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Acknowledgment 
On behalf of the co-conveners and rapporteurs, this report summarizes the deliberations of 
Working Group 2 (WG2), which examined the intersection of nuclear energy, non-proliferation, and 
sustainable development within a rapidly evolving geopolitical and technological landscape. The 
discussions reflected the shared conviction that nuclear governance must balance the promise of clean 
energy with the moral and humanitarian imperatives rooted in Hiroshima’s enduring message — that 
scientific advancement must always serve the preservation of life and peace. 
 
Summary of Deliberations 
WG2’s sessions addressed four interlinked themes: (1) Nuclear Energy and the Global Energy 
Transition, (2) Emerging Nuclear Technologies and Global Security Frameworks, (3) Governance in 
Nuclear Safety, Security, and Safeguards (3S), and (4) Strengthening the NPT Regime. Discussions 
highlighted the renewed global interest in nuclear energy amid climate urgency, the rise of small 
modular and advanced reactors, challenges in verification and safeguards, and the growing role of AI 
and digital systems in nuclear governance. 
 
While recognizing nuclear energy’s contributions to decarbonization and sustainable development, 
participants also emphasized persistent risks: proliferation from advanced fuel cycles, insufficient 
global safety harmonization, politicization of verification processes, and waning public trust. The 
Working Group noted that maintaining nuclear energy’s legitimacy requires integrating technological 
innovation with strengthened institutions, ethical accountability, and inclusive global governance. 
 
1. The Working Group noted the growing role of nuclear power in the global energy transition, 

with electricity demand projected to double by 2050 due to AI-driven infrastructure, 
urbanization, and industrial decarbonization. Nuclear energy’s high capacity factor and small 
land footprint were recognized as critical assets in achieving climate neutrality, provided that 
safety and non-proliferation remain uncompromised. 

2. The Working Group noted that the decision to build nuclear weapons was essentially a 
political one and does not need to be linked to a desire to expand nuclear energy, and that the 
civil and military uses of the nuclear material generally proceed along different paths by way of 
dedicated technical and reactor choices. 

3. The Working Group emphasized that Small Modular Reactors (SMRs) and Generation IV 
systems represent both opportunity and challenge. Their modularity, siting flexibility, and 



potential for coupling with renewables were welcomed, as these characteristics also have the 
potential to offer more flexible diplomatic and compliance options, allowing for phased expansion 
linked to adherence with non-proliferation norms and verification standards. However, SMRs’ 
urban deployment and reliance on HALEU fuel introduce new proliferation, security, and 
regulatory complexities, requiring dedicated safeguards, material accounting, and cyber-physical 
protection frameworks. 

4. The Working Group expressed concern that current regulatory and licensing structures, largely 
designed for traditional large reactors, are inadequate for emerging designs. A shift toward risk-
informed, performance-based regulation was encouraged. International cooperation under IAEA 
leadership was seen as essential to harmonize safety standards and ensure transparency across 
new nuclear programs. 

5. The Working Group reaffirmed the central importance of embedding the “3S” principles — 
Safety, Security, and Safeguards — into every stage of nuclear development. The Working 
Group further emphasized that safety culture must be strengthened, drawing on lessons from 
Fukushima regarding preparedness and human factors. Robust verification technologies, lifetime 
material performance assessments, and real-time monitoring were cited as essential to sustain 
public trust. 

6. The Working Group highlighted that global governance mechanisms must evolve to address 
advanced reactor safeguards. Continuous fuel cycles, molten-salt processes, and new materials 
complicate traditional verification. Participants proposed developing reactor-specific safeguards 
and adopting real-time verification tools to complement existing IAEA approaches. 

7. The Working Group noted the attention drawn by members to the politicization of IAEA 
verification processes and the need to protect the Agency’s neutrality. The Working Group 
acknowledged that effective safeguards depend on balanced implementation, transparency, and 
depoliticized intelligence use. 

8. The Working Group recognized the potential of artificial intelligence (AI) to enhance 
safeguards efficiency through data processing and anomaly detection. However, participants 
cautioned that unregulated AI use in nuclear decision-making could undermine strategic stability, 
as well as the lack of understanding of the term "meaningful human control.” It was proposed to 
depoliticize AI discussions within the NPT framework by focusing on technical cooperation and 
establishing expert scientific advisory groups. 

9. The Working Group discussed the implications of latent nuclear deterrence and the risks 
associated with enrichment and reprocessing capabilities. While recognizing that some states 
perceive latency as a stability factor, the Working Group underscored that such capabilities require 
strict international supervision, transparency, and trust-building mechanisms, including 
internationally supervised fuel banks and multilateral control over sensitive technologies. 

10. The Working Group highlighted the ongoing challenges in spent fuel management and nuclear 
waste storage. With 10,000 tons of spent fuel added globally each year and limited reprocessing 
capacity, the Working Group underscored the urgency of developing long-term, geologically 
stable solutions while avoiding “nuclear colonialism” in waste disposal. The need for equitable 
sharing of technological responsibility was emphasized.  

11. The Working Group noted that the Nuclear Non-Proliferation Treaty (NPT) is often cited as the 
cornerstone of the global nuclear non-proliferation regime, but faces credibility challenges ahead 
of the 2026 Review Conference. The consensus-based decision process was identified as a 



recurrent obstacle. Participants suggested exploring “consensus-minus-one” or “approximate 
consensus” models to ensure progress without undermining inclusivity. 

12. The Working Group noted the potential of establishing an independent scientific advisory group 
of experts for the assessment of scientific and technological developments that may have an 
impact on the NPT. 

13. The Working Group called attention to the underappreciated role of the IAEA’s Technical 
Cooperation Program, which supports nine Sustainable Development Goals (SDGs). Participants 
encouraged expanding funding and integrating these activities into the IAEA’s core budget to 
enhance universality and reduce donor dependency. Nuclear technology’s contributions to health, 
agriculture, and environmental protection were recognized as part of a holistic peace dividend. 

14. The Working Group underscored that public confidence is indispensable to nuclear energy’s 
legitimacy. Transparent communication, inclusive policymaking, and acknowledgment of 
historical injustices — from uranium mining impacts to accident recovery — were viewed as 
moral obligations accompanying technological advancement. The Working Group stressed that 
the peaceful atom must remain inseparable from ethical accountability. 

15. The Working Group recommended establishing a dedicated Pugwash-led working group on 
nuclear energy and non-proliferation, and encouraged young people engaged in these issues to 
participate meaningfully in such deliberations. 

 

With the above deliberation being mentioned, Working Group 2 of the 63rd Pugwash Conference 
hereby concludes its work. 


