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This paper evaluates the feasibility of nuclear power as a sustainable solution to global warming and increasing energy demands.
It reviews technological advancements in nuclear reactors, specifically their enhanced fuel efficiency and safety management.
The study also highlights the strengths and constraints facing nuclear energy expansion, from a technological, economic,
environmental, and social perspective. Additionally, this study incorporates original analytical models and data visualisations.
Specifically, a linear regression fit was created to present the projection of nuclear energy production and the efficiency analysis of
uranium extraction. These models offer a novel perspective by quantitatively projecting future trends and efficiency improvements
in nuclear power, grounded in historical data. Through a comprehensive analysis, this paper argues for a realistic assessment of
nuclear power’s role in a sustainable energy future, providing actionable insights for policymakers and stakeholders.
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Introduction

The Paris Climate Agreement set a goal to limit the mean av-
erage global temperature rise to below 2°C, with additional
efforts to keep it below 1.5°C. All countries have set pledges
for reducing carbon emissions in the form of nationally deter-
mined contributions (NDCs). Currently, the NDCs do not align
with achieving the 2°C target, thus significant reductions CO2
are required to meet this goal1. However, the increase in en-
ergy demand due to advanced technological developments is
exacerbating the difficulty in achieving low-carbon emissions.
As energy demand grows, there is greater reliance on energy
production from fossil fuels which increases greenhouse gas
emissions and aggregates climate change. The growing energy
demand also puts pressure on the unsustainable use of resources.
Thus, this paper investigates ”To what extent is nuclear energy
feasible in sustaining the growing energy demand?”. Nuclear
energy is a form of power generation that utilises the energy
released by nuclear fissions, and it could be helpful in providing
a reliable, large-scale source of low-carbon energy. However,
the role that nuclear energy plays in limiting CO2 emissions is a
topic of debate. Some question the potential of nuclear energy
in contributing to a low carbon future, highlighting various lim-
iting factors; while others believe that nuclear energy will be a
significant portion of electricity production in the future2.

This paper hypothesised that nuclear power can play a sig-
nificant role in meeting the rising energy demand sustainably,
provided that advancements in reducing operational cost, reactor
efficiency, waste management are implemented. To approach the
research question, this paper will primarily review the existing

literature that highlights significant advancements and persis-
tent challenges in the field of nuclear energy. This literature
review aims to address these gaps by providing a comprehensive
analysis of recent studies, identifying key trends, and proposing
future research directions. In addition to the reviews of relevant
literature, this paper will incorporate original analytical models
in an attempt to seek quantitative evidence to expand on the
literature.

Background Information

Nuclear Fission

Nuclear energy is sourced from nuclear fission reactions. During
this reaction, a neutron collides with a large uranium atom
making them unstable and split into two smaller neutrons. These
resultant neutrons from the reaction go on to collide with another
large uranium atom to create a chain reaction of nuclear fission.
During this fission reaction, a significant amount of heat energy
is released and absorbed by a coolant, usually water. Thus,
the heat energy absorbed by the water creates a heating effect,
which changes the state of the liquid into high-pressure steam.
This steam then drives turbines that are connected to generators,
hence converting mechanical energy to electrical energy through
electromagnetic induction3.

Historical Context of Nuclear Power Development

The birth of nuclear energy occurred in 1942 when Enrico Fermi
successfully controlled a nuclear chain reaction. In 1954, the
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