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Planning the optimal cycle time for a hub-and-spoke
system to solve operational loss and traffic problems of
the delivery platform — Taking foodpanda as an example
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ABSTRACT

In recent years, the rise of the lazy economy and the COVID-19 outbreak have
changed the way consumers order food, leading to the rapid rise of delivery platforms. The
food delivery platforms can bring that restaurants save a considerable store rent, young
people easily acquire job opportunities, and customers obtain convenient service; however,
it also causes two major crisis problems: congestion operating loss and road traffic. In this
paper, we propose a hub-and-spoke system to solve the problems of operational loss and
traffic accidents for the delivery platforms. Since the "cycle time" is the critical decision
variable for this problem, the upper and lower bounds of the cycle time are determined
firstly. Then, the optimal cycle time is searched by the enumeration method. In the
problem-solving process, the basic data of the delivery platform for each cycle time is
established, and then the coverage of the hub-and-spoke system is determined. Next, the
locations of the distribution center (Hub) and collection stations (Spoke) are established
through the center of gravity method. Finally, the scanning method and the simulated
annealing algorithm are used to develop the vehicle routing plan for each collection station.
The VBA software was used to plan the above solving process. The “integrated multi-
objective value” of the hub-and-spoke system at each cycle time was compared to
determine the optimal cycle time.

In this study, we also compare the key performance indicators (KPIs) between the
hub-and-spoke system and the direct delivery mode. As a result, the distribution cost of the
hub-and-spoke system was 42.95% lower than the direct delivery mode, and the number
of motorcycle deliveries is also reduced by 68.33%. Because the hub-and-spoke system
can achieve joint delivery, which not only greatly reduces the distribution cost and the
number of deliveries, but also relieves the traffic congestion, so as to the operational loss

and traffic problems of the delivery platform are effectively solved.
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