
UNFC and UNRMS 
for Nuclear Fuel 
Resources
King Lee, 
Chair, EGRM Nuclear Fuel Resources 
Working Group and 
World Nuclear Association

RESOURCE MANAGEMENT WEEK 2023
ASSURING SUSTAINABILITY IN RESOURCE 

MANAGEMENT



RESOURCE MANAGEMENT WEEK 2023   I   ASSURING SUSTAINABILITY IN RESOURCE MANAGEMENT   I   25-28 April 2023   I   Palais des Nations   I   Geneva

 World Nuclear Association has 
published reports on the supply and 
demand of nuclear fuel since its 
foundation in 1975

 It is based on three scenarios for 
future reactor development – lower, 
reference and upper. These are 
developed by WNA member 
experts 

 It describes the current supply 
capacities in natural uranium, 
conversion, enrichment and 
fabrication services – and the future 
capacity needs under the scenarios

Future nuclear energy prospects, and what 
it means for uranium requirements
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Near/mid term In the Reference and Upper 
Scenarios there is some decline in global 
nuclear generating projections over 2025-
2035 due to various delays caused by the 
Covid-19 pandemic and reconsideration of 
nuclear programmes in some countries. 

Long term: Beyond 2035 there is a more 
positive outlook due to wider prospects for 
the nuclear energy and improved climate 
change policies.

Working on the Fuel Report 2023 report, 
nuclear energy demand looking to 
significantly increase because of recent 
energy policies to address energy security. 

Demand for nuclear energy is set to 
increase
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In 2020, only 74% of world reactor 
requirements were covered by primary 
uranium supply.

In the near-term shortage in uranium 
supply will be largely covered by 
commercial inventories (unspecified 
supply)

By mid-2020s, restart of idled capacity 
is expected, however the decrease of 
supply from the presently-known 
existing mines will continue due to 
further depletion of uranium resources. 

In the long run intense development of new uranium 
mines will be needed to fill the supply gap
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The UNECE Carbon Neutrality 
Toolkit is integrated approach 
looking at interplay of all low- and 
zero-carbon technologies 
including; renewables, CCUS, 
nuclear and hydrogen. 
In-depth analysis of selected low-
and zero-carbon technologies 
including:
• CCUS,
• Nuclear power
• Hydrogen 

Carbon Neutrality – energy and resource  
demand
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Technology Brief on nuclear power, 
provide an overview of nuclear energy as 
an important source of low-carbon 
electricity and heat that contributes to 
attaining carbon neutrality:

• Large scale reactors and Small Modular 
Reactors (SMR) 

• Flexible operation of large reactors and 
SMR

• SMR providing low-temperature district 
heat (DH) in the cogeneration mode

• SMR producing high temperature 
process heat for industrial applications 

• Hydrogen production (including high 
temperature solid oxide electrolyzes)

Nuclear Power Brief
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Carbon Neutrality – need more nuclear and 
uranium
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Carbon Neutrality Innovation 
Scenario 

For the UNECE region by 2050, 
the amount of generation from 
nuclear energy more than  triples, 
with 6235 TWh (~28% supply)

874 GWe of installed nuclear 
capacity, of which 432 GWe is 
projected to be SMRs, by 2050.

Potentially significant increase 
demand of uranium required for 
Carbon Neutrality.



 UNECE conducted an LCA study to assess the life 
cycle environmental impacts of electricity 
generation options such as coal, natural gas, 
hydropower, concentrated solar power (CSP), 
photovoltaic (PV) technologies, wind power and 
nuclear energy. 

 These options have been evaluated for climate 
change, freshwater eutrophication, ionizing 
radiation, human toxicity, land occupation, 
dissipated water and resource use. 

 The study is part of the UNECE Carbon 
Neutrality Toolkit, which provides the pathway 
to bold, immediate and sustained action to 
decarbonize energy through international 
cooperation.
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Life cycle assessment of 
electricity sources



UNECE Life Cycle 
Assessment compared the 
main electricity generating 
technologies over a broad 
range of impact 
categories.
Greenhouse gas (GHG) 
emissions
 Nuclear power’s 

lifecycle emissions are 
estimated with the 
lowest GHG of all 
technology assessed.
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Life cycle assessment - Greenhouse gas 
(GHG) emissions



Human health

Nuclear power has a 
low impact on human 
health.
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Life cycle assessment - Impact on human 
health



Ecosystems

“Nuclear power 
show a very low 
score on the 
ecosystem 
damage 
indicator”
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Life cycle assessment - Impact on 
ecosystems
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UNECE information contributed 
to the discussion on nuclear 
energy sustainability as part of 
EU Taxonomy environmentally 
sustainable economic activities. 

Currently ongoing discussion 
regarding uranium inclusion 
within the mining economic 
activities as part of the EU 
Taxonomy. 

Nuclear and Uranium Sustainability 
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The World Nuclear 
Association has developed 
Industry Best Practices in 
Uranium Mining and 
Processing for responsible 
management of uranium 
mining and processing 
projects.

Currently reviewing and 
updating a assessment tool 
of uranium mining and 
processing supply chain, 
considering development of 
UNRMS, other regulations 
and standards.

Best Practices in Uranium Mining and 
Processing
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King Lee, 
Chair, EGRM Nuclear Fuel Resources Working 
Group and World Nuclear Association
UNECE
Date 27 April 2023, Geneva

Thank you!
RESOURCE MANAGEMENT WEEK 2023

ASSURING SUSTAINABILITY IN RESOURCE 
MANAGEMENT
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