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• International Atomic Energy Agency (IAEA)
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Uranium Production Cycle (UPC) Team
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• The “Red Book”…  World uranium exploration, resources, 
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International Atomic Energy Agency (IAEA)International Atomic Energy Agency (IAEA)

• 1953 – Eisenhower’s “Atoms for Peace” 
speech, UN General Assembly

• 1957 – Established as autonomous agency

– Although established independent of UN, reports 
to UN General Assembly and Security Council
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• Intergovernmental forum for scientific and 
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• IAEA provides direct support to 52 Member States actively 
involved in the development of the uranium production cycle…

• IAEA provides direct support to 52 Member States actively 
involved in the development of the uranium production cycle…

IAEA Member States…  176 As of 3 January 2023IAEA Member States…  176 As of 3 January 2023

 Member states

 Membership approved
 Withdrew membership
 Non-members

Vienna, Austria…


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IAEA Provides Support for the Nuclear Fuel CycleIAEA Provides Support for the Nuclear Fuel Cycle



IAEA Nuclear Fuel Cycle & Materials Section 
(NFCMS), Uranium Production Cycle (UPC) Team…
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IAEA NFCMS UPC Team… International Technical 
Cooperation Projects Support
IAEA NFCMS UPC Team… International Technical 
Cooperation Projects Support

• Technical training
• Workshops
• Expert missions
• IUPCR missions
• Fellowships
• Scientific visits
• Procurements

During 2016-2023, the UPC Team 
provided technical advice and 
support to 27 Inter-Regional, 
Regional, and National projects

Some 40-60 international experts 
provided training for 400-600 
participants during 2018-2023…

Over 450 lectures 
on specific topics; 
Q & A sessions, 
discussions



IAEA NFCMS UPC Team… Development of National 
Infrastructure for the UPC
IAEA NFCMS UPC Team… Development of National 
Infrastructure for the UPC
Development of national infrastructure to support and regulate the uranium 
production cycle is a significant and complex task
Development of national infrastructure to support and regulate the uranium 
production cycle is a significant and complex task

The IAEA has developed a Milestones approach to support Member States 
in developing national infrastructure in a systematic and manageable way

Uranium Exploration Uranium Mine and 
Processing Facility 
Construction

Uranium Mine and 
Processing Facility 
Operation

Uranium Mine and 
Processing Facility 
Decommissioning and 
Remediation



IAEA NFCMS UPC Team… Milestones Approach to 
Development of National Infrastructure for UPC
IAEA NFCMS UPC Team… Milestones Approach to 
Development of National Infrastructure for UPC

Milestones:

https://www.iaea.org/publicati
ons/15010/milestones-in-the-
development-of-national-
infrastructure-for-the-
uranium-production-cycle



IAEA NFCMS UPC Team… Milestones ApplicationIAEA NFCMS UPC Team… Milestones Application

Regional Africa IAEA Technical Cooperation Project…

Preliminary 
assessment 
of Milestone 
stage of 
RAF-2014 
project 
participating 
Member 
States…



• Authoritative, objective, and reliable information to support 
member states with characterization and evaluation of 
uranium resources…
– Statistical databases

– Geology

– Deposit types

– Deposit
distribution

– Undiscovered resource assessment
and mineral potential

– Best practices guides
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IAEA NFCMS UPC Team Outputs (Resources-Related)IAEA NFCMS UPC Team Outputs (Resources-Related)

https://nucleus.iaea.org/sites/connect/UPCpublic/SitePages/Home.aspx
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https://www.iaea.org/events/uram-2023



Publications…  Uranium Deposit Types and ModelsPublications…  Uranium Deposit Types and Models

https://www.iaea.org/publications/146
63/descriptive-uranium-deposit-and-
mineral-system-models



Publications…  Resource Assessment & Mineral 
Potential
Publications…  Resource Assessment & Mineral 
Potential

Undiscovered 
Resources…
Undiscovered 
Resources…

https://www.iaea.org/publi
cations/12380/quantitativ
e-and-spatial-evaluations-
of-undiscovered-uranium-
resources



Databases & Data Explorers…  Integrated Nuclear 
Fuel Cycle Information Systems, UDEPO & ThDEPO

UDEPO… Data exploration, 
charting, and mapping tools

https://infcis.iaea.org/

UDEPO & ThDEPO are being 
combined and upgraded…



Databases…  Interactive PDF MapsDatabases…  Interactive PDF Maps

World Distribution of Uranium Deposits
World Distribution of Uranium Provinces
World Distribution of Thorium Deposits

https://www.iaea.org/publications/12314/
world-distribution-of-uranium-deposits



Joint OECD-NEA / IAEA Uranium GroupJoint OECD-NEA / IAEA Uranium Group

• Collaborative effort between the Nuclear Energy Agency 
(NEA) of the Organisation for Economic Cooperation and 
Development (OECD) and the International Atomic Energy 
Agency (IAEA)…

– Forum for the exchange of information, analysis, and guidance on 
the uranium market and its role and relationship with respect to the 
global nuclear fuel cycle

– Platform for dialogue and cooperation among governments, 
industry, and other stakeholders on issues related to the uranium 
market and the nuclear fuel cycle

– Activities are based on the principles of transparency, objectivity, 
and impartiality

• Collaborative effort between the Nuclear Energy Agency 
(NEA) of the Organisation for Economic Cooperation and 
Development (OECD) and the International Atomic Energy 
Agency (IAEA)…

– Forum for the exchange of information, analysis, and guidance on 
the uranium market and its role and relationship with respect to the 
global nuclear fuel cycle

– Platform for dialogue and cooperation among governments, 
industry, and other stakeholders on issues related to the uranium 
market and the nuclear fuel cycle

– Activities are based on the principles of transparency, objectivity, 
and impartiality

https://www.oecd-nea.org/jcms/pl_28567/the-joint-nea/iaea-group-on-uranium-ug
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Joint OECD-NEA / IAEA Uranium Group… Red BookJoint OECD-NEA / IAEA Uranium Group… Red Book

• Responsible for preparation 
and publication of the “Red 
Book”

• Tracks world and country 
trends and developments in 
uranium resources, 
production & demand…
– Derived from government 

information officially reported to 
the IAEA

– Aims to obtain a uniform, 
worldwide acceptable 
classification of uranium 
resources

• Responsible for preparation 
and publication of the “Red 
Book”

• Tracks world and country 
trends and developments in 
uranium resources, 
production & demand…
– Derived from government 

information officially reported to 
the IAEA

– Aims to obtain a uniform, 
worldwide acceptable 
classification of uranium 
resources https://www.oecd-nea.org/jcms/pl_79960/uranium-2022-resources-production-and-demand



Red Book… Uranium Demand, Commercial NPPs…Red Book… Uranium Demand, Commercial NPPs…

https://pris.iaea.org/pris/

As of April 2023…

32 Countries in Operation



Red Book… Uranium Production and Demand, 
Projection to 2040 (based on 2019 & 2020 data)
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Production capability given existing idled and 
committed + planned and prospective centres, 
supported by reasonably assured and inferred 
resources recoverable at <USD 130/kgU…

Production capability given existing idled and 
committed centres, supported by reasonably 
assured and inferred resources recoverable at 
<USD 130/kgU…

• Actual uranium production seldom, if ever, matches 
full production capability

• It is assumed that secondary supply will fill the gaps 
when requirements are greater than production

100% capability
85% capability

Gap between high demand and 
85% capability production…



Red Book…  Exploration & Mine Development 
Expenditures (2019 & 2020)
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• Decreased to ~USD 
250M in 2020 from 
~USD 500M in 2018, 
and ~USD 2B in 
2014

• Preliminary 2021 
expenditures show 
small increase to 
~USD 280M

• Decreased to ~USD 
250M in 2020 from 
~USD 500M in 2018, 
and ~USD 2B in 
2014

• Preliminary 2021 
expenditures show 
small increase to 
~USD 280M

• Total expenditures continue to decrease in response to a 
depressed uranium market that has lasted since mid-2011

• Total expenditures continue to decrease in response to a 
depressed uranium market that has lasted since mid-2011

Uranium price 
run-up…



Red Book…  Identified Recoverable Resources 
Distribution at <USD 130/kgU (2019 & 2020)
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Australia 28%
Kazakhstan 13%
Canada 10%
Russia 8%
Namibia 8%
South Africa 5%
Niger 5%
Brazil 5%
China 4%
Mongolia 2%
Uzbekistan 2%
Ukraine 2%
Botswana 1%
United States 1%
Tanzania 1%



Red Book…  Changes in Global Uranium 
Reasonably Assured Recoverable Resources
Red Book…  Changes in Global Uranium 
Reasonably Assured Recoverable Resources



Red Book…  Identified Recoverable Resources, by 
Processing Method, at <USD 130/kgU (2019 & 2020)
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Red Book…  Identified Recoverable Resources by 
Deposit Type, at <USD 130/kgU (2019 & 2020)

Red Book…  Identified Recoverable Resources by 
Deposit Type, at <USD 130/kgU (2019 & 2020)



Red Book…  World Total Recent Uranium Production 
2009-2021 (~0.72M tU)
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2009-2021 (~0.72M tU)



Red Book…  World Uranium Production (~47,300 tU) 
(2019 & 2020)
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Red Book…  World Uranium Production by Methods
(2019 & 2020)
Red Book…  World Uranium Production by Methods
(2019 & 2020)



Red Book…  World Uranium Production by Deposit 
Type (2019 & 2020)
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Red Book & UDEPO Uranium…  Who, What, WhereRed Book & UDEPO Uranium…  Who, What, Where

https://nucleus.iaea.org/sites/connect/UPCpublic/PublishingImages/Infographics/Red_Book_2020_Uranium_Depos-Res-Prod-Demd.png




