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Urban logistics storage facilities equilibrium model based on
commodity supply and demand network and its application
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Abstract Urban logistics storage facilities have the nature of network based on commercial trend and
demand. In this paper, we first analyze the necessity and feasibility to change the independent decision-
making model into interact decision-making model from the perspective of the value stream. Then, we
establish a network equilibrium model with the competition of the multi-level members of the supply
chain logistics which include the logistics storage facilities and the supplier or demander of the commodity
using the variational inequalities theory. Besides, we also get conditions which can make the system reach
equilibrium and offer the economic interpretation and the solving algorithm. Finally, we validate the
model and present its decision-making applications by solving the specific examples. It shows that storage
facilities layer and layer of the commodity’s supply and demand always influence and restrict each other,
and the improvement of the facilities efficiency, the migration of the sites and other behaviors like these
may lead to the regular change of the market pattern, the quantities of commodity, the prices and the
social welfare.
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