
Executive Summary
Amid the current global energy crisis,
the Japanese government aims at
reviving the country’s domestic nuclear
power industry. Disconnected from
reality and overly ambitious, the new
Japanese nuclear power policy is off the
mark. As such, it is inappropriate as
decarbonization, and energy security
policy efforts should urgently prioritize
the acceleration of energy efficiency
improvements and renewable energy
deployment.
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Part 1: Japan Focus

2

• Issue #1 Japanese government’s FY 2030 nuclear power target: wishful thinking (page 3)

• Issue #2 Existing nuclear reactors: uneconomic (page 4)

• Issue #3 Nuclear reactors availability: prolonged outages (page 5)

• Issue #4 Japanese “next-generation” nuclear reactors: not innovative design prioritized (page 6)

• Issue #5 Nuclear power to strengthen energy security: impossibility to go from theory to reality (page 7)

• Issue #6 Reactor decommissioning and spent fuel & radioactive waste disposal: slow progress (page 8)
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Issue #1 Japanese government’s FY 2030 nuclear power 
target: wishful thinking 
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Source: JAIF

See also 
Appendix 
on page 16

• “current trajectory”: restarted reactors and reactors with an identified restart date / including granted
lifetime extensions / assuming a 70% capacity factor

• “difficult max”: restarted reactors, reactors having at least submitted their application to restart, and
Shimane-3 & Ohma / including granted & requested lifetime extensions / assuming a 70% capacity factor

The Japanese government’s FY 2030 nuclear power target will largely be missed, resulting in a problematic significant
lack of decarbonized electricity.
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Issue #2 Existing nuclear reactors: uneconomic
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• For existing coal and CCGT power
plants: the operating cost is
essentially the latest fuel cost
observed (i.e., steam coal and LNG
in December 2022). Operation &
maintenance cost is marginal for
fossil power plants and therefore
not included. Initial investment is
assumed fully amortized

• For existing nuclear power plants:
the operating cost includes restart
cost (i.e., safety upgrades), fuel
cost, and operation & maintenance
cost. Initial investment is assumed
fully amortized

• For new renewable energy power
plants: price includes total cost and
profit. After auctions, solar PV and
onshore wind power plants should
typically start operation within 3
and 4 years, respectively, and
offshore wind between 2028 and
2030

Sources: steam coal from Japan MoF
1, LNG from Japan MoF 2, nuclear
from Professor K. Oshima (Ryukoku
University), solar PV from OCCTO 1,
onshore wind from OCCTO 2, and
offshore wind from Japan METI

Because the economics of nuclear power is weak, affordable renewable energy should be prioritized to protect
consumers from imminent rising electricity bills.
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Issue #3 Nuclear reactors availability: prolonged outages 

Nuclear power reactors may suffer lengthy outages affecting their availability and penalizing power system adequacy.
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• Operation factor: ratio of the number of
hours a reactor is online to the total
number of hours in a year (regardless of
performance)

• Data from the first full year of operation
after restart. Mihama-3 having restarted
in 2021, it is not included in this chart

Sources: operation factors from
IAEA 1 and restart dates from JAIF
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Issue #4 Japanese “next-generation” nuclear reactors: not 
innovative design prioritized 
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Source: Japan government 2

Japan “Next-Generation” Innovative Nuclear Reactors Roadmap

Designating innovative LWRs as “next-generation” nuclear reactors is misleading. The innovations considered are too little too late.
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Issue #5 Nuclear power to strengthen energy security: 
impossibility to go from theory to reality
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Fictious Example of a Simplified Idealistic Closed Nuclear Fuel Cycle 

Source: Toshiba

The closed nuclear fuel cycle is a pipe dream, therefore nuclear power cannot strengthen Japan’s energy security.
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Issue #6 Reactor decommissioning and spent fuel & 
radioactive waste disposal: slow progress 

Reactor decommissioning and radioactive waste disposal are critical challenges for which almost everything remains to be done.
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Source: CNIC

Source: JAIF
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Part 2: Global Trends
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• Issue #1 Nuclear power installed capacity and electricity generation: eclipsed by solar and wind (page 10)

• Issue #2 Nuclear reactors under construction: China and Russia’s leaderships (page 11)

• Issue #3 Nuclear power costs: new builds outcompeted everywhere (page 12)

• Issue #4 “Next-generation” reactors: general lack of maturity (page 13)

• Issue #5 Nuclear power new policies: more favorable, but significant hurdles remain to be cleared (page 14)

• Issue #6 Reactor decommissioning and spent fuel & radioactive waste disposal: widespread difficulties (page 15)
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Issue #1 Nuclear power installed capacity and electricity 
generation: eclipsed by solar and wind 

In the past ten years, stagnating nuclear power has been overtaken by the explosive growths of solar and wind power. In
the coming decades, the gap between these technologies will just keep widening.
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Sources: nuclear from IAEA 4, and solar & wind from BP Source: BP
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Issue #2 Nuclear reactors under construction: China and 
Russia’s leaderships 
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Source: IAEA 5

While China is the main country for nuclear reactors under construction, Russia is the main designer for nuclear reactors
under construction.

• “Others”:
- 2 reactors: Bangladesh, Egypt, Japan*, Ukraine, United Kingdom, and United States, and
- 1 reactor: Argentina, Belarus, Brazil, France, Iran, Slovakia, and United Arab Emirates
*For Japan, Tokyo EPCO’s Higashidori-1 is not considered under construction by the IAEA because the
first major placing of concrete for the base mat of the reactor building has not been made

• “Others”: Argentina and Germany
*For Japan, Tokyo EPCO’s Higashidori-1 is not considered under construction by the IAEA because the
first major placing of concrete for the base mat of the reactor building has not been made
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Issue #3 Nuclear power costs: new builds outcompeted 
everywhere 
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Sources: BloombergNEF, except
“France existing nuclear” from
France NA, and “United States
existing nuclear” from NEI

Though existing nuclear reactors may sometimes still be economically competitive, this is not the case of new reactors.
Hence, nuclear power contribution to meet future electricity needs will necessary be limited.
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Issue #4 “Next-generation” reactors: general lack of maturity 
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Design of the VOYGR-6 SMR (United States)

Source: NuScale Power

Because of their economic and technological immaturity, none of the “next-generation” reactors are credible solutions to
tackle the immediate global climate and energy crises the world is confronted with.
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Issue #5 Nuclear power new policies: more favorable, but 
significant hurdles remain to be cleared 
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Renewed political interest in nuclear power could be jeopardized by outages affecting existing reactors and cost overruns &
delays plaguing new reactors.

Sources: 2005-2021 RTE and 2022 EDF 1

Sources: Flamanville-3 from CdC and
EDF 2, Hinkley Point C-1 & -2 from EDF
3 and 4, and Vogtle-3 & -4 from WNISR
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Issue #6 Reactor decommissioning and spent fuel & 
radioactive waste disposal: widespread difficulties 
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Source: WNISR Source: STUK

Onkalo Deep Geological Repository Illustration (Finland)

Despite decades of global experience in generating electricity from nuclear power, decommissioning reactors and
disposing of radioactive waste remain difficult for all countries.
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Appendix: Status of Existing Nuclear Reactors in Japan (as of February 7, 2023) 
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Source: JAIF
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