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This study aims to develop a causal model to explain the likelihood of biohazard incidents occurring in airport cargo

operations, using a comprehensive analysis of incident data collected over the past two decades. The primary dataset is

drawn from the U.S. Hazardous Materials Incident / PHMSA database, which provides detailed records of hazardous

materials releases, including those involving infectious substances (Class 6.2). To enrich the analysis, this dataset is

supplemented with financial indicators and organizational structure data from relevant air cargo operators and airport

authorities. Together, these sources enable a multi-dimensional exploration of the factors contributing to biohazard risks

in cargo transport.

A Bayesian Belief Network (BBN) model is constructed to represent the probabilistic relationships among key variables,

including incident characteristics, organizational burden, financial constraints, and regulatory compliance. The BBN

approach allows for the explicit modelling of uncertainty and causal dependencies, offering insights into how structural

and operational burdens influence the occurrence of biohazard events. Through the integration of historical event

descriptions with contextual financial and organizational data, the model captures both the direct and indirect pathways

leading to incident likelihoods.

To validate the model, both internal cross-validation and sensitivity analyses are employed, assessing the robustness of

inferred causal relationships and the predictive accuracy of incident occurrence probabilities. The findings are expected to

provide a quantitative foundation for risk assessment and mitigation strategies within the aviation cargo sector, informing

both regulatory policy and operational decision-making. Ultimately, this research contributes a data-driven, interpretable

framework for understanding and managing the complex interplay between organizational pressures and the emergence

of biohazard incidents in air cargo logistics.
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