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Policy Improvements for the Transport of Dangerous Goods using

Next-Generation Aircraft

- A Risk-based Safety Management Perspective -

Seong Yong Jo, Jong-bae Baek™

ABSTRACT

This study examines policy improvements for dangerous-goods transport using next-generation
aircraft from a risk-based safety management perspective. A comparative analysis was conducted
using twelve international, domestic, and academic sources on dangerous goods and UAS/UAM
risks. The analysis shows that ICAO provides the global baseline for dangerous-goods and safety
management, while FAA and EASA apply operational and risk-based approaches to UAS operations.
Korea is closely aligned with ICAO dangerous-goods standards; however, explicit integration of air-
craft characteristics, low-altitude urban operations, automation, and ground risk into danger-
ous-goods authorization and oversight remains limited. Accordingly, this study proposes five policy
directions: a clearer regulatory basis, integrated risk-based authorization, data-driven safety man-
agement, risk-based oversight, and continuous policy feedback. These measures supplement exist-
ing compliance requirements with risk- and performance-informed decision making.
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Table 1. Analytical framework

Analysis area Evidence Decision criterion
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review
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Table 2. Comparison of DG safety management frameworks
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Table 3. Comparative findings and policy directions
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finding Y &ap direction
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« Classification * Aircraft performance * Flight environment

* Third-party exposure

+ Packaging + Propulsion / Energy + Route &airspace

« Population density

+ Quantity + System reliability + Operational procedure | | , jotracericture

. UAS/UA.M./eVTOL + Weather
characteristics

+ Compatibility + Automation & C2 link

+ Handiing + Payload capacity s Erargaricy espane

———

+ Contingency plan

( [ [

b

Integrated Risk Assessment
Hazard identification - Likelihood assessment - Consequence assessment
Risk evaluation and mitigation

Risk-Based Operational Authorization
Operational approval level - Operational limits - Risk mitigation requirements

Risk-Based Oversight

Monitoring + Safety assurance - Adaptive oversight

R

Fig. 1. Integrated risk—based operational
authorization framework for dangerous goods
transport by next—generation aircraft
Source: Prepared by the author by integrating
ICAO dangerous—goods/safety-management
requirements and risk factors discussed in
Melnyk et al.(2014), Primatesta et al.(2020), and
Yang et al.(2024)
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Safety Data Risk Profile Safety Risk-Based i Continuous
Performance Oversight Improvement
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Collect &integrate | | Assess & prioriize | | Moritor performance |
safety-related data risks (SPUKPI)

1

risk-based mrs]gm i reduce risk

)

Continuous feedback and improvement cycle

Fig. 2. Continuous safety and policy feedback cycle
Source: Prepared by the author based on ICAO
Annex 19(2025) and Doc 9859(2018)
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