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International, Interdisciplinary Team for a Multi-Indicator Analysis
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GLOBAL OVERVIEW – PROGRAMS STARTUP  AND PHASE-OUT
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* Although it has a phaseout 

policy, South Korea has four 

reactors under construction as 

of 1 July 2021.

** Including South Korea listed 

in the category “Program 

Limitation or Phase-out”

*** Japan is counted here 

among countries with “active 

construction”

Sources: WNISR, with BP, IAEA-PRIS, 2021
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GLOBAL OVERVIEW – ROLE OF NUCLEAR POWER
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Nuclear Production 
in 2019-2020
and Historic 
Maximum
in TWh and 
% of Electricity Production
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GLOBAL OVERVIEW – ROLE OF NUCLEAR POWER
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Sources: WNISR, with BP, IAEA-PRIS, 2021
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GLOBAL OVERVIEW – ROLE OF NUCLEAR POWER
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Sources: WNISR, with BP, IAEA-PRIS, 2021
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GLOBAL OVERVIEW – STARTUPS AND CLOSURES WORLD
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Sources: WNISR, with IAEA-PRIS, 2021
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GLOBAL OVERVIEW – STARTUPS AND CLOSURES WORLD AND CHINA
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Sources: WNISR, with IAEA-PRIS, 2021
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GLOBAL OVERVIEW – STARTUPS AND CLOSURES WORLD OUTSIDE CHINA
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Sources: WNISR, with IAEA-PRIS, 2021
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• 95 Startups, 
• 98 Closures
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• 47 Startups 
• No Closure
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• 48 Startups, 
• 98 Closures 
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GLOBAL OVERVIEW — WORLD FLEET
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Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — CONSTRUCTIONS
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Sources: WNISR, with IAEA-PRIS, 2021
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ABANDONED OR SUSPENDED CONSTRUCTIONS
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Sources: WNISR, with IAEA-PRIS, 2021
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CRIMINAL ENERGY AND NEWBUILD: UNITED STATES
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• « A former utility executive who lied to 
ratepayers and regulators costing billions of 
dollars after he found out a pair of nuclear 
reactors being built in South Carolina were 
hopelessly behind schedule will soon be 
heading to prison for two years. »

• « A second former SCANA executive and 
an official at Westinghouse Electric Co., the 
lead contractor to build two new reactors at 
the V.C. Summer plant north of Columbia, 
have also pleaded guilty. A second 
Westinghouse executive has been indicted 
and is awaiting trial. »

Source: https://apnews.com/article/technology-business-south-carolina-columbia-
5069af42b22c134483d4da7837e453ac
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GENERAL OVERVIEW — CONSTRUCTION DELAYS
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GENERAL OVERVIEW — CONSTRUCTION TIMES 2

Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — CONSTRUCTIONS & DELAYS
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Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — CONSTRUCTION STARTS WORLD
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Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — CONSTRUCTION STARTS WORLD AND CHINA
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Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — CONSTRUCTION STARTS WORLD OUTSIDE CHINA
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Sources: WNISR, with IAEA-PRIS, 2021
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GENERAL OVERVIEW — AGE EVOLUTION OF TOP 5 REACTOR FLEETS
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Sources: WNISR, with IAEA-PRIS, 2021
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UNITED STATES FOCUS
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Sources: Various, compiled by WNISR, 2021
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CRIMINAL ENERGY AND OPERATING REACTORS: UNITED STATES 
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FRANCE FOCUS
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Sources: RTE, 2000–2021
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FRANCE FOCUS
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Sources: RTE and EDF, 2021
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CRIMINAL ENERGY AND OPERATING REACTORS: FRANCE
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Sources: EDF, “Dossiers de fabrication”, 2019
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CRIMINAL ENERGY AND REACTOR CONSTRUCTION/OPERATION: SOUTH KOREA
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« In an investigation unrelated to the falsely-
certified parts discovered last year, safety-related 
control cabling with forged documentation was 
found to have been installed at the four reactors. 
In the event of an accident, the cables send 
signals from the reactor operating systems, such 
as cooling, to the control room. (...)

« The latest discovery of forged quality 
documentation is said to be unrelated to the 
case announced last November in which KHNP 
had allegedly been supplied with falsely-certified 
non-safety-critical parts for at least five power 
reactors. The utility told the ministry that eight 
unnamed suppliers - reportedly seven domestic 
companies and one US company - forged some 
60 quality control certificates covering 7682 
components delivered between 2003 and 
2012. »
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SOUTH KOREA FOCUS: REACTORS AND POWER GENERATION
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GERMANY FOCUS
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Sources: AG Energiebilanzen, 2021
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SMALL MODULAR REACTORS (SMRs) – PUBLIC ATTENTION  
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• 2018: Federal funding for SMR roadmap

• 2020: Federal government released action plan

• October 2020: CAD20 million (US$16 million) in federal 

funding to Terrestrial Energy

• March 2021: CAD50 million (US$40 million) in federal 

funding to Moltex

• October 2020: Ontario Power Generation announced 

agreements with GE Hitachi, Terrestrial Energy and X-energy 

29
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SMRs – PROJECT DELAYS AND POOR PERFORMANCE
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SMRs – REACTOR DESIGN DELAYS
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CLIMATE CHANGE AND NUCLEAR RESILIENCE — Case Study France 1
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Sources: RTE and Callendar, 2021

Weather-related 

disruptions of nuclear 

power production in 

France 2015–2020:

! 357 outages identified

! At least several dozen 

disruptions a year

! Up to 100 reactor-days
lost in a year

! Up to 6.2 GW 
unavailable
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CLIMATE CHANGE AND NUCLEAR RESILIENCE — Case Study France 2
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Sources: REMIT, compiled by Callendar 2021
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CLIMATE CHANGE AND NUCLEAR RESILIENCE — Case Study France 3
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Sources: REMIT, compiled by Callendar 2021
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – INVESTMENT DECISIONS
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Sources: FS-UNEP/BNEF 2018, 2020, REN21 2019, BNEF 2021 and WNISR Original Research, 2021
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – ELECTRICITY GENERATION
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Sources: BP Statistical Review, 2021 
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – GENERATION COSTS 1
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Source: Lazard Estimates, 2020 
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Source: IEA, 2021

NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – GENERATION COSTS 2
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT - CHINA
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Sources: BP Statistical Review, 2021 
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – EUROPEAN UNION
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Sources: IAEA-PRIS, Agora Energiewende and Ember, 2021
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NUCLEAR POWER VS. RENEWABLES DEPLOYMENT – INDIA
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Sources: WNISR with IAEA-PRIS, IRENA, BP Statistical Review, 2021 
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CONCLUSIONS

42

• In 2020, nuclear power generation plunged by un an unprecedented margin except for the aftermath of 3/11 (2011–12),
while operational nuclear capacity has reached a new peak in mid-2021. More capacity, less output.

• Non-hydro renewables—mainly wind, solar and biomass—have out-performed nuclear power on a global scale. Hydro 
alone has been generating more power than nuclear for most of the past three decades.

• For the first time, )")1'2%#" renewables generated more power in the European Union than nuclear, and renewables 
()3$-%()4+'2%#"+generated more power than all fossil fuels combined.

• Net nuclear capacity addition—new startups minus closures—declined to 0.4 GW, compared to >150 GW for 
renewables alone. Nuclear is irrelevant in today’s electricity capacity newbuild market.

• Small Modular Reactors (SMRs) get a lot of media coverage, some public money, but are so far unavailable commercially 
and will not be—if ever—for another 10–15 years. Pilot projects in Argentina, China, and Russia have been disappointing.

• The situation at Fukushima, onsite/offsite, remains unstable. Effects on health and well-being are significant. Cost 
estimates have risen, currently range from US$223.1 billion (Gov.) to US$322–758 billion (independent). Japanese courts 
have acquitted Government/TEPCO officials over disaster responsibility but ruled against reactor operation in some cases.

• Nuclear power demonstrated a high sensibility to the COVID-19 pandemic. A first analysis shows that it has a low 
resilience against the most common climate change effects. Nuclear’s resilience will likely further decline.

• There is a real question about the exposure of the nuclear power sector to criminal activities including bribery and 
corruption, counterfeiting and other falsification, as well as infiltration by organized crime.
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ANNEXES
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DECOM
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Sources: Various, compiled by WNISR, 2021
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DECOM
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Sources: Various, compiled by WNISR, 2021
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