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Abstract----An inventory model of EOQ extension is proposed for profit-maximizing with exponentially increasing
time-varying demand and trade-credit under the “dual-carbon” background. Two complementary object functions are
formulated according to the relative magnitudes of the trade credit and the replenishment cycle. Convexity of each
objective function is proven and existence—uniqueness theorems and associated lemmas are derived via
Karush-Kuhn-Tucker conditions. A hybrid “segment-and-iterate” algorithm is designed to simultaneously produce the
optimal replenishment policy and the corresponding carbon-emission metrics. Numerical experiments calibrated with
real-world data reveal that, relative to the no-trade-credit, the proposed trade-credit policy reduces per-unit-time carbon
emissions by 87.43 % while increasing per-unit-time profit by 101.90 %. These results confirm the model’s validity and
demonstrate that managers can dynamically tune the trade credit within an effective interval according to the prevailing

carbon price to strike a desired balance between profitability and carbon abatement.

Keywords----Carbon Cap and Trade Mechanism, Trade Credit, Time-varying demand, Deterioration.
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