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Abstract

Agro-industry, such as sugarcane supply chains, involving several stakeholders need coordination, which
can be highly complex. However, there is a potential to enhance profitability by examining the interactions
between stakeholders within the supply chain at the mill area level. Such systems lead to plan requiring a wide
range of decision support, especially, the good planning involving the choice of sugarcane source (fields), the
plot to harvest, the harvested planning and the transportation system. Thus, the aim of this research is to
integrate the sugarcane production’s activities that involving both a harvesting sector and a milling sector. The
research covers decisions on the harvesting stage and transportation, by suppliers and integrated with the
sugarcane unloading queue at the mill, also regarding the stage of the sugarcane industrial process. Moreover,
in real-life applications, it is often the case that the sugarcane supply planning to be solved must optimize
multi-criteria simultaneously, for example in sugarcane harvesting where the two criteria under consideration
are minimizing harvested distance and maximizing sugarcane yield. Due to the intrinsic complexity of this
problem, a mixed 0-1 integer programming is presented. Furthermore, this research is different from that of the
other sugarcane supply planning in that it develop an efficient metaheuristic solution technique to find a near
optimal solution in a large-sized problem of sugarcane supply system with the accessibility and split
planting/harvesting constraint. The methodologies that were applied to find a solution to the model, leading
to potential cost savings versus schedules produced manually by the mill officer. The mill could use the
proposed model to make decisions when providing the queue cards to the contracted grower groups in order
to increase profitability and make the grower easily plan based on the field’s harvested yield and is evaluated

based on the minimum required economic yield.
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