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▪ The integration of energy consumption and 
backorder concerns into a two-level inventory model;

▪ The resolution method to minimize the average 
total cost function including energy consumption cost;

▪ Optimization of production rate, maximum 
backordering quantity, number of shipments per batch, 
quantity transported per delivery and the production 
line status.

Modeling

Resolution procedure

Resolution

Numerical instance 

▪ Conclusion: This study integrates energy consumption optimization into a two-
level supply chain production system, consisting of a single manufacturer and a single 
retailer. We analyze the energy consumption of the system through two phases of the 
manufacturer's production line: the production phase and the non-production phase. 
A resolution procedure for the mixed-integer non-linear programming problem is 
proposed to determine the optimal values of four decision variables by minimizing the 
total cost function, which includes production costs. To illustrate the model, a 
numerical example is performed. Through this example, we can observe the 
importance of considering energy factors in the cost model of inventory systems. 

▪ Future research: incorporating additional energy-consuming components of a 
supply chain, such as warehousing and transportation; investigating more complex 
systems involving multi-level or multi-product aspects.

Conclusion and perspectives
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