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• Nuclear energy has proven to provide stable and reliable energy

• Technologies required to build nuclear reactors are complicated and capital intensive 

• The world currently has over 400 operational nuclear reactors - producing roughly 10% of the world’s 
total energy supply

• Ukraine’s nuclear power grid currently runs in island mode - experts worried about the long term safety 
of Nuclear reactors in the country

• Uranium prices are soaring in response to the Russia-Ukraine war as Europe already grapples with high 
energy prices

• A re-thinking is taking place across the world - some states are reviving ambitions to expand nuclear 
power capabilities, whilst other countries do not buy into the hype

• Germany reached a decision to not prolong the life of its reactors, meanwhile China is aiming to estab-
lish itself as a nuclear power leader by building over 150 reactors in the next 15 years.

• Given the existential threat of nuclear warfare, the existence of nuclear energy is inherently political and 
brings with it growing international tension. 

• The commercialization of Fusion technology, and Advanced Nuclear technology towards Small Nuclear 
4GCEVQTU�KU�UVKNN�VQQ�HCT�KPVQ�VJG�HWVWTG�VQ�RNC[�C�UKIPKƂECPV�TQNG�KP�FGECTDQPK\CVKQP�VQ�������

• 0WENGCT�GPGTI[��CU�CP�GOKUUKQPU�HTGG�UQWTEG��YKNN�EQPVKPWG�VQ�RNC[�C�UKIPKƂECPV�TQNG� KP�VJG�NQY�ECTDQP�
VTCPUKVKQP��+V�KU�GZRGEVGF�VQ�OCMG�WR����QH�RTKOCT[�DCUGNQCF�RQYGT�KP�C�PGV�\GTQ�������CPF�CEV�CU�C�UVC-
bilizing source against the intermittency of other renewable energy. 
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 Nuclear energy technology has now been widely adopted all over the world with more than 440 
nuclear reactors�QRGTCVKQPCN�KP����EQWPVTKGU�KP�CFFKVKQP�VQ����RQYGT�TGCEVQTU�EWTTGPVN[�DGKPI�EQPUVTWEVGF�
KP����EQWPVTKGU��0WENGCT�GPGTI[�KP������RTQFWEGF������69J�QH�GPGTI[, contributing to roughly 10% of the 
world’s electricity, producing zero emissions in the process. Nuclear energy is undoubtedly one of the most 
EQPUGSWGPVKCN� KPXGPVKQPU�QH�OQFGTP�JKUVQT[��9JKNG� VJG� VGEJPQNQI[�JCU�FGXGNQRGF� UKIPKƂECPVN[� UKPEG� VJG�
����oU��YG�CTG�UVKNN�NGCTPKPI�QP�YC[U�VQ�OCMG�VJG�VGEJPQNQI[�OQTG�GHƂEKGPV�CPF�NGUU�FCPIGTQWU��6JKU�DTKGH�
YKNN�DG�DTQMGP�FQYP�CU�HQNNQYU��ƂTUVN[�KV�YKNN�IQ�QXGT�VJG�HWPEVKQPCNKVKGU�QH�PWENGCT�RQYGT�RNCPVU�CPF�GEQPQO-
ics of nuclear plants, followed by the state of nuclear energy around the world, followed by the geopolitics 
UWTTQWPFKPI�PWENGCT�GPGTI[�CPF�ƂPCNN[�YKNN�EQPENWFG�YKVJ�VJG�HWVWTG�QWVNQQM�QH�PWENGCT�GPGTI[�

How Energy is Produced: Fission vs. Fusion

 6JGTG�CTG�VYQ�OCKP�YC[U�VJCV�PWENGCT�GPGTI[�KU�RTQFWEGF��ƂUUKQP�CPF�HWUKQP��(KUUKQP�KU�VJG�OQUV�EQO-
mon and reliable way of producing energy while fusion energy production is still being explored. Fission is 
a process where heavy elements, namely uranium, spontaneously decays causing their nuclei to split. The 
atoms start to hit other nuclei and cause a chain reaction, with the resulting atoms having less mass than the 
original atomic core and the missing mass is converted into energy. In nuclear reactors, this chain reaction 
is carefully controlled and is an isolated process. Fission is controlled in nuclear reactors; however, when 
ƂUUKQP�KU�CNNQYGF�VQ�JCRRGP�KP�CP�WPEQPVTQNNGF�OCPPGT�KV�TGUWNVU�KP�C�RQUKVKXG�HGGFDCEM�NQQR�YJKEJ�TGNGCUGU�
a massive amount of energy, which is  what makes nuclear weapons so devastating.

��������� (WUKQP�QP�VJG�QVJGT�JCPF�KU�VJG�TGXGTUG�QH�ƂUUKQP�YJGTG�VYQ�PWENGK�QH�NKIJVGT�GNGOGPVU�UWEJ�CU�J[FTQ-
gen overcome their natural electromagnetic repulsion and merge into a heavier nucleus. The merging of 
VJG�VYQ�PWENGK�ETGCVGU�C�UNKIJVN[�NGUU�OCUUKXG�PWENGK�VJCP�VJG�QTKIKPCN�VYQ��CPF�NKMG�ƂUUKQP��VJG�OKUUKPI�OCUU�KU�
converted into energy��6JG�RTQDNGO�YKVJ�HWUKQP��WPNKMG�ƂUUKQP��KU�VJCV�VJG�EQPFKVKQPU�VJCV�CNNQY�VJG�RTQEGUU�
to occur is hard to emulate as it only occurs naturally at the core of the sun. Despite the obstacles, there 
has been progress in recent years with research being conducted at the Large Hadron Collider or European 
Organization for Nuclear Research (CERN) along with the Chinese Fusion Engineering Test Reactor (CFETR) 
JCU�OCFG�UKIPKƂECPV�RTQITGUU�QP�OCMKPI�VJKU�VGEJPQNQI[�XKCDNG�HQT�WUG�KP�VJG�PGCT�HWVWTG�
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https://world-nuclear.org/information-library/current-and-future-generation/plans-for-new-reactors-worldwide.aspx#:~:text=Today%20there%20are%20about%20440,10%25%20of%20the%20world's%20electricity.
https://world-nuclear.org/information-library/current-and-future-generation/plans-for-new-reactors-worldwide.aspx#:~:text=Today%20there%20are%20about%20440,10%25%20of%20the%20world's%20electricity.
https://world-nuclear.org/information-library/current-and-future-generation/plans-for-new-reactors-worldwide.aspx#:~:text=Today%20there%20are%20about%20440,10%25%20of%20the%20world's%20electricity.
https://www.livescience.com/fission-vs-fusion.html
https://www.livescience.com/fission-vs-fusion.html
https://www.livescience.com/fission-vs-fusion.html
https://www.livescience.com/fission-vs-fusion.html
https://www.livescience.com/fission-vs-fusion.html
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Reactor Components & Different Nuclear Reactors

� 9KVJ�QXGT�400 operational nuclear reactors, there is a wide variety of reactors with different opera-
tional capacities. This section will explore the three most common reactors in use today. Before going into 
detail of the different types of reactors, it is important to go over the six different components that are 
nearly universal in all nuclear reactors.

5QWTEG��9QTNF�0WENGCT�#UUQEKCVKQP

Components will vary depending on the reactor; however, generally speaking the role of each component 
remains largely the same throughout most reactors

https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/nuclear-power-reactors.aspx
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� 7PUWTRTKUKPIN[��VJG�EQUV�QH�DWKNFKPI�C�PWENGCT�TGCEVQT�KU�GZVTGOGN[�ECRKVCN�KPVGPUKXG��YKVJ�C�������/9�
plant costing anywhere between $5 billion - $9 billion on average. Additionally, the cost of constructing 
a nuclear plant varies widely depending on the country, which will be discussed later. The cost of nuclear 
power can be further broken down into four categories.
 
Capital
%QUV�QH�UKVG�RTGRCTCVKQP��EQPUVTWEVKQP��OCPWHCEVWTG��EQOOKUUKQPKPI�CPF�ƂPCPEKPI�C�PWENGCT�RQYGT�RNCPV
 
Plant Operating Costs
Costs of fuel, operation, and maintenance (O&M), and a provision for funding the costs of decommissioning 
the plant and treating and disposing of used fuel and wastes
 
External Costs
Costs that will be put on society from the operation. Nuclear power plants generate no carbon emissions 
through operation, which is usually the main external cost; but these costs could include the costs of dealing 
with a serious accident that is beyond the insurance limit and requires government intervention. Addition-
ally, while nuclear plants do not produce emissions while producing energy, emissions are produced during 
mining, construction and transportation. 
 
Other Costs
5[UVGO�EQUVU�CPF�PWENGCT�URGEKƂE�VCZGU

 The most capital-intensive aspect of a nuclear plant is the “overnight costs” which is the capital cost 
needed for engineering, procurement, and construction (EPC) costs, owners’ costs (land, cooling infrastruc-
ture, associated buildings, site works, etc.) and various contingencies.  The chart below breaks down the 
costs of labour, goods, and materials for an average nuclear plant.
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https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx


� 9JKNG�PWENGCT�RNCPVU�CTG�VJG�OQUV�GZRGPUKXG�
energy infrastructure to construct, once complete, 
the cost to operate the plant is relatively low and 
stable compared to other energy sources. Addition-
ally, due to the stable and consistent output of en-
GTI[��VJG�EQUV�QH�RTQFWEKPI�GNGEVTKEKV[�KU�UKIPKƂECPVN[�
lower and the energy is less volatile compared to 
other renewable sources.
 
 The cost of constructing nuclear plants has 
increased over the years. There are various factors 
associated with the rise in costs such as costs of 
PGY�VGEJPQNQIKGU�� KPƃCVKQP��NCDQWT��TGUQWTEGU��GVE��
Another major problem is that nuclear reactors have 
HCKNGF�VQ�TGCEJ�GEQPQOKGU�QH�UECNG�WPNKMG�EQCN�ƂTG�
plants andgas plants. In 1990 the OECD average 
for constructing a nuclear power plant was $1,900/ 
-9G��VJKU�ƂIWTG�TQUG�VQ���������-9G�KP������CPF�VQ�
��������-9G�KP������
9QTNFYKFG�CXGTCIG�KPƃCVKQP�
CFLWUVGF���6JGUG�ƂIWTGU��YJKNG�WUGHWN�HQT�RTQXKFKPI�
benchmarks, fail to show the drastic difference in 
cost for different countries; for example, overnight 
costs ranged�HTQO���������-9G�KP�5QWVJ�-QTGC�VQ�
��������-9G�KP�5NQXCMKC��6JG�FTCOCVKE�FKHHGTGPEG�KP�
costs could be associated with scale as South Ko-
TGC�JCU����PWENGCT�TGCEVQTU�QRGTCVKQPCN�YJKNG�5NQXC-
kia has four in comparison. China’s overnight costs 
CTG� EWTTGPVN[� CV� ��������-9G��YJKNG�DGKPI�QP� VJG�
lower end, it is expected that prices will go down 
further as China is expected to build a staggering 
150 nuclear reactors with over 40 currently under 
construction.
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https://www.iea.org/reports/projected-costs-of-generating-electricity-2020
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s#:~:text=China%20has%2046%20reactors%20planned,to%20two%20for%20the%20U.S.
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s#:~:text=China%20has%2046%20reactors%20planned,to%20two%20for%20the%20U.S.


 On a global scale, nuclear power constitutes 
the second largest source of carbon neutral ener-
gy production after hydropower. As such, nuclear 
RNCPVU�FQ�PQV�GOKV�CP[�FKTGEV�%1��CPF�VJGKT�ECTDQP�
footprint is comparable to various renewable ener-
gy sources. Globally, 440 nuclear reactors that bear 
an average age of 35 years continue to provide just 
over 10% of global electricity.�(QNNQYKPI�VJG������
Fukushima disaster, the past decade has been char-
acterized by an increased push among states to 
replace nuclear power with renewable and ‘safer’ 
UQWTEGU�QH�GPGTI[��9JKNG� VJKU�F[PCOKE�YCU�RCTVKE-
ularly evident in Germany, other countries - includ-
ing China, India, and Russia - had committed them-
selves to augmenting their commitment to nuclear 
GPGTI[��*KUVQTKECNN[��CUKFG�HTQO�VJG������(WMWUJKOC�
and the 1986 Chernobyl disasters, nuclear power 
showcases a sound global safety record, as the ma-
jority of plants are operating in relatively safe and 
developed countries. 

 The recent Russian invasion of Ukraine has 
highlighted how war can quickly turn an otherwise 
safe source of energy production into a large-scale 
risk. Europe’s largest nuclear power plant in Zapor-
izhzhia covers ~35% of Ukraine’s domestic energy 
needs. However, after the Russian invasion and fol-
lowing the shelling of the Zaporizhzhia plant, the 
Ukrainian energy grid currently runs on an “island 
mode” (disconnected from any electrical grids 
outside of Ukraine), as the war threatens to cut vi-
tal connections between Ukraine’s nuclear plants 
and the overall electric grid. Experts see this as a 
mounting risk as the war drags on. Ukraine’s nuclear 
plants rely on a steady stream of outside electricity 
in order to keep critical safety systems running, and 
any possible long term interruption of the electric 
grid could provoke a core meltdown of a reactor. 
The chances for this remain slim for now, as a num-
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ber of other backup systems would need to fail for 
such a worst case scenario to occur. Nonetheless, 
the war has re-ignited debates on nuclear power, 
especially in Europe and Asia. For one, the world 
has recently been reminded that a large-scale war 
does pose a risk for nuclear safety through the case 
example of Zaporizhzhia. Secondly, the Europeans 
have had a rude awakening to their dependency on 
Russian energy imports, putting new urgency be-
hind Europe’s nuclear energy debate.

https://news.climate.columbia.edu/2020/11/23/nuclear-power-today-future/
https://news.climate.columbia.edu/2020/11/23/nuclear-power-today-future/
https://news.climate.columbia.edu/2020/11/23/nuclear-power-today-future/
https://www.forbes.com/sites/arielcohen/2022/03/07/as-russia-seizes-europes-largest-nuclear-power-plant-ukraine-battles-wartime-energy-challenges/?sh=20451c9c16ac
https://www.forbes.com/sites/arielcohen/2022/03/07/as-russia-seizes-europes-largest-nuclear-power-plant-ukraine-battles-wartime-energy-challenges/?sh=20451c9c16ac
https://www.forbes.com/sites/arielcohen/2022/03/07/as-russia-seizes-europes-largest-nuclear-power-plant-ukraine-battles-wartime-energy-challenges/?sh=20451c9c16ac
https://world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx#:~:text=Nuclear%20energy%20now%20provides%20about,in%20about%20220%20research%20reactors
https://world-nuclear.org/information-library/current-and-future-generation/nuclear-power-in-the-world-today.aspx#:~:text=Nuclear%20energy%20now%20provides%20about,in%20about%20220%20research%20reactors
https://www.theverge.com/2022/3/10/22970665/ukraine-chernobyl-blackouts-nuclear-power-plants
https://www.popsci.com/energy/europe-nuclear-energy-war/
https://www.popsci.com/energy/europe-nuclear-energy-war/
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As a consequence of the Russia-Ukraine war the world is witnessing a number of new dynamics that com-
plement the already soaring energy price levels. These new dynamics include both a spike in the price of 
uranium on the spot and futures markets, as well as re-thinking on prolonging the life of nuclear power. The 
price for Uranium, reached USD $60.4/lb�QP�/CTEJ���VJ��������VJG�JKIJGUV�RTKEG�RQKPV�UKPEG�VJG�(WMWUJKOC�
FKUCUVGT�KP�/CTEJ������
UGG�ƂIWTG�:���

 This price surge is mainly driven by fears of a uranium supply shortage as the U.S. weighs sanctions 
on Russia’s Rosatom and its subsidiaries, which account for ~35% global uranium enrichment and 16.5% of 
WTCPKWO�KORQTVU�KPVQ�VJG�7�5��KP�������'ZRGTVU��JQYGXGT��JCXG�PQV�UVKTTGF�KPVQ�RCPKE��EKVKPI�VJCV�Canadian 
uranium production by big players like CAMECO Corp. could likely boost output if prices improve in order 
to justify additional long-term production. 

 Another consequence of the sustained high energy prices and the Russia-Ukraine war is global 
re-thinking on giving nuclear power a second chance. Nuclear energy production  is concentrated in a 
handful of countries, few of which have been growing their production over the past decade (see table on 
the next page).

https://ca.investing.com/commodities/uranium-futures-historical-data
https://www.bloomberg.com/news/articles/2022-03-11/uranium-soars-to-highest-since-fukushima-disaster-on-russian-war
https://www.bloomberg.com/news/articles/2022-03-11/uranium-soars-to-highest-since-fukushima-disaster-on-russian-war
https://www.bloomberg.com/news/articles/2022-03-11/uranium-soars-to-highest-since-fukushima-disaster-on-russian-war
https://www.forbes.com/sites/rrapier/2022/02/13/nuclear-powers-future-is-looking-brighter/?sh=71d851202f0d
https://www.forbes.com/sites/rrapier/2022/02/13/nuclear-powers-future-is-looking-brighter/?sh=71d851202f0d


9

Table 1: Global Nuclear Energy Production and 10Y Growth

� 6JG�'WTQRGCP�OCTMGV�PQY��ƂPFU�KVUGNH�KP�CP�GPGTI[�ETWPEJ�FWG�VQ�DQVJ�VJG�EQPUGSWGPEGU�QH�VJG�
war and prior gas shortages. France, the largest producer of nuclear power in the European Union (EU), 
faces soaring prices as domestic reactor outages caused by prolonged repairs and maintenance issues are 
putting pressure on energy supplies. Europe’s dependency on Russia has been laid bare, in turn rapidly 
igniting debates around either prolonging the life of existing power plants or revisiting a commitment to 
new construction investments. The investments would however come at a high price, with upfront costs for 
a single new power plant clocking in anywhere between USD $5-9 billion. In order to gain complete energy 
independence from Russia, experts estimate that the EU alone would need to invest ~170 billion Euros 
(~$188 USD) in infrastructure and maintenance of existing capital on an annual basis. Therefore, a number 
of EU countries are currently assessing their options on whether to commit to nuclear power or whether 
VQ�JGFIG�VJGKT�DGVU�QP�EQPVKPWGF�GPGTI[�KORQTVU�CPF�TGPGYCDNGU��9JKNUV�)GTOCP[�JCU�OCFG�KV�ENGCT�KV�YKNN�
stray away from nuclear power, Belgium is among those countries, next to France and the United Kingdom 

7-���YJKEJ�KU�GZRGEVGF�VQ�GZVGPF�VJG�NKHG�QH�VJGKT�PWENGCT�TGCEVQTU�DG[QPF�������President Macron has 
pledged to provide billions in funding for Electricite de France (EDF) in order to drive the construction of as 
OCP[�CU����TGCEVQTU�D[�������5KOKNCTN[��Finland is committing itself to the expansion of its nuclear program, 
having just taken a new plant (Olkiluoto 3) online. Olkiluoto 3 is to meet 14% of Finland’s electricity de-
mand and decrease the country’s import dependence on outside sources from Russia, Sweden, or Norway.

 Meanwhile, in Asia, South Korea and China are driving the nuclear agenda. South Korea’s Presi-
dent-elect Yoon plans to harness nuclear energy to attain the country’s net zero emission targets, as well 
as to push total energy generation and turn South Korea into an exporter of nuclear expertise. In light of a 
global energy crunch, the Philippines are also seeking to adopt nuclear power once again by reactivating 
a 37-year old reactor. Meanwhile, China is taking the lead in planning the construction of over 150 new 
reactors within the next 15 years across the country - a total investment of USD $440 billion. China’s rise in 
prominence will be elaborated on further below.

https://www.forbes.com/sites/rrapier/2022/02/13/nuclear-powers-future-is-looking-brighter/?sh=71d851202f0d
https://www.bloomberg.com/news/articles/2022-02-17/european-power-prices-could-spike-in-spring-amid-nuclear-woes
https://www.bloomberg.com/news/audio/2022-03-11/this-is-the-case-for-investing-in-nuclear-power-podcast
https://www.bloomberg.com/news/articles/2022-03-05/germany-faces-reckoning-for-relying-on-putin-for-cheap-energy
https://www.bloomberg.com/news/articles/2022-03-05/germany-faces-reckoning-for-relying-on-putin-for-cheap-energy
https://www.bloomberg.com/news/articles/2022-02-19/belgian-pm-confirms-mid-march-decision-on-nuclear-power-s-future
https://www.bloomberg.com/news/articles/2022-03-11/france-weighs-fresh-move-to-fix-30-billion-power-giant-edf
https://www.bloomberg.com/news/articles/2022-03-11/france-weighs-fresh-move-to-fix-30-billion-power-giant-edf
https://www.theguardian.com/environment/2022/mar/12/finland-opens-nuclear-power-plant-amid-concerns-of-europe-energy-war
https://www.bloomberg.com/news/articles/2022-03-10/south-korea-s-pro-nuclear-president-elect-boosts-atomic-stocks
https://www.bloomberg.com/news/articles/2022-03-03/eye-watering-energy-prices-are-sparking-a-nuclear-power-rethink
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s
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Case Example: China - A Nuclear Renaissance 

 China is immensely boosting its commitment to nuclear energy in order to curb pollution levels and 
to somewhat work towards the targets set by the %12���%NKOCVG�UWOOKV. The country’s aim is to achieve a 
ENQUGF�PWENGCT�HWGN�E[ENG�CPF�DGEQOG�UGNH�UWHƂEKGPV in reactor design, as well as construction. For the past 
FGECFG��%JKPC�JCU�OCFG�HWNN�WUG�QH�YGUVGTP�VGEJPQNQI[�CPF�MPQY�JQY��KP�VWTP�TGƂPKPI�KV�CPF�GUVCDNKUJKPI�C�
strong nuclear supply chain. Under the ��VJ�(KXG�;GCT�2NCP�
������������VJG�%%2�RNCPU�VQ�CEJKGXG����)9G�
QH�ITQUU�PWENGCT�RTQFWEVKQP�ECRCEKV[�D[�������CPF�VJKU�[GCT��PWENGCT�IGPGTCVKQP�YCU�TCKUGF�D[�����QXGT�
�����VQ�����69J��#U�RCTV�QH�KVU�NQPI�TWP�UVTCVGI[��China seeks to export its nuclear expertise and technol-
ogy abroad, which would arise within the framework of the Belt Road Initiative. Currently, China is well on 
track to surpass the United States (US) as the world’s biggest producer of nuclear power by the middle of 
VJKU�FGECFG�
UGG�ITCRJ�DGNQY���1PG�OCLQT�CFXCPVCIG�%JKPC�JCU�KP�VJKU�UGPUG�KU�VJG�UKIPKƂECPVN[�NQYGT�EQUVU�
QH�RTQFWEVKQP��9JKNG�VJG�GZCEV�ƂIWTG�TGOCKPU�C�UGETGV��$NQQODGTI0'(�CPF�VJG�9QTNF�0WENGCT�#UUQEKCVKQP�
estimate %JKPC�ECP�DWKNF�RNCPVU�HQT�CDQWV���������������MKNQYCVV, which is about 30% of the cost of proj-
GEVU�KP�VJG�7�5��
�������-9��CPF�(TCPEG��6JG�EQWPVT[�YKNN�WPFQWDVGFN[�GUVCDNKUJ�KVUGNH�CU�C�PWENGCT�NGCFGT�
KP�VGTOU�QH�RTQFWEVKQP�CPF�MPQY�JQY�D[�������[GV�KV�TGOCKPU�VQ�DG�UGGP�KP�YJKEJ�INQDCN�EQPVGZV�VJKU�YKNN�
occur, given the ongoing Russia-Ukraine war and the soaring global energy prices.

Source: Bloomberg

https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s
https://world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx
https://world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx
https://world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx
https://world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-power.aspx
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s
https://www.bloomberg.com/news/features/2021-11-02/china-climate-goals-hinge-on-440-billion-nuclear-power-plan-to-rival-u-s


 9JKNG�PWENGCT�GPGTI[�RTGUGPVU�C�WPKSWG�QR-
portunity for countries to move away from carbon 
intensive energy sources, it also presents an in-
herent security risk that can have catastrophic im-
pacts around the world. The development of nu-
clear weapons, only deployed twice in Hiroshima 
CPF�0CICUCMK� VQYCTFU� VJG� VCKN�GPF� QH�9QTNF�9CT�
II, presents a constant threat to the safety of citi-
zens worldwide, establishing the notion of “mutu-
ally assured destruction (MAD)”.  Five states have 
declared a nuclear arsenal under the Treaty on 
0QP�2TQNKHGTCVKQP� QH�0WENGCT�9GCRQPU� 
026�� 
75��
Russia, United Kingdom, France, and China), while 
three states who are not parties to the NPT have 
also conducted nuclear weapons tests (India, Pa-
kistan, North Korea). Outside of the focus on the 
targeting of  Zaporizhzhia during the ongoing war 
in Ukraine, countries are advancing nuclear inter-
ests on all fronts, causing geopolitical tensions that 
could be disastrous.
 
� +P�������VJG�75�YCU�TCORKPI�WR�KVU�PWENGCT�
testing research, generating more than 10 quadril-
lion watts of fusion power in under a second at the 
0CVKQPCN�+IPKVKQP�(CEKNKV[�KP�%CNKHQTPKC��9JKNG�VJKU�TG-
cord could generate over 700 times the generating 
capacity of the entire US electrical grid, this pre-
cision fusion could also help scientists understand 
and simulate how nuclear weapons can detonate, 
fueling controversy.
 
 Elsewhere around the world, the US has 
spent the better part of the last year reviving the 
dormant Joint Comprehensive Plan of Action 
(JCPOA) with Iran, which would see Iran eliminate 
and cut down on its stockpiles of both medium and 
low enriched uranium respectively in exchange for 
lifted economic sanctions, curbing their path to a 
nuclear weapon. However, talks have broken down 
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at the last minute, with Russia demanding guar-
antees that sanctions stemming from its invasion 
of Ukraine will not impact its relations with Iran, 
leaving the negotiations unresolved. Israel, widely 
considered to be an undeclared nuclear state, has 
been in stark opposition to the JCPOA, stating that 
the deal will further empower Iran and destabilize 
the Middle East and is ramping up its military ca-
pabilities in the meanwhile. Saudi Arabia, another 
staunch opponent of the Iranian regime, have also 
recently announced their intention to establish a 
national nuclear energy company, fueling specula-
tion that they too have explored a nuclear arsenal 
in the wake of former US President Donald Trump 
by passing Congress to enable sales of nuclear 
technology to the Kingdom. As mentioned above 
, China is emerging as a leader in nuclear energy 
internationally and has been open in its willingness 
to share its nuclear technology to further develop 
nuclear energy. Recently, however, China has sig-
naled its dismay for Japan’s call to host US nuclear 
weapons amidst Japan’s concerns over Chinese ac-
tions towards Taiwan.

https://world-nuclear.org/information-library.aspx
https://www.nature.com/articles/d41586-021-02338-4
https://www.nature.com/articles/d41586-021-02338-4
https://www.nature.com/articles/35012299
https://www.armscontrol.org/factsheets/JCPOA-at-a-glance
https://www.armscontrol.org/factsheets/JCPOA-at-a-glance
https://www.cnn.com/2022/03/11/politics/iran-nuclear-talks-pause/index.html
https://www.aljazeera.com/news/2022/2/20/israel-pm-says-new-nuclear-deal-with-iran-will-be-weak
https://www.aljazeera.com/news/2022/2/20/israel-pm-says-new-nuclear-deal-with-iran-will-be-weak
https://www.cnn.com/2022/03/11/politics/iran-nuclear-talks-pause/index.html
https://www.thestar.com.my/aseanplus/aseanplus-news/2021/02/02/china-willing-to-share-nuke-tech-for-peaceful-use
https://www.theguardian.com/world/2022/mar/01/china-rattled-by-calls-for-japan-to-host-us-nuclear-weapons
https://www.theguardian.com/world/2022/mar/01/china-rattled-by-calls-for-japan-to-host-us-nuclear-weapons


 Nuclear energy, with essentially no direct op-
erating emissions and the highest potential energy 
density of all contemporary energy sources (Nucle-
CT�4GCEVKQP�QH�7TCPKWO�����JCU�C�RQVGPVKCN�FGPUKV[�
of 3,900,000 MJ/kg), has long been considered a 
viable renewable source for the low-carbon transi-
tion. The high energy density means that for long-
term operation, the large plants are undercutting 
all other sources of electricity provision out there 
with levelized costs of  75������/9J.    

6CDNG����Capital & Operating Costs in America for various util-
ity-scale power sources

 Those that are in opposition of nuclear ener-
gy taking up a larger role note the main downsides 
of high capital investment (US $5 - $9 billion per 
reactor, often costing up to three time the origi-
nal planned amount), safety concerns, the risks of 
proliferation from a geopolitical perspective, and 
the nuclear waste that is generated from the pro-
cess. The opposition will justly highlight that even 
though nuclear energy might appear the cheapest 
UQWTEG�HTQO�C�NGXGNK\GF�EQUV�CPING��VJKU�ƂIWTG�V[RK-
cally does not account for decommissioning costs, 
and also assumes the economies of scale that are 
CEJKGXGF�D[�OCUUKXG�RNCPVU� 
YKVJ�QXGT������/9G�
capacity). Decommissioning costs are not insignif-
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icant for this type of technology - depending on 
location and type of reactor, these can range from 
US $400 million all the way up to $1 billion. Simi-
larly applicable for both the construction and de-
commissioning of large-scale nuclear, it can prove 
FKHƂEWNV�VQ�ƂPCPEG�EQUVU�QH�VJGUG�OCIPKVWFGU���

 Because of this divide, states have either tak-
en the route of decommissioning a lot of their exist-
ing nuclear power plants or doubling down to con-
struct more capacity. As we mentioned previously in 
VJKU�TGRQTV��VJG�YQTNFoU�����TGCEVQTU�KP����EQWPVTKGU�
produced approximately 10% of the world’s energy 
KP�����. That same year, we saw the plan to add 
another 55 reactors to the world total, notably in 
Russia, China, India, and the United Arab Emirates 
(UAE). On the other hand, countries like Belgium 
(RNCPPKPI�VQ�ENQUG�VJGKT���TGCEVQTU�D[�����), the US 
(where total reactors have decreased from 110 to 
93) and Germany (where a total of ���TGCEVQTU�CTG�
currently undergoing decommissioning) have been 
on the opposite path of phasing out nuclear ener-
gy and replacing it with renewables. The diverging 
paths to nuclear nearly cancel out with the world 
still adding additional capacity every year, but at a 
much slower pace
 

https://energyeducation.ca/encyclopedia/Energy_density#cite_note-9
https://www.iea.org/reports/projected-costs-of-generating-electricity-2020
https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capcost_assumption.pdf
https://www.eia.gov/analysis/studies/powerplants/capitalcost/pdf/capcost_assumption.pdf
https://www.vox.com/2016/2/29/11132930/nuclear-power-costs-us-france-korea
https://www.vox.com/2016/2/29/11132930/nuclear-power-costs-us-france-korea
https://energy.mit.edu/news/building-nuclear-power-plants/
https://energy.mit.edu/news/building-nuclear-power-plants/
https://www.reuters.com/article/nuclear-decommissioning-idUSL6N0UV2BI20150119
https://world-nuclear.org/information-library/current-and-future-generation/plans-for-new-reactors-worldwide.aspx
https://world-nuclear.org/information-library/current-and-future-generation/plans-for-new-reactors-worldwide.aspx
https://www.bloomberg.com/opinion/articles/2021-10-28/abandoning-nuclear-power-would-be-europe-s-biggest-climate-mistake
https://cnpp.iaea.org/countryprofiles/Germany/Germany.htm#:~:text=Germany%20has%20six%20nuclear%20power,have%20already%20been%20fully%20dismantled.
https://cnpp.iaea.org/countryprofiles/Germany/Germany.htm#:~:text=Germany%20has%20six%20nuclear%20power,have%20already%20been%20fully%20dismantled.
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 On a longer arc, the Organization for Economic Co-operation and Development’s (OECD) Interna-
tional Energy Agency (IEA) predicts that nuclear energy will continue growing but will not keep up with 
world energy demand and eventually decrease down to ���QH�YQTNFoU�VQVCN�GPGTI[�RTQFWEVKQP�D[�����. 
They note that most of the decline in proportional production will come from the developed world as 
investment in extending reactor life dwindles, mainly in response to public opinion.This longer-term pre-
FKEVKQP�VCMGU�VJG�EWTTGPV�FQOKPCPV�VGEJPQNQI[�
NCTIG�UECNG�WVKNKV[�ƂUUKQP��HQT�ITCPVGF�CU�VJG�RCVJ�HQTYCTF��
It does not take into account the development of nuclear fusion technology (the joining of atomic nuclei, 
instead of splitting them), nor micro and modular reactors. 

� 9KVJ�TGICTFU�VQ�HWUKQP�VGEJPQNQI[��“commercial-deployment of fusion technology has been 40 years 
away since the 1970’s.” This quote is meant to highlight the fact that research into this technology is both 
KOOGPUGN[�ECRKVCN�KPVGPUKXG�CPF�UVKNN�CV�CP�GCTN[�RJCUG��6JG�OCKP�KUUWG�KU�VJCV�VQ�VJKU�FC[��YG�JCXG�PQV�ƂI-
ured out a way to create more energy from fusion nuclear reactions than the energy that is required for the 
process. The number of private fusion technology companies has been increasing though (30 to date), with 
the combined group achieving billions of dollars in funding�
75������DKNNKQP�VQ����ƂTOU���CPF�UQOG�ENCKOKPI�
VJCV�VJG[�YKNN�DG�TGCF[�HQT�EQOOGTEKCN�XKCDKNKV[�D[�������

� 9JGP�KV�EQOGU�VQ�UOCNN�VQ�OGFKWO�TGCEVQTU��FGƂPGF�CU�VJQUG�TGCEVQTU�JCXKPI�GNGEVTKECN�ECRCEKV[�QH�
WR�VQ�����/9�HQT�VJG�UOCNN�ECVGIQT[��CPF�WR�VQ�����/9�HQT�VJG�OGFKWO�ECVGIQT[��VJG�speed of develop-
ment has been faster. There are currently around 40 advanced nuclear reactor (ANR) startups in the US, 
using technologies like liquid metal cooled reactors to advance their small modular designs. They have 
TGEGKXGF�DTQCF�UWRRQTV�HTQO�VJG�75�&GRCTVOGPV�QH�'PGTI[�
&1'��UKPEG�CU�GCTN[�CU�������6JG�NCVGUV�TQWPF�
QH�UWRRQTV�ECOG�KP�VJG�HQTO�QH�/C[�����oU�Advanced Reactor Demonstration Program (ARDP) which seeks 
to provide around US $160 million in cost-sharing to two ANRs that can be operational within 7 years. The 
main roadblock for these designs is on the public perception around small modular reactors powering 
commercial and residential buildings.If the general public still associates nuclear energy with accidents 
such as Chernobyl and Fukushima, and the associated radioactivity that continues to plague these areas, 
there will be little hope for a small modular designs market closer to where more people live. 

� 9G�FQPoV�DGNKGXG� VJG�OCUU�EQOOGTEKCNK\CVKQP�QH� VJGUG��QT�QH� HWUKQP� VGEJPQNQIKGU��YKNN�QEEWT� HCUV�
GPQWIJ�HQT�VJG�NQY�ECTDQP�VTCPUKVKQP�KH�VJG�YQTNF�KU�VQ�OCKPVCKP�INQDCN�YCTOKPI�DGNQY�VJG��Ɵ�OCTM��6JG�
NKMGNKGUV�UEGPCTKQ� KU�CU� KU�GUVKOCVGF�D[�VJG�1'%&���ƂUUKQP�PWENGCT�GPGTI[�YKNN�EQPVKPWG�VQ�RTQXKFG�UQOG�
much needed redundancy and stability as we transition to more renewable energy sources. However, due 
to the political challenges and continuous doubts from broad public perception, not at all alleviated by the 
threat of nuclear warfare, nuclear energy will only grow as much as broad energy demand does and will not 
PGEGUUCTKN[�DG�C�NCTIG�UNKEG�QH�VJG�TGPGYCDNG�GPGTI[�RKG�KP��������

https://www.iea.org/reports/world-energy-outlook-2021
https://www.iea.org/reports/nuclear-power-in-a-clean-energy-system
https://world-nuclear.org/information-library/current-and-future-generation/nuclear-fusion-power.aspx#:~:text=The%20kinetic%20energy%20of%20the,generate%20electricity%20by%20conventional%20methods.
https://world-nuclear.org/information-library/current-and-future-generation/nuclear-fusion-power.aspx#:~:text=The%20kinetic%20energy%20of%20the,generate%20electricity%20by%20conventional%20methods.
https://www.nature.com/immersive/d41586-021-03401-w/index.html#:~:text=General%20Fusion%3A%20targets%20reactors%20for,plant%20(pilot)%20in%202030s.&text=ITER%3A%20to%20run%20fusion%20with%20deuterium%E2%80%93tritium%20fuel.
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/small-nuclear-power-reactors.aspx
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/small-nuclear-power-reactors.aspx
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/small-nuclear-power-reactors.aspx
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