Strengthening Safety and Security Competence through Inclusive Stakeholder Engagement in the Transport of Radioactive Material in Indonesia
Background
Indonesia is moving forward with its first nuclear power plant (NPP) by 2032 as part of its long-term strategy to reach net-zero emissions by 2060. This national milestone demands robust systems for the safe and secure transport of nuclear and radioactive material, one of the most sensitive stages in the nuclear fuel cycle. Transport operations must address a dual challenge: safety risks, such as accidents, radiation exposure, or environmental contamination, and security threats, including sabotage, theft, or other malicious acts. Both dimensions are tightly interconnected, requiring comprehensive preparedness, effective regulatory oversight, and well-trained personnel to ensure that every shipment is conducted without compromising human health, environmental protection, or national security.
Although international frameworks provide well-established requirements, the national implementation challenge remains: how to ensure that competent authorities are properly established, that compliance assurance mechanisms are reliable, and that personnel have the competencies required to apply safety and security culture in practice. Without strong institutions and capable human resources, regulatory gaps and vulnerabilities in transport safety and security are likely to emerge.
To respond to this challenge, this research developed a Grand Design Competency Framework that supports the establishment of competent authorities, the creation of compliance assurance mechanisms, and structured capacity building for transport personnel. This framework integrates both safety and security considerations, ensuring that protective measures, regulatory compliance, and institutional readiness evolve together, while preparing Indonesia for the safe and secure transport of radioactive material well before the start of NPP operation.
Competency Development and Compliance Assurance Strategies
The framework was developed through a systematic, multi-phase process, combining international benchmarking with local adaptation. The strategies included:
· Competency Mapping: Identification of technical and procedural skills for safety (handling packages, radiation protection, emergency response) alongside security competencies (threat awareness, physical protection, coordination with law enforcement).
· Compliance Assurance Mechanisms: Establishment of inspection, monitoring, and reporting systems that verify adherence to both safety standards and security requirements.
· Integrated Training and Capacity Building: Development of adaptive modules covering accident prevention, emergency drills, radiation safety, as well as security incident response and inter-agency coordination.
· Validation with Stakeholders: Consultations with regulators, operators, drivers, radiation protection officers, and security forces to refine competencies and ensure real-world applicability in Indonesia’s transport context.
Implementation and Outcomes
The integrated framework delivers:
· Clear role definitions across competent authorities and operational stakeholders, reducing overlap and closing responsibility gaps.
· Measurable benchmarks for personnel competency, enabling transparent evaluation and continuous improvement.
· Adaptive training modules designed to sustain long-term institutional and human resource development.
· Improved coordination between regulators, operators, and security forces, strengthening preparedness for safety and security scenarios in transport operations.
Preliminary results indicate enhanced readiness for compliance assurance activities, stronger institutional coordination, and greater confidence in the ability of authorities to oversee transport safety and security effectively.
Relevance and Novelty
This initiative addresses an urgent national need: Indonesia’s nuclear transport system must be operationally safe and secure well before its first NPP begins operation. The novelty lies in its integrated approach, combining competency development, compliance assurance, and capacity building into a unified national framework that explicitly balances safety and security priorities.
Beyond Indonesia, this framework offers a replicable model for other Member States developing or expanding nuclear programmes. By embedding safety and security competence together at an early stage, it provides a sustainable pathway for strengthening transport resilience, protecting people and the environment, and preventing malicious acts that could compromise national or international nuclear security.
