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Nuclear energy today
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Source: https://media.farsnews.ir/Uploaded/Files/Images/1400/12/16/14001216000113_Test_PhotoN.jpg
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Source: World Nuclear Industry Status Report, 2021, Mycle Schneider Consulting.

The best days of nuclear construction are over three decades ago



Share of Electricity

Source: Calculations using data from BP’s Statistical Review of World Energy 2021
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About 40 percent below historical maximum of 17.5 percent in 1996
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IAEA Projections

IAEA (2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2020, 2021) Energy, Electricity and 
Nuclear Power Estimates for the Period up to 2050. Vienna, International Atomic Energy Agency.
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Nuclear power is not economically competitive: 
reactors cost too much to build

Why this trend?



Other sources of electricity are cheaper… 
and becoming cheaper
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Source: data from Lazard, as plotted in World Nuclear Industry Status Report 2021 

Source: Lazard. “Levelized Cost of Energy v15,” October 2021 



Several reactors shutting down because of high 
operational costs and cheap alternatives
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http://news.nationalgeographic.com/news/energy/2015/01/150101-vermont-yankee-shutdown-us-nuclear-issues/

http://news.nationalgeographic.com/news/energy/2015/01/150101-vermont-yankee-shutdown-us-nuclear-issues/


Nuclear Renaissance
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Source: My calculations, based on IAEA PRIS data



Nuclear Renaissance - USA

What was expected


Around 30 reactors 
ordered


Nearly 15 GW of new 
capacity before 2021


What Materialized


Only 4 reactors began 
construction


2 reactors abandoned 
after $9 billion spent


What’s left?
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Nuclear Renaissance - UK

“EDF will turn on its first nuclear plant in Britain before Christmas 2017 
because it will be the right time…It is the moment of the power crunch. 
Without it the lights will go out.”    Vincent de Rivaz, EDF, 2007. 
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According to World Nuclear Association, April 2011

 Hinkley Point C

Cost has gone 
up from 16 to 22 
billion pounds



Will Small Modular 
(Nuclear) Reactors 

solve the problems of 
nuclear power?
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What are Small Modular Reactors? 
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Capacity

Small < 300 MWe

Medium 300 to 700 
MWe

Assembled from factory-
fabricated modules 


Each module represents 
a portion of finished plant 
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All properties will not be realizable 
in a single design



More cost
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Small also means…

More spent fuel/waste/
proliferation risk 
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“Learning” might make 
plants more expensive


Even if there was 
learning, too many “loss 
leaders” have to be built

Grubler, Arnulf. 2010. “The Costs of the French Nuclear Scale-up: A Case of Negative Learning 
by Doing.” Energy Policy 38 (9): 5174–88.


Glaser, Alexander, M.V. Ramana, Ali Ahmad, and Robert Socolow. 2015. “Small Modular Reactors: A Window on Nuclear 
Energy.” An Energy Technology Distillate. Princeton, N.J.: Andlinger Center for Energy and the Environment at Princeton 

University. http://acee.princeton.edu/distillates/distillates/small-modular-reactors/.




Schematic comparison of cost of electricity 
generation from SMRs, large reactors, and 
modern renewables



The Jobs Dilemma
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Source: https://s3.amazonaws.com/lowres.cartoonstock.com/food-drink-vending-snack_machine-staff_room-canteen-cake-bwhn1538_low.jpg

https://s3.amazonaws.com/lowres.cartoonstock.com/food-drink-vending-snack_machine-staff_room-canteen-cake-bwhn1538_low.jpg


Will investing in SMRs 
create jobs?

Yes - but that is the wrong question


Will the number of jobs created by investing 
a certain amount of money in SMRs 
exceeds the number of jobs created by 
investing the same amount of money in a 
different low-carbon energy technology? 

20



The Oklo Example

“expected to be installed as part of the clean 
energy grid in remote and off-grid communities, 
of populations around 1,000 or more”


“approximately 15 full-time jobs…available to 
local residents with a high school education… 
up to 40 temporary construction employees” 
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Source: Oklo. “Aurora Environmental Report—Combined License 
Stage.” Rockville, MD: Nuclear Regulatory Commission, 2020. https://
www.nrc.gov/docs/ML2007/ML20075A004.pdf.


https://www.nrc.gov/docs/ML2007/ML20075A004.pdf
https://www.nrc.gov/docs/ML2007/ML20075A004.pdf


Economic Implications
1.5 MW plant => 11826 MWh at 90 percent CF 


Annual pay for US nuclear power plant operators, 
distributors, and dispatchers = $111,220 (in 2021)


Operating labour expenses = 15 X annual pay/
energy = $141/MWh (cost of electricity assuming 
zero cost for building reactor and buying fuel and 
dealing with waste and…), which is roughly four 
times solar and wind
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Efforts to reduce requirements 
for operators
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“in the area of operators…our (StarCore)plant will be fully automatic, and will not need 
any onsite. However, we are planning to have operators on the first plant, and they will be 
trained and certified in accordance with CNSC requirements. We will keep them at the 
plant until we are convinced that our automatic controls meet all of the requirements, and 
we can make the safety case to CNSC to take the on-site operators off.”


https://www.nuclearsafety.gc.ca/eng/pdfs/Discussion-Papers/16-04/DIS-16-04-comment-received-StarCore.pdf



Lowering construction 
costs 

The more labor which can be performed in a factory, the lower the over all costs…Factory 
manufacture lowers labor costs in several ways. First serial production leads to the division 
of labor, which in turn typically increases labor productivity. The division of labor 
decreases the skill set required from individual workers. Decreased labor skill sets decrease 
labor wage expectations. Factory work settings, as opposed to field work settings also 
decrease wage expectations.

Thus serial production of small reactors in factories would tend to lower labor costs of 
nuclear manufacture.


https://energycentral.com/c/ec/sources-nuclear-cost-saving-small-and-advanced-reactors

24

https://energycentral.com/c/ec/sources-nuclear-cost-saving-small-and-advanced-reactors


More jobs => more 
uneconomical
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A sunset industry?
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Conclusion

Nuclear energy facing severe economic 
challenges


Priority for industry is reducing jobs


Nuclear jobs - more geographically 
concentrated and high paying => more 
political power
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