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Extreme weather events, such as the 2024 floods in Rio Grande do Sul, have revealed important vulnerabilities in Brazil’s

fuel supply chain and highlighted the complex role of regulatory measures in mitigating disruptions. During this event,

flooding of production plants and distribution terminals prompted the National Agency for Petroleum, Natural Gas and

Biofuels (ANP) to adopt a set of temporary relief measures—including the flexibilization of biodiesel blending

requirements and expanded opportunities for infrastructure sharing—to sustain fuel availability under rapidly shifting

constraints. These interventions underscore the need for modelling tools capable of representing not only the physical

structure of the supply chain, but also the behavioural and regulatory mechanisms that drive market responses during

crises.

Building on an agent-based spatial competition model developed in previous work (Duque et al., 2025), this research

advances the representation of decision-making in the diesel–biodiesel supply chain by incorporating bounded rationality

and relational dynamics. The model is extended to include (i) switching thresholds and delayed reactions, reflecting that

retailers and distributors do not immediately switch partners after marginal price changes; (ii) contractual and

relationship-based constraints, capturing persistent supplier–client ties that limit switching even when cheaper

alternatives exist; and (iii) discretionary biodiesel–diesel blending within regulatory limits, allowing distributors to adjust

the mixture in response to disruptions and policy measures. Together, these extensions enable the model to capture more

realistic competitive dynamics and more accurately represent how actors behave under disruptions.

This work contributes to the development of a digital twin of Brazil’s fuel and biofuel supply chain, aimed at supporting

the evaluation of regulatory strategies, testing hypothetical disruption scenarios, and informing resilience-oriented policy

design. By integrating behavioural realism with spatial competition and supply constraints, the model provides a

foundation for assessing the potential impacts of regulatory interventions and understanding how market participants

adapt during extreme events.
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