
WEBINAR
Speakers:

Michel Bérthelemy
Nuclear Energy Analyst
OECD Nuclear Energy Agency

Shannon Bragg - Sitton
Integrated Energy Systems Lead, 
Nuclear Sciences and Technology
Idaho National Laboratory

Sophie Macfarlane - Smith
Head of Customer Business
Rolls- Royce SMR

Egor Simonov
Regional Vice President, Director of 
Rosatom Southeast Asia

High -̥̖̙̔ ̖̟̖̣̘̪ б̖̠̤̪̤̥̖̞̤̔в 
for sustainable development
Chair:
Tim Yeo
Chairman
New Nuclear Watch Institute

28 October 2021



© 2021 Organisation for Economic Co-operation and Development 2

Michel BERTHELEMY
Nuclear Technology Development and Economics Division

OECD Nuclear Energy Agency

New Nuclear Watch Institute
28 Octobre 21, 2021

MEETING CLIMATE CHANGE TARGETS: 
THE ROLE OF NUCLEAR ENERGY



© 2021 Organisation for Economic Co-operation and Development 33

1. Context



© 2021 Organisation for Economic Co-operation and Development 4

Global Action Is Urgently Needed

Å The magnitude of the challenge 
should not be underestimated

Å¢ƘŜ ǇƭŀƴŜǘ Ƙŀǎ ŀ άŎŀǊōƻƴ 
ōǳŘƎŜǘέ ƻŦ пнл gigatonnesof 
carbon dioxide emissions for the 
1.5°C scenario

Å At current levels of emissions, 
the entire carbon budget would 
be consumed within 8 years

Å Emissions must go to net zero, 
but the world is not on track

Temperature outcomes for various emissions futures

Source: Carbon Brief (2019).
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Pathways to Net Zero Emissions

Organisation Scenario Parameter 2020 2050
Growth rate 
(2020-50)

IIASA (2021) Divergent Net 
ZeroScenario 

(1.5°C)

Cost of carbon 
(USD per tCO2)

0 1 647 -

Wind (in GWe) 600 9 371 1461%

Solar (in GWe) 620 11 428 1743%

IEA (2021c) Net Zero 
Scenario
(1.5°C)

Hydrogen (MtH2) 90 530 490%

CCUS (GtCO2) <0.1 7.6 -

Energy intensity 
(MJ per USD)

4.6 1.7 -63%

Bloomberg 
NEF (2021)

New Energy 
Outlook
Green 

Scenario
(1.5°C)

Wind (in GWe) 603 25 000 4045%

Solar (in GWe) 623 20 000 3110%

ÅtŀǘƘǿŀȅǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǿƻǊƭŘΩǎ 
carbon budget, emissions reductions 
targets and timelines have been 
modelled and published by various 
organisations

Å None of the published pathways 
project aspirational scenarios for 
nuclear innovation

Å All published pathways include levels 
of nuclear energy deployment based 
on currently available commercial 
technologies 

Å Nuclear innovation does not feature 
prominently because of a lack of 
specialised expertise in nuclear 
technologies among modelling teams

Samples of ambitious and aspirational pathways to net zero
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Nuclear in Emissions Reduction Pathways

Organisation Scenario
Climate 
target

Nuclear innovation Description
Role of nuclear energy by 2050

Capacity (GW)
Nuclear growth 

(2020-50)

IAEA (2021b) High 
Scenario

2°C Not included Conservative projections based on current 
plans and industry announcements.

792 98%

IEA (2021c) Net Zero 
Scenario 
(NZE)

1.5°C Not included but HTGR 
and nuclear heat 
potential  are 
acknowledged.

Conservative nuclear capacity estimates. NZE 
projects 100 gigawatts more nuclear energy 
than the IEA sustainable development scenario. 

812 103%

Shell (2021) Sky 1.5 
Scenario

1.5°C Not specified Ambitious estimates based on massive 
investments to boost economic recovery and 
build resilient energy systems.

1 043 160%

IIASA (2021) Divergent 
Net Zero 
Scenario

1.5°C Not specified Ambitious projections required to compensate 
for delayed actions and divergent climate 
policies. 

1 232 208%

BloombergNEF 
(2021)

New Energy 
Outlook
Red Scenario

1.5°C Explicit focus on SMRs 
and nuclear hydrogen 

Highly ambitious nuclear pathway with large 
scale deployment of nuclear innovation.

7 080 1670%

All pathways require global installed nuclear capacity to grow significantly, often more than doubling by 2050.
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2. The Role of Nuclear Energy
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The Full Potential of Nuclear Energy to Contribute to Emissions Reductions

Long Term 
Operation

Gen-III 
Reactors

Small Modular 
Reactors

Non-Electrical 
applications

H2
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Full Potential of Nuclear Contributions to Net Zero

Å The contributions from long-term 
operation, new builds of large-scale 
Generation III nuclear technologies, 
small modular reactors, nuclear 
hybrid energy and hydrogen systems 
project the full potential of nuclear 
energy to contribute to net-zero

Å Reaching the target of 1160 gigawatts 
of nuclear by 2050 would avoid 87 
gigatonnesof cumulative emissions 
between 2020 and 2050, positioning 
ƴǳŎƭŜŀǊ ŜƴŜǊƎȅΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ 
ǇǊŜǎŜǊǾŜ нл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎŀǊōƻƴ 
budget most likely de to be consistent 
with a 1.5°C scenario

Source: NEA (forthcoming).
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3. Challenges
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Global Installed Nuclear Capacity Gap 

Å Under current policy trends, nuclear 
capacity in 2050 is expected to reach 
479 gigawatts ςwell below the target 
of 1160 gigawatts of electricity

Å There is a projected gap between the 
minimum required global installed 
nuclear capacityand planned global 
nuclear capacityof nearly 300 
gigawatts by 2050

Å Owing to the timelines for nuclear 
projects, there is an urgency to action 
now to close the gap in 2030-2050

Source: NEA (forthcoming).
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Source: BasedonSepulveda(2016).Source: Adaptedfrom NEA (2012).

Understanding the costs of electricity provision

Å To understand the costs of electricity provision 
requires systems level thinking combining 
plant-level costs, grid-level systems costs, and 
full social and environmental costs

Å This 3-dimensional graph shows the effects on total costs as 
carbon emissions are increasingly constrained. The red line 
shows what happens to total costs when carbon constraints 
reach net-zero emissions. 

Understanding system costs of electricity Total costs for different mixes of electricity (driving to net-zero)
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5. UN Climate Change Conference (COP -26)
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Recommendation for COP-26:  Ensuring Full Representation at the Conference
Governments should break the silence on nuclear energy at COP 26, raising the profile of nuclear energy 

alongside other non-emitting energy technologies.  Three key messages are recommended: 

1._Nuclear energy already makes an important contribution to emissions reductions and it needs to expand to 
meet Paris Agreement targets.
Å Nuclear energy is the largest source of low-carbon electricity in OECD countries and the second largest 

source of low-carbon electricity around the world after hydropower. Nuclear displaces 1.6 gigatonnesof 
carbon dioxide annually. The average IPCC 1.5°C scenario requires nuclear to reach 1,160gigawatts of 
electricity by 2050, up from 394 in 2020

2._Near-term nuclear innovations are expected to make significant contributions to emissions reductions targets. 
Å Advanced and small modular reactors (SMRs), as well as nuclear hybrid energy systems, including hydrogen, 

are advancing quickly, with several SMR designs expected to be commercially deployed within 5 to 10 years

3._Policies should be technology-neutral, structured to incentivize desired outcomes such as emissions reductions 
and security of energy supply.
Å Taxonomies, as well as criteria for access to climate finance, development finance and Environmental Social 

and Governance (ESG) finance should be applied consistently with similar levels of scrutiny across 
technology options, to allow technologies to compete on equal footing
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NEA @ COP26: brochures
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Thank you for your attention
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We need nuclear to reach net -zero 

18

MIT Future of Nuclear Energy Study (2018)
Key finding: Without contribution from nuclear, the cost of achieving 

deep decarbonization targets increases significantly.

International Energy Agency, Nuclear Power in a Clean Energy 

System (May 2019)

Despite significant renewable energy growth over the last 20 years, 

the overall contribution of clean energy supply to electric generation 

has not changedé In many parts of the world, low-cost natural gas is 

displacing nuclear generation as a complement to variable wind, 

solar. 

Clean Energy Targets are Trending updated Dec 2020

Clean energy commitments are rapidly gaining 

popularity. ThirdWay research for the U.S. identified a total of 153 

portfolio standards and other commitments to clean energy since 

1983; 67% were adopted since 2016.

Climate leaders want more technology options to choose 

from. Prior to 2016, 90% of commitments in the U.S. were exclusive 

to renewable energy. That trend has almost completely reversed, 

with 73% of states, utilities, and major cities now embracing 

ñtechnology-inclusiveò commitments like clean energy 

standards that take advantage of nuclear power, carbon capture, 

and other carbon-free options.

18

We cannot reach our climate goals without 

contribution from nuclear energy!

https://energy.mit.edu/wp-content/%20uploads/2018/09/The-Future-of-Nuclear-Energy-in-a-Carbon-Constrained-World.pdf
https://www.iea.org/reports/nuclear-power-in-a-clean-energy-system


Embracing new operational paradigms ðnuclear energy 
flexibility

Nuclear flexibility can be key to 

enabling deployment of other 

clean energy generators.

Flexible Nuclear Energy for Clean Energy Systems, September 2020

https://www.nice-future.org/flexible-nuclear-energy-clean-energy-systems

ÅOperational flexibility

ÅProduct flexibility

ÅDeployment flexibility



Advanced reactor 
design concepts

Benefits:

ÅHigh-degree of passive safety

ÅHigher temperature operation for 
versatile applications

ÅReduced waste

ÅLong operational lifetimes (~5-20 yr)

ÅAdvanced manufacturing of 
components to reduce costs

ÅModularity supports additional build-
out on an as-needed basis

ÅEnhanced siting options, reduced 
site preparation

20

60+ private sector projects 

under development



Enhanced private -sector interest in advanced nuclear is 
motivating a new ñNational Reactor Testing Stationò 

ÅNew opportunities have resulted in significant private sector interest in advanced nuclear

ÅFacilities and capabilities needed to develop, test, and demonstrate promising advanced reactor 
concepts to enable commercialization and deployment, domestically and beyond

21
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