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Abstract: In the emerging area of supply chain system management under uncertainty, resilience has been rarely studied. In
the case of upstream factory-to-factory supply chain system, the resilience concept remains unexplored. To measure the risks
and resilience of a supply chain system, resilience must be properly defined within the context of a supply chain system and
then the relationship between the various supply chain elements must be studied. It is also necessary to identify the link
between risks and uncertainties in supply chain system, and develop approaches for managing supply chain system resilience
issues. The aim of this research is to define and explore supply chain system resilience models and theories and develop an
innovative quantitative measure to calculate supply chain system resilience. The developed quantitative measure is able to
evaluate the resilience of all members in the supply chain system and the overall system such that the design of a resilient
supply chain system becomes possible. Case studies of advanced supply chain systems are developed to demonstrate the
proposed quantitative resilience measure. Case study results indicate that the developed measure is capable of quantifying the
resilience of ant member in the supply chain system and overall system under dynamic circumstances.
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1. Introduction
This research intends to provide a study on supply chain risk and resilience. Also, it addresses the challenges due to
the complexity in products, diversity of suppliers and end-customers’ geographic distribution, and the intertwined industry
relationships and process among suppliers, manufacturing, distributors, retailers, and customers’ needs. The need exists for a
research and methodology that can provide an assessment of the efficiency of a supply chain system configuration. The word
‘resilience’ is adopted from Latin, and called ‘resiliō’. The meaning of ‘resiliō’ is recoiling, springing back, rebounding. In
English means reacting to return to actual size. For the last four decades, resilience has been used in many different fields
such as organizational management, social engineering, economy, ecology, psychology, etc. Also, the meaning of resilience
is based on research perspectives. For example, in ecology, resilience can be defined as the ability of an ecosystem to resist
and recover quickly from disturbance (Ponis & Koronis, 2012). Supply chain system resilience can be defined as the ability
of a supply chain system to return quickly to normal performance after a disruption.
Most systems are designed under certainty with a passive and stable design activity and hence they may become
unreliable during disruption. To ensure the systems’ performance during disruption, most systems structures are designed
with a redundant system. This may increases the systems’ life-cycle cost due to system redundancy (Youn, Hu, & Wang,
2011). Recently, research on resilience has been conducted and progressed in several fields such as psychology (Bonanno et
al., 2007; Bonanno et al., 2005; Luthar, 1999; Luthar, Cicchetti, & Becker, 2000), ecology (Hartvigsen, Kinzig, & Peterson,
1998; Kerkhoff & Enquist, 2007; Webb, 2007), and management (Hollnagel, 2006; Hollnagel, Woods, & Leveson, 2007;
Sheffi, 2005). There are several studies that have been conducted in supply chain resilience. Pettit, Croxton, & Fiksel (2013)
developed a measurement tool titled ‘Supply Chain Resilience Assessment and Management’ that aim to evaluate the current
level of resilience of a firm. Park, Seager, & Rao (2011) emphasized the need for practical methods to implement resilience.
Inman & Blumenfeld (2013) studied the impact of product complexity on supply chain resilience. Snyder et al., (2006) have
presented different models for designing supply chains resilient to disruptions. Ponomarov & Holcomb (2009) presented an
integrated perspective on resilience through an extensive review of the literature in a number of disciplines including
developmental psychology and ecosystems. However, the resilience of supply chain system designs when there is
interactions between connected factories and the impact of these interactions on the overall supply chain system performance
has been rarely studied and remains almost untouched. This research aims to incorporate the resilience concept into supply
chain system design considering interactions between connected factories and the impact of these interactions on the overall
supply chain system resilience. The remainder of this paper is organized as follows. Section two introduces a novel SCS
resilience measure. Section three illustrates how developed resilience measure can be calculated using a numerical example.
Finally, the paper ends with a brief conclusion and future work.
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