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Maritime accident investigation reports contain detailed descriptions of events, contributing factors, and underlying

causes. However, their narrative form makes systematic extraction and reuse of this information difficult, particularly for

large-scale safety analysis. At the same time, recent advances in large language models (LLMs) provide new opportunities

for processing complex textual data in safety-critical domains. This study investigates how LLM-assisted approaches can

be used to extract and structure causal information from maritime accident reports and to relate these findings to broader

sustainability considerations. Using structured prompting combined with expert validation, causal relationships and

contributing factors are identified at a fine-grained level from unstructured narratives. These extracted elements are then

interpreted in terms of sustainability-relevant dimensions, enabling analysis of how operational failures relate to

environmental, human, and governance-related impacts. A case study based on maritime accident reports illustrates how

this approach can reveal recurring causal patterns and their associated sustainability implications. In particular, the

structured representation of causal chains enables identification of frequently co-occurring root causes, intermediate

events, and accident outcomes, as well as their consistent associations with specific sustainability dimensions. This

supports the analysis of how different types of operational failures systematically propagate into broader impacts. The

results show that LLM-based text analysis can support more systematic and scalable use of investigation reports, while

maintaining interpretability of extracted information. These findings suggest that LLM-assisted methods can provide a

useful basis for integrating safety analysis with sustainability-oriented interpretation in maritime accident research.
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