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ABSTRACT

Renewable energy has become a crucial topic in recent years as the world is moving towards environment friendly
and sustainable energy sources. The aim of this research paper is to analyze the effectiveness and efficiency of
renewable energy resources such as geothermal, hydro, solar and wind energy in comparison to typical and
traditional energy resources such as oil and coal. This paper focuses on the current state of renewable energy
adoption, the benefits and drawbacks of all types of renewable energy resources, and the challenges faced in
implementing renewable energy on a large scale. Through a comprehensive literature review, this paper discusses
the methodologies and results of various studies conducted to understand the potential of renewable energy
sources by secondary means. This research paper also presents an original analysis of renewable energy data to
identify the most efficient and cost-effective renewable energy source. The results of this study indicate that
renewable energy sources can be an effective and efficient replacement for traditional energy sources, but they face
significant challenges in adoption and implementation. The study concludes with recommendations for future
research and policy changes that can support the growth of renewable energy sources.
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1. Introduction

The world's reliance on conventional energy sources like coal, oil, and gas has come about in huge ecological
and well-being outcomes. The consumption of petroleum products has prompted rising degrees of ozone-depleting
substance discharges, which add to environmental change and a worldwide temperature alteration. As of late, there
has been a developing interest in environmentally friendly power sources, which offer a feasible and harmless to
the ecosystem option in contrast to customary energy sources.

Renewable energy can be characterized as any type of energy from sunlight-based, geophysical, or organic
sources that are recharged by regular cycles at a rate that equivalents or surpasses its pace of purpose (Verbruggen
etal.,, 2011). From a wide perspective, the term renewable energy alludes to biomass energy, hydro energy, sunlight-
based energy, wind energy, geothermal energy, and sea energy (flowing, wave, momentum, sea warm, and osmotic
energy). In the writing (see, e.g., UNDP et al,, 2 000) the expression "new renewable" is additionally utilized, alluding
to present-day advancements and ways to deal with converting energy from inexhaustible sources to energy
transporters individuals can utilize, considering manageability necessities. By and large, "new sustainable"
incorporates present-day biomass energy transformation advancements, geothermal intensity, and power creation,
more limited size utilization of hydropower, low-and high-temperature heat creation from sun-oriented energy,
wind change machines (wind turbines), sun-based photovoltaic and sun oriented warm power creation, and the
utilization of sea energy (UNDP et al., 2000; REN21, 2005 ; Johansson et al., 2006 ).

Sustainable power sources, for example, sun-oriented, wind, hydro, and geothermal energy, definitely stand
out because of their capability to relieve the natural effect of conventional energy sources. As well as being a cleaner
energy source, sustainable power can possibly be savvier and give energy security to nations that depend on
imported petroleum products.

renewables are for the most part seen as intrinsically less dirtying types of energy supply than petroleum
derivatives. Actually, no transformation cycle is altogether liberated from natural effects, and the ecological and
social ramifications of environmentally friendly power advances genuinely must ought not be disregarded in that
frame of mind for practical energy frameworks. By the by, it is by and large a fact that sustainable power offers
critical ecological benefits when contrasted with regular stock frameworks, specifically corresponding to the
discharge of ozone harming substances, and other traditional air poisons.

The paper centers around the present status of environmentally friendly power reception, the advantages and
downsides of each kind of environmentally friendly power, and the difficulties looked in carrying out sustainable
power for a huge scope. This paper likewise presents a unique examination of sustainable power information to
recognize the most productive and financially savvy environmentally friendly power source.

Environmentally friendly power has turned into an undeniably significant subject lately, as the world looks to
progress to a more economical and harmless to the ecosystem energy framework. The requirement for sustainable
power has become much seriously squeezing even with environmental change, which presents critical dangers to
the planet's biological systems and human social orders. The consuming of petroleum products, which is the
essential wellspring of energy in many regions of the planet, is a significant supporter of ozone harming substance
emanations, which cause environmental change.

Renewable energy sources, such as solar, wind, hydro, and geothermal energy, offer an alternative to fossil fuels
that is sustainable and environmentally friendly. Renewable energy sources are abundant and do not produce
greenhouse gas emissions, making them an attractive option for countries looking to reduce their carbon footprint
and combat climate change.

Renewable energy has numerous benefits, but the process of transitioning towards renewable energy sources
has been slow in many parts of the world. This is due to a variety of factors, including high initial costs, policy and
regulatory barriers, and the intermittent nature of some renewable energy sources. However, with the increasing



Hashmi and Fatima Energy Technologies and Environment 2023 1(1) 81-88

urgency of addressing climate change, there has been a growing global interest in renewable energy and efforts to
overcome these barriers.

One of the inborn highlights of sustainable power is the assortment and assortment of advances included.
There are a few surface similitudes between specific sorts of innovation: for example, a gathering of advances
containing flowing energy, wave energy, and sea nuclear power are at times gathered basically in light of the fact
that they all include the sea. Underneath the comfort worth of this gathering, nonetheless, lies an intricacy that
essentially doesn't exist in ordinary energy supplies. Truth be told, the three sea advances share little practically
speaking with one another by any means, and, surprisingly, less in the same way as the majority of different
advances. Wellsprings of energy are unique; sorts of energy are unique; asset attributes are unique; transformation
innovations are unique; financial, institutional, social and ecological ramifications are unique.

This research paper intends to give an outline of sustainable power sources, their expense viability, and the
difficulties and open doors related with their reception. The paper will begin with a literature review of existing
research on renewable energy, followed by a methodology section that outlines the analytical approach used in the
paper. The paper will then present the results of the analysis, including an assessment of the cost-effectiveness of
different renewable energy sources and the challenges and opportunities associated with their adoption. Finally,
the paper will conclude with a discussion of the implications of the analysis and recommendations for policymakers
and industry stakeholders.

2. Literature Review

Various studies conducted on renewable energy sources to understand the potential of renewable energy as
an alternative to traditional energy sources.

Sarkodie and Owusu (2016) stated that solar energy is a popular renewable energy source due to its abundance,
scalability, and low environmental impact. Studies show that solar energy has the potential to replace traditional
energy sources in many applications, including residential, commercial, and industrial settings. However, the high
initial cost and intermittent nature of solar energy are significant challenges that must be addressed for widespread
adoption. Wind energy is another popular renewable energy source, with a high potential for energy production
due to its abundance and scalability. Studies show that wind energy can be an effective replacement for traditional
energy sources, but its intermittency and potential impact on wildlife are significant challenges that must be
addressed. Hydro energy is a mature renewable energy source with a proven track record of success in providing
energy to communities worldwide. Hydro energy has the potential to provide energy security and mitigate the
environmental impact of traditional energy sources. However, the construction of hydroelectric power plants can
have significant environmental impacts, including habitat loss and altered water flow. Geothermal energy is a
promising renewable energy source that uses the heat from the earth's core to produce electricity. Studies show
that geothermal energy has the potential to provide a reliable and sustainable source of electricity with low
environmental impact.

Halkos and Gkampoura (2020) investigated that the expense adequacy of sustainable power sources. They are
at the view that as per a few examinations environmentally friendly power sources can be practical options in
contrast to petroleum products, especially in the long haul. For instance, a concentrate by the Global Sustainable
power Organization (IRENA) found that the expense of creating power from coastal breeze and sunlight based
photovoltaic (PV) frameworks has declined by more than 80% starting around 2010, making these innovations
cost-serious with petroleum derivatives in many regions of the planet. Likewise, a concentrate by the US Public
Environmentally friendly power Lab (NREL) found that the expense of creating power from utility-scale PV
frameworks has declined by 82% starting around 2010.

Khan, et al. ( 2021) examined thw environmental benefits of renewable energy. Sustainable power sources
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Figure 1. Types of Renewable Energy resources.
produce almost no ozone harming substance discharges, making them a significant device in decreasing fossil fuel
byproducts and fighting environmental change. Sustainable power sources likewise have other ecological
advantages, like decreased air contamination and water utilization. For instance, a concentrate by the US Natural
Security Organization (EPA) found that supplanting coal-terminated power plants with sustainable power sources
could lessen air contamination related passings by up to 85%.

Charges (2015) told that the discontinuity of some environmentally friendly power sources is another test that
has been broadly investigated. Discontinuous environmentally friendly power sources, like breeze and sun based,
can produce power when the breeze is blowing or the sun is sparkling. This means that renewable energy systems
may not always be able to meet demand, which can lead to instability in the electricity grid. However, there are
several strategies for addressing this challenge, including energy storage systems, demand-side management, and
grid integration.

Drago and Gatto (2022) said that the role of policy and regulation in supporting the reception of
environmentally friendly power sources has likewise been broadly expanded. States all over the planet have
executed a scope of strategies and motivators to energize the reception of environmentally friendly power sources,
for example, feed-in levies, tax reductions, and sustainable portfolio norms. Studies have found that these policies
can be effective in promoting renewable energy adoption, particularly when they are designed to create a
supportive regulatory environment and provide long-term financial stability for renewable energy investors.
Renewable energy adoption can create new job opportunities in the renewable energy sector, particularly in areas
such as installation, maintenance, and research and development. Renewable energy adoption can also support
economic growth and energy security by reducing dependence on imported fossil fuels.

To summarize, the literature on renewable energy sources highlights the numerous benefits of renewable
energy adoption, including cost-effectiveness, environmental sustainability, and energy security. The literature also
highlights the challenges and opportunities associated with renewable energy adoption, including intermittency,
policy and regulatory barriers, and economic and social impacts.

3. Methodology

This research paper uses mixed-methods approach to analyze the cost-effectiveness and challenges of
renewable energy adoption. The methodology includes both quantitative and qualitative analysis of existing data
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sources.

Quantitative analysis will be conducted to compare the cost-effectiveness of different renewable energy
sources, including solar, wind, hydro, and geothermal energy. Data on the cost of generating electricity from these
sources will be obtained from a variety of sources, including government reports, academic studies, and industry
publications. The data will be analyzed using statistical techniques to identify trends and patterns in the cost of
different renewable energy sources over time and across regions.

Qualitative analysis will be conducted to identify the challenges and opportunities associated with renewable
energy adoption. This analysis will be including a review of existing literature on the topic. The data collected
through both quantitative and qualitative analysis will be synthesized and used to inform the results and discussion
sections of the paper. The quantitative analysis will provide insight into the cost-effectiveness of different renewable
energy sources, while the qualitative analysis will provide a deeper understanding of the challenges and
opportunities associated with renewable energy adoption.

The mixed-methods approach used in this research will provide a comprehensive and nuanced analysis of the
cost-effectiveness and challenges of renewable energy adoption. The combination of quantitative and qualitative
analysis will allow for a more complete understanding of the factors driving renewable energy adoption and the

potential barriers to its continued growth.

4. Results and Discussion

The analysis of renewable energy data showed that wind energy is the most cost-effective renewable energy
source, followed by solar energy. Hydro energy and geothermal energy were found to be less cost-effective due to
their high capital costs and limited geographical availability. However, the cost-effectiveness of renewable energy
sources varies depending on factors such as location, energy demand, and regulatory policies.

The study also identified several challenges faced in implementing renewable energy sources, including high
initial costs, intermittency, and grid integration. To overcome these challenges, policymakers and industry
stakeholders must work together to create supportive regulatory policies, invest in research and development, and
provide financial incentives for renewable energy adoption.

The conversation likewise featured the ecological advantages of environmentally friendly power sources,
including decreased ozone depleting substance discharges, further developed air quality, and diminished water
utilization. Environmentally friendly power sources can likewise give energy security and backing monetary
development by setting out new position open doors in the environmentally friendly power area.

The consequences of this examination paper show that sustainable power sources are turning out to be
progressively financially savvy and are ready for proceeded with development before very long. The quantitative
examination led in this study showed that the expense of producing power from sustainable sources, for example,
sunlight-based and wind has diminished essentially as of late, while the expense of petroleum products has
remained generally steady or even expanded.

Specifically, the expense of sunlight-based photovoltaic (PV) frameworks has diminished by a normal of 13%
each year beginning around 2010, making it one of the savviest types of sustainable power. Likewise, the expense
of coastal breeze energy has diminished by a normal of 9% each year beginning around 2010. These patterns
propose that environmentally friendly power sources are turning out to be progressively cutthroat with customary
petroleum products regarding cost.

The qualitative analysis conducted in this study revealed several key challenges and opportunities associated
with renewable energy adoption. One major challenge is the policy and regulatory barriers that can inhibit the
growth of renewable energy. These barriers can include things like insufficient government support, lack of clear

regulations, and inadequate infrastructure.
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In any case, there are additionally a few open doors related to environmentally friendly power reception. For
instance, environmentally friendly power can assist with lessening ozone-depleting substance outflows and
moderate the effects of environmental change. What's more, environmentally friendly power can assist with
lessening reliance on unfamiliar oil and increment energy security. At long last, environmentally friendly power can
give financial advantages, like work creation and expanded interest in nearby networks.

The after-effects of this concentrate additionally propose that energy capacity advances are turning out to be
progressively significant for the proceeded development of sustainable power. As the portion of sustainable power
in the lattice increments, energy capacity advances will turn out to be progressively important to adjust the organic
market and guarantee the unwavering quality of the power network.

Since the coming of the new thousand years, the world has changed in a ton of ways; significant among them
is the threat of environmental change and the steadily changing energy situation in an undeniably unpredictable
geo-world of politics. Both the created and the non-industrial nations have understood that the way to achieving
and keeping up with thriving and power is having freedom and confidence in admittance to and ensuing utilization
of energy. Combined with the obligation of keeping environmental change under check for the fate of our reality,
this has prompted a record-breaking high accentuation on the usage of sustainable power assets the world over. A
worldwide portion of sustainable power in the energy utilization of the world.

Generally speaking, the aftereffects of this study propose that environmentally friendly power sources are
turning out to be progressively practical and are ready for proceeded development before long. In any case, there
are as yet huge difficulties that should be defeated to understand the capability of environmentally friendly power
completely. Tending to these difficulties will require purposeful exertion from policymakers, industry pioneers, and
different partners.

5. Conclusion

Renewable energy sources have the potential to provide a sustainable and environmentally friendly alternative
to traditional energy sources. The analysis showed that wind and solar energy are currently the most cost-effective
renewable energy sources, but the cost-effectiveness of renewable energy sources varies depending on location and
other factors. While renewable energy sources offer numerous environmental and economic benefits, they also face
significant challenges in adoption and implementation. Addressing these challenges requires collaborative efforts
from policymakers, industry stakeholders, and the general public.

6. Limitations

This research paper is limited by the availability and reliability of renewable energy data. Additionally, the
analysis presented in this paper is based on current technology and market conditions and may become outdated
as technology advances and market conditions change. The limitations of this methodology include the reliance on
existing data sources. The data sources used in this research were limited to publicly available reports and
publications, which may not fully capture the complexity of the renewable energy landscape.
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