Contemporary Challenges: Making a Difference
Nuclear Power as a Segue to Clean Energy
Ellis Christie
What is this about?
This report is discussing current global energy production, the problems that come from it in relation to climate change, and how nuclear energy can be used as a way to reduce the impact as we transition to renewable energy sources going forwards. 
Energy and Electrification
[image: ]As this topic is such a large and complex subject with many contributing factors at play, this report going forwards will be focusing on specifically electricity production, but I will make note here that energy consumption outside of electricity (e.g. transportation) is even more reliant on fossil fuels. 








[1]
The impact this has on moving to clean power, even in relation to the production of electricity alone is significant enough to warrant brief discussion even if not the primary topic. A key way we are moving away from the use of fossil fuels in these sectors is through electrification, which is replacing technology powered by fossil fuels with technology powered by electricity.[2] We see this happening within transportation especially right now, and it will likely continue to increase over time. This makes the sustainable production of clean electricity even more important going forwards, as the demand will increase over the following years.
[image: ]What is the problem?
[3]
The energy sector is by far the biggest contributor to carbon emissions globally. The exact amount of this to come from the production of electricity varies from country to country, but it accounts for over 40% of all carbon emissions within the energy sector.[4] It has also been seen that globally that emissions from electricity production increasing as of 2021, not decreasing. This is due to the fact that demand for electricity is increasing, especially throughout Asia, and renewable sources have been unable to keep up with this demand. As such, fossil fuels are rising along with other sources, especially coal, with 59% of the demand increase being met by it.[5]
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Coal and gas continue to be by far the largest source of electricity produced, and while renewable sources such as wind and solar power have been increasing steadily over the years, the impact of progress made here is lessened by the fact that, inversely, nuclear energy has been decreasing almost as fast.
[image: ]Why is this a problem?
In short; Climate change. While that isn’t the only problem with the overuse of fossil fuels, it’s certainly one of the most prevalent. We’re all aware that climate change is bad and needs to be combatted, and while the consequences of climate change will be touched on, the more interesting exploration is in looking at just how much ‘dirtier’ of a power source fossil fuels can be.
[4]
The graph shown above displays the CO2 equivalent (a measurement used to factor in all greenhouse gases based on their impact on global warming by converting other gases to the amount of CO2 that would cause the same effect[6]) of different sources of electricity over the course of their lifespan. This factors in construction, maintenance, and what is released during the production of electricity itself.
A brief acknowledgement- while biomass (the burning of organic matter such as wood) does have higher emissions than other renewable energy sources, when the number of plants grown in place of the ones harvested for fuel are equal, the CO2 released is also equal to how much is absorbed over the course of the plant’s life. As such, the only concerns come from emissions during cultivation and transportation of the fuel, which can be reduced through local sourcing.[7]
[image: ]The long-term impact of emissions isn’t the only issue, however. Accidents and premature deaths from air pollution are too, much higher in fossil fuels than low carbon sources.
[8]
The estimates for fossil fuel related deaths seen here are also based on European power plants, where they are located further from urban areas with stricter regulations on pollution, and so in other parts of the world these figures could be even higher. What we can gather from this though, is that low carbon fuel sources are also safer overall, so in moving away from fossil fuels the number of deaths from electricity production in the short-term will also decrease substantially as well as climate change related deaths.
Climate change has been mentioned throughout, but a brief explanation will be given as to how electricity production is impacting this. Most of the data presented on emissions has been looking at CO2, which is the main source of emissions for electricity production. In short, CO2 is a gas that contributes to the greenhouse effect, an effect that sustains the Earth’s atmospheric temperature through absorbing and trapping heat from the sun. The greenhouse effect is necessary for the planet’s habitability, as the surface temperature would be significantly lower without, but the mass release of so called ‘greenhouse gases’ intensifies this effect. This is causing the surface temperature to rise (i.e. global warming, the cause of rapid climate change).[9]
Why Nuclear?
One of the biggest issues in replacing fossil fuels for electricity production is that building alternatives is a lengthy and expensive process; however both of these are limited resources, and few are willing to invest enough in these alternatives enough to make the progress required. If meeting energy demands with newer renewable technologies isn’t currently viable to replace fossil fuels in time to reduce greater damage, instead there may be more potential in looking to what we already have available to give more time. 
Long term operation (LTO) of nuclear power plants is a way of keeping up with energy demands at a low cost for years to come. The majority of operating nuclear power plants today were intended to have a lifespan of 30-40 years, but through LTO they are able to remain functional for considerably longer, potentially to 80 years or longer. Continuing to develop new nuclear power stations and other renewable sources are still necessary, but in refurbishing and maintaining existing power stations, it gives that crucial time needed for such developments to take place.[10]
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Of the current technologies available to us, nuclear is among the cheapest, easily keeping up with fossil fuel costs. LTO nuclear power stations especially, being the cheapest option in most markets at this time. 
As touched upon earlier though, the use of nuclear power in electricity production has been decreasing despite the financial and environmental benefits. One of the biggest and most difficult to overcome reasons for this is from public perceptions, and subsequent political action, causing nuclear reactors to be retired much earlier than they potentially could operate for. For example, in Japan there were 54 operational reactors before the 2011 disaster at Fukushima Daiichi. By 2012, none were in operation and since then only 10 have resumed operations while 21 have been decommissioned entirely as a result of the mistrust in nuclear power following the disaster, despite many being approved under regulatory standards.[12] 
Final Note (an informed opinion)
Nuclear is known for its disasters, but as mentioned earlier, it remains one of the safest and cheapest forms of electricity production, with technology constantly being improved upon. It will potentially be the most important tool in moving away from fossil fuels for good, bridging the gap between where we are now and reaching sustainability.
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Death rates per unit of electricity production

Death rates are measured based on deaths from accidents and air pollution per terawatt-hour (TWh) of electricity.
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