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• Reduced gas supply, low inventories and increased demand for power and 
heating (longer winter (heating), heat-waves (cooling), economic recovery) →
gas prices 

• Design of deregulated electricity markets: wholesale prices set by the 
technology with the highest marginal costs (merit order: wind/solar, hydro, 
nuclear, coal and gas)

• Gas setting the price→ high electricity prices

• CO2 prices  → even higher electricity prices 

• Questions on market design? 

• Consumers (not protected by regulated tariffs) suffer energy price increase 
(gas for heating, electricity) → social pb → government interventions. 

• Nuclear: security of supply, stable & predictable prod. costs, grid stability & 
RES integration

• Energy transition: Although often presented as such, gas is not the right 
partner for renewables in the energy transition

Energy crisis build up in 2021 – the analysis “then”
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• War in Ukraine, nuclear facilities impacted, international economic and trade 
sanctions, EU strategy to wean itself off fossil fuels but - as a transition - relying 
increasingly on LNG imports from stable suppliers, even higher energy prices for 
consumers

• Complete upheaval of the energy systems across the world – far from any 
equilibrium of demand and supply

• What impact on the future of nuclear power? (future projects, nuclear supply 
chain, trade…)

• What impact on fossil fuels? 

• Accelerated phase out or increased exploration, extraction, new business 
opportunities?

• Coal for security of energy supply?

• Coal vs. gas?

• Can (low C) hydrogen production ramp up “fast” to offer alternatives to NG?

• What impact on the energy transitions, Paris Agreement, and the “net zero” 
pledges?

More questions than answers at this stage

Current crisis: security of supply a major issue
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Europe’s electricity production (on 19 April 2022)

Gas still very 

present in 

electricity 

generation



5https://www.eia.gov/todayinenergy/detail.php?id=51258

NG in the EU energy mix: less than 1/3 used for 

electricity
NG  because RES  NG  because coal 

How to 

substitute 
NG?

Increased 
electrification 

and 
Hydrogen? 

(additional 
role for 

nuclear)

NG share in 

electricity 
can be 

substituted 
by low C 

power (RES 
and nuclear)



2020 Data on nuclear power generation (from IAEA RDS-1)

In 2020:

• Electricity markets impacted by Covid-
19 pandemic

• China overtakes France to become 2nd 
largest nuclear power producer

• Nuclear production decreases slightly 
compared to 2019, and global share 
represents 10.2% (compared to 10.4% 
in 2020)

• UAE and Belarus generate their first 
nuclear kWh

• Nuclear still the 2nd largest source of 
low-C power behind hydro but
wind+solar generation catching up on 
nuclear generation
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https://www.iaea.org/publications/15028/energy-electricity-and-nuclear-power-estimates-for-the-period-up-to-2050


Electricity generation still dominated by fossil fuels 

(>60%)

Fukushima Daiichi 

accident, 11 March 2011

10.2%

IAEA and IEA data

Fossil

Virtually no 

progress in last 
decade, compared 

to other Low C 
sources
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▪ Energy, Electricity and Nuclear Power 

Estimates for the Period Up to 2050

IAEA projections to 2050

Released Sept. 2021

• Electricity consumption expected to 

double

• Share of electricity in energy 

consumption increases by 10 pts

• High case: More than doubling of nuclear 

capacity, share slightly lower than 10%

• Low case: capacity by 2050 equal to 2020, 

share ~7.5% 8



History of projections: 
2021, one-off or the start of a trend?
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IAEA Increases Projections for Nuclear 
Power Use in 2050 | IAEA

High case 
(2021) 
corresponds 
to ambitious 
LTO + about 
550 GW of 
new build in 
3 decades

https://www.iaea.org/newscenter/pressreleases/iaea-increases-projections-for-nuclear-power-use-in-2050#:~:text=According%20to%20the%20IAEA%E2%80%99s%20high%20case%20projection%2C%20nuclear,6%25%20for%20nuclear%20in%20the%20total%20electricity%20generation.


▪ What role for nuclear energy in the transitions to clean energy systems? 

(renewables, CCS, hydrogen…) – electricity and beyond electricity

▪ What do “Net Zero” emission targets mean for nuclear power? What 

policies to support the development of nuclear power?

▪ How can nuclear energy help displace coal and other fossil fuels?

▪ Does investing in nuclear projects make sense for the post-Covid 

recovery and the clean energy transitions?

➢ IEA Roadmap to Net Zero (May 2021) and (June 2022) Nuclear NZ report

➢ IAEA Nuclear Energy for a Net Zero World (October 2021)

▪ And how nuclear power improves security of energy supply and 

reduces impact of fossil price volatility

Role of nuclear in the transition to NZ?

10



▪ Cost of nuclear generation is not very sensitive to the cost of fuel 

(contrary to coal and gas generation)

▪ Uranium resources are widely available globally. 

▪ Nuclear fuel can easily be stored on site 

▪ Nuclear generation is among the low C technologies least dependent on 

critical minerals – IEA report on Critical Minerals (2021)

▪ Climate Change / Extreme weather can impact all technologies – and 

energy systems. IAEA operational data suggests that nuclear power is 

resilient – and adaption measures can be deployed to reduce 

vulnerabilities. 

Contribution of NE to security of energy supply, a 

rediscovered “driver”
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IEA Roadmap to NZ (May 2021) 

• Very little fossil in the mix →

roadmap is massive deployment of 

renewables + doubling of nuclear 

generation by 2050

• High level of electrification 

(demand x 2.5)

• Nuclear generation (x 2) – share in 

electricity mix 10% to 8%

• Share of nuclear in heat 4%
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IEA Roadmap to NZ 

2 important caveats:

1. Nearly half of the emissions 

reductions to 2050 come from 

technologies that are not yet 

commercialized → need to accelerate 

demonstration →market

– For nuclear, this means the demonstration 
& commercialisation of advanced reactor 
technologies (and fuel cycles)

2. Issue of supply of critical minerals

– More an issue for renewables (wind, solar) 
and grid and battery technologies than for 
nuclear power.
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Nuclear energy is 

one of the low-C 

technologies with 

the lowest (critical) 

mineral intensity



Nuclear Energy for a Net Zero World

14Launched in October 2021, before COP26
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High level endorsement

ZHANG Kejian, Chairman, 

China Atomic Energy 

Authority

Jean-François Tremblay, 

Deputy Minister of Natural 

Resources

Riku Huttunen, DG Energy, 

Ministry of Economic Affairs 

and Employment

Jean-Yves Le Drian, Minister for 

Europe and Foreign Affairs

KAJIYAMA Hiroshi, (former) 

Minister of Economy, Trade 

and Industry

Michal Kurtyka, (former) 

Minister of Climate and 

Environment

Ruslan Edelgeriev, Special Presidential 

Representative on Climate Issues and 

Adviser to the President 

Greg Hands, Minister of State 

for Energy, Clean Growth and 

Climate Change

John Kerry, Special 

Presidential Envoy for 

Climate

Rafael Mariano Grossi
Director General, IAEA



Nuclear Energy for a Net Zero World: Coal
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• Nuclear Power Plants can 

substitute coal-fired power 

plants: SMRs well suited (similar 

size)
• Concept repowering coal

• Coal-boilers can be replaced by 

high temperature reactors 

(SMRs)
• including dedicated heating 

reactors (district heating)



Nuclear Energy for a Net Zero World: Nuc-Re-H2-Heat
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• Low-Carbon H2 can be generated by 

electrolysis, with electricity supplied by 

collocated/dedicated wind or nuclear

generation or by on-grid power (if grid 

decarbonized)

• Low-C H2 can also be supplied (more 

efficiently/more cost-efficiently) by high 

temperature reactors (collocated, with 

High Temperature Steam Electrolysis or 

Thermo-chemical cycles)



Nuclear Energy for a Net Zero World: Climate Resilience
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• Investment needed in climate-resilient 

energy infrastructures

• Nuclear power can contribute to increase the 

resilience of energy systems:

• Resilience to extreme weather events

• Adaptation, preparedness – of nuclear 

industry 

• Another aspect of Security of Energy Supply



Nuclear Energy for a Net Zero World: Investments
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• Investments in nuclear programmes can 

generate jobs, economic growth –

Just Transition.

• Depends on level of localization of 

supply chain

• IAEA organized a webinar on job 

creations related to clean energy 

investments on 5 April (with IEA, 

IRENA and WNA)



Future of nuclear: “sustainability” credentials are key

20



Changing perspectives? UN Policy Brief (June 2022)
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Regional Analysis / UN ECE:

It is possible to design and implement a 

carbon-neutral energy system through: i) 

accelerated phase-out of conventional 

fossil fuels; ii) accelerated deployment of 

renewable energy and nuclear power; and 

iii) innovation in low- and zero-carbon 

technologies (including carbon capture, 

use, and storage, hydrogen and next-

generation nuclear power).
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Changing perspectives? RePowerEU (May 2022)

Nuclear Energy = Security of Energy Supply

However, shifting away from Russian fossil fuels will 

also require targeted investments for security of 

supply in gas infrastructure and very limited changes 

to oil infrastructure alongside large-scale investments 

in the electricity grid and an EU-wide hydrogen 

backbone. In parallel, some of the existing coal 

capacities might also be used longer than initially 

expected, with a role for nuclear power and 

domestic gas resources too. 

To facilitate the import of up to 10 million tonnes of renewable hydrogen, the Commission will 

support the development of three major hydrogen import corridors via the Mediterranean, the 

North Sea area and, as soon as conditions allow, with Ukraine. Green Hydrogen Partnerships 

will facilitate the imports of green hydrogen while supporting the decarbonisation in the partner 

countries. Other forms of fossil-free hydrogen, notably nuclear-based, also play a role in 

substituting natural gas. 



Changing perspectives? 
EURATOM’s research conference

FISA-EURADWASTE 22
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Strong, high-level statements 

to promote nuclear energy



- Nuclear events on French, Russian, UK, US and IAEA pavilions (COP26 
Blue zone) with ministerial level attendance - and nuclear events outside 
COP26

- Nuclear Young Generation events 

- Nuclear industry present and active

- High level interviews and news coverage
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Changing perspectives? Nuclear at COP  



Take aways

- Nuclear has unique attributes to play a major role in the transition to Net Zero:

- Only technology that can provide at scale low C electricity, heat and hydrogen, 

- Reduced land footprint and use of critical minerals, much higher capacity factors. 

- It can complement renewables – dispatchability, flexibility, security of supply - and support low C 
H2 production. 

- It can lower the costs of the transition to carbon neutrality.

- Offers a less risky pathway to net zero (100% renewables would need extremely high 
deployment rates + massive storage capabilities + higher dependency on critical minerals)

- For nuclear to fulfill its full role (i.e., beyond electricity), technical innovation is needed to advance 
design and demonstration of advanced reactor technologies, including SMRs.

- Changes in the policy space are needed to support nuclear (to recognize value in energy markets, 
to support financing of projects) → Level playing field for all low C technologies

- Communicate more on the sustainability credentials of nuclear

- Security of Energy supply becoming (again) a driver for nuclear programmes

→ IAEA intends to continue the conversation on nuclear energy’s role in the energy transitions 
at the Ministerial Conference on Nuclear Power (October 2022) and COP27 (November 2022).
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