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Nowadays, societies are striving to ensure immunity against diseases
through vaccination, making vaccine supply a crucial aspect of human life.
The goal of this research is to propose a mathematical model for the vaccine
supply chain to enable more people to receive vaccines at a lower cost. To
this end, a mathematical model is presented with the objective of minimizing
costs to determine various supply chain decisions, including the number,
location, and capacity of network facilities, as well as flow allocation across
different centers in the supply chain. A two-stage stochastic programming
approach is used to address uncertainty. The assumptions of this research
include uncertainties in demand, vaccine vulnerability, waste storage, limited
capacity, varying priorities for demand, shortage costs for unmet demand, the
possibility of transfers between warehouses, and the location of vaccination
centers. The output of the proposed mathematical model includes the location
of depots, warehouses, and vaccination centers, the amount of unmet demand,
and the volume of transportation between different components of the vaccine
supply chain network. To validate the results obtained from the mathematical
model, three solution methods available in GAMS were used, and a sensitivity
analysis was performed on the key parameters of the problem.
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