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Nearly 2.97 million non-fatal and 3,200 fatal occupational accidents occur each year in the EU. Safety analysts typically rely
on repositories of accident reports written by system operators to identify risk factors and design preventive
countermeasures. However, analyzing these reports is challenging due to: i) the incompleteness of the repositories, which
typically contain only a fraction of the occurred occupational accidents and cover a limited range of possible events; ii) the
incompleteness within the reports, which often do not include enough information on the events; and iii) the large
number of reports to be manually processed.

These challenges create a significant workload for experts, increasing the risk of errors and potentially leading to
misguided and biased safety decisions. To address these issues, we propose a method combining Large Language Models
(LLMs) with domain ontologies to automatically extract and structure knowledge from occupational accident reports, with
the final aim of identifying risk factors. In the proposed method, LLMs are employed to extract entities (e.g., workers,
equipment, environment, injuries) and causal or contributory relations (e.g., causes, contributes_to, results_in), mapping
each report into a Knowledge Graph (KG) that explicitly encodes causal relationships among entities. The resulting KGs are
then clustered to identify homogeneous groups of accidents sharing common features. The use of KGs enables the
generation of interpretable clusters, in which the entities and relations leading to the accidents can be traced.

The proposed method is validated on a repository of occupational accident reports. Results demonstrate that the
approach can effectively group similar events and uncover recurring causal mechanisms, offering valuable and explainable
insights to support the identification of risk factors and the design of preventive countermeasures.
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