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Abstract - Malaysian people tend to use electricity generated from non-renewable fossil fuel every day and 
unaware of the situation that these resources are actually decreasing and depleting due to its rapid consumption. 
This is due to the rapid development of Malaysia that leads to heavy consumption of electricity in their lifestyle. 
In addition, the lack of knowledge of these people on the importance of renewable energy that can act as 
supplement power for electricity. People also are unaware of global warming issue and carbon footprints that 
produced due to electricity generation. Frequent blackouts can also occur in the future if the non-renewable 
resources deplete. Therefore, it is necessary to find a solution to overcome this situation. The aim of this research 
is to explore the establishment of using renewable energy sources as a supplement energy for electricity in order 
to establish a sustainable community lifestyles in Malaysia. The focus of this study is to enhance and encourage 
people in middle and low-income group in Malaysia to use energy generated from renewable energy. The most 
accessible renewable energy that can be gained in Malaysia is solar energy. Therefore, it is wise to propose a 
sustainable community lifestyle in Malaysia which is based on the application of solar energy. Through extensive 
literature, case studies, field observation, survey, simulation and modelling, the feasibility of establishing a 
sustainable solar community lifestyle can be explore. The focus of these studies is to help the middle and low-
income group communities in Malaysia to obtain a sustainable lifestyle without the power interruption issue in 
the future. An analysis will be made and will be seen if the establishment of solar PV technology can be integrated 
as future technologies. 
Keywords -  Renewable Energy, Sustainable Community, Solar Energy, Solar Technology  
 
1 INTRODUCTION 
 
1.1 Background of study  

Since after 2014, there is an issue about higher electricity bills in Malaysia due to the increasing 
tariff by Tenaga Nasional Berhad (Shagar, 2013). According to Rasid (2018), Malaysia maybe facing 
higher electricity bills because of the Electricity Industry Fund (EIF) that has been charged by TNB is 
used to absorb the increase in cost in the form of a surcharge. Higher surcharges apply to consumers if 
the use of electric energy is greater which is more than RM 0.30 per 1 kW (Mohd Noh, 2018). More 
electricity is used, more surcharge will be apply to consumers. Based on “Malaysia – oil and gas” (n.d.), 

the increase in bills was also due to the large demand and it exceeds the current supply of crude oil.  
Mostly electricity production comes from burning fossil fuel such as coal, oil and natural gas. 

These productions of electricity can impact climate change on earth (“Air Quality Issues of Electricity 

Production: Climate Change,” n.d.). The carbon that came from burning fossil can contribute to the 
greenhouse effect meaning that the increased quantities of gases such as carbon dioxide in the air 
increased, and will also trapped the heat from these gases from the sun and cause a gradual rise in the 
temperature the earth’ atmosphere (Definition of 'greenhouse effect',”2010). This can affect global 

warming and it will create serious natural disasters. Fossil fuel is non-renewable energy because they 
were formed from the buried remains of animals and plants that lived millions of years ago (“Nuclear 

explained,”2018). The use of fossil fuel will be exhausted and the effects of burning can cause pollution 

(Mikael and Xu, 2013). Therefore, it is significant to establish a sustainable lifestyle, and this aim can 
be achieved through utilising renewable energies into the establishment of people’s lifestyles (Carlisle 

et al., 2008). However, it is hard to meet this goal since people keep on depending on energy from fossil 
fuel through their lifestyles.  

Establishing a sustainable community lifestyle through the empowerment of renewable 
energies provide many benefits to the people, globally and locally (Terrapon et al., 2014). Among the 
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benefits are it create more self-sustaining energy production, especially during power interruption or 
blackouts from the fossil fuel electricity (Baranski, 2018) and gives control in the electricity bills price, 
so that option to use more affordable energy can be found (Hsu, 2019). It also promote greener lifestyles 
since green energy is being used (Letcher and Fthenakis, 2018). There are many option in adopting 
green energies into people’s lifestyles, for instance solar, wind, biomass, wave and geothermal energy 
(“Renewable Energy,” n.d.). 

In the case of Malaysia, the most potential renewable energy to be utilised comes from solar 
energy. This is because Malaysia is exposed to solar radiation for average 4500kWh/m²/12hours every 
day with higher radiation stated at 1900 kWh/m2 in Kota Kinabalu and followed by Bayan Lepas also 
Georgetown with annual solar radiation of 1890 and 1785 kWh/m² (Aziz, 2016). The capital price of 
installing solar panel has also decreased for the past 10 years, from RM 45, 000 for 4kWp per house in 
2009 (Tan , 2014) to RM 19, 000 for 4kWp per house in 2019. This shows a huge potential in using this 
energy to establish sustainable community lifestyles in Malaysia.  

Unfortunately, average Malaysians still lack exposure on solar energy technology and had 
caused less interest in solar energy application (Anonymous, 2014). They prefer electricity that came 
from fossil fuels because it is much easier and has long been used in the world (Anonymous, 2014). 

However, issues on power interruptions due to ‘energy gap’ (“Common Power Problems & 

Power Protection Solutions,” n.d.) can occur in Malaysia since fossil fuel resources are not sustainable 

(Chen, 2019). At the moment, fossil fuels used in Malaysia to generated electricity comes from coal 
resources that is imported from Indonesia (Leong , 2018) and oil and gas that comes from South China 
Sea (“Energy Exploration and Development,” n.d.). These resources can be depleted in the near future 

and the stock of resources may decreased year after year (“When will fossil fuels run out,” n.d.). It is 

hard to imagine if the electricity production from fossil fuels depleted due to the issues of fossil fuel 
depletion. It may be difficult for people to do daily work (“When will fossil fuels run out,” n.d.). The 

road may also be chaotic due to non-functioning traffic lights. Those who work in high-rise buildings 
are forced to climb stairs due to the non-functional lift due to the lack of electricity (Bakar, 2017). Food 
will be easily spoilt since there is no electricity for fridge and freezer. Without energy, it cannot be 
imagined how life is in the world today (Bakar, 2017). Hence, it is important to establish a sustainable 
lifestyle, and this can be achieved through solar energy application for community’s lifestyles in 

Malaysia.  
 

2 PROBLEM STATEMENT 
 

Disruption of electricity supply is the loss of long or short supply of electricity in an area. There 
are many causes of power outages (“The Many Causes of Power Failures”, n.d.). These include failure 

of the central power generator, damage to the transmission line, substation or other parts of the electrical 
distribution system, short circuit, or overload on the mains supply (“The Many Causes of Power 

Failures”, n.d.). Disruption of electricity supply can be critical in areas where public safety and the 
environment are at risk (“How a Power Outage Puts Your Home Security at Risk,’2018). Institutions 

such as hospitals cannot operate because they depend on electricity to operate (“Surgeons can’t work 

in the dark,”2017). In addition, when there is a power outage in Malaysia, the homeowner will usually 

wait for the power supply to recover without doing anything and these may take up to more than 24 
hours. This shows that the Malaysia population is very dependent on electricity (Hafshar, 2015). 
Consequently, it is vital to establish a sustainable lifestyle that can depended on energy applications, 
and this can be accomplished through renewable energy application for community’s lifestyles (Carlisle 
et al., 2008). 

In addition, the implementation of solar panels is also an issue, as many people lack information 
about solar panels technologies (Pedraza, 2014). People always thought the use of solar panels was 
expensive and only used by high-income communities. Nor do they know how much electricity they 
can save by using solar panels (Karakaya and Sriwannawit, 2015). If effort can be made to introduce 
solar energy application to communities in Malaysia, it will create sustainable solar community’s 

lifestyles in Malaysia and promote greener way of living (Tu, 2016).  
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2 LITERATURE 
 

A sustainable community is a community that takes into account human needs over the long 
term such as taking into account various backgrounds, security, managing human capital, nature, 
finances, current needs, ensuring resources are available to future generations and having the right to 
make decisions to achieve mutual prosperity (“What is a sustainable community,”2019). 

One of the key aspect to provide a sustainable community is through securing energy resources 
in a country (“What is a sustainable community,”2019). However, people tend to use electricity 

generated from non-renewable fossil fuel every day and unaware of the situation that these resources 
are actually decreasing and depleting due to its rapid consumption which leads to unsustainable lifestyle 
(“When will fossil fuels run out,” n.d.). 

Many studies have been conducted to see the potential of renewable energy in a sustainable 
community in Malaysia. The government supports and encourages people to green energy (Mekhilef et 
al., 2014).  

There are many sources of renewable energy that came from wind, water, sunlight and also 
energy from plant and animals in the form of food (Johanson, 2015). Others than that, people also used 
non-renewable resources from oil, coal and natural gas in order to get energy for their living in the 
world (Johanson, 2015).Renewable energy is sustainable energy because these sources are non-
exhausted and it is reliable for the long term (“Renewable energy and alternate energy sources,”n.d.). 

Renewable energy is safe energy and eco-friendly.  
In the case of Malaysia, the must accessible energy comes from solar. Based on Senthilarasu S. 

(2016), solar energy is the most abundant and everlasting energy resource available on earth. Solar 
panel is a module that can convert light from the sun into direct current (DC) electricity (Energy Matters, 
2018). Solar PV has been viewed as an alternative technology for the past couple of decades. According 
to government policies, they supported that solar panel is a low cost, low carbon emission, and long-
term stability (Senthilarasu S., 2016).  

There are several types of solar panel that has different advantages and disadvantages which is 
monocrystalline, polycrystalline and thin-film (“PV Solar Thin Film vs. Polycrystalline,”n.d.). For 

monocrystalline, the advantages of this solar panel is its high efficiency also aesthetics but 
unfortunately, this solar panel cost is higher than the other solar panel. The advantages for 
polycrystalline and thin-film is their cost is economical but the advantages are both solar panel has the 
lowest efficiency (“Types of solar panel,” 2019).  

The overall advantages of using solar panels are the extra sunlight that has been absorbed can 
be stored for later use. Others than that it’s a cost-saving, the electricity from the solar panel is free and 
have a long life span also it’s eco-friendly (“The benefits of solar power,”n.d.). By using the solar panel 

as the source of electricity, the problem such as pollution can be avoided because solar is a naturally 
sources that can’t create a greenhouse effect like electricity from burning fossil fuel (“Easing Concerns 

About Pollution From Manufacture Of Solar Cells,”2008).  
According to Hussin (2019), Malaysia ranks third in the world as a hub for solar power and 

green technology and is a national economic resource. Sustainable Energy Development Authority 
(SEDA) has introduced new policies such as the Net Energy Metering (NEM) program. NEM is 
generating and consume user electricity by installing a solar PV system on user rooftop via the NEM 
program (Hussin, 2019). Any excess of energy generated by user solar PV system can be offset on a 1 
on 1 basis. NEM program can reduce electricity, generate own clean energy, reduce carbon footprint 
and hedge against uncertainty in electricity tariff (“Retrieved from Net Energy Metering (NEM),”n.d.). 

It is the government's commitment to developing the solar industry. Most energy companies are already 
developing their plans or pursuing existing strategies to generate more renewable energy to reduce 
electricity bills and carbon dioxide emissions (Hussin, 2019).   

With the strong policies from the government, Malaysia has the potential to establish a 
sustainable solar community (Mekhilef et al., 2014). However, it needs strategic mechanism, standard 
procedures and guideline, and financial aid for the government to promote this application for 
communities.  
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4 SCOPE OF CASE STUDY 
 

Purpose of this research is to focus on the establishment of solar technology application 
between communities that has middle income and low income group with locations of higher solar 
exposures. The investigation on electricity bill and monthly income are essential in order to get a piece 
of information whether the establishment of solar communities can be implemented. This research case 
study is focused on communities in Selangor and Perak. Since both states comprises higher population 
of low and middle communities, that is significant purpose for this study.   

Selangor is exposed to solar radiation for average 1653 kWh/m² peryear, while Perak is 1862 
kWh/m² peryear. The selected communities for this case study is based on their income which is a low 
and middle-income group also on their locations characteristics. The study will be conducted in three 
chosen locations, basically (i) near to the seashore, (iii) rural areas(typical village), and (iii) sub-
urban(housing residential area) which are based on the communities income. Basically, the 
communities near to the (i) seashore is lower income, (ii) rural village is low to average medium income 
and (iii) sub-urban communities is medium income.   

 
5 THE INTEGRATION OF RESEARCH QUESTIONS AND RESEARCH OBJECTIVES 

FOR THE RESEARCH 
 

Research Questions Research Objectives  Research Methodologies and 
Approaches  

What are the 
characteristics needed in 
establishing a solar 
community lifestyles? 

To identify the characteristics needed 
in establishing a solar community 
lifestyles 

• Literature review 
development: 
- Review appropriate 

theory and identify 
research questions, 
problem statement and 
content. 

What is the potential of 
solar energy application in 
establishing a solar 
community lifestyle in 
Malaysia? 

To investigate the potential of solar 
energy application in establishing a 
solar community lifestyle in Malaysia 

• Case studies: 
(i) near to the seashore 

(low income) 
(ii) rural areas(typical 

village) (low to 
average medium 
income) 

(iii) sub-urban (housing 
residential area) 
(medium income) 

• Interview: 
- The government  

• Simulation and modelling 
• Questionnaires 

 
What is the feasibility 
prospects of establishing a 
solar community lifestyle 
in Malaysia? 

To determine the feasibility prospects 
of establishing a solar community 
lifestyle in Malaysia 

• Numerical analysis 

 
6 METHODOLOGY 
 

For details of the case study, the location for case study number 1 has been determined in a 
residential area on urban areas. And for case study number 2 is communities that living next to the 
beach/river. Below is the framework for the implementation of solar panel and conceptual model for 
both communities: 
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Mixed Method Research Design 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Framework for implementation of solar panel 
 

7 CONCLUSIONS 
 

To sum up, in order to create a sustainable community lifestyle, issues such as lack of 
awareness and lack of knowledge must be addressed by highlighting the issue of global warming to 
raise awareness for the people. they also need to know the advantages of solar technology and how 
cheap it can be and save on their electricity bills. So assessments will be made on low- and middle-
income groups in Perak dan Selangor to see if they can create a sustainable community lifestyle. after 
the research is carried out, the results will be evaluated and seen if the aims of this research purpose 
of this research can be established and solar PV technology can be integrated as future technology.  

Simulation & modelling 

Data collection interviews 
and existing documentation 

Questionnaire analysis and 
factor identification 

Mainly Equal 

Case study framework 

Research topic, research questions & 
objective, problem statement & issues 

Case studies selection: 
 
LOW INCOME                 AVERAGE LOW TO MEDIUM INCOME              MEDIUM INCOME 
(i)  Near to the seashore                  (ii) Rural areas (typical village)                                       (iii) Sub-urban (housing residential area)                                                                                                                                  
 

 

Questionnaire  

Future application on sustainable 
solar community approaches  

Analysis  

Integration of results 
and validation 
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