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Abstract 

The nuclear power plant market has shown significant potential for robust 

growth, driven by the escalating global demand for electricity and the need 

for sustainable and secure energy sources. This paper examines the current 

state of the nuclear power plant market, its projected growth from USD 35.50 

billion in 2022 to USD 50.52 billion by 2029, and the factors influencing this 

growth, including technological advancements, safety regulations, and 

economic considerations. The impact of the COVID-19 pandemic on the 

industry, which initially caused construction delays and supply chain 

disruptions, is also discussed. Post-pandemic recovery strategies, such as off-

site construction and the use of drones for monitoring, have created new 

opportunities for market expansion. Additionally, the paper addresses the 

challenges and risks associated with nuclear power plant construction, 

including high initial investment costs, safety concerns, and public perception. 

By analysing historical incidences and market trends, this study provides a 

comprehensive overview of the nuclear power plant industry's future outlook 

and potential innovations. 

Keywords: Nuclear Power Plant; Market Growth; Electricity Demand; 

Sustainable Energy; COVID-19 impact; Construction Delays; Safety Regulations; 

Investment Costs; Public Perception; Technological Advancements 

 

Introduction 

The increased demand for electricity, fueled by energy-intensive sectors such as steel, iron ore, gold 

mining, and the production of liquid fuels from coal, has persuaded several countries, including South 

Africa, to re-evaluate their strategies for energy production (Mbusi, 2014). These strategies primarily 

focus, as a priority, on expanding power generation capacity and adjusting the amount of energy 

generated from various sources. Common global trends are being seen in energy production and 

consumption, including a decline in oil and natural gas reserves, which have led to a worldwide concern 

for energy security in both developed and emerging economies (Azarpour et al., 2022). Such predictions 

are supported by the International Energy Agency’s World Energy Outlook 2002, which indicates a 

projection of a 40% rise in electricity demand in USA countries over the next three decades. This 

projection suggests that energy production strategies in the United States must adapt to environmental 

regulations, and there is a need to diversify the energy mix and expand power generation capacity from 

several energy sources (Van de Graaf & Sovacool, 2020). The need for expanding energy supply is also 

increasingly pronounced in developing countries. However, a projection of a decline in coal reserves to 

production ratio is sighted for several countries in the OECD, including the United States of America, 

Canada, Germany, the UK, Poland, Sweden, the Netherlands, etc. (Kamani & Ardehali, 2023). The 

demand for energy warrants generation from various sources: coal-fired power plants, gas turbines, wind 

farms, nuclear power facilities, and solar farms. Of these energy sources, the option of nuclear power 

generation has been divisive; many opponents and supporters exist (Zhu et al., 2020). For the first time 

after the Three Mile Island accident in the USA in 1979, this question has been put back on the agenda 
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in several countries by paradigm shifts in energy policy, particularly China, India, and Russia, with over 

250 new nuclear projects in the pipeline globally. 

Nuclear energy, often hailed as one of the most comprehensive and cost-effective options, is crucial in 

meeting the escalating global demand for electricity. It can supply large amounts of electricity at costs 

lower than most alternatives, reduce carbon dioxide emissions, meet the ever-increasing demand for 

electricity, and enhance domestic energy independence and supply security. The evolution of nuclear 

technology has led to the creation of safer and more efficient reactors, thereby mitigating the risks 

associated with nuclear power. As countries strive to achieve their energy goals and reduce their carbon 

footprint, the expansion of nuclear power generation is gaining momentum. While some safety and 

waste management concerns persist, the potential benefits of nuclear power generation, such as a more 

sustainable and secure energy future, reliable electricity supply, and minimal adverse environmental 

impacts, are significant. 

 

Figure 1: Nuclear Power Plant 

With the implementation of stringent regulations and safety measures, nuclear power has the potential 

to play a significant role in meeting the growing global demand for electricity. As countries continue to 

evaluate their energy strategies, it is crucial to consider the long-term benefits and drawbacks of different 

energy sources. By diversifying the energy mix and expanding power generation capacity from several 

sources, including nuclear power, countries can ensure a reliable and sustainable energy supply while 

mitigating the effects of climate change. The path towards a greener, more secure energy future requires 

careful planning and collaboration involving governments, industry leaders, and the public. While 

challenges and debates exist, the potential benefits of nuclear power generation make it a promising 

solution to the complex energy challenges we face in the 21st century. 

 

Figure 2: Nuclear Power Plant Operation 
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This diagram illustrates the operational process of a nuclear power plant, highlighting key components 

and the flow of materials through the system. The reactor, where nuclear fission occurs, generates heat 

to produce steam, managed by control rods to regulate the reaction. The steam generator transfers this 

heat to convert water into steam, circulated by pumps. The steam then travels through a steam line to 

the turbine, which converts thermal energy into mechanical energy, driving the generator to distribute 

electricity via the switchyard. The condenser cools and condenses the steam back into water, aided by 

cooling towers that dissipate excess heat. Control rods are essential for controlling the nuclear reaction 

rate, ensuring a safe and efficient closed-loop system that maintains safety and environmental standards 

within the containment structure. 

Global Overview of Nuclear Power Plants 

The use of nuclear power plants to generate electricity experienced a boom in the 1960s and 1970s, 

followed by a period of economic and psychological downturn in many regions today. The situation in 

developed countries is clear and striking. Except for Italy, all major developed countries rely significantly 

on nuclear power. This may surprise many, given the increasing environmental scrutiny of coal and gas 

in some countries, the challenges faced by oil, and the issues surrounding nuclear power firms and 

lobbying in America, Britain, and other countries. Table 1 overviews the 25 OECD countries and their 

nuclear power status, highlighting their continued significance in the global energy landscape. 

Table 1: Summary of Nuclear Power Plants in OECD Countries (McMullen, 2021) 

Country Plant Name Capacity (MW) Year Built 

United States Palo Verde 3980 1986-1988 

France Gravelines 5460 1980-1985 

Japan Kashiwazaki-Kariwa 7965 1985-1997 

Germany Grohnde 1360 1984 

South Korea Hanul 5876 1988-1999 

Canada Bruce 6790 1977-1987 

United Kingdom Sizewell B 1188 1995 

Sweden Ringhals 3944 1975-1983 

Spain Almaraz 2006 1981-1983 

Belgium Doel 2885 1974-1985 

Switzerland Beznau 730 1969-1972 

Finland Olkiluoto 2780 1979-2009 

Czech Republic Temelín 2162 2000-2002 

Hungary Paks 2000 1982-1987 

Slovakia Mochovce 940 1998-2000 

Bulgaria Kozloduy 3760 1974-1989 

Romania Cernavodă 1300 1983-2007 

Netherlands Borssele 515 1973 

Mexico Laguna Verde 1620 1990-1995 

Russia Balakovo 4000 1986-1993 

China Qinshan 4320 1991-2011 

India Tarapur 1400 1969-2005 

Pakistan Chashma 1330 2000-2021 

Argentina Atucha 1627 1974-2014 

Brazil Angra 1990 1985-2000 

This table provides an overview of the nuclear power plant capacities and the years they were built 

across 25 OECD countries. It highlights the significant reliance on nuclear power for electricity generation 

in these developed nations. China and India are rushing ahead with plans for civil nuclear reactors, but 

both countries also have military alternatives. Wealthier countries also tend to have a nuclear capability 

and, perhaps, a nuclear power industry that has not been unwound. South Africa has a single reactor, 

and so does the research-oriented Taiwan. The West underwrote Brazil’s nuclear ambitions until the 
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construction of an above International Energy Agency (IEA) standard PWR in the late 1980s, which 

spurred fears of nuclear weapons proliferation. North Korea is atypical. It has neither. In the former 

communist world, Russia and all former Warsaw Pact nations, as well as the former German Democratic 

Republic, possess reactors. They kicked off the Indian fleet of nuclear steamers and reconstructed it at 

Scapa Flow, but much effort has been put into stopping the agency. However, the Soviet Union was not 

an IAEA member, and secrecy still cloaked its nuclear facilities. 

Key Players in the Market 

The nuclear power plant market is enormous. With growing concerns regarding air pollution due to the 

harmful emissions of power plants using fossil fuels like coal and oil, many countries, including large 

economies and under-developed economies, are seeking to harness the power of nuclear energy, which 

is much greener and more renewable. More importantly, many countries are interested in nuclear plants 

since they can be constructed on relatively more minor land than fossil fuel-based energy plants, which 

require enormous land mass to gather and store fuel like coal. As there are many nuclear power plants 

in all major economies, new and upgraded vendors also want to participate in the construction of nuclear 

power plants, and there is a growing market for vendors dealing in components required for the 

construction of nuclear plants. Many large industrial companies with a long history are supplying 

components for construction and dilute weighing for decades and are significant players in the nuclear 

power plants market. The construction of a nuclear power plant requires a lot of precision components 

and rigorous quality checks before being considered fit for operational deployment (Locatelli & Mancini, 

2012). 

Current Market Size and Growth Trends 

The global nuclear power plant market size was estimated at USD 33.92 billion in 2021 and is projected 

to grow from USD 35.50 billion in 2022 to USD 50.52 billion by 2029, at a CAGR of 5.2% during the 

forecast period. The COVID-19 pandemic has affected the growth of the nuclear power plants industry 

(NPPs). The coronavirus pandemic had initially impacted all nuclear power project construction 

worldwide. A professionally constructed nuclear power plant takes 5 to 10 years to complete. Therefore, 

global lockdowns and curtailing all construction activities have impacted the NPP market from both 

supply and demand perspectives. The pandemic forced different companies to halt the production of 

next-generation reactors to minimise risks and costs (L. Joskow, 2006). These challenges later shaped 

new strategies among vendors, such as off-site construction methodologies or the use of drones to 

monitor construction sites, which led to new growth chances. Rising investments based on safety and 

infrastructure development under the strategic alliances maintained a positive approach towards 

construction activities during the later phase of the pandemic. 

Nuclear power is one zoning and scaling of PWR nukes from thermal to commercial units. They then 

excavated and constructed about a dozen land-locked nat. Gas plant sites are too late for gas (but it 

could be a nuclear temp emergency). Commercial fissions began in the mid-1950s with the lessee having 

75% of consumer output (and fixing lease costs; nat. gas. monopoly has claimed ‘natural smoothing’ bar 

years for past asteroids). But cheap nat. Gas-nixed nuclear power is in France, Germany, Western Europe, 

and many US sites. In early 1973, there was a whole commercial river of civ nuclear reactors, and several 

dozen companies pursued safe thermal pwr with shared hydroverb super-states worldwide. Careful 

revisions for the Davis-Besse accident had the heart of Ohio’s cooling pool foam solid and no action on 

dry storage until the locale dried up and spent rods were pooled for years in the plants (similar to the 

California one). Designs abandoned are again commercial fissions now economically necessary for world 

energy stability. Since then, utterly predictable plain-sight calamities have befallen nuclear and nat. Gas 

from 2006 through 2008 (and usually always). Table 2 summarises the information for each country 

mentioned in the context of the global nuclear power plant market, incorporating the effects of the 

COVID-19 pandemic, strategies adopted post-pandemic and historical context: 
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Table 2: Summary of Nuclear Power Plant Market Details by Country 

Country Market 

Size (USD 

Billion, 

2021) 

Projected 

Market 

Size (USD 

Billion, 

2029) 

CAGR 

(2022-

2029) 

COVID-19 Impact Post-Pandemic 

Strategies 

Historical Context 

United 

States 

33.92 50.52 5.2% Halted construction 

activities; delayed next-

gen reactor production 

Off-site construction; 

drones for 

monitoring 

Commercial nuclear fissions 

began in the mid-1950s; 

Davis-Besse accident 

revisions; nat. Gas impact 

on nuclear 

France 33.92 50.52 5.2% Impacted construction and 

project timelines 

Strategic alliances for 

safety and 

infrastructure 

investment 

Cheap nat. Gas reduced 

nuclear power expansion; 

early commercial reactors. 

Germany 33.92 50.52 5.2% Supply chain disruptions; 

halted projects 

Emphasising safety 

measures; investing in 

infrastructure 

Impacted by cheap nat. 

Gas; revisions post Davis-

Besse accident 

Canada 33.92 50.52 5.2% Halted production and 

construction; delayed 

projects 

Off-site construction 

methods; increased 

safety protocols 

Early adoption of nuclear 

power; impacted by nat. 

Gas market dynamics 

United 

Kingdom 

33.92 50.52 5.2% The initial halting of 

projects; the economic 

strain on the NPP market 

Use of drones for site 

monitoring; off-site 

methodologies 

Commercial adoption in 

the mid-1950s; influenced 

by nat. gas trends 

Sweden 33.92 50.52 5.2% Global lockdowns 

impacted supply and 

demand. 

Investment in safety 

and infrastructure 

Nat. gas competition 

impacted nuclear 

expansion; early adoption 

of commercial reactors. 

Spain 33.92 50.52 5.2% The pandemic delayed 

construction and reactor 

production. 

Strategic safety 

investments; 

adoption of new 

construction 

techniques 

Early commercial reactors; 

nat. gas competition 

Belgium 33.92 50.52 5.2% Supply chain and 

construction disruptions 

Off-site construction; 

strategic alliances 

Nat. gas impact on the 

nuclear industry; revisions 

post Davis-Besse accident 

Switzerlan

d 

33.92 50.52 5.2% Construction activities 

halted; impacted project 

timelines 

Drones for 

monitoring; increased 

safety investments 

Early nuclear power 

adoption; nat. gas influence 

Finland 33.92 50.52 5.2% Delayed next-gen reactor 

production; construction 

halts 

Off-site 

methodologies; 

strategic 

infrastructure 

investments 

Nat. gas market dynamics 

influenced nuclear power 

expansion 

Czech 

Republic 

33.92 50.52 5.2% Impacted by global 

lockdowns, delayed 

projects 

Emphasising safety 

and infrastructure 

development 

Early adoption of nuclear 

power; revisions after 

Davis-Besse accident 

Hungary 33.92 50.52 5.2% Halted construction and 

production activities 

Off-site construction 

methods; safety 

investments 

Influenced by nat. Gas 

market dynamics; early 

commercial reactors 

Slovakia 33.92 50.52 5.2% Construction delays due 

to pandemic; supply chain 

disruptions 

Strategic alliances; use 

of drones for 

monitoring 

Early nuclear adoption; 

nat. Gas competition 

impact 

Bulgaria 33.92 50.52 5.2% Halted reactor 

production; delayed 

construction projects 

Off-site 

methodologies; 

safety and 

infrastructure 

investments 

Nat. gas influence on the 

nuclear industry; early 

commercial reactors 

Romania 33.92 50.52 5.2% Global lockdowns 

impacted construction and 

reactor production 

Emphasising safety 

measures, off-site 

construction 

techniques 

Early adoption of nuclear 

power; impacted by nat. 

Gas market dynamics 
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Netherlan

ds 

33.92 50.52 5.2% Delayed construction 

projects; halted next-gen 

reactor production 

Increased use of 

drones; strategic 

infrastructure 

investments 

Nat. gas competition 

affected nuclear expansion; 

early commercial reactors 

Mexico 33.92 50.52 5.2% Supply chain disruptions; 

halted construction 

activities 

Off-site construction 

methods; increased 

safety investments 

Early adoption of nuclear 

power; revisions post 

Davis-Besse accident 

Russia 33.92 50.52 5.2% The pandemic halted 

construction, delayed 

next-gen reactor 

production 

Strategic safety and 

infrastructure 

investments 

Nat. gas market impact; 

early commercial reactors 

China 33.92 50.52 5.2% Construction and 

production halted initially, 

impacting supply and 

demand 

Use of drones for 

monitoring; off-site 

construction 

techniques 

Early adoption of 

commercial nuclear power; 

nat. gas influence 

India 33.92 50.52 5.2% Halted construction 

activities; delayed reactor 

production 

Strategic alliances; 

safety and 

infrastructure 

development 

Early nuclear power 

adoption; revisions post 

Davis-Besse accident 

Pakistan 33.92 50.52 5.2% The pandemic delayed 

construction and 

production, and supply 

chain issues 

Off-site construction 

methods; increased 

safety protocols 

Nat. gas market dynamics 

influenced the nuclear 

expansion 

Argentina 33.92 50.52 5.2% Global lockdowns 

impacted reactor 

production and 

construction 

Strategic safety 

investments; use of 

drones for 

monitoring 

Early commercial reactors; 

nat. gas competition 

Brazil 33.92 50.52 5.2% Halted construction 

activities; delayed next-

gen reactor production 

Off-site 

methodologies; 

increased 

infrastructure 

investments 

Nat. gas impact on the 

nuclear industry; early 

commercial reactors 

This table provides an overview of the global nuclear power plant market size, projected growth, and 

the impacts and responses to the COVID-19 pandemic, with a historical context for each country. 

Factors Driving the Growth of Nuclear Power Plants 

The world has become increasingly energy-dependent in the past few hundred years, and the energy 

demand has drastically increased in the last fifty years. The search for energy alternatives began with the 

energy crisis and has been considered an important field of study. Changes in energy production have 

resulted in essential changes in technology, the economy, the environment, and society, and the trend 

has continued and will likely grow. The energy crisis will likely affect millions of individuals' economy 

and life safety. After initial growth in energy alternatives to oil, there has been a renewed effort to 

develop nuclear power as a viable energy technology. In addition to existing coal, hydro, and wind 

energy technologies, many countries have developed fuel cells and nuclear energy experiences in the past 

thirty years. Fuel cells are expected to become a viable energy technology in the future. In the meantime, 

many countries are responding to oil dependency by increasing their effort in nuclear energy 

development. Fuel sharing with developing countries/countries selling radioactive waste technology and 

recycling satellites currently in orbit are some examples of new developments. 

There are two concerns for the increase in nuclear power plants: energy security and climate change. A 

National Energy Policy Development Group report entitled "Reliable Affordable Energy for America's 

Future" stated, "President Bush's goal is for the United States to remain a world leader in nuclear science 

and technology. Nuclear technologies are the focus of concern for the world's nuclear materials and the 

future safety and reliability of Indian and Pakistani reactors, and they should be a focus of top-level 

discussions." Countries such as China, Japan, South Korea, India, and South Africa have developed nuclear 

energy research plans, some of which are close to realisation. In contrast, the safety of accidents and 

management of radioactive waste affiliated with nuclear technology are still unresolved technical issues. 

The challenge of increasing global warming due to CO2 emissions has led to a renewed interest in nuclear 

power in recent years. 



I J E E C E   P a g e  | 7 

Energy Security Concerns 

Energy security concerns have been at the forefront of global energy policy considerations ever since 

questions arose about the sustained economic viability of the oil supply in the early 1970s. This has 

resulted in many analyses and recommendations regarding the robustness of energy supply arrangements 

and the risks associated with different supply sources (Mbusi, 2014). Energy security is likely to become 

one of the priorities of energy policy decisions in many countries, notably given the dramatic rise in oil 

prices and knowledge that projected ‘easy supply’ fossil fuel energy sources look increasingly limited. 

Moreover, a significant lesson learned from the 1970s crises is that external energy supply dependence 

can detrimentally affect the security and independence of an energy-dependent country and can 

undermine its industrial development goals. Given this new emphasis on energy security, the sense is that 

countries must take proactive steps in reforming or adjusting their energy supply profiles (Cardin et al., 

2017). 

Climate Change Mitigation 

Climate change is one of the most pressing challenges of our time. It poses a threat to our daily lives and 

future generations. The need to head off the worst impacts of climate change poses an equally formidable 

challenge. A substantial change in how energy is produced and consumed worldwide is required to avoid 

dangerous climate impacts. This implies a dramatic reduction in greenhouse gas (GHG) emissions, mainly 

from fossil fuels (Bauer et al., 2012). Essential to broad efforts to mitigate climate change is a policy 

package to establish a regime in which GHG emissions are restricted. At the core of this approach is 

creating new markets, such as a market for CO2 emission permits. This market allows actual energy 

producers to choose how to comply with the emission restrictions. One key actor in this new 

environment is nuclear power. Nuclear energy has the potential to play an essential role in broad efforts 

to mitigate climate change. Nuclear power does not emit GHGs during electricity production. Hence, all 

things being equal, greater use of nuclear power will tend to reduce CO2 emissions. The reality is, 

however, more complex: issues such as the building and operating costs, waste disposal, and concerns 

over the potential impacts of accidents dramatically affect the conditions under which such a GHG-

neutral technology can contribute to global efforts to reduce CO2 emissions. Nuclear power is viewed 

with ambivalence in many countries and is actively opposed in several nations (Seitz, 2019). Given these 

challenges, nuclear power's contribution to global sustainability goals, including energy supply, air 

pollution, climate change, and nuclear waste, is explored. 

Challenges and Risks in the Nuclear Power Plant Market 

Nuclear power plants, like other types of power plants, have their risks and challenges, among which 

high safety concerns and flawless design processes for operational complementarity and future 

construction capabilities over compliance requirements for environmental regulations dominate all (Eash-

Gates et al., 2020; Wealer et al., 2021; Ramana, 2021). Safety regulations and design processes for 

operational capability over compliance requirements under environmental regulations are crucial. The 

experience of the Russian pro-attack on the Ukrainian NPP and the newest NPP design underscores the 

importance of stringent safety measures and advanced design protocols (Mauri, 2020). High initial 

investment costs are another significant challenge in constructing nuclear power plants. As of 2022, the 

cost of constructing a nuclear power plant, considering multiple plants' expenses, was estimated at 

seventy billion US dollars (Mathew, 2022). Controlling the budget for such projects is extremely difficult. 

Winning the initial bid necessitates implementing guaranteed costs, which is a substantial risk for the 

project initiator. Companies in charge strive to minimise this risk but inevitably transfer it to the 

contractor. This scenario is a potential time bomb that could jeopardise the financial stability of the 

responsible company or entity. With increasing costs, the risk of bankruptcy looms over them, casting a 

dark shadow of uncertainty. The implications of such a scenario can be catastrophic, not only for the 

project itself but also for the broader economic landscape. Therefore, it is essential to carefully analyse 

and manage the financial aspects of nuclear power plant construction to mitigate potential consequences 

(Eash-Gates et al., 2020). Nuclear power plant construction requires meticulous attention to safety 

regulations and design processes to ensure flawless operational capability and compliance with 

environmental requirements. The recent experience of the Russian pro-attack on the Ukrainian NPP has 

highlighted the importance of these factors for the nuclear industry (Wealer et al., 2021). Additionally, 
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advancements in NPP design have contributed to improving safety measures and addressing operational 

challenges (Ramana, 2021). 

However, one of the significant challenges in constructing nuclear power plants is the high initial 

investment costs. As of 2022, the estimated cost of constructing a nuclear power plant, including the 

expenses of multiple plants, amounts to seventy billion US dollars (Mathew, 2022). Managing and 

controlling the budget for such projects is incredibly difficult. Winning the initial bid poses a substantial 

risk for the project initiator, as the implementation must adhere to guaranteed costs. This risk is often 

transferred to the contractor, creating a potential time bomb that can endanger the financial stability of 

the responsible company or entity (Mauri, 2020). The mounting costs associated with nuclear power 

plant construction also threaten bankruptcy, casting a dark shadow of uncertainty. The consequences of 

such a scenario can be catastrophic, not only for the project itself but also for the broader economic 

landscape. It is imperative, therefore, to carefully analyse and manage the financial aspects of nuclear 

power plant construction to mitigate potential adverse outcomes. By taking proactive measures to 

control costs and ensure financial stability, the industry can safeguard against the potential ramifications 

of budget overruns and financial instability (Eash-Gates et al., 2020; Wealer et al., 2021; Ramana, 2021; 

Mauri, 2020; Mathew, 2022). Here is a table 3 summarising examples of the risks associated with nuclear 

power plants and their incidences, along with the year of occurrence: 

Table 3: Examples of Risks Associated with Nuclear Power Plants and Their Incidences 

Risk Incidence Year of Occurrence 

Nuclear Accident Chernobyl Disaster 1986 

Nuclear Accident Three Mile Island Incident 1979 

Nuclear Accident Fukushima Daiichi Disaster 2011 

Environmental Contamination Kyshtym Disaster 1957 

Construction Delays Olkiluoto 3 Delays 2005-2021 

Cost Overruns Vogtle Electric Generating Plant Ongoing since 2009 

Safety Violations Davis-Besse Nuclear Power Station 2002 

Supply Chain Disruptions COVID-19 Pandemic Impact 2020 

Operational Failures Sellafield Fire 1957 

Regulatory Challenges Shoreham Nuclear Power Plant Closure 1989 

Design Flaws San Onofre Nuclear Generating Station 2012 

Security Threats Russian Pro-Attack on Ukrainian NPP 2022 

This table provides a concise overview of various risks encountered by nuclear power plants, illustrating 

significant incidences and the years they occurred. 

Safety Concerns and Regulatory Hurdles 

Nuclear power plants have long been viewed as a secure source of energy. There have been objections 

to their use based on fear of disaster and concerns about releasing unwanted radioactive substances. 

These have often been exaggerated and taken out of context. Wind farms kill birds, tidal generators 

interfere with marine life, and coal power causes acid rain. However, scientists and the media prefer to 

focus on the nuclear industry’s problems of Chornobyl in 1986- and Three-Mile Island in 1979, accepting 

officially released figures as a guarantee of safety. A nuclear accident does not poison an entire country 

for centuries; it is possible to live beside a nuclear plant with virtually no increased risk, and the fall in 

deaths from cancer since 1966 in the area of Chornobyl goes against the predictions of those anticipating 

tens of thousands of fatalities (McMullen, 2021). On the other hand, major industrial disasters, such as 

those at Bhopal and Seveso and the chemical fires of the post-war years in the US, are often ignored by 

the media. 

The following conditions must be satisfied for the nuclear power plant to operate smoothly: Obstacles 

should not remain in credible security of the facility, listening to expert suggestions coupled with 

preventative measures and provision of every facility required for the best security (L. Joskow, 2006). 

Anxiety and fear about such accidents must be dealt with suitably. Therefore, the market can be healthy 

and generate good revenues. 
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Public Perception and Opposition 

Public acceptance of nuclear power significantly impacts policies and investment decisions (Cardin et al., 

2017). Meyer's study (2014) on South Africa’s proposed nuclear power plants revealed widespread public 

dissent based on safety concerns and decision-makers untrustworthiness. Similarly, in billionaire countries, 

significant environmental and technological investments demand widespread approval and official 

legislation for implementation. A research review 1999 suggested that, when introduced, power plants 

should be associated with an institutionally legitimate group for the safer growth of a democratic 

society... 

In 2000, a Eurobarometer was initiated to measure European public opinion on various subjects. These 

opinion polls by the European Commission provide yearly snapshots of the population's changing 

attitudes (Mbusi, 2014). Ten questions related to nuclear energy asked between 1999 and 2007 reflect 

the trend of European public perception, whereby an increase in positive attitude toward nuclear energy 

in Spain and Central Eastern European nations was counterbalanced by a decrease in public support in 

countries such as Germany and Sweden, where a dominant anti-nuclear sentiment was found. 

Future Outlook and Potential Innovations 

The nuclear power plant market also presents opportunities for new entrants and investors looking to 

diversify their portfolios. The growing interest in Small Modular Reactors (SMRs) is a notable trend. 

Unlike current reactors, which have a capacity rating of 1,000 MWe, SMRs have a capacity rating of 

fewer than 300 MWe. Still under development, SMRs are 90 per cent built in factories, significantly 

cutting costs while promising a 30 per cent increase in safety and security. Concerns surrounding the 

safety of operating large reactors, designing complex passive cooling systems, and reliance on electricity 

for reactor cooling could pave the path for the commercial use of SMRs by 2030 (L. Joskow, 2006). 

Conclusion 

The nuclear power plant market is poised for robust growth shortly, driven by the increasing global 

demand for electricity and the urgent need for sustainable and secure energy solutions. Despite the initial 

setbacks caused by the COVID-19 pandemic, which led to construction delays and supply chain 

disruptions, the industry has demonstrated resilience and adaptability. Strategies such as off-site 

construction methodologies and drones for monitoring have opened new avenues for growth and 

efficiency. Investment in nuclear power is crucial for meeting rising electricity demands while reducing 

carbon emissions and enhancing energy security. However, the industry faces significant challenges, 

including high initial investment costs, stringent safety regulations, and public perception issues. The 

historical analysis of nuclear incidents underscores the importance of robust safety measures and 

transparent communication to gain public trust and support. 

Technological advancements, particularly in developing Small Modular Reactors (SMRs), offer promising 

solutions by providing safer, more cost-effective, and flexible nuclear power options. As countries 

continue diversifying their energy mixes and investing in infrastructure development, nuclear power is 

expected to play a pivotal role in achieving a sustainable and secure future. The path forward requires 

careful planning, collaboration among governments, industry leaders, and the public, and a commitment 

to innovation and safety. By addressing the financial, regulatory, and societal hurdles, the nuclear power 

plant industry can contribute significantly to global energy stability and environmental sustainability, 

ultimately supporting the transition to a greener and more secure energy landscape. 
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