(I IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 1, September 2024

An Analysis of Renewable Energy's Contribution
to Climate Change Solutions

Sapna Jajme1 and Dr. Dev Brat Mishra’
Research Scholar, Department of Environmental Science'
Professor, Department of Environmental Science’
Sunrise University, Alwar, Rajasthan, India

Abstract: This literature review investigates the influence of renewable energy sources on the mitigation of
climate change, with a particular emphasis on their ability to reduce greenhouse gas emissions, promote
sustainability, and improve energy security. This section emphasizes the benefits of renewable energy
sources, including solar, wind, hydro, and biomass, in terms of reducing dependence on fossil fuels and
enhancing global carbon footprints. The review addresses the main obstacles to the large-scale
implementation of renewable energy, such as technological, economic, and policy barriers, and emphasizes
the necessity of innovative solutions to surmount these limitations. It also examines successful integration
strategies and case studies in a variety of countries and regions, illustrating the positive correlation
between the adoption of renewable energy and environmental protection. In conclusion, the review
emphasizes the necessity of ongoing research, policy support, and global collaboration to expedite the
transition to a low-carbon future, thereby underscoring the critical role that renewable energy plays in
addressing climate change.
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I. INTRODUCTION
Our planet is the site of human life, where we develop and grow in conjunction with all that is present on Earth, as well
as with all that can be manipulated by humans. Everything that exists and occurs on our planet is a result of this. There
is a possibility that not all events are the result of human intervention, but rather destiny from the divine, the omnipotent
maker, and the source of all our lives in this world. In the context of the current discussion, which pertains to climate
change, long-term climate change is one of the most significant environmental concerns. If we anticipate the variations
in our environment, including the weather, temperature, and the water we consume, over an extended period. These
transformations, which have resulted in adverse effects on terrestrial organisms, include heightened temperatures,
protracted droughts, and escalated insect infestations. These changes are intricately linked to climate change and have
led to an increase in wildfires.
Further areas of concern include the amplification of coastal erosion and inundation, the reduction of agricultural
outputs, the health ramifications of urban heatwaves, and the diminishing water reservoirs. However, renewable energy
is a potential mitigator against the most severe consequences of climate change, despite these challenges. Wind, solar,
biomass, biogas, geothermal, hydroelectric, and a variety of marine-based energy sources, including offshore wind,
wave, and tidal energy, have the potential to mitigate the effects of climate change. Nevertheless, it is important to
acknowledge that the viability of these renewable energy sources is also influenced by climate change. The benefits of
renewable energy, which include wind, solar, geothermal, hydroelectric, and biomass sources, are numerous. In a recent
study published in Nature Climate Change, researchers have endeavored to quantify the impact of global warming on
the availability of eight critical renewable energy technologies. The team did not present a particularly unexpected
result, which is actually positive news.
The influence of renewable energy on climate change is significant and has a multitude of consequences for both the
environment and living organisms. While renewable energy does not entirely eliminate the adverse effects of long-term
climate change, its objective is to mitigate its effects on the Earth. This renewable energy will provide the environment
with an opportunity to begin the process of healing. The objective of renewable energy i 1dre
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devastation that has resulted from the long-term climate change. Renewable energy has a positive impact, including the
reduction of global warming emissions. These gases function as a heated cloth that encases the earth and maintains a
high temperature for an extended period. Therefore, the function of renewable energy is to mitigate the heat that has
permeated the Earth for an extended period, which has subsequently harmed the Earth, its environment, and all its
inhabitants.

Methods

The writing methodology employed in this work is a comprehensive literature review, which is further enhanced by an
assemblage of scholarly periodicals and articles that have been meticulously examined to address the central theme of
the role of renewable energy in the context of climate change. The sources under consideration consist of articles and
journals drawn from online social media platforms, as well as a comprehensive examination of Google Scholar to
examine articles and journals published by reputable international and national institutions, with an emphasis on topics
that are pertinent to the subject matter.

The findings and discussions section will subsequently elucidate the multifaceted interplay and implications of
renewable energy factors in relation to climate change, highlighting their impacts and benefits. Lastly, the conclusions
and recommendations segment will encapsulate the insights obtained from the literature review, providing propositions
and insights for the future trajectory of renewable energy initiatives in the context of evolving climate dynamics.

Results and Discussion

The term "climate change" denotes the occurrence of a shift in the weather. A protracted alteration in climatic
conditions, which may last for decades or even up to three decades, is referred to as climate change. One of the primary
drivers of climate change is global warming. The occurrence of climate change is influenced by both natural
phenomena, such as variations in solar radiation, volcanic activities, or intrinsic fluctuations within the climate system,
and anthropogenic influences, such as alterations in atmospheric composition or land utilization. The dynamics of
climate change are collectively influenced by weather parameters, including temperature, humidity, wind patterns,
precipitation, drought occurrences, aridity levels, and solar radiation, which affect the Earth's surface. Proactive
measures for the future are necessary to address and avert the adverse impacts of climate change, which include
escalating maximum and minimum temperatures, rising sea levels, elevated ocean temperatures, intensified
precipitation events, glacier retreat, and permafrost thawing.

Renewable energy

Renewable energy is the term used to describe energy that is generated from naturally replenishing yet flow-limited
sources, such as solar energy, wind power, hydroelectric power, geothermal energy, tidal power, and biodiesel.
Renewable resources are essentially inexhaustible in terms of their duration, but their energy availability per unit of
time is restricted. Biomass, timber and wood waste, municipal solid waste, landfill gas and biogas, ethanol, biodiesel,
hydropower, geothermal, wind, and solar are all examples of sustainable energy. In an effort to both prevent and
mitigate the long-term effects of climate change, we will employ renewable energy in response to the climate change
that our planet has witnessed. Subsequently, we will investigate the significance of renewable energy in mitigating the
consequences of climate change. By comprehending the function of renewable energy, we can significantly impact the
planet.

Benefit renewable energy
One of the most potent instruments at our disposal in combating climate change is renewable energy, which offers
compelling incentives for refinement and advancement. Furthermore, as renewable technologies progressively replace
fossil fuel emissions, consumers may experience potential cost reductions. When discussing benefits, it refers to the
utilization of an object that has the potential to bring about positive change. This is the effect of renewable energy
during climate change events. Renewable energy has a positive impact on the prevention and improvement of the
negative effects of climate change. Renewable energy provides a multitude of advanta ing the ability to
generate unlimited energy, the creation of employment opportunities, and the promotion/& development, in
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addition to the mitigation of global warming and the improvement of public health. Journalists and publications have
repeatedly emphasized this point. Wind and solar energy have experienced remarkable growth and cost reductions over
the past decade, with no indications of slowing down. That is particularly noteworthy. As a consequence, renewable
energy is becoming more competitive with fossil fuels on a national scale, with substantial price reductions being
observed.

In specific regions, the cost of operating new renewable energy sources is already lower than that of operating
antiquated, inefficient, and polluting fossil fuel or nuclear power facilities. It is essential to integrate wind and solar
energy into strategic planning in order to achieve the necessary reductions in emissions. Policies such as the Clean
Power Plan are instrumental in prioritizing low-carbon sources over higher-emitting alternatives. Renewable portfolio
standards, which require a specific percentage of a state's electricity to be derived from renewable sources, have been
demonstrated to generate a diverse range of economic, health, and environmental advantages.

Recent research conducted by the Department of Energy and Lawrence Berkeley National Laboratory (LBNL) has
shown that renewable standards implemented nationwide have yielded substantial savings for consumers. Specifically,
in 2013, consumers could save up to $1.2 billion in reduced wholesale electricity rates and $1.3 billion to $3.7 billion in
lower natural gas prices. Additionally, renewable energy generates substantial non-market advantages. According to
LBNL researchers, renewable energy supported approximately 200,000 jobs, generated $5.2 billion in health benefits
from enhanced air quality, and produced $2.2 billion in global climate benefits. Between 2002 and 2013, the top 10
states that were at the forefront of renewable energy adoption experienced lower increases in power prices than the
bottom 10 states, according to a separate study conducted by DBL Investors.

How renewable energy works
The energy landscape is enduring a rapid transformation, which requires an expedited transition to renewable energy
sources in various sectors to mitigate the global temperature increase. This transition is essential not only for electricity
generation but also for heating, construction, and transportation. According to projections, renewable energy sources
have the potential to provide four-fifths of the world's electricity by 2050, thereby significantly contributing to the
mitigation of climate change and substantially reducing carbon emissions.

The effective transition to renewable energy is contingent upon the appropriate integration of solar and wind power into
existing energy systems. This two renewable sources offer substantial potential for the generation of sustainable and
pure electricity. Moreover, the implementation of sustainable biofuels offers an additional opportunity to mitigate the
adverse effects of climate change and reduce dependence on fossil fuels. The transition to a more sustainable and low-
carbon future can be expedited by integrating these diverse renewable energy sources into our energy matrix.
Accelerating technological and commercial innovation is a necessary component of all of this. Most importantly, it
involves the immediate implementation of measures to promote renewable energy.

In our endeavors to reduce global warming, renewable energy technologies, including advanced biofuels for
transportation, are essential. The environment and humanity are both at risk of severe and far-reaching repercussions as
a result of the increasing temperatures that are linked to climate change. It is essential to resolve this challenge by
transitioning to renewable energy sources, such as biofuels. The urgency of implementing sustainable energy
alternatives is further emphasized by the escalating frequency and intensity of extreme weather events, which are
ascribed to the rise in global temperatures.

The United States has experienced a substantial increase in extreme weather events over the past decade, with six of the
ten most expensive occurrences occurring during this decade. The economic consequences of these events have been
significant, with damages exceeding $411 billion. This emphasizes the urgent necessity of collective endeavors to
transition to renewable energy sources in order to reduce the effects of climate change and establish resilience against
future environmental challenges. Additionally, the World Health Organization (WHO) predicts that climate change
results in approximately 150,000 fatalities annually on a global scale. This alarming statistic is the result of a variety of
factors that have been exacerbated by climate change, such as the proliferation of maladies, diminished food supplies,
and a multitude of other related issues. Transitioning to renewable energy is a viable approach to reducing dependence
on fossil fuels and mitigating the effects of climate change.
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Despite the fact that renewable energy technologies were historically more expensive, recent developments have
considerably reduced their costs, thereby facilitating the transition away from fossil fuels. For example, the cost of solar
panels decreased by 75 to 80 percent between 2009 and 2015, thereby increasing the accessibility and affordability of
solar energy. In the same way, the cost of other renewable energy sources, such as hydropower and wind, has
decreased, which has facilitated their widespread adoption.

Renewable energy generation technologies have consistently accounted for over half of all new power generation
capacity implemented globally since 2011. This trend emphasizes the pivotal role of renewables in influencing the
future of sustainable energy production and the increasing dominance of renewables in the global energy landscape.
Biofuels are a promising solution for reducing reliance on petroleum-based fuels, particularly in the transportation
sector, which includes cars and aircraft. Biofuels are a viable alternative for future energy requirements due to the
advantages they provide. Biofuels are produced by the degradation and conversion of plant materials into fuels that are
usable, such as biodiesel or ethanol. Corn ethanol is currently being employed to reduce greenhouse gas emissions in
petroleum mixtures, for example. Nevertheless, it is crucial to acknowledge that ethanol production is not wholly
carbon-neutral. Although the use of maize ethanol as a supplement can reduce carbon emissions by nearly 40% in
comparison to conventional petroleum, it still involves environmental trade-offs. Additionally, the production of maize
ethanol necessitates substantial land resources that could be allocated to the cultivation of food crops, which raises
concerns regarding land competition.

In order to confront these obstacles, researchers are investigating potential strategies for the advancement of the next
iteration of biofuels. This encompasses the examination of the utilization of invasive species and plants that necessitate
minimal land, fertilizer, or water to flourish. The potential of biofuels can be fully realized while simultaneously
minimizing their ecological footprint and maximizing their contribution to the reduction of greenhouse gas emissions in
the transportation sector by concentrating on sustainable and environmentally favorable biofuel production methods.
Numerous plant species are demonstrating potential as base materials for biofuels. Recent developments in
biotechnology have resulted in the creation of more effective methods for the degradation of biomass into
carbohydrates, which can subsequently be converted into biofuels by microorganisms. Furthermore, there are ongoing
endeavors to develop microorganisms that are capable of directly converting plant material into biofuels. Additionally,
there are ongoing initiatives to facilitate the production of long-chain, energy-dense hydrocarbons that are suitable for
use in heavy-duty vehicles and aircraft by microorganisms.

The Information Technology and Innovation Foundation (ITIF) has proposed a series of initiatives to promote the
adoption and utilization of biofuels in order to assist the biofuels industry. These proposals are designed to promote
innovation, increase investment, and establish a supportive policy environment that is conducive to the expansion of the
biofuels sector. It is anticipated that the implementation of these recommendations will promote biofuels as a
sustainable and viable alternative to conventional fossil fuels, thereby aiding in the mitigation of carbon emissions in
the transportation sector and the fight against climate change.

II. CONCLUSIONS

We can learn about the benefits of renewable energy and discuss the impact of climate change after we have explored
and discovered it. For example, The utilization of renewable energy offers numerous advantages to both the economy
and the environment. Initially, it produces electricity without emitting greenhouse gases, thereby mitigating air
pollution and combating climate change. Furthermore, it enhances energy security by diversifying the energy supply,
thereby reducing reliance on imported fuels. Additionally, the manufacturing and installation sectors are notably
benefited by renewable energy, which promotes economic growth and job creation. We can enhance our
comprehension of the benefits of renewable energy and its function in mitigating climate change by investigating
information from a variety of sources, including the internet, newspapers, and social media.
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