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Abstract

Purpose: Due to the increasing complexity of uncertainty and its impact on the supply chain network, many researchers
have resorted to coping approaches with data uncertainty. In addition, the occurrence of any disruption in the supply
chain networks can cause irreparable damage. Therefore, adopting appropriate strategies to increase the level of the
supply chain network resilience toward any disruptive events seem to be necessary.

Methodology: In this paper, a multi-objective, multi-period, and scenario-based mathematical model is presented in
which objective functions of delivery time and total network cost are minimized, and to increase network resilience, non-
resilience measures are also minimized. Furthermore, a Two-Stage Stochastic Programming (TSSP) approach has been
utilized to overcome the uncertain nature of the input parameters. Goal programming has also been used to transform
the model into a single-objective one.

Findings: In order to prove the model's applicability, the real-wotld data of a case study of Mashhad has been
implemented. Eventually, according to the validation and sensitivity analysis results, the proposed uncertain model has
clear superiority over the deterministic model.

Originality/Value: This paper presents a multi-objective lineatr mathematical model for designing the Pharmaceutical
Supply Chain (PSC) network under the COVID-19 situation. Two indicators of time and resilience as optimization tools
have been considered simultaneously.

Keywords: Supply chain network design, Two-stage stochastic programming, Supply chain tesilience, Pharmaceutical
supply chain, COVID-19.
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Figure 1- Schematic of the proposed pharmaceutical supply chain network.
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Figure 2- Map of medicine distribution network in Mashhad.
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Table 2- Manufacturer of effective medicines and their production capacity.
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Table 3- Demand for pharmaceutical items based on each scenario.
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Table 4- Values and range of uniform distributions for generating case study parameters.
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Table 6- Simulation results to validate the proposed model.
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Table 7- Comparison of results of different resilience strategies.
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Figure 5- Changes in demand and cost parameters vs changes in objective functions.
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