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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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THE FUTURE OF NUCLEAR

2 MANAGING NEW TENSIONS BETWEEN STABILITY AND FLEXIBILITY –  HOW CAN NUCLEAR ENABLE 

INTEGRATED, AGILE AND RESILIENT SYSTEMS?
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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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2. THE SHIFTING NUCLEAR LANDSCAPE 
Historically, big changes in the nuclear landscape have occurred in timeframes of a decade or more, 
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The interviews throw light on the following realities:
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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-
nections, and alleviate the social and economic cost of wind and solars significant land use. With 
the wider availability of renewables and an increasing need for a flexible and smart electricity grid, 
integrated energy systems could play a significant role and nuclear energy could be a component of 
such energy systems if it is allowed to compete on a level playiity 
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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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NUCLEAR INDUSTRY AND CAPABILITIES AS A 
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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 
emerging, and sector boundaries are blurring. The growing diversity of new clean energy sources 
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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 
sustainability issues is open to question and any policies would be subject to tests of public accept
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for multiple nuclear plants and, despite delays, is now making good progress. The Czech Republic, 
Slovakia, Bulgaria, Hungary and Finland are among countries that have local supply chains and highly 
qualified human capital planning to build new nuclear power plants.

COST COMPETITIVENESS OF DIFFERENT TECHNOLOGIES

Nuclear new build and lifetime extension of existing nuclear power plants can be competitive and 
cost-e�ective ways of providing low-carbon sources of electricity. 
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4. NUCLEAR NARRATIVES 
MODERN JAZZ
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The core technology is the advanced large-scale Gen III and Gen III+ reactors for centralised power 
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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 
regulation and policies are eventually synchronized globally to carefully manage a transition that delivers at 
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The power of innovation
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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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HARD ROCK
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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 
market in terms of LCOE. In 2020-2030 most of the “old world” reactors in the US and the EU have 
been granted 20-year life extensions that will keep them operational beyond 2040-2050. 
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Chapter five
New Imperatives For 
Collaborative Action 
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5. �
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GMM is a technologically detailed cost-optimisation model that has been developed by the Energy 
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