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THE FUTURE OF NUCLEAR

EXECUTIVE SUMMARY

There is increasing and widespread recognition that nuclear energy will feature in the future global 
energy mix and make its contribution to sustainable development. The growth of nuclear energy 
and its role in the global energy transition will be influenced by a number of factors.
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INTRODUCTION
Energy systems worldwide are undergoing rapid and fundamental changes as they are transformed 
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Chapter two
The Shifting 
Nuclear 
Landscape 
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There is an opportunity to coordinate and integrated nuclear, renewable and storage systems, lead-
ing to the development of hybrid integrated low-carbon energy systems at national and international 
levels that can significantly reduce greenhouse gas emissions compared to fossil fuels. Co-location 
would improve the e�ciency of the supporting workforce and infrastructure, including grid con-
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Looking more closely, however, there are other critical di�erences in national nuclear development 
strategies between OECD and non-OECD countries. European developments involve large scale 
nuclear power stations which are often built one-by-one in countries with di�erent regulatory and 
licencing requirements. For OECD countries, nuclear is a significant source of reliable and a�orda-
ble low-carbon base-load power in the energy system with limited risk from fuel price volatility 
compared to fossil-fuelled systems. At the same time, OECD countries are managing an aging fleet, 
nuclear legacy, including spent fuel and radioactive waste, and replacing low-carbon capacity with 
new nuclear units or other sources. 

For a number of non-OECD countries, nuclear energy provides a solution to satisfying their growing 
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THE FUTURE OF NUCLEAR

3. THE WORLD TO 2060 
WHAT IS PREDETERMINED – “THE GRAND TRANSITION”
Energy systems are in transition, shifting from an era of hydrocarbon molecule dominance to a 
promise of abundant a�ordable clean energy and universal access to electricity. New roles are 
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strategies. Adaptation has become an important part of the agenda in many countries, given the 
increasing number of extreme weather events that a�ect critical infrastructure. However, the 
priority that governments are likely to assign to a wide range of environmental, livelihood and 
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THE FUTURE OF NUCLEAR

UNFINISHED SYMPHONY
This is a world with a broadening agenda that goes beyond climate change and includes greater consider-
ation of UN Sustainable Goals, water use, environmental health and livelihoods. A holistic approach drives 
international cooperation and the establishment of global frameworks and supranational policies. Industry 
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In Unfinished Symphony, electrification and e�ciency are at the forefront of a deep and a�ordable 
decarbonisation pathway, supported by better systems integration, smart grids, and improved 
load management. Electricity in finacaa 5mwd 
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of their designed lifetime. This raises questions at the national level regarding lifetime extension and 
decisions on whether to invest in new reactors or to replace the retiring capacity with low-carbon 
sources that can support climate commitments.  

In the 2020s the EU and the US generally favoured policies that allowed lifetime extension of exist-
ing reactors, which is one of the best emissions-free power generation investments available in the 
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Chapter five
New Imperatives For 
Collaborative Action 
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5. NEW IMPERATIVES FOR COLLABORATIVE ACTIO N Nuclear energy will be part of the global energy mix up to 2060 and beyond, but the rate of growth and pattern of developments over the next 40 years cannot be reliably predicted. A scenario-based approach can help energy leaders engage constructively with unpredictable uncertainties and better prepare for new and faster emerging opportunities. A set of scenarios explores what might happen 
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NUCLEAR TECHNOLOGIES DESCRIPTIONS 
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eutectic) cooling is at atmospheric pressure by natural convection (at least for decay heat removal). 
Fuel is metal or nitride, with full actinide recycle from regional or central reprocessing plants. A 
wide range of unit sizes is envisaged, from factory-built “battery” with 15-20 year life for small grids 
or developing countries, to modular 300-400 MWe units and large single plants of 1400 MWe. 
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FLOATING NUCLEAR POWER PLANT
Floating nuclear power plants are a technology that has been used since the late 1950s in icebreaker 
when a barge-mounted reactor provided power to the Panama Canal Zone.

The floating system o�ered by Russia’s Rosatom is a coupling of modern light water reactors 
used previously on icebreakers and floating platforms similar to those used in o�shore oil and gas 
operations. Nowadays, there are well established technologies and procedures which should enable 
relatively short assembly and deployment periods for floating nuclear power plants.

The reactors for floating nuclear power plants are designed to generate energy continuously for 
three to five years without the need to be refuelled, which reduces overall electricity generation 
cost for industrial consumers as well as for end-users. The concept also lowers barriers to entry for 
consumers, who for example do not need to make a 60 year commitment to nuclear energy.
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THE FUTURE OF NUCLEAR

Indicator2015 2025 2030 2040 2050 2060
% CAGR 

2015-
2060 Population (million)

7,372 Total13,48114,863 
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