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Global Supply Chain Network Design
Considering Stability and Resilience under

Uncertainty
A case study of an Oxygenator

Saeed Hakimi*', Seyed Mohammad Ali Khatami FirouzAbadi', Maghsoud Amiri", Mohammad Taghi
Taghavi Fard'

Abstarct

In recent years, the growth of industry and technology and also competitive market have led to increasing the
importance of the supply chain network design problem. Hence, this research studies the global supply chain
network design problem considering sustainability and resiliency criteria. To do this, a multi-objective mixed-
integer programming model is proposed to minimize the total costs and environmental impacts and also maximize
the social impacts and resiliency such that the global factors are considered. Due to the fluctuation of the business
environment, uncertainty is one of the major challenges of the supply chain problem. In this regard, the current
study investigates the research problem under uncertainty and applied the fuzzy robust stochastic approach to
tackle uncertainty. Afterwards, the proposed model is solved employing the multi-choice goal programming
method. Due to increasing the importance of the medical devices in the recent pandemic (COVID) 4-), this study
selects a case study in this industry namely the oxygen concentrator device. Eventually, several sensitivity analyses
have been conducted to examine the impact of the critical parameters on the research problem and managerial
implications have been provided.

Keywords: Sustainable supply chain, resilient supply chain, global supply chain, COVID19- Pandemic crisis,
oxygen concentrator device
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