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Using a mathematical approach, this research investi?ates the
characteristics of a supply chain with a circular loop (or, closed-loop supply chain), in which
end-of-life products are collected from the market, recycled and then sold again. The products
assumed in the study were PET bottles, for which recycling technology has been progressing and
spreading in recent years. The main results of the study proved the existence of two paradoxes: 1)
the longer the lead time from collection to recycling, the lower the overall cost of the supply
chain; 2) even if the cost of recycling products from used products is lower than the cost of
manufacturing products from raw materials, the cost of the entire supply chain may increase if the
amount of recycling is increased.
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