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Abstract

The increasing energy consumption and the expansion of supply chains with
environmental approaches have become one of the main challenges of energy
management in industrial and economic systems. In this regard, the use of
predictive models based on artificial intelligence can play an effective role in
optimizing energy consumption. The present study aims to provide a model
for predicting energy consumption in a sustainable circular supply chain. In
this model, variables such as production volume, volume of returned products,
volume of recycled products, volume of repaired products, volume of
customers, and employment rate are considered as key inputs. The results
showed that the proposed model is able to predict energy consumption with
an accuracy of 79%. The findings also indicate that the artificial neural
network (ANN) provides the highest accuracy and the lowest error rate in
prediction compared to other analytical approaches. The sensitivity analysis
of the model also showed that increasing the volume of returned products has
the greatest impact on increasing energy consumption in a sustainable circular
supply chain. Accordingly, paying attention to the management of returned
products and optimizing related processes can be an effective step towards
reducing energy waste and achieving sustainability goals in modern supply
chains.
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