy behaviors were not affected by the awareness
of the option of installing solar PV panels and willingness to install solar PV panels. Energy behaviors
also were not associated with energy knowledge, satisfaction with life, happiness, age, education level,
and income (see Table A2 for the correlation coefficients).
4. Discussion
4.1. Key Findings
4.1.1. Research Questions 1 and 2
In general, most of our participants (90%) had knowledge about PV panels as they could correctly
identify the function of PV panels. The number of participants who were aware of the option of
installing solar power at home was high, with almost three quarters (74%) of the participants indicating
awareness. There were even more participants (84%) indicating a willingness to purchase solar power
for their homes to help to reduce the emission of carbon dioxide. However, participants’ willingness to
support solar power was taken aback when they were informed of the cost incurred for installation at
home. On a Likert-scale from 1 to 6, the mean was only 3.04, lower than the mid-point.
4.1.2. Research Question 3
The participants who were aware of the option of installing solar power generally had more
energy knowledge and more willingness to install solar panels at home despite the high cost than those
who were not aware. The participants who were willing to install solar PV, as compared to those who
were unwilling, demonstrated more energy knowledge and indicated a greater level of willingness to
install solar panels at home despite the high cost. However, those who were willing to install tended to
be less satisfied with life. Whether participants were aware of the option of installing solar power and
whether participants were willing to install did not affect their energy behaviors.
4.2. Implications of the Study
Our study investigated the readiness of Malaysia to embrace solar energy. We paid attention to the
public’s attitudes toward individual installation of solar PV panels and the public’s energy-conserving
behaviors. The findings we obtained could shed some light on the public’s attitudes and energy
behaviors and the approaches that promote the usage of solar power in Malaysia.
4.2.1. Attitudes about Individual Installations of Solar Panels
In Malaysia, there are two barriers that contribute to the low installation rate of solar PV panels
at the individual and commercial levels. First, there has been a lack of awareness. Previous studies
showed that Malaysians were in general not open-minded about renewable energy. The respondents in
our study appeared to be somehow more supportive of renewable energy, as compared to the surveys
conducted three to seven years ago [16,18,19]. About 70% of our participants were aware of the option
of installing solar PV; 84% of our participants indicated a willingness to install solar PV; 90% of our
participants knew the function of solar panels.
The second barrier is the high installation cost. The cost of installing solar PV panels in residential
houses with the smallest system of 4 kWp could cost about RM40,000 (€8073). The return on investment
is at least eight years [12]. Due to this reason, the rate and willingness for individual installations
have been low. In previous studies conducted in Malaysia [16,18], the public did not appear to be
supportive of solar PV installations due to the high cost. In our study, although more than 80% of
participants indicated a willingness to install solar PV, they were taken aback after realizing the cost
involved. After being told about the cost of installing solar panels (between RM50,000 and RM70,000,
or between €10,110 and €14,153), the likelihood to install was on average 3.04 on a six-point Likert
scale from 1 (not at all) to 6 (definitely), which was considered gearing toward the “unlikely” end.
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These findings hinted that Malaysians are increasingly aware of environmental issues and renewable
energy options. However, the high installation cost is the main push factor. Such a situation could
be found in other countries. In Indonesia, the people were not enthusiastic about the government’s
Rooftop Photovoltaic Solar Systems policy, with only 23% of the respondents indicating interest and
71% waiting for other options [30]. The respondents expressed concerns over the high installation fee,
low return on investment of eight to ten years, and lack of awareness of the policy [30]. In Greece, the
public was supportive of renewable energy but was taken aback by the high installation fee and lack of
accurate information [6]. In China, lack of awareness, financial difficulties, and low profitability are the
main barriers [31].
To further boost the installation rate of solar PV in Malaysia, increasing awareness and setting
policies and strategies directly targeting the reduction of the cost of installation are crucial. Countries
that have higher solar PV panel installation rates, such as Italy and Germany, generally have attractive
kWh prices, lower bank loan rates, and tax reductions [6]. The feed-in tariffs in Germany range from
€0.107 to €0.123 per kWh [32] and those in Italy from €0.112 to €0.182 kWh [33], as compared to RM0.218
to RM0.571/kWh (i.e., €0.044 to €0.120/kWh) in Malaysia [11]. Germany bases its renewable energy
success on an eco-friendly culture, improved technology on energy storage, allowing its citizens to sell
energy to the national grid with attractive kWh prices [34,35]. The Italian government has recently
announced a 110% support for solar PV installations of certain renovation projects, or in other words,
there will be zero PV installation fees for such projects [36].
There have been efforts from the Malaysian government for such purposes, despite some offers
being less attractive compared to those found in Italy and Germany. The Malaysian government
has provided incentives to PV panels installation, such as tax allowance for solar energy consumers
until the end of 2020 [37]. Solar energy consumers who purchase green technology assets, such as
solar air-conditioning equipment, could get tax allowance, and companies participating in new green
technology activities, such as generating energy using solar power, could get income tax exemptions [38].
The government has also initiated the net energy metering (NEM) programme [39] that allows users to
install solar PV panels to generate energy for consumption. Users may sell the excess of the energy
produced to an electric utility company with the feed-in tariffs being the same as the self-consumption
tariffs (between €0.044 and €0.120/kWh) [11], which are lower than the feed-in tariff of RM1.04/kWh
(i.e., €0.210/kWh) in 2014 [40]. Nevertheless, the NEM scheme has provided a better offer compared to
the previous scheme where the feed-in tariffs were lower than self-consumption tariffs [41]. The NEM
scheme also turns the upfront cost into a monthly leasing fee, allowing users to pay zero upfront
costs [39]. Such an incentive pales in comparison with the zero installation fee in Italy [36]. As of 2019,
the scheme has approved 108 MW of installation from users [42], way behind its target of 500 MW by
the end of 2020 [43].
Private solar power-related companies in Malaysia, such as Solarvest, have been active in
organizing campaigns, nationwide roadshows, and talks to share the benefits of solar power with
the public [44]. These efforts sometimes have teamed up with banks to provide financing solutions
to reduce to initial investment cost of installing PV panels [44]. Such events could attract about 100
attendees in each event [44]. However, we need further data to investigate how many participants
signed up for the programs, how helpful these initiatives were in promoting awareness, and the
demographic characteristics of the attendees.
Since the individual installation of solar PV panels is not gaining its popularity due to the high
cost, another alternative for consuming solar power is large-scale implementations of solar power.
This approach requires large-scale solar (LSS) plants that generate solar power and feed the energy
to the national grid, which then combines solar energy with energy from other sources (e.g., biogas,
biomass, and hydropower). This method does not require individual installation and may overcome
the issues pertaining to high cost. Tenaga Nasional Berhad (TNB) has launched a project to purchase
solar power via LSS plants in 2017. TNB is the Malaysian multinational electricity company and is the
only electric utility company in Peninsular Malaysia. It is a government-linked company and is owned
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by the government indirectly. TNB has signed a 21-year agreement to purchase solar power from a
98-hectare solar farm located in Banting, Selangor, under Malaysia’s first LSS scheme [45]. Two other
LSS projects launched by the Malaysian government and the fourth 1GW LSS project currently opened
for bidding will be feeding solar energy to the national grid [46]. In a survey conducted in Malaysia in
2020, the public showed supportiveness of the implementation of LSS plants and the development of
renewable energy in the country [29]. Such findings are encouraging and indicate LSS implementation
as a feasible alternative to the individual installation of solar PV.
One thing to keep in mind is that the development of solar energy should remain one of the
essential parts of the economic development in Malaysia. Countries that set clear national goals for
renewable energy development generally have higher solar PV penetration rates (e.g., [34]). With
higher per capita gross domestic product, solar panels will be more affordable, and people will be more
willing to pay for solar energy [47].
4.2.2. Energy-Conserving Behaviors
It is expected that having awareness of individual installations and/or willingness to install solar
PV panels would be associated with energy-conserving behaviors. Our findings showed that awareness
and willingness did not affect participants’ energy-related behaviors.
In general, the energy behaviors of our participants were rather disappointing with an average of
2.50 (raw scores), where the highest possible raw score is 9 which indicates the best positive energy
behaviors. With the current level of positive energy behaviors, the chances of Malaysia reaching the
international standard of greenhouse gas emissions could be slim. In addition to developing the
technology of renewable energy, it is crucial to change Malaysians’ energy behaviors. We strongly
recommend more research effort to investigate the factors that would promote energy behaviors among
the Malaysians.
4.3. Limitations and Suggestions for Future Studies
As one of a handful of studies that examined the public’s responses to renewable energy in
Malaysia, the study provided several important theoretical and practical implications. However, the
findings of the present study should be interpreted with caution due to the following limitations.
The sample in this study might not be representative of the people in Malaysia. The participants
recruited from this study were mainly well versed in English as most of them completed the English
version of the questionnaire. They were also highly educated and had a high income. Although there
was a small proportion of less educated and low-income participants in our study, they might not
be well represented in the present study. Therefore, some of the findings of the present study might
not be representative. For instance, the high percentage of awareness of individual installation of
solar PV and the supportiveness for renewable energy might be overrepresented by the high income,
high education group in the sample. Furthermore, most of our participants came from West Malaysia.
The East Malaysians’ opinions and attitudes were not well represented in this study.
One of the items asked participants their likelihood of installing solar PV panels given the cost of
between RM50,000 and RM70,000. However, this study did not provide further information regarding
the long-term savings. Such unbiased information is needed for participants to make an informed
decision. This study also did not measure other potential barriers to installation, such as access to
installers and information about the incentives from the government.
Some analyses in this study divided participants into groups, such as participants who were aware
versus unaware of solar PV panel installation. These categorizations were based on self-perception
responses, which might be different from objective measures. For a different categorization, future
studies may base the categorization on objective measures, such as measures of knowledge about solar
PV panels.
Our participants, in general, showed a lack of energy-conserving behaviors. It is intriguing that
even having energy knowledge did not affect their energy behaviors. Since energy behaviors are
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important in conserving energy and maintaining a sustainable environment, we would like to urge more
research to figure out significant factors that may help to improve energy behaviors among Malaysians.
5. Conclusions
As one of the limited number of studies that investigated Malaysians’ attitude toward solar energy
and Malaysians’ energy behaviors, our study provided important findings and implications for social
issue campaigns and policymakers. We examined two psychosocial conditions necessary for meeting
the higher demand for electricity, namely the awareness of renewable energy and energy-conserving
behaviors. We found that while the public met the first condition, with most of them having knowledge
about renewable energy, they did not satisfy the second condition with the respondents showing a
rather disappointing level of energy-conserving behaviors. Furthermore, we noticed that despite
having the willingness to install PV panels, the respondents were hesitant in turning such willingness
into action due to the cost incurred. Our findings highlighted the efforts needed to prepare Malaysia
for the development of renewable energy.
Author Contributions: Conceptualization, Y.I.G.; Methodology, A.N.T.; Investigation; A.N.T., Y.I.G., and T.C.Y.;
Formal analysis A.N.T.; Writing—original draft preparation, A.N.T.; Writing—Review and editing, Y.I.G. and
T.C.Y.; Project administration: Y.I.G. and A.N.T.; Funding acquisition, Y.I.G. All authors have read and agreed to
the published version of the manuscript.
Funding: This research was funded by Fledge Funding, Energy Academy, Heriot-Watt University, United Kingdom.
Conflicts of Interest: The authors declare no conflict of interest.

Appendix A
Table A1. The demographic characteristics of the sample.
Variable
Gender

Highest education

Income

Frequency of electricity
interruption

Questionnaire version

Categories

Number of Participants

Percentage

Female
Male
Did not indicate
Primary school
Secondary school
Diploma
Bachelor
Master
Doctorate
Did not indicate
Less than RM1000
RM1000-RM2000
RM2000-RM3000
RM3000-RM4000
RM4000-RM5000
RM5000-RM6000
RM6000 and above
Did not indicate
0—Never
1
2
3—Always
Did not indicate
English
Malay

109
113
3
4
51
48
91
20
6
5
102
14
20
21
12
12
28
16
39
102
46
21
17
217
8

48.4
50.2
1.3
1.8
22.7
21.3
40.4
8.9
2.7
2.2
45.3
6.2
8.9
9.3
5.3
5.3
12.4
7.1
17.3
45.3
20.4
9.3
7.6
96.4
3.6
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Table A2. The correlation coefficients among variables.

1. SWL
2. Happiness
3. Energy behavior
4. Energy
knowledge
5. Age
6. Education level
7. Income
Means
Standard deviations

1

2

3

4

1.00
0.58 **
−0.06

1.00
−0.12

1.00

−0.04

0.09

0.07

1.00

0.17 *
0.11
0.21 **
4.86
1.08

0.17 *
0.13
0.21 **
4.69
0.71

−0.01
0.09
0.00
0.00
3.34

−0.24 **
0.05
−0.11
5.73
1.59

5

6

7

1.00
−0.03
0.63 **
30.17
13.43

1.00
0.33 **
4.41
1.08

1.00
2.88
2.24

Note. SWL = satisfaction with life. * p < 0.05, ** p < 0.01.

Table A3. The means and standard deviations of the variables by language version.

SWL

Happiness

Energy behavior

Energy knowledge

Education level

Income

n
M
SD
n
M
SD
n
M
SD
n
M
SD
n
M
SD
n
M
SD

English

Malay

217
4.89a
1.06
217
4.71a
0.71
217
0.04
3.37
217
5.80a
1.56
212
4.45a
1.07
201
2.89
2.28

8
4.05b
1.23
8
4.16b
0.56
8
−1.12
2.63
8
3.75b
1.16
8
3.25b
0.71
8
2.75
0.89

Note. SWL = satisfaction with life, n = number of participants, M = mean, SD = standard deviation. The means in
the same row with different subscripts differed significantly from each other.

Table A4. The descriptive statistics of individuals with or without awareness of the option of installing
solar panels at home.
Yes

Topics

Variables

Psychological well-being

satisfaction with life
happiness

Energy behaviors
Energy knowledge
Demographic variables

Energy attitudes

age
education level
income
willingness to
purchase PV panels
for home

No

Mean

SD

Mean

SD

4.87
4.71
0.11
6.10
29.92
4.40
2.82

1.09
0.76
3.38
1.40
13.93
1.09
2.32

4.83
4.64
−0.32
4.69
30.89
4.42
3.04

1.05
0.57
3.26
1.65
11.95
1.05
2.02

3.21

1.51

2.54

1.44

Note. SD = standard deviation, PV = photovoltaic.
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Table A5. The descriptive statistics of individuals who were willing and those who were unwilling to
install solar panels.
Yes

Topics

Variables

Psychological well-being

satisfaction with life
happiness

Energy behaviors
Energy knowledge
Demographic variables

Energy attitudes

age
education level
income
willingness to
purchase PV panels
for home

No

Mean

SD

Mean

SD

4.80
4.72
0.01
5.87
30.21
4.43
2.84

1.04
0.71
3.39
1.55
13.90
1.09
2.28

5.21
4.53
−0.07
4.97
29.97
4.28
3.09

1.22
0.72
3.13
1.61
10.84
1.00
2.07

3.22

1.48

2.03

1.31

Note. SD = standard deviation, PV = photovoltaic.
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