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Uraninite from Shinkolobwe mine 
(Congo) 

GAIA PROtect Enhanced Accident Tolerant Fuel
(EATF) PWR fuel assembly (Framatome)

Nuclear Energy 
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The Nuclear Fuel Cycle : a series of value-adding steps
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Uranium production and demand 

❑ In recent years, primary 
production below demand. 

❑ Stocks are drawn down 
when requirements exceed 
production.

❑ Potential of secondary 
supply inevitably 
decreasing over time if 
requirements continue to 
exceed production.

Source : NEA Red Book 2024
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World uranium resources

Source : NEA Red Book 2024

Total : 
around 8 million  tonnes
(identified recoverable)



© 2024 OECD/NEA 9www.oecd-nea.org

Identified uranium resources : different confidence and cost 
categories

Source : Red Book 2024
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Red Book 2024 : Projected nuclear generating capacities

❑ Significant growth in both low and high scenarios mainly driven by the expansion in East Asia.

x 1.45

x 2.3
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Demand & Supply Adequacy to 2050

x 1.45

x 2.3
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What it means : High Demand Scenario and Identified Resources

• Assumption: 

Based on the RB2024 High 
Demand Scenario (2.3x increase) 
until 2050, followed by a constant 
demand thereafter.

• Implication: 

By 2090, 100% of all globally 
identified resources in the highest 
cost category (8 million tU) would 
need to be mined to meet 
demand.
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On uranium supply and demand

❑ Uranium Supply and Demand Adequacy:

▪ The current uranium resource base is sufficient
to meet even high-growth demand projections
through 2050 but achieving this will require
timely investments to convert resources into
active production.

▪ Beyond 2050, sustaining both high-growth and
low-growth demand scenarios into the second
half of the century—a timeframe aligned with
the operational lifespan of new reactors—will
necessitate investment in uranium exploration
and new production centers to replenish
depleted reserves.



© 2024 OECD/NEA 14www.oecd-nea.org



© 2024 OECD/NEA www.oecd-nea.org

CAREM

ACPR50S

ACP100
NUWARD SMRBWRX-300

VOY…

RR SMR

KLT-40S

RITM-200N

RITM-200S

SMR-300
SMART

PWR-20

RITM-200M

HAPPY200

Calogena

AP300 SMR

HTR-PM

MMR
Xe-100

BANR

GTHTR300

HTTR

Jimmy SMR

Kaleidos

HTMR-100

A-HTR-100

SC-HTGR

HTGR-POLA

Pylon D1

ARC-100

SEALER-55

Aurora Powerhouse
Natrium Reactor Plant

DF300

4S
Westinghouse LFR

Blue Capsule

Hermes

Energy Well

CMSR IMSR ThorCon 500LFTR

FLEX

eVinci microreactor

MoveluX

0

5

10

15

20

25

0 200 400 600 800 1000 1200 1400

E
n
ri
c
h
m

e
n
t 

(%
)

Power Output (MWth)

Various SMR concepts under development

❑ Many SMRs require 
HALEU (High Assay 
Low Enriched Uranium)

❑ Most Generation IV 
SMRs need HALEU or 
other higher % fissile 
fuels (e.g., Pu/MOX). 

Source : NEA SMR Dashboard (2024)
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Preparing for new technologies being deployed

• Some Small Modular 
Reactors (SMRs) using 
HALEU may present very 
different fuel cycle requirements 
than conventional, existing 
fleets

• Important to acknowledge these 
differences in future demand 
projections incorporating 
advanced or SMR technologies

Calculated values with 
self reported data 

Source : NEA, HALEU Report 2024
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Take Aways

• After more than two decades of stagnation, nuclear power is 
making a strong comeback, with 40+ countries integrating it into 
their strategies and 70+ GW now under construction

• Investment is accelerating in both large reactors and SMRs, 
driven by energy security priorities, emerging business models, and 
rising demand from sectors such as data centres.

• Geopolitics and rising global demand are heightening front-
end vulnerabilities. Secure fuel supply chains are essential to 
enable deployment, spanning uranium resources, production, 
conversion, and enrichment. 
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Take Aways

• Innovation in nuclear (Gen-IV, SMRs and advanced reactors) 
must be aligned with national or regional fuel cycle strategies 
and fuel cycle infrastructure, which is the industrial backbone of 
any future fleet and defines feasible deployment pathways.

• As nuclear deployment grows, reprocessing and recycling are 
gaining strategic importance. With uranium being a critical 
resource, long-term stewardship is essential. Circularity strengthens 
sustainability and resilience, keeping longer-term options open for an 
uncertain world. 
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Seeking excellence in nuclear safety, technology and policy

34 member countries + partners 
(e.g. China, India, Brazil, etc.)

8 standing technical committees 
1 management board
74 working parties and expert groups

26 international joint projects

The NEA Data Bank – a major international resource
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Thank You
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