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Aim for this presentation:

• (Quickly?) provide an objective, dispassionate, and 

nonpartisan assessment of the carbon footprint and 

mitigation potential for nuclear power

• I have no stake other than as an interested citizen or 

agnostic scholar 

• All of the data utilized is fully peer-reviewed, cited and fully 

open access, part of a dataset in the public domain, or part 

of a dataset publicly available in an appendix to an article 

published 



First assessment: a “critical” survey

• Screened 103 lifecycle estimates of the carbon footprint 

of nuclear power

• Excluded 84 based on

• Date (too old)

• Scope (did not detail emissions for the lifecycle)

• Method (did not present new data)

• Accessibility (did not release data, or not in English)



First assessment: a “critical” survey

The remaining 19 studies met all criteria, and were:

• Published in the past 10 years

• Accessible to the public

• Transparent about their methodology

• Provided clear estimates of equivalent greenhouse gas 

emissions according to the separate parts of the nuclear 

fuel cycle. 

Studies were ‘‘weighed’’ equally, and not normalized or altered 



First assessment: a “critical” survey

Source: Sovacool, BK. “Valuing the Greenhouse Gas Emissions from 

Nuclear Power: A Critical Survey,” Energy Policy 36 (8) (August, 2008), pp. 

2940-2953. 

http://dx.doi.org/10.1016/j.enpol.2008.04.017
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Confirmatory evidence 
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Second assessment: same technique applied to 

renewables, shows nuclear in comparative light 

Source: Nugent, D and BK Sovacool. “Assessing the lifecycle greenhouse gas emissions from solar PV 

and wind energy: A critical meta-survey,” Energy Policy 64 (February, 2014), pp. 229-244.

http://dx.doi.org/10.1016/j.enpol.2013.10.048


Third assessment: construction overruns 

and delays 



Methods

• An original dataset of 401 separate power plant and transmission projects 

spread across 57 countries representing almost $820 billion worth of investment 

and 343,336 MW of installed capacity.

• Costs are underestimated in three out of every four projects

• 75.1 percent of projects in the sample experienced a cost overrun (only 39 

projects across the entire sample have no cost overrun or an underrun)

• Mean construction time was 73.4 months and the average cost overrun per 

project was almost $1 billion, indicating a mean cost escalation of 66 percent per 

project.  

Project 

type

Number of 

projects 

(N)

Average 

cost 

escalation 

(%)

Standard 

deviation

Average 

cost 

overrun 

(m$)

Standard 

deviation

Average 

time 

overrun 

(%)

Standard 

deviation

Average 

time 

overrun 

(months)

Standard 

deviation

Hydroelect

ric dam

61 70,6 111,7 2437 7054,7 63,7 89,8 43,2 58,4

Nuclear 

reactor

180 117,3 152,1 1282 1965,8 64 53,1 35,7 30,6

Thermal 

plant

36 12,6 33,5 168,5 579,6 10,4 19,0 4,8 8,9

Wind farm 35 7,7 13,1 32,8 112,9 9,5 22,6 0,22 2,4

Solar 

facility

39 1,3 17,8 -4,2 62,1 -0,2 8,0 -0,2 2,1

Transmissi

on

50 8 40,4 29,7 217,6 7,5 30,6 3,5 12,8

Table 1: Summary Cost Overrun Data for Electricity Projects by Source



Mean Time Overruns and Percentage of Projects with 

a Cost Overrun for Electricity Infrastructure by 

Reference Class





Summary of results

• One hundred and eighty nuclear reactors in our sample, 

representing 177,591 MW of installed capacity and $459 billion 

worth of investment, generated almost $231 billion in cost overruns 

(59.5 percent of all overruns across the sample), the largest of any 

class of technology.  

• Such reactors had a mean cost escalation of 117.3 percent, and 

cost overruns afflicted more than nine out of every ten of the 

projects in our sample

• 64 percent of nuclear projects had a time overrun yet close to all 

of them (97.2 percent) had a cost overrun 

• Contributing factors:

➢ Government led promotion in the 1950s and 1960s

➢ Regulatory ratcheting 

➢ Idiosyncrasy, at least in the United States

➢ Negative learning (France)





Our latest study 



Our latest study 

• Crucially, renewable energy strategies 

are, to an evidently significant degree, 

associated with lower levels of national 

carbon emissions. 

• Equally salient, the climate change 

mitigation rationales for new nuclear 

investments are called into question. 

• This, in turn, raises the important finding 

that nuclear and renewable strategies 

evidently tend to display such significant 

mutual tensions or antagonisms that one 

of them tends to crowd the other out. 

• The implication is clear: national 

planners need to choose between nuclear 

power and renewables, and if they want 

faster and more significant carbon 

reductions, choose renewables







Conclusions

• Nuclear energy is not “carbon free,” but it is legitimately low-

carbon

• Perhaps dirtier than its advocates proclaim, cleaner than 

its critics state

• Carbon footprint will change over time, most likely for the 

worse

• Nuclear energy will almost always cost more than you expect 

to build, even if it performs well afterwards

• Nuclear energy has incredibly long lead times, so it takes 

longer to mitigate emissions than more modular technologies

• It is troubling we cannot confirm the “nuclear countries” 

hypothesis in our most recent study 

• SMRs may be too distant and costly to mitigate carbon as 

well
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