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1. Background 

The utilization of the full potential of the nuclear fuel cycle (NFC) is a key contribution for 
achievement of sustainable nuclear energy systems (NESs), due to its technical and economic 
benefits as well as in terms of enhancing public acceptance of nuclear power. Innovations in the 
back end of nuclear fuel cycle have the potential to make a significant contribution to the growth 
of nuclear power. The sustainability of NESs at the regional and at global levels requires 
cooperation throughout the fuel cycle, and particularly for issues involving the back end. The 
IAEA has published a number of technical reports in this area and more publications are under 
preparation. Some of these reports describe the drivers that can encourage international 
cooperation throughout the back end and also address the challenges associated with 
implementing such cooperation. Re-examining the drivers and looking in more detail at the 
impediments, understanding the issues, and outlining the possible pathways for their resolution 
are important near term steps to ensure effective cooperation toward long term sustainable 
nuclear energy. With this objective, in May 2015 INPRO held the 10th Dialogue Forum on 
Cooperative Approaches to the Back End of the Nuclear Fuel Cycle: drivers and legal, 
institutional and financial impediments. 48 participants from 25 Member States and international 
organizations and about 20 officials from various Divisions of the IAEA took part in the 
meeting.  
 
The Dialogue Forum showed that synergistic collaborations among countries in the fuel cycle 
back end may offer higher rates of capacity growth and lower fuel cycle costs. Models for 
collaboration among countries already exist. Direct disposal and recycling of spent nuclear fuel 
are not competing solutions. Geological disposal is an unavoidable step in the back end of both 
these nuclear fuel cycles taking into account the current technological state of art. Implementing 
a national geological disposal facility is a challenging task for many Member States, especially 
these with small nuclear programmes. One potential approach to meeting this challenge may be 
to participate in multinational projects that can offer opportunities for service providers and 
service users. The international community has already invested much effort on studying 
multinational cooperation concepts for repositories. These actions yielded some positive results, 
but further effort is still needed. Also, there are too few international cooperative actions in other 
areas of the back end of nuclear fuel cycle, in spite of positive, albeit limited, commercial 
experience of cooperation among countries in reprocessing and recycling. Therefore, a deeper 
common understanding of institutional, legal, economic and societal issues in all areas affecting 
multinational cooperation at the back end of nuclear fuel cycle, shared by interested technology 
holders, technology users and newcomer countries, can help to foster global cooperation toward 
long term sustainable nuclear energy. 

 
 
 



 

 
The 10th INPRO Dialogue Forum recommended continuing the efforts started by this meeting 
and modelling synergies at the back end of nuclear fuel cycle. Following this recommendation, 
INPRO has started a study (Collaborative Project) on cooperative approaches to the back end of 
the NFC. This study will analyse institutional, economic and technical impediments of 
international cooperation in some areas of the back end on the way to a globally sustainable 
Nuclear Energy System, examine some legal aspects of international cooperation in these areas 
and discuss possible ways to overcome impediments. The INPRO study will be coordinated 
within the IAEA to avoid any duplication of efforts with the activities of Waste Technology 
Section and with projects of Nuclear Fuel Cycle and Materials Section.  
 
2. Objectives  

The objective of this study is to examine how international cooperation can be successfully built 
into national strategies and programmes, with the aim of achieving sustainable management of 
the back end of the nuclear fuel cycle. This includes all aspects of the back end of the fuel cycle. 
It should identify key success factors for international cooperation for service providers and 
users participating in multilateral initiatives, taking into account issues of responsibility, 
acceptability and economic sustainability. The study will deal with the impact of different back 
end fuel cycle developments on these factors. 

 

The study will seek to identify and analyse opportunities for international cooperation between 
service users and service providers of various back end of the nuclear fuel cycle services such as 
reprocessing and recycling or fuel leasing (e.g. fuel take back) services and assess the impact of 
these services on further development of sustainable nuclear energy systems. The identification 
and analysis will focus on currently valid legal and institutional requirements that define the 
framework of these services for providers and users and propose considerations that can be taken 
to foster development of international frameworks promising higher sustainability of such 
services. In addition, the need for international cooperation with respect to the development of 
the multinational repository concept will be considered, as well as the relevant impacts related to 
the development of advanced reactor technology and advances in the back end of the nuclear fuel 
cycle. 
 

When addressing the issue of final disposal, the study will seek to identify, clarify, and analyze 
the reasons that a country might decide to become a provider for geological disposal services. 
This work would complement the work done to date on the challenges associated with becoming 
a service provider and the approaches and benefits of a multinational repository. The analysis 
will include the development of a political/public communication narrative that supports positive 
dialogue on the subject of providing a geological disposal service and facilitates international 
cooperation. To accomplish this, the study will address the range of considerations that can lead 
to a national decision to become a service provider for the geologic disposal of spent fuel and 
high-level waste. It is clear that any such decision by the country would need to be made with 
clear and sufficient political and public support, and after the range of technical uncertainties that 



 

are associated with geologic disposal have been adequately addressed. The inquiry will delve 
into the rationale for the country’s decision to accept spent fuel/HLW from another country 
under various approaches that lead to a multinational repository. 

 

3. Scope of work 

When examining potential multinational cooperation activities that can positively affect the back 
end of the nuclear fuel cycle, the study will review existing services offered internationally, such 
as reprocessing, recycling and take back of fuel. It will also examine how such activities may 
develop as advances are made in nuclear fuel cycle and reactor technologies that can affect the 
quantities and the characteristics of radioactive wastes that must ultimately go to the final 
disposal facilities.  

In order to achieve these objectives, the study will build upon experiences from national 
programmes and international cooperation efforts in order to carry out the following tasks: 

• Develop and carry out analyses of some specific scenarios of international cooperation 
directly affecting the back end of the NFC.  
 

• Explicitly examining the scenarios from the viewpoint of different categories of service 
providers (benefits, burdens). 
 

• Explicitly examining the scenarios from the viewpoint of different categories of Member 
States that might become service users (benefits, burdens). 

• Analyse institutional, economic and technical opportunities of international cooperation 
in the area of NFC back end to promote globally sustainable NES. 

• Identify legal aspects of international cooperation in the area of NFC back end 
(international and national laws/regulations for SNF/HLW, transfer of responsibilities, 
etc.).  

• Identify benefits resulting from cooperation for service providers, service users and third 
parties.  

• Identify mitigation mechanisms for associated risk and challenges of service providers, 
service users and third parties. 

• Consider how the scenarios that are analysed might be impacted by developments over 
the next decades in reactor and fuel cycle technologies. 

• Use the Dialogue Forum approach of INPRO throughout the course of the study to obtain 
feedback from MS on their reactions to the developing ideas. 

Geological repositories will be needed in all cases and the study will examine the motivations 
that could lead to multinational repositories being implemented to serve a number of countries.  

The study will move beyond the recognized challenges to ask why a country in various scenarios 
may be willing to accept foreign spent fuel/HLW for disposal:  



 

• Defining and analysing the motivations that might exist for a country to accept spent 
fuel/HLW under both add-on and partnership scenarios as identified in. 

• Clarifying the important role that international cooperation will need to play in fostering 
such motivations. 

• Reviewing existing data and analysis regarding the economic and other benefits that 
could be associated with providing a disposal service to other countries. 

• Identifying the non-economic motivations that might exist in a country considering 
accepting spent fuel and HLW from other countries. 

5 Expected participants 

Algeria, Argentina, Armenia, Australia, Bangladesh, Belgium, Brazil, Bulgaria, Republic of 
Belarus, Canada, Chile, China, Croatia, Czech Republic, Hungary, Egypt, Finland, France, 
India, Indonesia, Israel, Japan, Jordan, Republic of Korea, Lithuania, Malaysia, Mexico, 
Netherland, Poland, Romania, Russian Federation, Serbia, Slovakia, Slovenia, South Africa, 
Spain, Sweden, Switzerland, Thailand, Turkey, UK, Ukraine, UAE, USA, Vietnam, IFNEC 
and OECD/NEA. 

6 Deliverable (expected outcomes) 

A Nuclear Energy Series publication will be the deliverable. The target audience are decision 
makers, senior technical experts, officers of ministries and regulatory bodies working in this 
area. 

 


