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Abstract

This research aims at determining the optimal location and size (service capacities) of terminals providing logistics services for truckers (in particular, the unloading-storage-loading sequence to increase the average load factor) within the sicilian area. To reach this purpose, the methodology presented in this article uses an objective function which mathematicizes some important public interestes and takes into account the reactions of freight transport operators. The investigated matter is modeled by a sequential framework inspired to the Leader-Follower (or Stackelberg Game) paradigm, which has been widely applied to simulate a certain type of interactions on the supply side of oligopolistic markets. Such approach consists of two levels of problems:

· the strategic level, referring to the planner’s choice dimension, whose objective function is minimizing the total logistics cost, which includes facility costs (terminal construction, running) and transportation costs.
· The tactical level, relating to the carriers’ choice behaviour, simulated splitting the O/D freight flows matrices for the study area among the various modal options of a specific scenario on the location and size pattern, by a Multinomial Logit Model (shipping without transhipment, shipping through the terminal located in A, shipping through the terminal placed in B, …). The independent variables are the trasportation monetary cost, the travel time, the waste of time at the terminal (function of demand to simulate the economies of scale), the price for using the considered set of logistics services that is assumed to be determined under the public sector regulation as the sum of the logistics service average cost at the terminal (function of the demand, so as to riproduce the economies of scale) and a normal profit rate. Travel times and distances are obtained assigning the O/D flows to a graph representing the real transportation network according to the User Equilibrium Approach. The aforsaid graph is supplemented with nodes, referring to sites where the creation of a logistics platform providing a specific set of services for goods is feasible, from a technical-economical-environmental point of view.

In particular, the model riproduces the different decision processes according to a “top-down” hierarchy: the strategic player (leader) supplies the input (a certain location pattern of terminals) for the tactical players’ choices (followers). Through successive iterations, we get an equilibrium point, under which every decision maker optimizes his objective function, depending on the optimal choices of all the other ones.

The final step of the work consists in identifying the conditions under which a Pareto-optimal equilibrium can be achieved for the considered freight mobility system. In this case, the decision variables are represented by the incentives the public authorities can ensure to make terminals attract further demand, so as to know how much society has to spend in order to increase the social net-benefit.

