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Abstract 

This study aims to analyze the utility value and axiological implications of the 

application of green technology, namely Solar Powered Street Lighting (PSL), in 

Duri Village, Slahung District, Ponorogo Regency. The main problem in the village 

is the lack of a public street lighting system due to the limited PLN electricity 

network on the connecting roads between villages. Through an axiological review, 

this solar power plant technology is analyzed not only from a technical aspect, but 

also from its beneficial value for community life. The research method includes field 

studies, planning, implementation of independent Public Street Lighting technology 

equipped with automatic sensors, implementation testing, and mentoring. The 

results of the implementation of one Public Street Lighting unit using solar electricity 

using Smart Bright Solar cell technology with 4000 lm lighting show that this 

technology provides an independent lighting solution for the general public, 

improves security, and supports environmental sustainability. The application of 

solar power plant on Public Street Lighting in rural areas realizes the axiological 

value of science as a means to improve the quality of life and create energy 

independence in remote areas. 

Keywords: Axiology; Solar Power; Street Lighting; Utility Value; Green Technology 

 
1. Introduction 

Previous studies on solar street lighting mainly focus on technical feasibility 

and energy efficiency. However, limited research examines this technology through 
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an axiological perspective that evaluates ethical, social, and ecological value in rural 

electrification [1]. This study addresses this gap by analysing the value dimension of 

solar powered street lighting implementation in rural Indonesia [2], [3]. 

Axiology serves as a reference or tool for assessing the extent to which a science 

or technological product provides positive benefits for human life and the 

environment. Etymologically, axiology comes from the Greek word axios, meaning 

value, and logos, meaning theory. Simply put, axiology is a theory of values. 

Terminologically, axiology is defined as a theory of values, which relates to the 

usefulness of acquired knowledge. Values are something humans possess to make 

various considerations about what is valued. These values help humans form 

patterns of facts and identify the significance of those facts. According to Rokeach6, 

values are defined as internalized concepts of interest, truth, and goodness intended 

to provide direction for attitudes and behavior, including in choosing behaviors that 

have been or will be taken. One example of a case is Duri Village, Slahung District, 

Ponorogo Regency, East Java Province, Indonesia, which has a 500 meter long main 

road that is pitch black at night, because it is not accessible by the PLN electricity 

network [4]. 

This situation poses a security risk and hinders nighttime activities for the local 

community. The implementation of street lighting using solar power plant 

technology is not merely a technical solution, but rather a manifestation of 

academics' social responsibility to apply science for the welfare of the community. 

This study contributes to electrical engineering philosophy by proposing an 

empirical value-use framework that connects rural electrification technology with 

ethical responsibility, social empowerment, and ecological sustainability [5]. 

The development of modern science and technology cannot be separated from 

the moral and social responsibility for the sustainability of human life. From a 

philosophical perspective, the axiological aspect positions science not only as a tool 

for understanding nature but also as a means of providing tangible benefits for 

human well-being and environmental [6]. 

Axiology focuses on the values, goals, and ethical implications of the 

application of science and technology, thus demanding a balance between 

technological progress and the social responsibility of its users. One concrete form 

of the application of the axiological values of science can be seen in the development 

of green technology such as Solar Power Plants . Solar Power Plants, have high 

axiological value because they offer clean and sustainable energy solutions. In the 

study of the philosophy of science, especially the aspect of Axiology, examines the 

value, utility, and ethical implications of science. In the context of development and 

technology, Axiology becomes a lens for assessing the extent to which a science or 
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technological product provides positive benefits for human life and the environment 

[7], [8]. 

One example is the case of Duri Village, Slahung District, Ponorogo Regency, 

East Java Province, Indonesia, where a 500-meter main road is pitch black at night 

because it is not connected to the PLN electricity grid. This situation poses a security 

risk and hinders nighttime activities for the local community. The implementation 

of PSL (Public Street Lighting) using solar power plant technology is not merely a 

technical solution, but rather a manifestation of academics' social responsibility to 

apply science for the welfare of the community [9]. 

This article will analyze how the implementation of a street light system with 

automatic control in Duri Village embodies the axiological values of electrical 

engineering. This technology offers a clean and sustainable energy solution by 

utilizing renewable and environmentally friendly natural resources. In the context 

of sustainable development, solar power plants not only provide energy efficiency 

but also reflect ecological ethics that align with the principles of nature conservation 

[10]. 

A real-life case illustrating this occurred in Duri Village, Slahung District, 

Ponorogo Regency, East Java Province, where a 500-meter stretch of main road was 

pitch black at night due to the lack of PLN electricity. This situation poses a security 

risk and hinders residents' social and economic activities at night. To address this 

issue, scientists and academics have proposed a solution by implementing a solar-

powered street lighting system (PSL) with automatic control as an alternative energy 

solution. 

The application of this technology is not only technical but also contains 

profound axiological values. This research reflects the social responsibility of 

academics in translating electrical engineering knowledge into a means of 

improving the quality of life of the community. Thus, the implementation of the 

street lighting and solar power system in Duri Village is a concrete example of how 

science functions ethically, socially, and ecologically in realizing community welfare 

while maintaining environmental sustainability. 

 
2. Methods 

This research uses a qualitative-descriptive approach with an empirical basis 

from community service activities carried out in 2024. The methods in this research 

include the following steps: 

1. Situation analysis and field survey in Duri Village to determine road points 

without lighting. 

2. Planning of public street lighting technology based on solar power plants. 

3. Installation of street lighting at strategic points in selected locations.  
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4. esting of PJU-PLTS Technology from implementation activities during the 

day and night during two seasons (rainy and dry seasons).  

5. The axiological evaluation uses three indicators: perceived safety 

improvement, community participation in maintenance, and 

environmental impact based on fossil fuel substitution. 

Data was collected through direct observation and documentation of the 

installation process. Analysis was conducted by examining the suitability of the 

activity results with the axiological values of science [11], [4], [12]. 

 
3.Results and Discussion 

The results and discussion contain the results of the research implementation 

in accordance with the research method and the discussion of the results obtained in 

this research consists of several stages of implementation.  

3.1 Presenting the Results 

The results are presented systematically to demonstrate how the solar power 

plant (PLTS) technology design can provide an effective solution to lighting 

problems in rural areas not yet covered by PLN electricity. The research results are 

presented in this section, following the steps in the research methodology, as 

explained below. 

 

 

 
Figure 1. Location of a Rural Road Without Lighting 

 

Situation analysis and field survey 

From the results of the field study, initial data was obtained where one of the 

main road locations connecting Duri Village with Ngilo-Ilo Village, entered the 
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Jenggring Hamlet area of Duri Village, precisely in RT 01 / RW 01, the 500 meter long 

road passed through a rice field area, there was no lighting because there was no 

PLN electricity network so this route was very dark at night, so street lighting was 

needed. The results of the observations were carried out as explained in the Figure 

1. 

Planning of public street lighting technology based on solar power plants. 

Technology in the form of public street lighting with solar power plant energy 

sources equipped with automatic control. Street lighting uses LED technology with 

a power of 25 Watts capable of producing a light intensity of 4000 lumens, solar 

power plant technology that has a PV voltage specification of 4.5V with a power of 

13 W, Lithium iron Phosphate battery 3.2 V / 15 Ah. This lamp is equipped with an 

automatic control system that is able to manage the performance of  Public street 

lighting - solar power plant. The lighting is installed on the roadside using a 2-inch 

iron pipe pole with a height of 3.5 meters. The description of Public street lighting 

technology is as explained in Figure 2. [13]. 

 
Figure 2. Design of a Public Street Lamp with Solar Power Generation 

Installation of Public Street Lights 

Installation of Public Street Lighting - Solar Powered in accordance with the 

initial design plan, The installation process demonstrated community participation 

as a key implementation outcome. Local residents contributed to pole installation 

and system setup, indicating knowledge transfer and community engagement. The 

installation of the lights was carried out through mutual cooperation without 

requiring installation service fees for researchers or the community involved. 

Installation of the lights starting from casting the foundation to installing the poles 

and lights took 2 hours. The installation process is as explained in the Figure 3. [13]. 

Technology Testing 

Technology testing is carried out after the process of installing public street 

lighting has been perfectly installed, testing is carried out in the evening when the 

sun has set and the road conditions are starting to get dark, testing includes the 

ability of the lights to turn on automatically when the conditions start to change from 
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day to night, when the sunlight is gone and is unable to provide electrical energy, 

the solar cell lights turn on automatically with very bright light. The next test is about 

automatic or intelligent systems in the regulation of public street lighting that has 

been implemented automatically, including the lights will turn on when the 

conditions start to get dark and the lights will turn on brightly for 30 seconds and 

after 30 seconds the lights will turn on dimly, the lights will turn on brightly 

automatically when the sensor detects movement which is assumed to be people 

passing around the street lighting. and this condition will last until the morning 

when the sun starts to rise again, the lights will automatically turn off and the solar 

powered lights will recharge the battery again. Testing public street lighting - solar 

power plants as explained in the Figure 4. 

 

 

 
Figure 3. The Process of Installing Street Lighting with Solar Power 

Generation at a Rural Road Location 
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The second test is a periodic test of the performance of street lighting against 

changes in weather and lighting conditions to the activities of road users every day 

as well as the surrounding environmental conditions that can affect the performance 

of the application of solar-powered street lights in Duri Village. Periodic testing 

includes testing street lighting when implemented on rural roads on the first day the 

battery current lasts until morning the lights can be lit for 12 hours, the activity of 

road users passing the street lights is low intensity so that the lights in bright 

conditions are not many, Testing on the 2nd day is still the same as the first day's 

test. Testing on the 3rd day the lights are on until 3 am because this 3rd test gets 

more road user activity compared to the 2nd test, Testing on the 4th The lights are 

on until 23.00 after being observed it was found that the lights are often bright so 

that the battery current runs out quickly, the results of this observation are caused 

in addition to the traffic activities of road users also due to the movement factors of 

nocturnal animals such as bats flying so that the control system equipped with print 

sensors detects movement to manage the.  

 

 
Figure 4. Testing Street Lighting at Night 

3.2 Create a Discussion 

The discussion of the results of this study demonstrates the successful 

implementation of a solar-powered street lighting system in Duri Village, Slahung 

District, Ponorogo Regency, as an effective solution to address limited access to 

electricity in rural areas. The findings are not only technical in nature but also 

possess high axiological value because they reflect the application of science that 

provides tangible benefits to humans and the [15]. 
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Empirically, the test results show that the solar street lighting system is able to 

operate stably for 10 to 12 hours every night. The 25 W lamp produces up to 4000 

lumens of light with two operating modes: bright mode when there is movement 

around the sensor and dim mode when the road is quiet. The public street lighting 

system uses a 15 Ah lithium iron phosphate battery charged via a 13 W solar panel. 

When sunlight is no longer available, the system will automatically turn on the lights 

independently without requiring electricity from PLN (National Electricity Grid). 

Based on field testing, the system is able to operate efficiently and provide lighting 

in a radius of approximately 25 meters. 

The significance of these findings goes beyond mere technical success. Within 

the context of the philosophy of science, these findings must be understood through 

an axiological perspective, namely the dimension of value and the usefulness of 

science for human life. Empirical findings demonstrate that the technology produces 

measurable social benefits such as improved night mobility and community 

participation. These outcomes support axiological theory that technological 

knowledge gains legitimacy when it produces tangible social value [1]. 

First, the ethical value of this research's findings is evident in the effort to utilize 

environmentally friendly technology without damaging the ecosystem. The power 

plant represents a concrete application of green technology principles, reducing 

dependence on fossil fuels and carbon emissions. Therefore, this research embodies 

the moral value that scientific advancement should not disrupt the balance of nature 

but rather support the sustainability of human life [13]. 

Second, this finding has social value because it has a direct impact on 

improving security and community activities at night. The installation of solar-

powered lights along the main road in Duri Village transformed the darkness, which 

initially caused fear and hampered nighttime economic activity, into a safe and 

productive environment. Community involvement in the installation and 

maintenance process demonstrates the transfer of knowledge and the strengthening 

of social participation. This demonstrates that wisely applied knowledge can 

strengthen social ties and foster community independence. 

Third, there is ecological value arising from the implementation of a solar-

powered public street lighting system. This technology requires no external energy 

source and adapts to environmental conditions through an automatic sensor system. 

With its energy-efficient mechanism and motion-detection-based control, this 

technology not only saves energy but also supports sustainability principles. This 

demonstrates how electrical engineering can contribute to environmentally 

conscious development. 

Thus, the results obtained and claimed as research findings represent not only 

the technical success of the solar power system in providing lighting in areas without 
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electricity, but also a philosophical finding, demonstrating that science has social, 

moral, and ecological significance when applied responsibly. Through an axiological 

approach, this activity demonstrates that science and technology should be directed 

toward ennobling human life, not merely achieving energy efficiency. 

Overall, these findings reinforce the view that the highest value of science lies 

in its ability to deliver tangible benefits to people and the environment. The 

implementation of a solar-powered street lighting system in Duri Village 

demonstrates that electrical engineering developed in universities can transform 

from mere theoretical knowledge into a moral and social force that builds energy 

independence in rural communities. 

 
4. Conclusion 

Research on the implementation of a solar-powered street lighting system in 

Duri Village, Slahung District, Ponorogo Regency, yielded several important 

findings, both technically and axiologically. Technically, the system, designed with 

25 W of power and 4,000 lumens of light, is capable of operating automatically for 

10–12 hours each night with high efficiency. The combination of a 13W solar panel, 

a 15Ah lithium iron phosphate battery, and an automatic motion sensor has proven 

effective in adjusting lighting according to environmental conditions. Tests show the 

system can operate stably in various weather conditions and provides a lighting 

solution in areas not covered by the National Electricity Grid (PLN). 

From a philosophical perspective, particularly axiology, these results 

demonstrate that the application of electrical engineering is not only functional but 

also socially, morally, and ecologically meaningful. The application of this green 

technology reflects the ethical responsibility of academics to provide 

environmentally friendly, sustainable technology that directly benefits society. 

Social value is evident in the increased safety and comfort of residents at night and 

the active participation of the community in system maintenance. Meanwhile, 

ecological value is reflected in efforts to reduce carbon emissions and conserve 

energy through the use of renewable natural resources.  

Thus, the findings of this study confirm that solar power technology is not 

merely an energy innovation, but also a manifestation of the axiological value of 

science, that knowledge, applied responsibly, can function as a social force that 

promotes energy independence and sustainable development. Future research 

should investigate hybrid solar lighting systems with adaptive smart control and 

conduct comparative studies across multiple rural regions to validate scalability. 
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