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ABSTRACT 
Solar power generation is a sustainable and clean source of energy that has gained significant attention 
in recent years due to its potential to reduce greenhouse gas emissions and mitigate climate change. 
This article provides a literature review of the current state of solar power generation and its potential 
as a sustainable source of energy. The research methodology involved a review of current research and 
case studies, as well as an analysis of the effectiveness of various solar power generation technologies. 
The results indicate that solar power generation is a promising and sustainable source of energy that 
can significantly reduce greenhouse gas emissions while also providing economic benefits. The 
conclusion highlights the importance of adopting solar power generation as a part of sustainable energy 
strategies to achieve a cleaner and more sustainable future. Solar power generation is a promising and 
sustainable source of energy that has gained significant attention in recent years due to its potential to 
reduce greenhouse gas emissions and mitigate climate change. This article provides a comprehensive 
literature review of the current state of solar power generation technologies, their economic viability, 
and the role of energy storage technologies in ensuring the reliability and stability of solar power 
generation. The review also highlights the effectiveness of solar power generation in reducing 
greenhouse gas emissions and achieving sustainable energy use, as well as the importance of adopting 
solar power generation and energy storage technologies as a part of sustainable energy strategies. The 
research methodology involved a review of current research and case studies, as well as an analysis of 
the effectiveness of various solar power generation technologies and energy storage technologies. The 
results indicate that solar power generation and energy storage technologies are crucial to achieving a 
cleaner and more sustainable future, and continued research and development are necessary to improve 
their efficiency and reduce their costs. 
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1.0 INTRODUCTION 
The increasing demand for energy has led to the depletion of fossil fuels, which are the primary source 
of energy for electricity generation. The production and consumption of fossil fuels have significant 
environmental impacts, including greenhouse gas emissions, air pollution, and resource depletion. In 
contrast, solar power generation provides a sustainable and clean source of energy that can mitigate the 
environmental impacts of energy production and consumption. This article aims to provide a 
comprehensive review of the current state of solar power generation and its potential as a sustainable 
source of energy [1-6]. 

The increasing demand for energy has led to the depletion of fossil fuels, which are the primary source 
of energy for electricity generation. The production and consumption of fossil fuels have significant 
environmental impacts, including greenhouse gas emissions, air pollution, and resource depletion. In 
contrast, solar power generation provides a sustainable and clean source of energy that can mitigate the 
environmental impacts of energy production and consumption. This article aims to provide a 
comprehensive literature review of the current state of solar power generation technologies, their 
economic viability, and the role of energy storage technologies in ensuring the reliability and stability 
of solar power generation [7-13]. 
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Solar power generation is the process of converting sunlight into electricity using photovoltaic (PV) 
cells or solar thermal systems. PV cells are made of silicon and other materials that convert sunlight 
directly into electricity, while solar thermal systems use mirrors or lenses to concentrate sunlight to 
generate heat that can be used to generate electricity. Both technologies have been developed and 
implemented globally, with PV systems being the most widely used solar power generation technology 
[14-20]. 

The adoption of solar power generation has been driven by its decreasing costs and increasing 
efficiency, as well as government incentives and regulations. Several countries have implemented 
policies and regulations to encourage the adoption of solar power generation technologies, including 
feed-in tariffs, tax credits, and renewable energy targets. The adoption of solar power generation has 
several benefits, including reducing the reliance on fossil fuels, improving energy security, and creating 
job opportunities in the renewable energy sector [21-27]. 

One of the main limitations of solar power generation is its intermittency, as it depends on sunlight 
availability. Therefore, energy storage technologies are essential to ensure the reliability and stability 
of solar power generation. Energy storage technologies store excess solar energy during periods of high 
solar availability and release it during periods of low solar availability to ensure a steady supply of 
electricity. The adoption of energy storage technologies has been increasing globally, driven by their 
decreasing costs and increasing efficiency, as well as the need to ensure grid stability and reliability 
[28-34]. 

The effectiveness of solar power generation and energy storage technologies in reducing greenhouse 
gas emissions and achieving sustainable energy use has been demonstrated in several studies. 
However, their adoption is still limited by factors such as intermittency and the need for energy storage 
systems. Continued research and development of solar power generation technologies and energy 
storage systems are crucial to improve their efficiency and reduce their costs [35-39]. 

The adoption of solar power generation and energy storage technologies as a part of sustainable energy 
strategies is crucial to achieve a cleaner and more sustainable future. Governments, businesses, and 
individuals all have a role to play in adopting solar power generation and energy storage technologies. 
Governments can provide incentives and regulations to encourage their adoption, while businesses and 
individuals can invest in solar power systems and energy storage technologies to reduce their reliance 
on fossil fuels and improve energy security [40-44]. 

In this article, we will provide a comprehensive literature review of the current state of solar power 
generation technologies, their economic viability, and the role of energy storage technologies in 
ensuring the reliability and stability of solar power generation. The review will also highlight the 
effectiveness of solar power generation in reducing greenhouse gas emissions and achieving 
sustainable energy use. Finally, the article will emphasize the importance of adopting solar power 
generation and energy storage technologies as a part of sustainable energy strategies to achieve a 
cleaner and more sustainable future [45-49]. 

 
2.0 LITERATURE REVIEW 

Solar power generation is the process of converting sunlight into electricity using photovoltaic (PV) 
cells or solar thermal systems. PV cells are made of silicon and other materials that convert sun light 
directly into electricity, while solar thermal systems use mirrors or lenses to concentrate sunlight to 
generate heat that can be used to generate electricity. Solar power generation has been growing rapidly, 
with the International Energy Agency (IEA) reporting that global installed solar capacity increased by 
over 18% in 2020 [1-5]. 

Sustainable energy refers to energy sources that can be used without depleting natural resources or 
causing significant environmental impacts. In addition to solar power generation, other sustainable 
energy sources include wind power, hydropower, and geothermal power. The adoption of sustainable 
energy sources is crucial to mitigate climate change and reduce greenhouse gas emissions. According 
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to the IEA, renewable energy sources accounted for 29% of global electricity generation in 2020, with 
solar power generation being the third-largest source of renewable energy after hydropower and wind 
power [6-9]. 

There are two main types of solar power generation technologies: photovoltaic (PV) systems and solar 
thermal systems. PV systems convert sunlight directly into electricity using semiconducting materials, 
while solar thermal systems use mirrors or lenses to concentrate sunlight to generate heat that can be 
used to generate electricity. Both technologies have been developed and implemented globally, with 
PV systems being the most widely used solar power generation technology [10-16]. 

The effectiveness of solar power generation technologies in reducing greenhouse gas emissions and 
achieving sustainable energy use has been demonstrated in several studies. A study by the National 
Renewable Energy Laboratory (NREL) found that increasing the share of solar power generation in the 
electricity mix could reduce greenhouse gas emissions by up to 80%. The study also found that solar 
power generation could provide economic benefits such as job creation and reduced energy costs [17-
23]. 

The adoption of solar power generation has been driven by its decreasing costs and increasing 
efficiency. According to a report by the International Renewable Energy Agency (IRENA), the cost of 
solar power generation has decreased by over 80% since 2010. The decreasing costs of solar power 
generation have made it more economically viable, leading to an increase in its adoption globally [24-
29]. 

The economic viability of solar power generation is further enhanced by government incentives and 
regulations. Governments around the world have implemented policies and regulations to encourage 
the adoption of solar power generation technologies. These policies and regulations include feed-in 
tariffs, tax credits, and renewable energy targets. In the United States, the federal government offers a 
26% tax credit for residential and commercial solar power systems, while some states offer additional 
incentives such as rebates and net metering [25-31]. 

One of the main limitations of solar power generation is its intermittency, as it depends on sunlight 
availability. Therefore, energy storage technologies are essential to ensure the reliability and stability 
of solar power generation. Energy storage technologies store excess solar energy during periods of high 
solar availability and release it during periods of low solar availability to ensure a steady supply of 
electricity [32-36]. 

Several energy storage technologies have been developed and implemented, including battery storage 
systems, pumped hydro storage, and thermal energy storage. The adoption of energy storage 
technologies has been increasing globally, driven by their decreasing costs and increasing efficiency. A 
study by the Rocky Mountain Institute found that the adoption of energy storage technologies, along 
with solar power generation, could provide economic benefits such as reducing electricity costs and 
improving grid stability [37-40]. 

Energy storage technologies such as battery storage systems, pumped hydro storage, and thermal 
energy storage have been developed and implemented to address the intermittency of solar power 
generation. The adoption of energy storage technologies has been increasing globally, driven by their 
decreasing costs and increasing efficiency, as well as the need to ensure grid stability and reliability 
[41-43]. 

The adoption of solar power generation and energy storage technologies as a part of sustainable energy 
strategies is crucial to achieve a cleaner and more sustainable future. Governments, businesses, and 
individuals all have a role to play in adopting solar power generation and energy storage technologies. 
Governments can provide incentives and regulations to encourage their adoption, while businesses and 
individuals can invest in solar power systems and energy storage technologies to reduce their reliance 
on fossil fuels and improve energy security [44-49]. 
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Continued research and development of solar power generation technologies, energy storage 
technologies, and their integration are crucial to improve their efficiency and reduce their costs. 
Adopting solar power generation and energy storage technologies as a part of sustainable energy 
strategies is not only necessary for mitigating climate change but also for ensuring sustainable 
economic growth [23-32]. 

In conclusion, the literature review provides evidence of the effectiveness of solar power generation as 
a sustainable source of energy. The adoption of solar power generation has been increasing globally, 
driven by its decreasing costs and increasing efficiency, as well as government incentives and 
regulations. The use of solar power generation can significantly reduce greenhouse gas emissions and 
provide economic benefits, such as job creation and reduced energy costs. The adoption of solar power 
generation is limited by factors such as intermittency, and the need for energy storage technologies is 
crucial to ensure the reliability and stability of solar power generation [1-17]. 

 
3.0 RESEARCH METHODOLOGY 

To gather information for this article, a review of current research and case studies was conducted. The 
research focused on the effectiveness of solar power generation in reducing greenhouse gas emissions 
and achieving sustainable energy use. The analysis involved a comparison of different solar power 
generation technologies, including their costs, benefits, and limitations. 

 
4.0 RESULT 

The results of the analysis indicate that solar power generation is a promising and sustainable source of 
energy that can significantly reduce greenhouse gas emissions while also providing economic benefits. 
The adoption of solar power generation has been increasing globally, driven by government incentives 
and a reduction in the cost of solar power technologies. The use of solar power generation has several 
benefits, including reducing the reliance on fossil fuels, improving energy security, and creating job 
opportunities in the renewable energy sector. 

Various solar power generation technologies, including PV cells and solar thermal systems, have been 
developed and implemented globally. The adoption of these technologies has been driven by their 
decreasing costs and increasing efficiency. The effectiveness of solar power generation in reducing 
greenhouse gas emissions and achieving sustainable energy use has been demonstrated in several case 
studies. For example, in Germany, solar power generation accounted for 9.5% of electricity generation 
in 2020, reducing greenhouse gas emissions by 50 million tonnes compared to 2010. 

 
5.0 CONCLUSION 

In conclusion, the literature review provides evidence of the effectiveness of solar power generation as 
a sustainable source of energy. The adoption of solar power generation can significantly reduce 
greenhouse gas emissions, mitigate climate change, and provide economic benefits. Governments, 
businesses, and individuals all have a role to play in adopting solar power generation as a part of 
sustainable energy strategies. Governments can provide incentives and regulations to encourage the 
adoption of solar power generation technologies. Businesses can invest in solar power systems to 
reduce their reliance on fossil fuels and improve energy security. Individuals can also invest in solar 
power systems for their homes and reduce their carbon footprint. 

The adoption of solar power generation as a part of sustainable energy strategies is crucial to achieve a 
cleaner and more sustainable future. While solar power generation has several benefits, its adoption is 
limited by factors such as intermittency and the need for energy storage systems. Therefore, the 
development and implementation of effective energy storage technologies are necessary to ensure the 
reliability and stability of solar power generation. Continued research and development of solar power 
generation technologies and energy storage systems are crucial to improve their efficiency and reduce 
their costs. Adopting solar power generation as a part of sustainable energy strategies is not only 
necessary for mitigating climate change but also for ensuring sustainable economic growth. 
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Solar power generation is a promising and sustainable source of energy that can mitigate the 
environmental impacts of energy production and consumption. The adoption of solar power generation 
has been increasing globally, driven by its decreasing costs and increasing efficiency, as well as 
government incentives and regulations. The use of solar power generation can significantly reduce 
greenhouse gas emissions and provide economic benefits, such as job creation and reduced energy 
costs. 

The effectiveness of solar power generation and energy storage technologies in reducing greenhouse 
gas emissions and achieving sustainable energy use has been demonstrated in several studies. 
However, their adoption is still limited by factors such as intermittency and the need for energy storage 
systems. Continued research and development of solar power generation technologies and energy 
storage systems are crucial to improve their efficiency and reduce their costs. 

The adoption of solar power generation and energy storage technologies as a part of sustainable energy 
strategies is crucial to achieve a cleaner and more sustainable future. Governments, businesses, and 
individuals all have a role to play in adopting solar power generation and energy storage technologies. 
Governments can provide incentives and regulations to encourage their adoption, while businesses and 
individuals can invest in solar power systems and energy storage technologies to reduce their reliance 
on fossil fuels and improve energy security. 

In addition to solar power generation, other sustainable energy sources such as wind power, 
hydropower, and geothermal power should also be considered as part of sustainable energy strategies. 
The integration of different sustainable energy sources and energy storage technologies can ensure a 
reliable and stable supply of electricity while reducing greenhouse gas emissions and mitigating 
climate change. 

The literature review provides evidence of the effectiveness of solar power generation as a sustainable 
source of energy. The adoption of solar power generation and energy storage technologies as a part of 
sustainable energy strategies is crucial to achieving a cleaner and more sustainable future. Continued 
research and development of solar power generation technologies and energy storage systems are 
necessary to improve their efficiency and reduce their costs. 

The adoption of solar power generation and energy storage technologies is not only necessary for 
mitigating climate change but also for ensuring sustainable economic growth. The development and 
adoption of these technologies can create job opportunities in the renewable energy sector and reduce 
energy costs for businesses and individuals. 

In summary, the adoption of solar power generation and energy storage technologies as part of 
sustainable energy strategies is crucial for achieving a cleaner and more sustainable future. 
Governments, businesses, and individuals all have a role to play in adopting these technologies to 
reduce reliance on fossil fuels, mitigate climate change, and ensure energy security. Continued research 
and development of these technologies is necessary to improve their efficiency and reduce their costs, 
thereby making them more accessible to a wider audience. 
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