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Abstract:

In the new ”“Internet +” economic era, the supply chain system presents more complex
social ecological characteristics: the information and behaviors of multiple agents
perform temporal spatial interaction and evolution through diversified technology
platforms. Meanwhile, due to the international trade disputes and the spread of the new
crown epidemic, both the risk and the corresponding impact of supply and demand
disruption show a significant increase. To overcome such new challenges in the
management of supply and demand disruption, we perform the following investigation.
First, by following the line of digital learn, proactively react, and adaptively
recover, basing on a digital supply chain twin, we conduct an in—depth research on the
co—evolution process of risk-information—-behavior, taking the full life cycle of
disruptions into consideration. Then, based on self-learning supply chains, we explore
the multi—layer early warning mechanism, the Subject-Time—Space—Event driven model for
evaluating disruption impact, and the measuring models of the multi—-dimensional
resilience. Lastly, from the perspective of individual and multi—agents, we construct a
serial of proactive response and recovery strategies to hedge against disruptions
considering differentiating goals and differentiating capabilities at different stages.
Through the investigation of risk identification, intelligent early warning, dynamic
emergency response, and adaptive recovery, this research not only theoretically proposes
a decision—making method for handling disruptions in this new economic era, but also
provides practical guidance for companies on how to combine information technology to
effectively deal with disruptions
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Abstract (Brief description of research background, main methods,
contributions, and research data):

Supply chain systems become more vulnerable and present more complex social ecological
characteristics. Demand and supply disruptions propagate through both the time-varying
and complex supply chain networks and information channels. In the meantime, the
reactions of up—streams and down—streams interact with others’ and with information,
aggravating the disruptions. The project carries out the following research managing
disruptions in such new systems. Firstly, we conduct an in—depth research on the
“risk-information—behavior” co—evolution process, discovering and exploring multi-—level
ripple effects such as strategic and panic hoarding behavior, pricing cascading, and
decision—making observation learning. Secondly, based on the interactive evolution of
“risk—information—behavior”, risk impact measurement models are discussed for different
supply chain members, considering the factors of disruption intensity, time, cost
(profit) and market recovery. Finally, from the perspectives of different supply chain
members, proactive emergency and adaptive recovery strategy models are constructed in
multiple dimensions. In modeling, we taking into considerations of disruption types
(such as supply disruption, production disruption and transportation disruption), market
types, and the degrees of information transparency. The pure strategies incorporated in
the models include both supply-side and demand-side, e.g., dynamic procurement, dynamic
inventory system control, customer compensation, dynamic pricing or price intervention,
adjustment of distribution path and time. This project presents a variety of management
methods and theories applicable to the disruptions of supply and demand in the new
economic era. Also, in practice, it provides managerial guidance for enterprises on how
to deal with new risk more efficiently.
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RFHEWLIC 1: Supply Chain Hoarding and Contingent Sourcing Strategies in
Anticipation of Price Hikes and Product Shortages. IISE Transactions. 2023, 1-27.
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under transportation disruptions and demand learning. Complex & Intelligent Systems.
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