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Motivated by coping with the complexities of supply chain networks for implementing make-to-order production, this talk 
focuses on optimizing decision-making for integrated multi-plant collaborative production, inventory management, and 
hub-spoke delivery. We examine a comprehensive supply chain network that encompasses diverse plants, distribution 
centers, and customers. Our aim is to efficiently produce customized and splitable orders, which consist of multiple gener-
al-size multi-type jobs. These jobs are processed at plants with varying capabilities, production capacities, processing times, 
productionproduction and inventory costs, and locations. Once completed, the jobs are transported from plants to distribution centers. 
Subsequently, orders with all constituent jobs are delivered from distribution centers to customer sites. Our objective is to 
make integrated scheduling decisions for production, inventory, and delivery, with the primary goal of minimizing the total 
cost. This cost includes production costs, transportation costs, tardiness costs, and inventory costs.

To address this problem, we initially formulate it as a mixed-integer programming model. Additionally, we demonstrate its 
complexity by proving that the problem is NP-hard and that no approximation algorithms exist with a constant worst-case 
ratio. Subsequently, we reframe the problem as a binary integer linear programming model, aiming to select a feasible 
schedule for each job. We propose a combined column generation and two-layer column enumeration algorithm to effectively 
solve the model. Through extensive numerical experiments, we showcase the capabilities of our proposed algorithm in generating 
optimaloptimal or near-optimal solutions efficiently. Furthermore, our algorithm outperforms four benchmark approaches, leading 
to important insights for practitioners in the field.

In summary, our research focuses on optimizing decision-making in complex supply chain networks involving multi-plant 
collaborative production, inventory management, and hub-spoke delivery. We develop a comprehensive mathematical 
model, prove its complexity, and propose an efficient algorithm that outperforms existing approaches. Through our work, we 
provide valuable insights and practical solutions for industry professionals.
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