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Abstract

This research aims to analyze compliance with the implementation of POJK 51 of 2017 This study
aims to analyze the practices of electrical installation and energy-saving strategies in households. The
research method used is a literature review involving the analysis of various literature sources and
related research. The study found that improper electrical installation practices can increase the risk
of fire and electrical disturbances. The use of energy-efficient labeled electrical appliances and smart
home technology has been proven effective in reducing energy consumption in households. Factors
such as public awareness of the importance of energy efficiency and the availability of information
on energy-saving technologies also influence consumer behavior in choosing electrical appliances
and managing energy use in households. Understanding these findings is expected to produce useful
recommendations for researchers and practitioners in efforts to improve energy efficiency and
electrical installation safety in households.

Keywords: Installation, electrical power, household

Abstrak

Penelitian ini bertujuan untuk menganalisis praktik pemasangan instalasi listrik dan strategi
penghematan energi di rumah tangga. Metode penelitian yang digunakan adalah kajian pustaka yang
melibatkan analisis berbagai sumber literatur dan penelitian terkait. Hasil kajian menunjukkan
bahwa pemasangan instalasi listrik yang tidak sesuai standar dapat meningkatkan risiko kebakaran
dan gangguan listrik. Penggunaan peralatan listrik berlabel energi efisien dan teknologi rumah
pintar telah terbukti efektif dalam mengurangi konsumsi energi di rumah tangga. Faktor-faktor
seperti kesadaran masyarakat tentang pentingnya efisiensi energi dan ketersediaan informasi tentang
teknologi hemat energi juga memengaruhi perilaku konsumen dalam memilih peralatan listrik dan
mengatur penggunaan energi di rumah tangga. Dengan memahami temuan ini, diharapkan dapat
dihasilkan rekomendasi yang berguna bagi peneliti dan praktisi dalam upaya meningkatkan efisiensi
energi dan keselamatan instalasi listrik di rumah tangga.

Kata kunci: Intalasi, daya listrik, rumah tangga

Introduction

Household electrical installations are an important aspect of modern life that require special
attention in their design and installation as the safety, efficiency, and reliability of electrical systems
are crucial, given the potential hazards that non-compliant installations can pose. In addition, with
the growing awareness of energy efficiency and environmental sustainability, saving electrical power
in households has become a top priority for many families and policymakers. According to Asrori et
al. (2021), household electrical installation is a process that requires careful planning and adherence
to established safety and efficiency standards. Based on the Indonesian National Standard (SNI) and
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guidelines from the Indonesian Engineers Association (PII), electrical installations must be planned
and installed by experts who have competency certification. This is important to ensure that the
electrical installation not only functions properly but is also safe for use by the occupants of the house.
Some of the important components involved in household electrical installations include distribution
panels, cables, switches, sockets, and safety devices such as fuses and MCBs (Miniature Circuit
Breakers) (Maduretno, 2020).

In addition, electrical installations require a distribution panel which is the main control center
of the household electrical installation. Sumarno et al. (2023) explain that this distribution panel
functions to distribute electricity from the main power source, such as an electricity meter, to various
circuits in the house. In choosing a distribution panel, it is important to consider its capacity to match
the household's electricity needs. The distribution panel must also be properly installed and well-
connected to all electrical circuits in the house. Cables are another important component in household
electrical installations. Cables are used to connect various electrical devices, such as lights, electronic
devices, and sockets, to the main power source. Choosing the right cable is important to avoid
overheating and fire. In addition, the cable must also be properly installed and well insulated to
prevent leakage of electric current.

Other components are switches and sockets and these are the components that allow users to
control the flow of electricity to various devices and lights in the house. Switches are used to turn on
and off lights or electrical devices, while sockets are used to connect electrical devices to electrical
circuits (Ahmad Fahriannur & Yuli Hananto, 2023). The selection of quality switches and sockets
that are suitable for household needs is very important to maintain the safety of the occupants of the
house. Safety devices such as fuses and MCBs (Miniature Circuit Breakers) are very important
components in household electrical installations. These safety devices are tasked with protecting
electrical circuits from overcurrents or short circuits that can cause fire or damage to electrical
devices. Fuses work by disconnecting electricity when the current exceeds the specified capacity,
while MCBs automatically disconnect electricity when a short circuit or overcurrent occurs. The
selection and installation of these safety devices must be done carefully by applicable safety
standards.

Apart from these components, according to Hajar & Julianti, (2021), several other factors need
to be considered in the installation of household electrical installations. One of them is the selection
of the type of electricity source used, whether from the PLN network or renewable energy sources
such as solar panels. The selection of this type of electricity source will affect the design and selection
of appropriate electrical installation components. In the process of installing household electrical
installations, it is important to involve experts who have sufficient knowledge and experience in this
field. They must follow applicable safety and efficiency standards and have competency certifications
that guarantee the quality of their work. In addition, it is necessary to periodically inspect and test the
electrical installations to ensure that they are functioning properly and are safe to use (Harahap et al.,
2022). To increase awareness of the importance of safe and efficient electrical installations, the public
also needs to be educated on how to use electricity wisely and safely. This can be done through
socialization campaigns and counseling about the dangers of electricity and how to avoid them. Thus,
it is expected to create a safe and comfortable household environment for all residents.

Previous studies have shown that errors in electrical installation can cause fires, electric shocks,
and damage to electronic equipment. For example, a study conducted by Rustandi, (2020) in Jakarta
showed that 30% of household fires were caused by non-standard electrical installations. Therefore,
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an in-depth understanding of the correct installation procedures and selection of high-quality
materials are essential to mitigate such risks. Saving electrical power in households can be achieved
through various strategies, including the use of efficient electrical appliances, the application of smart
technology, and changes in consumer behavior. Based on research by Rondonuwu et al. (2023), the
use of energy-efficient labeled appliances (e.g., Energy Star labeled appliances) can reduce electric
power consumption by 20-30%. In addition, the application of smart home technology that allows
automatic regulation of electricity usage based on needs also has the potential to save power
significantly. Another study by Syahid et al. (2021) identified that lighting is one area where
substantial savings can be achieved. The use of LED lights compared to traditional incandescent lights
can reduce electricity consumption by up to 80%. In addition, the installation of motion sensors and
timers to automatically control lighting can further improve energy efficiency.

This research has significant differences compared to previous studies in several key aspects.
First, the focus of this research is more on household electrical installations and practical power
saving. Previous research tends to provide an overview of the energy efficiency or safety of electrical
installations without emphasizing real applications in the household environment. Therefore, this
study makes a more direct and measurable contribution toward improving energy efficiency
awareness and practices at the household level. Secondly, this study takes a holistic approach that
includes analysis of the technical, user behavior, and social impacts of proper electrical installation
and use of energy-saving strategies. In contrast, previous studies may have tended to focus on
technical aspects alone without considering the social context and human behavior that influence the
effectiveness of the proposed solutions. Third, this study places greater emphasis on the practical
applicability of the research findings and recommendations. This is reflected in concrete
recommendations such as stricter regulations and incentives to encourage the adoption of energy-
efficient technologies. Previous studies may tend to provide conclusions without providing concrete
directions for further actions that can be taken by policymakers or the general public.

This research aims to analyze the technical aspects of household electrical installations and
identify effective methods to save electrical power consumption. The main focus of this research is
to understand how proper installation design can improve energy efficiency and reduce electricity
costs without compromising comfort and functionality.

Research Method

The research method used in this research is qualitative research, qualitative research is a
research method used to be used to understand social phenomena in depth. Qualitative research not
only describes the phenomenon but also seeks to understand the meaning and context of the
phenomenon (Unaradjan, 2019). This type of research is a literature study research that researchers
conduct by collecting, studying, and analyzing references or sources obtained in writing or in the
form of writing such as books, journals, articles, documents, and other sources of information that
are significant to the topic/title under study. Then the researcher analyzes and concludes to find
answers to what the researcher is researching.
Result and Discussion

Based on a literature analysis to understand and compile research findings on electrical
installation and energy saving in households through the literature review method, the researcher
investigated various literature sources, scientific articles, and related research. Through an in-depth
analysis of the existing body of knowledge, several key findings were identified, providing an in-
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depth understanding of the challenges, solutions, and potential in improving energy efficiency at the
household level.
Electrical Installation Standards and Procedures
Previous studies have highlighted the importance of adherence to standards and procedures in
household electrical installations. According to Diarja & Anwar, (2024), complying with the
Indonesian National Standard (SNI) and guidelines from the Indonesian Engineers Association (PI1I)
is an important step to ensure the safety and quality of electrical installations. This finding confirms
that non-standard electrical installations can increase the risk of fire and electrical faults that could
potentially harm household occupants.
Risks and Impacts of Poor Electrical Installations
Lasera & Wahyudi's (2020) study highlights the risks and negative impacts caused by poor or
non-standard electrical installations. The researchers found that installations that do not comply with
standards can often cause electric shock, damage to electronic equipment, and even fire. This
emphasizes the urgency of paying attention to the quality of electrical installations in households to
prevent potential hazards for home occupants.
Effects of Using Energy-Efficient Appliances
Several studies have highlighted the positive effects of using electrical appliances labeled as
energy efficient in reducing energy consumption in households. According to Yusuf et al. (2023),
replacing traditional incandescent bulbs with LED bulbs can reduce energy consumption by up to
80%. These findings confirm the importance of choosing energy-efficient electrical appliances to
reduce electricity bills and environmental impact.
The Role of Smart Home Technology in Energy Saving
The application of smart home technology has also been proven effective in helping households
save energy. Several studies have shown that the implementation of automation systems to control
lighting, cooling, and water heating can significantly reduce energy consumption (Ramin, 2023). For
example, the use of smart thermostats that regulate room temperature based on the time of day and
the habits of the home's occupants can save up to 15% energy.
Factors Influencing Consumer Behavior
In addition, research findings also highlight the factors that influence consumer behavior related
to energy use in households. According to Hambali et al. (2020), awareness behavior about the
importance of energy efficiency and the availability of information about energy-saving technologies
can influence consumers' decisions in choosing electrical appliances and managing their energy use.
Recommendations for Improving Energy Efficiency in Households
Based on these findings, several recommendations can be proposed to improve energy
efficiency in households:
1. Tighten regulations on household electrical installations to ensure compliance with safety
and efficiency standards.
2. Encourage the use of electrical appliances labeled as energy efficient through tax
incentives or subsidy programs.
3. Educate the public on the benefits and latest technologies in energy saving through public
campaigns and training programs.
4.  Encourage the development and adoption of smart home technologies that can help
optimize energy use in households.

The findings in this study are by several theories, namely.
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A. Electrical Installation Standards and Safety Theory

The finding that non-standard electrical installations can increase the risk of fire and electrical
faults is directly related to the theory of electrical installation standards and safety. This theory states
that the application of appropriate standards in the design, installation, and maintenance of electrical
installations is important to ensure the safe use of electricity in households (Pramudita et al., 2022).
Non-compliance with these standards can result in equipment damage, fire, and even injury to
householders. The standards not only aim to ensure that electrical installations function properly but
also to protect householders from various risks associated with electricity use. One of the main risks
that can be avoided by implementing the standards is the risk of fire. Electrical installations that do
not meet the standards can cause short circuits or overheating which can eventually result in a fire in
the household.

In addition to the risk of fire, non-compliance with electrical installation standards can also
cause electrical disruptions that can interfere with the daily activities of home residents. Electrical
disturbances such as sudden blackouts or sudden disconnection of electricity can disrupt various
electronic devices and household activities that require electricity, such as cooking, using electronic
equipment, and lighting. According to Ismail et al. (2020), The theory of electrical installation
standards and safety emphasizes the importance of planning, installing, and maintaining electrical
installations that comply with established standards. This includes the selection of quality electrical
installation components, proper wiring selection, correct installation, and the use of appropriate safety
devices. In addition, the theory also emphasizes the importance of engaging experts who have
knowledge and experience in electrical installations to ensure that all processes are carried out
properly.

In this context, it is important to understand that electrical installation standards are not only set
to meet legal requirements but also to protect the safety and security of electricity users. Non-
compliance with electrical installation standards is a serious offense that can have fatal consequences.
Therefore, every step in the design, installation, and maintenance of electrical installations must be
carefully carried out under the applicable standards. One important aspect in the application of
electrical installation standards is the selection of appropriate installation components. Components
such as distribution panels, cables, switches, and sockets must be selected based on household needs
and by applicable standards. For example, in cable selection, it is important to consider the capacity
of the current to be passed as well as the environment where the cable will be installed to avoid
overheating or damage due to environmental factors.

The selection of the distribution panel is also an important step in planning the electrical
installation. The selected distribution panel must be able to accommodate a sufficient number of
circuits to meet household electricity needs and be equipped with an adequate protection system. This
aims to protect electrical circuits from overcurrent or short circuits that can cause fire or damage to
electronic equipment. In addition to component selection, the electrical installation process also plays
an important role in ensuring user safety and security. Installation must be done carefully by
applicable standards and guidelines to avoid errors that could cause safety risks. Installation of cables,
switches, sockets, and other components must be done by experts who have adequate knowledge and
experience in electrical installation.

The use of safety devices such as fuses and MCBs (Miniature Circuit Breakers) is also an
important step in protecting electrical installations from various risks. Fuses and MCBs work by
disconnecting electricity when there is a short circuit or excess current that can cause damage or fire.
Therefore, the selection and installation of these safety devices must be done carefully by applicable
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standards. In addition, regular maintenance of electrical installations is also very important to ensure
that they continue to function properly and are safe to use. Maintenance includes regular checks on
all components of the electrical installation, replacement of worn or damaged components, and repairs
if problems are found. Regular maintenance can prevent damage or failures in electrical installations
that could result in safety risks.

Understanding the theory of electrical installation standards and safety and applying them
properly in the design, installation, and maintenance of household electrical installations, is expected
to reduce the risk of fire and electrical disturbances that can endanger the occupants of the house. In
addition, proper application of electrical installation standards can also increase the efficiency of
electricity use and reduce the overall maintenance and maintenance costs of electrical installations.
Therefore, all parties involved in household electrical installations need to understand and apply these
standards properly for the safety and comfort of home occupants.

B. Energy Efficiency Theory

The finding that the use of electrical appliances labeled as energy efficient can reduce energy
consumption in households is related to the theory of energy efficiency. This theory emphasizes that
the use of more energy-efficient technologies and appliances can reduce overall energy consumption
(Patabang et al., 2023). This principle says that by using more efficient electrical appliances,
households can reduce their electricity bills while still maintaining comfort and functionality. The
importance of energy efficiency in the use of electrical appliances in households cannot be
underestimated. Energy efficiency is a concept related to using less energy to achieve the same or
even better results. In the context of using electrical appliances, energy efficiency can be measured
by how efficient the appliances are in converting electrical energy into desired outcomes, such as
lighting, cooling, heating, or operating electronic equipment.

Citarsa et al. (2024) explain that electrical equipment labeled as energy efficient is equipment
designed and manufactured with the latest technology that optimizes energy use. For example, LED
lights, inverter air conditioners, front-loading washing machines, and other electronic appliances that
have an energy-efficient label have been shown to consume less energy than conventional models.
This is because these appliances use more advanced and efficient technology in converting electrical
energy into the desired output. The use of electrical appliances labeled energy efficient can provide
various benefits to households. One of them is energy and electricity cost savings. By using more
efficient appliances, households can significantly reduce their energy consumption, which in turn will
reduce monthly electricity bills. This can be a significant financial savings in the long run for
households.

Additionally, the use of energy-efficient labeled electrical appliances can also help reduce a
household's carbon footprint. Lower energy consumption also means lower greenhouse gas emissions
into the atmosphere. Thus, the use of more efficient electrical appliances can help protect the
environment and reduce the impact of climate change. In addition to the energy and cost-saving
benefits, electrical appliances labeled as energy efficient also typically perform better than
conventional models. For example, LED lights are not only more energy efficient, but they are also
brighter and have a longer lifespan than conventional incandescent bulbs. This makes using more
efficient electrical appliances not only an environmentally friendly choice but also a better choice in
terms of quality and convenience.

However, while the use of electrical appliances labeled as energy efficient has many benefits,
there are still some factors to consider before replacing all old appliances with more efficient models.
One of them is the initial investment cost, which may be higher for purchasing energy-efficient
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appliances. Although in the long run, the electricity cost savings may exceed the initial investment
cost, it may take time for some households to adjust to the cost. In addition, the availability of
electrical appliances labeled as energy efficient can also be an issue, especially in less developed
regions (Balisranislam et al., 2021). Some appliance models may not be available in the local market
or may be too expensive for some households. Therefore, the government and appliance
manufacturers need to work together to increase the availability and accessibility of energy-efficient
labeled appliances to the public.

In addition, public education and awareness are also important to increase the adoption of
energy-efficient appliances. The public needs to be provided with information on the benefits of using
more efficient electrical appliances as well as how to choose and use these appliances correctly. Thus,
it is expected to create a culture of wiser and more sustainable energy use in the community. To
improve energy efficiency in the use of electrical appliances in households, the government can also
play an important role through policies and regulations that support the use of energy-efficient labeled
electrical appliances. This can include tax incentives, subsidies, or regulations that encourage
manufacturers and consumers to switch to more energy-efficient electrical appliances.

C. Consumer Behavior Theory

The finding that factors such as awareness about energy efficiency and the availability of
information about energy-efficient technologies can influence consumer behavior in choosing
electrical appliances and managing energy use in households, is related to the theory of consumer
behavior. This theory states that consumer behavior is influenced by several factors, including
knowledge, attitudes, and social norms. In this context, raising public awareness about the importance
of energy-saving and providing information about energy-saving technologies can stimulate more
sustainable consumer behavior (Meliala et al., 2021). According to Dewi, (2022), knowledge is one
of the main factors that influence consumer behavior in terms of energy use and selection of electrical
appliances. The higher a person's level of knowledge about energy efficiency and energy-saving
technologies, the more likely they will choose more efficient electrical appliances and manage energy
use in the household more wisely. Therefore, efforts to improve people's knowledge about the
importance of energy efficiency and energy-saving technologies can be an important first step in
changing consumer behavior.

In addition to knowledge, attitudes also play an important role in shaping consumer behavior
related to energy use. A positive attitude towards energy efficiency and energy-saving technologies
can encourage a person to prefer efficient electrical appliances and reduce unnecessary energy
consumption in the household (Wardany et al., 2021). Therefore, it is important to campaign for
positive attitudes toward energy efficiency through education and socialization to the public. In
addition to knowledge and attitudes, social norms can also influence consumer behavior related to
energy use. If using energy sparingly and efficiently is considered a behavior that is valued and
followed by the surrounding community, then individuals will tend to be more motivated to follow
the norm. Therefore, creating a culture that supports efficient and frugal energy use can be an effective
step in changing consumer behavior.

In raising public awareness about energy efficiency, the role of education and information is
crucial. Education on the importance of energy saving and energy-efficient technologies can start
from the primary school level and be continuously improved at higher education levels. In addition,
public campaigns and information programs organized by the government, non-governmental
organizations, and companies can help raise public awareness about the importance of efficient
energy use (Abidin et al., 2021). In addition to raising awareness, the availability of information about
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energy-efficient technologies is also very important in changing consumer behavior. Clear and easily
accessible information about energy-efficient appliances, energy certifications, and potential energy
savings can help consumers make wiser decisions when purchasing new appliances. Therefore, the
government and manufacturers need to provide comprehensive information on energy-efficient
technologies to the public.

In addition to education and information efforts, incentives can also be used to encourage more
sustainable consumer behavior in terms of energy use. For example, providing tax incentives or
subsidies for the purchase of electrical appliances labeled as energy efficient can be an effective
stimulus for consumers to choose more efficient appliances (Winjaya et al., 2022). In addition,
incentive programs such as a program to exchange old appliances for new, more efficient ones can
also help accelerate the adoption of energy-efficient technologies. In regulating energy use in
households, awareness about appropriate energy consumption patterns is also very important. For
example, practices such as turning off electrical appliances that are not in use, using electrical
appliances wisely, and performing regular maintenance on appliances can help reduce overall energy
consumption. Therefore, it is important to continuously raise public awareness of practices that can
help reduce energy consumption in households. In addition, the use of technology can also help in
managing energy use in households. For example, the use of smart meters and smart home technology
can help consumers monitor and control their energy consumption more effectively. With these
technologies, consumers can see their energy consumption patterns in real time and identify areas for
improvement in energy use.

Conclusion

Based on the findings and discussion above, it can be concluded that important findings have
been identified. First, non-compliant electrical installations can increase the risk of fire and electrical
faults. Second, the use of electrical appliances labeled as energy efficient can significantly reduce
energy consumption. Third, factors such as public awareness about energy efficiency and the
availability of information about energy-saving technologies can influence consumer behavior in
choosing electrical appliances and managing energy use in households. Based on these findings,
several recommendations can be made for future researchers in this field. First, further research can
be conducted to understand in depth the impact of non-standard electrical installations on the safety
and comfort of household residents. Second, further research on the use of energy-efficient
technologies and the factors that influence consumer behavior could provide deeper insights into ways
to improve energy efficiency in households. Third, comparative research between different energy-
saving strategies could also provide a more comprehensive understanding of the effectiveness of each
approach. By digging deeper into these findings and implementing the proposed recommendations,
it is hoped that future researchers can make a more significant contribution to efforts to improve
energy efficiency in households and create a more sustainable environment for the future.
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