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By Sharon Squassoni 
This paper defines responsible nuclear supply, 
identifies the need for it and describes 
approaches that governments and suppliers 
might take to support responsible nuclear 
supply.  It was used as the basis for discussion at 
workshops in New Delhi, Seoul and Beijing in 
2012 and 2013. 
 
Introduction 
Nuclear energy and the nuclear industry are 
among the most heavily regulated enterprises in 
the world.  In addition to domestic regulations, 
countries enforce export controls and 
sometimes harmonize policies to ensure 
standards of behavior.   Yet, some gaps are 
always likely to remain, whether in safety, 
security, safeguards or even independence of 
regulation.  In addition, the drive to continually 
reduce the risks of nuclear energy requires 
continual readjustments to technical and 
political developments.   
 
The 2011 Fukushima accident raised questions 
about the limits of sovereignty and “business as 
usual” approaches. In general, the accident 
prompted thinking about governance of nuclear 
energy.  Individual countries have examined their 
own implementation of safety and security 
standards, but industry groups and the IAEA are 
also thinking about how to improve 
implementation and/or raise standards.  This 
suggests that efforts to strengthen governance 
need to target all levels of the supply chain –  
industry/vendors, importing states, 
governments, intra-government relationships 
and international organizations.   Such efforts  
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combined together will help shape nuclear 
energy to reduce risks. 
 
Nuclear Governance and Responsible Nuclear 
Supply  
The term “nuclear governance” has been 
increasingly used in academic and NGO circles to 
describe behaviors in nuclear safety and security 
in the wake of Fukushima.  It has not generally 
been applied to nuclear supply, but it could be 
and some observers might argue that it should 
be.  The Nuclear Suppliers Group (NSG), which 
coordinates nuclear supply policies among the 
currently 47 member states, has been the forum 
in which supplier states shape the contours of 
responsible nuclear supply, primarily with 
respect to nonproliferation.  China has been 
adhering to the NSG guidelines for close to a 
decade.   
 
There is no widely accepted definition of 
responsible nuclear supply.  Adherence to NSG 
policies is one element of responsible nuclear 
supply.  To encompass a broader set of 
objectives than just nonproliferation (to the 
benefit of nuclear energy) – to include also 
nuclear security and nuclear safety -- one could 
define responsible nuclear supply as behavior 
that minimizes or does not increase the risks of 
release of radiation to the environment, people 
or society.  A radiation release could come from 
a nuclear explosive, radiological dispersal device 
or an accident.  The elements of responsible 
nuclear supply would encompass nuclear 
nonproliferation/safeguards, security and safety 
(or, the so-called three “S”s).   
 



 

The Need for Responsible Nuclear Supply 

Long-term sustainability of nuclear energy will 
require improved nuclear safety and security and 
approaches to the fuel cycle that limit growth in 
weapons-usable nuclear material.  Reducing risks 
from the fuel cycle will need to focus not just on 
the front end (that is, uranium enrichment), but 
also use incentives from the back-end (disposal 
of nuclear waste) to encourage states to avoid 
acquiring sensitive nuclear technologies like 
enrichment and reprocessing.  This cannot be 
done by a single country or a single vendor but 
will require a broad-based collaborative effort. 
 
Elements of an Approach 
In an era of greater corporate responsibility and 
greater attention globally to governance, it is 
worth considering whether governments and 
industry can do more both separately and 
together.  Often, industry leaders are vigilant 
about complying with existing legal obligations 
but do not perceive benefits to doing more, for 
example, volunteering information.  Government 
officials may find themselves in a similar 
position, obligated to meet the requirements of 
the law, but with few incentives for doing more 
than that.  States that are seeking to deploy 
nuclear energy for the first time may have 
fledgling systems of control that have gaps.  As 
new suppliers and new recipients populate the 
nuclear energy landscape, the potential for 
widening gaps in governance could require more 
flexible, creative approaches.  
 
On the vendor level, engagement in discussions 
about codes of conduct can be helpful (e.g.,  
Nuclear Power Plant Exporters’ Principles of 
Conduct).  Sharing corporate risk assessments 
with a national government could also help 
inform government officials engaged in 
negotiating nuclear cooperation agreements as 
well as export licensing procedures.  Efforts at 
self-regulation to improve compliance even 

beyond what is nationally required (e.g. Oerlikon 
Leybold Vacuum and others as documented in 
“Broadening Industry Governance to Include 
Nonproliferation”) may be another avenue to 
explore.1  After negative press about faulty 
components or diverted exports, some 
companies may find incentives to go beyond 
what is minimally required in national 
regulations.  At the top, encouraging suppliers 
down the vendor’s supply chain to adopt similar 
policies can widen compliance.   
 
At the government level, transparency about 
export licensing and terms of nuclear 
cooperation agreements, particularly between 
governments, could be another element in a 
framework of responsible nuclear supply.  Some 
of this is done already in the Nuclear Suppliers 
Group, but some is not.  And although the NSG 
has not been able to agree on making an 
Additional Protocol a condition of supply, some 
suppliers require it.  In the absence of NSG 
agreement, suppliers could slowly develop the 
norm of requiring the Additional Protocol.   
Another area for discussion would be consent 
rights for enrichment and reprocessing.  Greater 
uniformity among supplier conditions could help 
support broader nonproliferation objectives. 
 
India, South Korea and China as suppliers 
India, South Korea and China represent different 
capabilities and ambitions within nuclear supply.  
India had been shut out of global nuclear 
commerce for more than thirty years following 
its nuclear test in 1974 and re-entered the 
international market after the 2008 decision by 

                                                 
1 Gretchen Hund, A. Seward, “Broadening 
Industry Governance to Include 
Nonproliferation,” Pacific Northwest National 
Laboratory Report, PNNL-17521, November 11, 
2008, page 2 and others, available at: 
http://www.pnl.gov/main/publications/external/
technical_reports/PNNL-17521.pdf  
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the Nuclear Suppliers Group to exempt India 
from its ban on trade with non-NPT states.  
Although India has no present plans to export 
nuclear power reactors, it has proceeded on a 
different technology path that could seem 
attractive to aspiring nuclear states – smaller 
reactors (about 300 MWe) that do not require 
enriched uranium for fuel (pressurized heavy 
water reactors).  These reactors could also pose 
particular proliferation risks.  India is an 
advanced nuclear technology state but because 
of its decades of isolation, probably has the 
furthest to go in terms of adopting responsible 
supply behaviors.  As a condition of the U.S.-
India deal that paved the way for the NSG 
exemption, India undertook several efforts to 
clarify its nonproliferation credentials, including 
adhering to NSG guidelines.  However, it is not 
yet a member of the NSG, and does not have the 
years of experience accrued by other countries 
in harmonizing export control laws and 
regulations.  
 
South Korea is also an advanced nuclear 
technology state, and has ambitious plans to 
export more than 80 nuclear power plants 
through 2030.  South Korea is positioning itself 
to be the world’s third largest nuclear supplier, 
aiming to capture some 20% of the market.  As a 
member of the NSG since 1995, South Korea 
could set the stage for responsible nuclear 
supply.  Particularly in a post-Fukushima 
environment, there is incentive for South Korea 
to be seen by potential customers as a 
responsible supplier with the highest attention 
to standards of safety and security, with a focus 
to control goods throughout the supply chain.  
 
Korean vendors could consult with other major 
vendors on general approaches to risk 
assessment (being careful not to violate anti-
trust prohibitions) in supplying nuclear power 
plants to countries that do not currently have 
them.  KEPCO, which is a participant in the 

Nuclear Power Plant Exporters’ Principles of 
Conduct, could help promote the adoption of 
similar principles for its sub-contractors, 
particularly KHNP.  If it does not do so already, 
KEPCO could work closely with government 
officials in sharing its own risk assessments, and 
or information about rejected export requests or 
suspicious end-users.  Korean vendors could 
analyze gaps they perceive in implementation of 
regulations (whether safety, security or 
nonproliferation/export controls) and consider 
where self-regulation might provide a benefit for 
them. 
 
China has made tremendous strides in the last 
decade in nuclear power plant construction.  Like 
its Asian counterparts, it is a relative newcomer 
to the nuclear export market. Development of 
significant capacity for domestic construction 
could position China well for export contracts.  
As a country with the largest nuclear 
construction program in the world, China could 
help set norms for responsible nuclear supply. 
Like South Korea, there are incentives for China 
to be seen by potential customers as a 
responsible supplier with the highest attention 
to standards of safety and security.   Some steps 
could include joining the Nuclear Power Plant 
Exporters’ Principles of Conduct and helping 
promote the adoption of similar principles for its 
sub-contractors. Major Chinese nuclear entities 
(e.g. CNNC and CGNC) could work closely with 
government officials in sharing risk assessments, 
and or information about rejected export 
requests or suspicious end-users.  Industry input 
on training done by China’s Center of Excellence 
on nuclear security in the future, for example, 
could be helpful. 
 
At the government level, India, South Korea and 
China could share information about export 
licensing and nuclear cooperation agreements 
with other governments to help promote a 
better understanding of gaps in policies between 



 

states.  Approaches for integrating nuclear 
safety, security and nonproliferation standards in 
nuclear supply could be shared with the IAEA or 
at the governmental level.  Strengthening liability 
protections, training and infrastructure 
development in new nuclear states could be one 
area for collaboration between government and 
industry as they look forward to exporting 
nuclear power plants to states that are acquiring 
nuclear power for the first time.   
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