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SUMMARY OF MASTER’S DISSERTATION
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in Disruption Events
Abstract

Supply chain risk management is becoming increasingly necessary due to large-scale disasters,
such as the Great East Japan Earthquake and the 2011 Thailand floods. Thus, supply chain risk
management is becoming increasingly necessary. However, there is a trade-off between the
long-term benefits of a supply chain and the disruption mitigation costs. Therefore, it is difficult to
justify the high costs involved in implementing countermeasures to guard against such rare
disruptions. This study intends to make an evaluation model to determine the vulnerability and risk
for the entire supply chain.

Previous studies have discussed reducing risk in terms of mitigation and responsiveness to
disruption events; many companies maintain low inventories and a single source supplier
represented by just-in-time or lean manufacturing. Through interviews, we found that in addition to
providing long-term benefits, maintaining low inventory can increase the efficiency of recovery
activities. Previous studies have suggested that maintaining a buffer inventory can mitigate supply
chain disruptions. However, no studies have considered the negative effect of a buffer inventory on
recovery activities.

This study was conducted to develop an evaluation model to clarify the conditions where a buffer
inventory is effective to mitigate disruptions taking risk mitigation and responsiveness into
consideration. Specifically, we have created a mathematical supply chain model and defined the
relationship between inventory and recovery activities. Finally, we considered a disruption scenario
and conducted a numerical experiment to determine the optimal inventory buffers.

As a result of this analysis, the following findings were obtained.

Disruption pattern and its conditions were revealed from a variety of parameters of the supply
chain

Maintaining a buffer inventory can reduce disruption time of each supplier. On the other
hand, in terms of responsiveness, the time required for the tier damaged directly and the entire
supply chain to recover increases with increased initial inventory volume.

We calculate the optimal initial inventory under an arbitrary recovery constant from a ratio of
sales price, manufacturing cost, and inventory cost. The effectiveness of a buffer inventory is
thereby evaluated.
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