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Abstract 

The study researched into the powering streets light with solar energy in Saki, Oyo State, 

Nigeria. The following three objectives in terms of research were achieved through the study: 

i. The value of solar-powered street lights; ii. Their dependability; iii. Their affordability; and its 

energy saving capabilities. To arrive at these findings, survey research was carried out using an 

online questionnaire that was distributed to individuals residing within the geographic area 

under investigation. This allowed for data collection from a large sample of residents. The 

findings of the study indicate that solar-powered street lights are the superior option for any 

municipality to consider implementing. They have the potential to improve the 

neighborhood's aesthetic appeal, lessen the amount of pollution in the air, ensure that the 

streets are illuminated if there is a power outage, make the streets safer for pedestrians and 

drivers, and require very little in the way of upkeep and maintenance. All these benefits can 

be achieved with very little effort. In addition, the findings demonstrated that solar power is a 

workable alternative to replacing limited sources of energy. Solar power is not only one of the 

most environmentally friendly sources of energy, but it is also one of the most accessible. The 

fact that solar-powered street lights are more cost- and energy-efficient has significant 

repercussions for contemporary lifestyles. 
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1 Introduction  

Energy has a significant impact on many aspects of our social and economic lives. It is critical 

to economic, social, and political development. Economic growth obstacles and limited energy 

supplies restricts social and economic activity, and the quality of life suffers as a result. (NEP 

2003). Renewable energy is energy that is generated by utilizing natural energy flows. Sunlight, 

wind, waves, falling water, ocean currents, and waves are all examples of natural energy flows. 

Furthermore, energy obtained from natural energy reserves can be charged at rates 

comparable to human usage rates. Renewable energy can be obtained from a variety of 

sources, including hydropower, solar power, biomass, and wind power. This study will 

concentrate on the use of solar energy to power street lights. 

Street lights are an important aspect of the security industry as they provide lighting and safety 

for vehicles and pedestrians at night (Ballar & Wong, 2015). Solar energy is the radiant energy 

that the sun emits. Photovoltaics or indirect concentrated solar energy can be used to convert 

solar energy into electricity. Street lights are an important component of road and highway 

safety, particularly in the evenings and at night when there is little or no illumination. Street 

lights can help distinguish pedestrians from traffic lanes and improve drivers’ visibility 

(Goodwin, 2013). Street lights can assist communities in creating safer places to live, play, and 

travel (Harris, 2008; McMorran et al., 2016).  

In a place like Saki, a well-designed street lighting system can provide a rich and consistent 

source of light for night street vendors, creating business opportunities by extending market 

hours after dark (Szakonyi and Urpelainen, 2015). Exploring contextual opportunities and 

challenges for implementing such projects will help to broaden the scope of developing 

sustainable practices for efficient and effective urban service delivery. Using solar panels, 

street lights can generate their own energy during the day and store it at night to illuminate in 

Saki streets. In Saki, street-lights have the potential to improve the neighborhood's aesthetic 

appeal, lessen the amount of pollution in the air, ensure that the streets are illuminated if 

there is a power outage, make the streets safer for pedestrians and drivers, and require very 

little in the way of upkeep and maintenance. 
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The lower cost of solar photovoltaics has led to an increase in the use of solar energy, which 

has resulted in the development of various solar-powered devices such as street lights. These 

street lights are becoming more common and have numerous benefits, including the use of 

green energy, grid independence, and energy savings (Adbul Basith, 2016). Higher installation 

costs, battery replacement, and reduced power output due to moisture, or dust are all 

disadvantages. To address some of these issues with solar street lights, sensors installed on 

the solar poles can determine when the lights should be on full intensity and when they should 

be on low intensity to save energy. 

 

 

1.1 Statement of Problem  

Today, humanity faces numerous challenges that necessitate new developments and 

innovations to ensure a sustainable future. With energy consumption being one of the most 

pressing issues, renewable energy sources such as solar and wind have seen significant growth. 

Electrical energy can be a clean and reliable form of energy if properly maintained and 

controlled. However, as good as electrical energy is, one of its major drawbacks is that it is 

never present; it must be extracted from somewhere (wind, solar, hydro, thermal, coal, 

nuclear, bio-mass, etc.) which makes it consume more energy. These resources are primarily 

classified as renewable and non-renewable (Wadi et al., 2018).  

Renewable resources, while seasonal and intermittent, are more environmentally friendly and 

abundant than nonrenewable resources (Huai and Akasah, 2019). Solar energy has become 

more suitable for various applications due to advancements in semiconductor technology, 

such as outdoor lightening of street lights together with light-emitting diodes (LED), which is a 

good way to save energy (McMorran et al., 2016). These lights are known to save up to 50% 

on energy. Because of the availability of solar energy and its environmentally friendly nature 

at the point of use, as well as the lack of grid power in most developing countries, it is a viable 

option for powering street lights (Kumar et al., 2016). Thus, the main objective of the study is 

to analyze the powering of street lights with solar energy in Saki, residents’ perception on its 

importance, reliability, energy saving capabilities and its cost effectiveness. 
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1.2  Research Question 

1. What is the importance of solar powered street lights in Saki?  

2. Is solar powered street light a long-term reliable means of illuminating Saki at night?  

3. Is solar powered street lights cost effective in Saki?  

4. Is solar powered street lights energy saving in Saki?  

 

 

2 Method 

Quantitative research methodologies were used in this study. The methods used for data 

collection and analysis are outlined in this chapter. This covers the questionnaire's creation, 

the selection of a suitable study location, and the actual data gathering process. 

 

 

2.1 Location – Study Area 

 Saki is a town in the Oke-Ogun region of Nigeria's Oyo State. Positioned in western Nigeria's 

Oyo State, up towards the state's northern border in the city of Saki, there are a wide variety 

of neighborhoods to choose from. Four communities, however, were reached: Sango, 

Apinnite, Ajegunle, and Ogidigbo. Multiple age groups, ethnicities, and socioeconomic 

statuses were represented in the respondents to the questionnaires.  
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2.2 Data collection 

This research utilized both primary and secondary sources of data. A literature review was 

conducted based on information retrieved from scientific articles, journals, books, 

environmental news, online newspaper articles, government websites, company websites, and 

scholarly works. A questionnaire was designed using Google Form as the survey instrument. 

The one month-long online questionnaire survey was utilized to gather primary data from the 

citizens of Saki (between June – July 2022). 200 Respondents from Saki was purposively 

selected, and questionnaire was sent electronically through various social media and email 

platforms such as WhatsApp, emails etc. Particularly the utilization of WhatsApp social media 

was employed for the survey distribution as it is predominant social media in the study area. 

The survey had 22 questions spread across three sections and was built using a Google form 

(Appendix 1).  

Section I. Background information (Questions 1 - 6)  

Section II. Importance of solar powered street lights in Saki (Questions 7 - 10)  

Section III. Reliability of solar powered street light (Questions 11 - 13)  

Section IV. Cost Effectiveness of solar powered street light (Questions 14 - 16)  

Section V. Energy saving capabilities of solar powered street light (Questions 17 - 22)  

The survey's goals were made clear, and all questions were marked as required. As the 

researcher had a sneaking suspicion that many individuals are wary about providing personal 

information online, the researcher made the questionnaire completely anonymous to keep 

respondents' attention. Once more, the questions were all kept simple and brief for clarity's 

sake.  

 

 

3 Literature Review 

Solar system uses solar energy to power batteries, thus when sunlight is no longer accessible, 

the energy stored in these batteries is utilized to power electrical equipment. The batteries 

need to be recharged after being loaded for a particular amount of time. Solar LED Street lights 

are becoming a popular subject for study and use in the business sector. More low-power light-
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emitting diode (LED) bulbs are replacing traditional high-intensity discharge (HID) lamps in 

today’s applications, which frequently use high-pressure sodium (HPS) lamps (Stouch Lighting 

Staff, 2019). 

A basic solar powered LED street light system component are listed below: 

(i) Lighting – LED lamp  

(ii) Solar Panel  

(iii) Controller  

(iv) Rechargeable Battery  

(v) Pole  

The battery will be charged during the day using power from the solar panel. A charge 

controller manages battery charging. The control circuit either uses sensors like the Light 

Dependent Resistor (LDR) or other means to regulate the functioning of the LED bulb 

(WatElectronics, 2019). The rod will be fastened with all of these parts attached as indicated 

in Figure 1. To reduce the likelihood of any shadowing of the panels, the solar panel is 

positioned at the top of the pole. 

 

 

Figure 1: Composition of solar system adapted from Wong (2014)  
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3.1 Utilizing sensors to obtain energy-efficient solar powered street lights 

Sensors are used to get optimal solar street lighting for both technical and economic feasibility. 

To make the system more energy-efficient, sensors including ultrasonic, IR, and LDR sensors 

are employed to regulate the operations of the LED bulb (SEPCO, 2022). From nightfall to 

morning, the street lights must have automatic on and off as well as at least two dimmer 

settings. 

 

3.2 Installation of Solar Street Light System 

Due to the system being situated on a road where it is continually exposed to the sun, rain, 

fog, pollution, etc., it must be configured to be durable and strong enough to survive adverse 

weather conditions (Ali and Ammari, 2022). Instead of detracting from the aesthetics of the 

current town or street layout, solar street lighting will enhance their beauty. 

There are two configurations for solar street light. The battery is installed underground in the 

first configuration, The second configuration allows the battery to be kept in a battery box on 

a pole. Any of the configurations may be taken into consideration for system installation; the 

choice must be made individually based on the needs of the project location (EnGoPlanet, 

2018). Nevertheless, for standalone solar street lighting systems, a battery box installed on a 

light pole is standard procedure. 

 

 

3.3 Design 

Each street light has a solar panel that generates electricity, and it also connects to the grid to 

supplement any insufficient solar power output. As a result, before powering the fixture, you 

should think about both the AC and DC power inputs (Alkalbani and Gani, 2022). To correctly 

set the intensity depending on vehicle detection, the microcontroller and sensors required for 

control must be given less electricity. To carry out this intensity control, the microcontroller 

and radar sensors will interact. 
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3.4 Type of Solar Energy Systems 

There are three general types of electrical designs for PV power systems:  

1. Off-grid stand-alone systems 

2. Grid-tie systems (some have battery backups and others have not) 

3. Mini-grid systems 

 

 

3.4.1 Off-Grid Stand Alone System  

Off-grid, standalone systems don't need to be connected to the main grid to function. Stand-

alone PV (photovoltaic) systems are used when it is not feasible to connect to the utility grid. 

Common examples of stand-alone systems are cottage solar power systems, communications 

repeater stations, and marker buoys; portable highway signs; water pumping systems; and 

lighting and fan systems (Bello-Yusuf and Bello, 2020). To function in low or no light conditions, 

many standalone systems have built-in battery storage. This is the most common form of solar 

photovoltaic system in Nigeria (stand-alone). 

 

 

3.4.2 Grid Tie Systems  

Connected solar PV systems are those that can exchange data with the local power company. 

Both with and without batteries are offered. A significant benefit of grid-tied or grid-connected 

solar systems is their ability to sell excess electricity back to the utility (Bello-Yusuf and Bello, 

2020).  This system has yet to be implemented anywhere in the country. 

 

 

3.4.3 Mini-Grid Systems 

To provide electricity to its consumers, a solar photovoltaic (PV) mini-grid system would first 

generate direct current (DC), store it in a centralized battery bank, and then flip the DC to 
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alternating current (AC). Mini-grids provide electricity to residential areas with a smaller scale 

and lower voltage than traditional grids (Agbo et al., 2019). Consistent energy delivery at the 

community level, such as in the electrification of a village, is possible, as is the potential for 

future upgrades to more capable systems or grid-connection. With a low voltage distribution 

line that works in either a single- or three-phase distribution system, its installed power can 

reach up to 100 kW (as specified by the IEC). Mini-grid solar photovoltaic (PV) projects are 

quite rare in Nigeria (used for rural electrification).  

 

 

3.5 The Benefits of Using Solar Energy (with PV effect) 

There are many benefits of employing photovoltaic effects to generate electricity instead of 

more traditional methods. A few of the advantages are as follows:  

 

 

3.5.1 Reliability: 

No parts of PV modules are possible to be moved. So, there's no need to worry about 

breakdowns or worn components. This means PV modules have a greater longevity. 

Consequently, they have earned a reputation for being exceedingly dependable.  

 

 

3.5.2 Environmental Concerns: 

Solar photovoltaic (PV) power systems are efficient and effective without the use of any fuel. 

The amount of upkeep needed is low in comparison to other systems. They are completely 

radiation-free, emission-free, and cause no other sorts of environmental damage (Khan et al., 

2021). They can function properly without the use of water for cooling. The PV arrays only 

need a minimal amount of room to be set up.  

Integration into preexisting buildings like roofs is yet another benefit. The industrial processes 

utilized to manufacture these parts also have a low and manageable impact on the 
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environment. The fact that these parts can be recycled after they've served their purpose is an 

additional environmental bonus. 

 

 

3.5.3 Risk Level and Low operating and maintenance costs:  

The energy output from PV systems is typically very stable and may even be predicted. It's 

highly unlikely that anything bad will happen to a PV system that's been professionally 

installed. PV systems need a large initial investment and can be pricey, but they offer a low 

lifetime cost of ownership compared to more traditional energy options and are simple to 

manage.  

 

 

3.5.4 Modularity:  

Both low- and high-power uses can benefit from installing PV systems. Multiple identical 

construction components and the PV module can acquire the necessary power and voltage 

when connected to one another (Bello-Yusuf and Bello, 2020). It's important to remember that 

modules can be added to an existing plant to increase its power output in accordance with the 

needs of the plant.  

 

 

3.5.5 Stable Advancement and Promoting Living Standards:  

Technology, battery chemistry, semiconductor materials, and many other disciplines have all 

seen rapid and constant improvement thanks to PV systems. This is because increasing 

numbers of people are becoming aware of it, and because researchers all around the world 

are actively seeking for methods to enhance such systems (Kawde et al., 2022). So, the whole 

structure is gradually progressing. More widespread usage of solar energy for powering 
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streetlights and other uses can only increase the rate of development and, by extension, the 

quality of life in the area.  

 

 

 

 

3.6 Why Solar PV Projects Fail in Nigeria  

Numerous factors contribute to the alarmingly high failure rate of solar photovoltaic (PV) 

projects around the country. This is becoming a major issue, and many people are growing 

unsatisfied with solar PV projects as a result. This is because the high costs associated with 

these projects do not seem to be justified by the benefits that society enjoys (Alkalbani and 

Gani, 2022). For various reasons, the projected lifespans of many solar photovoltaic (PV) 

installations around the country fall short of requirements.  

Some instances include:  

1. Flawed or erroneous fundamental design 

2. Poor construction/civil works culture  

3. Inexperienced employees use of a substandard installation process 

4. Use of subpar components 

5. Poor maintenance culture 

 

 

3.6.1 Flawed or Erroneous Fundamental Design 

The layout of a photovoltaic system is as essential as a building's skeleton. There will be issues 

with the building if the foundation is flawed. Similarly, if a solar PV project is poorly designed, 

it will have performance concerns once it is implemented (Wang et al., 2016). The following 

crucial pieces of data are required before constructing a solar PV system: solar irradiance at 

that location; and potential energy consumption. Common design mistakes include 
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overestimating irradiation figures, under sizing PV panels, selecting the wrong type of 

batteries, and underestimating energy usage (Srinivas, 2020).  

 

 

 

 

 

3.6.2 Using Substandard Components 

It's common knowledge that Nigerians are notoriously adept at finding quick fixes. Several 

projects, not just in the solar industry, have suffered because of this nationwide. Some 

contractors and project managers try to save money by not using internationally recognized 

items and instead arranging for low-quality system components (Alkalbani and Gani, 2022). It's 

puzzling why certain items are manufactured just for the African market and not for export to 

the European Union. Thus, the performance of the operational system will suffer if low-quality 

components are used. Some of the solar PV facilities we see around us are being dismantled 

seemingly right after they have been installed and commissioned. Some things manufactured 

in China warrant our utmost suspicion.  

 

 

3.6.3 Poor Installation Procedure Adopted by Inexperienced Personnel 

Poor installation processes implemented by workers, many of whom lack the technical skills 

to execute such installations, is another reason why solar PV projects fail in Nigeria. When 

implementing a solar PV project, it's crucial to account for the panel's inclination angle. As 

reported by (Touqeer, 2016) this is critical because it determines how much sunlight hits the 

panel. Although panels perform better when tilted at an angle (based on the latitude of that 

point), many individuals fail to take this into account, resulting in a surplus of horizontal panels 

that aren't even remotely efficient. Some installers may not have access to or be able to use 

compasses, although their use is essential in this situation. Unskilled laborers also cause 
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problems with charge controller settings in Solar PV systems (Srinivas, 2020). The entire system 

efficiency is impacted when there is a problem with the charge controller settings. As a result 

of these problems, solar PV systems function erratically and ultimately fail.  

 

 

3.6.4 Bad Construction/Civil Work 

The mentality of building inadequate support and structural foundations for solar PV systems 

is another barrier to their widespread use in Nigeria. The mounting method, solar panels must 

have a sturdy framework to keep them in place; otherwise, they are at risk of falling (Kawde et 

al., 2022). If the poles and bases of solar-powered streetlights aren't sufficiently sturdy, for 

instance, they could be knocked down by a gust of wind or an irresponsible vehicle. This is a 

common occurrence because while looking to save money, many constructors go for the most 

financially advantageous foundations and steel support structures, leaving their projects 

vulnerable to collapse (Pujotomo and Diantari, 2018).  

 

 

3.6.5 Poor Management Ethic 

The upkeep of their homes is a major worry for Nigerians. Due to our lackadaisical approach, 

some solar PV projects have been canceled. Without regular and thorough maintenance, the 

results of such a project will inevitably fall short of expectations (Kim et al., 2012). Solar 

photovoltaic (PV) systems require just routine maintenance, such wiping down the panels and 

repairing broken parts. However, such actions are rarely taken, giving the impression that the 

business is failing. 

 

 

3.7 How to Implement a Typical Solar PV Project  

Building solar photovoltaic (PV) plants of international caliber and longevity in Nigeria is both 

possible and straightforward. Nigeria, like any other modern country, can implement a variety 
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of energy systems, from standalone to mini-grid to grid-tie (Solar Smart Led Street Lighting 

System, 2015). Solar photovoltaic (PV) projects would wow everyone if they were constructed 

properly and without any shortcuts. So, before a typical solar PV project can be built, there are 

various prerequisites that must be met (Pujotomo and Diantari, 2018).   

They include the following: 

• Use of high-quality system components 

• Gathering design data (solar irradiation and load)  

• The use of technically sound personnel 

• The use of high-quality support structure and good civil work 

• In-depth System Design 

• Adhering to the Standard Installation Procedure 

• Regular maintenance 

 

3.7.1 Utilization of High-Quality System Components 

To perform something properly, you must first consider whether it is worthwhile. Some 

companies have made a name for themselves by manufacturing high-quality solar system 

components that are exported to many countries. We can't take any chances with parts that 

can't be sold or used in Europe (Xue et al., 2015). Nigerians should stay away from working 

with certain factories that provide subpar items. For us to carry out standard PV projects, we 

need to use standard PV project components. 

 

 

3.7.2 Gathering Design Data 

Assumptions should be kept to a minimum and precise data should be used to create a PV 

system that will perform as expected (Kawde, et al., 2022). Energy balancing must be 

performed, meteorological data collected, and complete load and demand data collected to 

build a good system, and information from one site cannot be used for another due to 

variations in irradiation within an area or country.  
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3.7.3 Superior Support Structure and Civil Work 

If PV projects are to be finished to industry standards, it is imperative that their foundations 

and supporting structures be of the highest quality. Without proper structural support, even 

the best art would be lost to the elements and accidents before its time (Kim et al., 2012). We 

need to embed a culture of quality assurance into every step of these projects' development 

if we want them to last their full allotted time.  

 

 

3.7.4 Personnel with Technical Skills 

To carry out a solar photovoltaic project successfully, you need to have a basic understanding 

of relevant technologies. Everyone on a traditional project team needs to have a solid 

grounding in technological fundamentals to succeed. This is crucial and obligatory throughout 

the whole project life cycle, from planning to execution to completion (Ali and Ammari, 2022). 

It would be counterproductive to try to force a round peg into a square hole in this industry; 

we need round pegs in round holes.  

 

 

3.7.5 In-depth System Design 

After collecting the necessary input data, you'll need to know how to put that information to 

good use to build the system thoroughly. Many considerations beyond the received data call 

for the application of technological knowledge at this level. It's important to think about things 

like long-term weather forecasts and efficient loading (Wang et al., 2016). System performance 

is heavily dependent on obtaining the appropriate component sizing; hence, a standard-quality 

system requires thorough and accurate design. 
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3.7.6 Regular Maintenance 

It's impossible to stress the significance of regular upkeep in ensuring a project's success. A 

solar panel needs to be cleaned on a regular basis to remove dust and other particles that 

block insolation for it to function properly for 20-25 years. The same holds true for the rest of 

the elements in the system. All of them need to be properly replaced when they run out or 

spoil (Pujotomo and Diantari, 2018). If we create a good maintenance culture, we can 

drastically lower the failure rate of PV plants across the country. 

 

 

3.7.7 Adhering to the Standard Installation Procedure 

The installation of PV projects requires adherence to certain procedures. If you stick to them, 

your project should turn out smoothly. As an illustration, installing batteries underground is 

recommended to reduce the risk of overheating. Furthermore, each spot has a unique 

southward tilt angle for panel mounting (for northern hemisphere locations such as Nigeria). 

All these steps are necessary to achieve the required results (Wang et al., 2016). 

 

 

4 Results 

This chapter presents the analyses and results of the data collected for this study. Of a targeted 

250 respondent response that was expected from the distributed questionnaire 122 responses 

were received which was equivalent to 48.8% of the expected response. The questionnaires 

were sent out to people of different age groups, different employment status, and different 

educational level. The data collected were analysed using descriptive statistics to present the 

demographic data of the respondents.  

 

 



16 

  

 

4.1 Background Information of the Respondents 

This section analyses the basic background information of the respondents in the study area. 

Basic details such as employment status, gender, age group and level of education was 

carefully investigated and analysed. 

Table 1: Demographic Data of the Respondents 

Gender Frequency 

Female 31 

Male 88 

Prefer not to say 3 

Grand Total 122 

 

It can be observed from Table 1 that most respondents in the research study are male with a 

total frequency number of 88, while 31 were females and a total number of 3 respondents 

prefer not to disclose their identity. 

 

 

Figure 2: Employment Status 

Figure 2 graphically displays the employment status of respondents in the study area. Most 

respondents of about 63 residents in the study area are self-employed, while employed and 

28
25

63

6

Employed Not Employed Self-Employed Student

Employment Status:
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not employed residents are of 28 and 25 frequencies, just few respondents of just 6 residents 

claimed to be full-time students. 

 

 

 

Figure 3:  Level of Education 

Figure 3 shows respondents’ level of education. The pie chart above illustrates that most 

respondents in Saki town in Oyo State are universities graduate as about 68% of the total 

population agreed in the survey. A total percentage of 23% claimed to be university 

undergraduates. While a total percentage of 8% and 1% claimed to be postgraduate and 

businessmen. It can be agreed upon with the study result that Saki town in Oyo State is an 

environment with much literate and educated residents. 

  

Respondents Level of Education

Businessman

Graduate

Post-Graduate

Undergraduate



18 

  

 

Figure 4: Age Group 

From Figure 4, it can be revealed that most respondents in the study area are between the age 

26-30, while respondents below age 40 and 20 are having the lowest percentage. 

 

 

Figure 5: Prior Information on Solar Light 

From Figure 5, It can be seen that most respondents in Saki town, Oyo State has a 

background knowledge of street lights powered by solar before and are quite familiar with it 

use, importance and reliability. 
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4.2 Importance of solar powered street lights in Saki 

In this section I studied the importance of street lights powered by solar as viewed by 

respondents in Saki Town, Oyo State, Nigeria. The result is as explained in table 2 below.  

Table 2: Respondents agreement to stated importance of solar powered street light in Saki, 

SA = strongly agree, A = agree, D = disagree, SD = strongly disagree. 

S/N Item SA A D SD Remark 

1.  I believe solar powered street light is 

important because they are water-

resistance 

63 50 8 1 Agreed 

2. I believe solar powered street light is 

important because it automatically switch 

itself on anytime it is dark 

38 82 1 1 Agreed 

3. I believe solar powered street light is 

important because when in comparison to 

conventional street lights, solar outdoor 

luminaires require almost no maintenance 

38 63 20 1 Agreed 

4. I believe solar powered street light is 

important because it is weatherproof and 

have a low glare and low insect attrition 

rate 

66 50 5 1 Agreed 

 

Table 2 highlighted the basic importance of solar powered street light in Saki town, Oyo State, 

Nigeria. From the above table, it can be deduced that most respondents agreed that there is 

much importance solar powered street light has over the conventional street lights such as it 

requires little maintenance investment, it automatically switch itself on anytime it is dark, it is 

water resistant and that it is weatherproof and have a low glare and low insect attrition rate. 

Most respondents agreed to it importance and its necessity in the research area 
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4.3 Reliability of solar Powered Street Lights in Saki 

In this section I studied the reliability of street lights powered by solar as viewed by 

respondents in Saki Town, Oyo State, Nigeria. The result is as explained in table 3 below. 

Table 3: Respondents agreements to identified reliability of solar powered street lights in Saki, 

SA = strongly agree, A = agree, D = disagree, SD = strongly disagree. 

S/N Item SA A D SD Remark 

1. Solar street light in Saki is a reliable 

means to improves pedestrian visibility 

and personal security 

75 45 1 1 Agree 

2. Solar street light reliability helps increase 

the quality of life by artificially extending 

the hours in which there is light so that 

activity can take place even in the night 

51 71 0 0 Agree 

3. Solar-street light reliability has shunned 

common street violence and properties 

burglary in the night 

59 57 6 0 Agree 

 

Table 3 explained the reliability level of solar powered street lights in Saki town. The 

respondents in the study area agreed that the following reason are essential details to rely on 

solar powered street lights in Saki town: 

• It is a reliable means to improves pedestrian visibility and personal security 

• It helps increase the quality of life by artificially extending the hours in which there is 

light so that activity can take place even in the night 

• It has shunned common street violence and properties burglary in the night 

From the table above, it can be deduced that solar powered street lights in the research area 

is profitable both to the resident business and as well their security at night. 
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4.4 Cost-effectiveness of solar powered street lights in Saki 

In this section I studied the cost-effectiveness of street lights powered by solar as viewed by 

respondents in Saki Town, Oyo State, Nigeria. The result is as explained in table 4 below. 

Table 4: Cost Effectiveness of Solar-Powered Street light as viewed by respondent in Saki,  

SA = strongly agree, A = agree, D = disagree, SD = strongly disagree. 

S/N Item SA A D SD Remark 

1. I believe solar street light is more cost 

effective since it isn’t powered by fuel 

59 50 12 1 Agree 

2. The capital to start powering of solar 

street light is much and cannot be 

afforded in some areas in Saki Town 

37 60 23 2 Agree 

3. Solar street light maintenance is less 

costly to the conventional street lights 

50 69 2 1 Agree 

 

It can be deduced from table 4 that most respondents in the study area believed that solar 

powered street light is very cost-effective. A reasonable number of 23 respondents disagree 

with the statement that “the capital to start powering of solar street light is much and cannot 

be afforded in some areas in Saki Town” while others agreed. Many as well believed that it is 

easily maintained and more cost effective since it isn’t powered by fuel. 

 

 

4.5 Energy saving capabilities of solar powered street lights in Saki 

In this section I studied the energy saving capabilities of street lights powered by solar as 

viewed by respondents in Saki Town, Oyo State, Nigeria. The result is as explained in table 5 

below.  

Table 5: Energy Saving Capabilities of Solar Powered Street Light, SA = strongly agree, A = 

agree, D = disagree, SD = strongly disagree. 

 

S/N Item SA A D SD Remark 
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1. Saki solar panels in Saki streetlights 

convert solar energy into electrical 

energy that gets stored in the inbuilt 

battery and is utilized for dusk-to-dawn 

lighting operations 

56 60 6 0 Agreed 

2. The intensity of Saki Street light 

decreases progressively until dawn or till 

the time the PIR sensor is activated by 

the movement of humans 

46 60 15 1 Agreed 

3. The solar street light outdoor luminaires 

require almost no maintenance 

59 24 37 2 Agreed 

4. I believe that with solar street light, 

unnecessary power wastage is reduced 

up to a large extent 

56 62 4 0 Agreed 

5. Regardless of the day weather, there is 

maximum utilization and minimum loss 

of available energy 

44 72 6 0 Agreed 

6. I would strongly suggest solar street light 

for other town, industries and section 

due to its energy saving capabilities 

72 44 5 1 Agreed 

 

Table 5 explained the energy-saving capabilities of solar powered street light in Saki, Oyo State, 

Nigeria. The study result revealed that solar panels in Saki streetlights convert solar energy 

into electrical energy that gets stored in the inbuilt battery and is utilized for dusk-to-dawn 

lighting operations and that the intensity of Saki Street light decreases progressively until dawn 

or till the time the PIR sensor is activated by the movement of humans. Additionally, the result 

revealed that solar street light outdoor luminaires require almost no maintenance. It can as 

well be noted that with solar street light, unnecessary power wastage is reduced up to a large 

extent and regardless of the day weather, there is maximum utilization and minimum loss of 
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available energy. Finally, due to its energy saving capabilities, most respondents would 

strongly suggest solar street light for other town, industries and section. 

 

 

5 Discussion 

This section discusses the results of the survey in relation to the earlier stated research 

questions and theoretical background. Limitations of the study are also highlighted in this 

section.  

 

 

5.1 Importance of solar powered street lights in Saki 

The installation of cutting-edge solar-powered street lights is on the rise all in Saki town as 

infrastructures strengthen. This is due to the fact that the solar street lights in Saki contains 

everything necessary for operation, including a solar panel, a battery management system, 

motion and night-time sensors, and automatic controls. From the study result, the following 

conclusions were raised. The following are a few more noteworthy benefits of solar street 

lights that were uncovered by the research:  

✓ Solar-powered streetlights don't get damaged by rain, can withstand extreme 

temperatures, and cause minimal glare or insect mortality.  

✓ These lights have solar panels that collect energy throughout the day and convert it 

into electricity, which is then stored in a built-in battery and used to illuminate the area 

from nightfall till morning.  

✓ In modern solar street lights, a battery management system is a key component, as it 

supports the installation of motion and night sensors.  

✓ Midnight through midnight, the system operates at a satisfactory degree of brightness. 

Until morning, or until the PIR sensor is triggered by human movement, the light 

intensity gradually diminishes.  

✓ When a smart lighting system detects a person at a predetermined distance, it 

immediately switches to maximum brightness.  
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✓ Outdoor solar lighting fixtures are virtually maintenance-free compared to traditional 

street lamps. 

 

 

5.2 Is solar powered street light a long-term reliable means of illuminating 

Saki at night? 

The research concludes that solar-powered street lights are more reliable than the 

conventional street lights. Accidents like overheating and electrocution are much less likely to 

occur with solar-powered street lighting because there are no wires connecting the lights to 

the electrical grid. Second, solar-powered street lights in Saki, where conventional illumination 

is unavailable, have made areas safer and let residents to engage in economic activity well 

after sunset. From the study result, it is noteworthy to conclude that both businesses and 

homeowners can benefit from solar-powered LED street lights. Solar-powered streetlights 

have several potential applications, including airport parking lots, highways, bridges, and 

factories. They can also be used to illuminate your home's grounds or the playground your kids 

utilize. Solar-powered streetlights are advantageous since they are environmentally friendly, 

risk-free, and easily transportable.  

 

 

5.3 Is solar powered street lights cost effective in Saki? 

Solar-powered Street lighting were found to be economically viable in Saki. Onasanya (2015) 

states that the average lifespan of a standard street light is only 5000 hours. If the power goes 

out in a neighborhood, the streetlights won't work until the grid is repaired. There will be no 

need to worry about power outages or grid malfunctions with solar-powered street lighting. 

Solar-powered street lights are dependable and save money in the long term because they use 

less electricity and fuel. It's fantastic to know that solar-powered alternatives to conventional 

streetlights can help save a lot of money. Solar street lights may have a greater capital expense, 

but they pay for themselves over time. This is due to the fact that solar-powered street lights 

have a longer lifespan and require less maintenance.  



25 

  

 

 

5.4 Is solar powered street lights energy saving in Saki? 

The research reveals that solar-powered streetlights have been found to be the most energy-

efficient option, as indicated also by the results of this study. Pollution is a major issue today; 

unfortunately, it is also a result of the energy industry. Most power plants rely on finite 

resources like fossil fuels to produce their electricity. The global community is trying to improve 

itself by switching to renewable energy sources including solar, wind, and others (Radmard et 

al., 2020). Consequently, solar power is a viable option for displacing finite supplies of energy. 

Among the most eco-friendly energy sources, solar power also happens to be widely available. 

That solar street lights are more cost- and energy-efficient has far-reaching implications for 

modern life. Industry and public infrastructure consume a disproportionate amount of grid 

energy; the Solar Street Lighting system is the ultimate answer to this problem. (Khaled, 

Berardi and Liao, 2022) The electricity for an LED solar street light can be generated and stored 

locally, making it a completely autonomous system from the power grid. Solar-powered 

streetlights are self-sustaining, meaning they generate and use their own electricity.  The 

research result concludes that solar-powered LED street lights are among the most cost- and 

energy-effective lighting options now on the market, and their many benefits show why. There 

are monetary, ecological, and societal gains to be made by installing these sorts of streetlights.  

 

 

5.5 Research Limitations 

The following are the short-coming of the research, its limitations that can be improved upon 

in further studies: 

1. Financial and time constraints were primary determinants of the use of purposive 

sampling surveys; however, future research can make use of stratified or accidental 

sampling to help eliminate extraneous variables. 
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2. The use of an online questionnaire was limited to only respondents in the study area 

who had access to mobile devices; however, further research for the research study 

could provide more or equal access to all respondents in the study area. 

3. The research considers just one town in Oyo state, further studies should improve upon 

more research fields for general inferences and conclusion. 

4. Challenges and limitation of solar powered street light should be adequately 

considered in further researches.  

 

 

5.6 Research Conclusion 

Dependability, significance, cost-effectiveness, and energy-saving capacities of solar powered 

street lights was investigated in this study. The research concludes that solar-powered street 

lights are the optimal option for any municipality. They can improve the aesthetics of the area, 

cut down on pollution, keep the streets lit in the event of a power outage, increase the safety 

of pedestrians and motorists, and require little in the way of upkeep.  
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Appendix 1 

Powering street lights with solar energy survey 

The purpose of this survey was to examine powering street lights with solar energy in saki. 

This is in completion of Bachelor thesis writing at Novia University of Applied Sciences, 

Raseborg. 

All sections are marked compulsory * 

Background Information?  

Employed 

Not Employed 

Self Employed 

Others 

Location?  

Ajegunle 

Apinnite 

Sango 

Ogidigbo 

Gender?  

Male 

Female 

Prefer not to say 

Age Group?  

Below 20 

21 – 25 

26 – 30 

31 – 35 

36 – 40 

Above 40 
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Level of Education?  

Undergraduate 

Graduate 

Post – Graduate 

Other 

Have you heard of street lights powered by solar before?  

Yes 

No 

Maybe 

Importance of solar powered street lights in saki 

I believe solar powered street lights is important because they are water-resistance?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

I believe solar powered street lights is important because it automatically switch itself on 

anytime it is dark?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

I believe solar powered street lights is important because when in comparison to 

conventional street lights, solar outdoor luminaires require almost no maintenance?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

I believe solar powered street light is important because it is weatherproof and have a low 

glare and low insect attrition rate?  

Strongly Agree 
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Agree 

Strongly Disagree 

Disagree 

Reliability of solar powered street lights in saki  

Solar street light in Saki is a reliable means to improves pedestrian visibility and personal 

security?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

Solar street light reliability helps increase the quality of life by artificially extending the 

hours in which there is light so that activity can take place even in the night?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

Solar-street light reliability has shunned common street violence and properties burglary in 

the night?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

Cost-effectiveness of solar powered street lights in saki 

I believe solar street lights is more cost effective since it isn’t powered by fuel?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 
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The capital to start powering of solar street lights is much and cannot be afforded in some 

areas in Saki Town?  

Strongly Agree 

Agree 

Disagree 

Disagree 

Solar street light maintenance is less costly to the conventional street lights? 

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

Energy saving capabilities of solar powered street lights in saki 

Saki solar panels in saki streetlights convert solar energy into electrical energy that gets 

stored in the inbuilt battery and is utilized for dusk-to-dawn lighting operations?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

The intensity of Saki Street light decreases progressively until dawn or till the time the PIR 

sensor is activated by the movement of humans? 

Strongly Agree 

Agree  

Strongly Disagree 

Disagree 

The solar street light outdoor luminaires require almost no maintenance?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 
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I believe that with solar street light, unnecessary power wastage is reduced up to a large 

extent?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

Regardless of the day weather, there is maximum utilization and minimum loss of available 

energy?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 

I would strongly suggest solar street light for other town, industries and section due to it 

energy saving capabilities?  

Strongly Agree 

Agree 

Strongly Disagree 

Disagree 
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