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Outline 

• Context (8 slides) 

• Problem  (5 slides) 

• Some solutions (5 slides) 



Nuclear Energy:  

Global and Local Influences  
 
 
 
 

 
•Climate change, energy security, forecasted electricity 
demand are still key motivators for nuclear energy 

•Fukushima: cost, safety, and waste overwhelming for some  
•Iran:  proliferation and terrorism risks? 

 
•Costs differ across countries, but front-loaded nature 
means one thing:  Confidence is key (private or govt) and 
depends on risk assessments.  
 

•Long-term sustainability likely means more global 
governance in nuclear safety, nuclear security, fuel cycle 
limitations (enrichment/reprocessing) for 
nonproliferation. 
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• 61 countries (according to IAEA) are now interested in 
nuclear power that do not now have npps 

Nuclear Enthusiasm 

Will they all develop nuclear energy? Probably not 

• Public opinion after Fukushima 
• Financing availability 
• Challenge  of procuring intellectual and physical 

capital, including regulatory, financing, safety and 
security cultures.  
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Proposed “New” Nuclear States 
 (As Of May 2013) 
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Reactions since Fukushima… 

• States with Nuclear Power 

• Phasing out -- Germany, Switzerland, Belgium, Taiwan 

• Reducing dependence – Japan, Mexico  

• Slowing down -- China, U.S. 

• Business as usual – Korea, France, UK (?), others 

 

• States Aspiring to Nuclear Power 

• Drop-outs -- Italy, Venezuela, Albania, Croatia, Libya  

• Wait and see (poor public support) -- Chile, Ghana, Thailand, Morocco 

• Positive – Saudi Arabia, Lithuania, Namibia, (Syria) 

 

•  EU stress tests; US NRC reviews 

• Public support versus official reactions. 
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Caveats about Public Opinion 

 Opposition to new npps is not opposition to 
nuclear power 

 Nuclear energy is long-term issue and public 
opinion changes over time 

 Local versus national views 

 Role of government is key 
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Impact of Fukushima on Views in Aspiring Nuclear 
States (March-April 2011 WIN-Gallup International) 
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83.4% 

84% 

-9% 

75% 

61% 
-12% 

-15% 
-9% 

70% 

57% 

-9% 

= Majority opposed to nuclear power post-Fukushima 

= Decline in those favoring nuclear power post-Fukushima 
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If they do pursue nuclear energy, will 

they be interested in SMRs? Maybe 

• Many of these have limited transmission 
and distribution grids 

• Many are emerging economies with 
financing issues 

Nuclear Enthusiasm 
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Relative grid sizes 
(2010 EIA estimates of electricity capacity) 

Algeria 11.3 GWe Mongolia 0.8 GWe 

Bangladesh 6 Morocco 6.6 

Belarus 8 Namibia 0.4 

Egypt 26.9 Nigeria 5.9 

Ghana 2 North Korea 9.5 

Indonesia 34  Poland 33.4 

Israel 15.3  Saudi Arabia 49 

Jordan 3.1 Thailand 48.2 

Kazakhstan 18.7 Turkey 49.5 

Kenya 1.7 UAE 23.3 

Lithuania 3.6 Vietnam 15.2 

Malaysia 25.4 
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Proliferation/Security Risks: What problem?  

 LWRs don’t pose a big proliferation or security risk, so 
why should SMRs? 
 The proliferation risks from LWR deployments are small, 

but not zero (think technology accrual) 
 Need to look at extrinsic elements (where are they being 

deployed) as well as intrinsic (SMR technologies) risk 
factors. 

 SMRs not limited to LWR technology. 
 

 Why worry about reactors when the real 
proliferation/security issue is enrichment/reprocessing 
technologies? 
 True, we worry about uranium enrichment and spent 

fuel reprocessing technology diffusion.  Although 
most countries generally don’t sell those 
technologies now, they used to. 
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 How do proliferation and security risks differ? 
 Different objectives (nuclear weapon VS.  terror device) 
 Different methods (diversion at declared facilities, undeclared 

production at declared facilities, undeclared facilities VS theft 
or sabotage) 

 Different actors (state VS non-state actors, insiders) 

 
 Why worry about npps when you can worry 

about misuse of research reactors? 
 True.  But there is an emerging consensus to phase out highly 

enriched uranium (HEU) as fuel for research reactors, and 
little-to-no discussion of this with respect to power reactors 
(future fuels using Pu or HEU). 

 

Proliferation/Security Risks: What problem? 
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What could be the concerns about SMRs? 

 Many more reactors, more widely dispersed 
 Today, 400+ npps now in 30 countries + Taiwan 

 IAEA:  high range ~ 100 SMRs by 2030; 500-1000 SMRs by 
2040? 

 Not all SMRs are alike 
 Small(ish) reactors from China, India (300 MW PHWRs)? 

 Russian floating reactors fuelled with HEU? 

 Remote locations 
 Proliferation-resistance and physical protection 

challenges 

 Management/operational concerns 
 Will a plug-n-play approach have a positive effect on 

developing safety/security cultures?  

 Safeguards issues (especially resources) 

 Nuclear waste 
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“New” Nuclear States and Their Scores from Foreign 

Policy’s Failed States Index 2012 
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Especially where governance challenges  

are considerable,  

should not rely on technology alone to provide barriers to 

proliferation or security risks 
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Proliferation-Resistance 

 Characteristic of the nuclear energy system that 
impedes the diversion or undeclared production of 
nuclear materials, or misuse of technology, by the 
host state in order to acquire nuclear weapons or 
other nuclear explosive devices (IAEA definition). 

 Extrinsic proliferation resistance features are those 
that result from the decisions and undertakings of 
states related to nuclear energy system 

 Intrinsic proliferation resistance features are those 
that result from the technical design of nuclear 
energy systems, including those that facilitate the 
implementation of the extrinsic measures 
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Extrinsic/Institutional 

Intrinsic/Technical 
Reduce attractiveness or accessibility  

of nuclear materials OR  

Increase technical cost, difficulty and time 

required for diversion or misuse 

Material Quality 

Technical Difficulty 

Advanced Safeguards 

International Controls  

(e.g. over fuel cycle) 

Proliferation-Resistance 

Building in these considerations from the start helps 
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Potential to Improve Proliferation-Resistance 

 Small reactors with long-lived cores to allow 
expanding nuclear power to the developing 
world without increasing proliferation or 
security risks 

 But lifetime cores require higher enriched 
uranium for LWRs or fast reactors 
(commercialization not yet successful).  

 How much impact will moving to 2-yr or 4-yr 
refuelling cycles have? 

 Underground placement to improve 
security from terrorists, proliferation threats 

 Off-site refueling and off-site SNF storage 
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To optimize proliferation-resistance 

 Need to consider reactors within context of 
fuel cycle, proliferation and waste 
management 

 Need to be incorporated into institutional 
arrangements for fuel assurances (cradle-
to-grave?) and waste disposal that do not 
promote reprocessing 
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Vendors have an important role to play 

Bottom Line 
 

•No matter what, long-term sustainability of nuclear energy likely 
requires more global governance in following areas: 

•Nuclear safety 
•Nuclear security 
•Fuel cycle limitations (enrichment/reprocessing) for 
nonproliferation reasons. 

 
•Will require all states, all stakeholders to reduce risks.  

SMRs could be helpful in all those areas 
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Contact information 
 
 

 Proliferation Prevention Program @ www.csis.org  

 ssquassoni@csis.org 

 202 775-3293 
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