Solving a milk delivery problem by a Tabu Search algorithm
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This problem has been proposed by a cooperative of dairy farmers operating in Sardinia – Italy, in order to 

· Evaluate the current distribution of milk to retailers; 
· Negotiate with carriers lower transportation fares;
· Develop a tool for the planning of routes to serve retailers.
In this case-study retailers send to the cooperative a set of potentially different requests of milk volumes each day. A fleet of homogenous trucks is use by several carriers for distribution. Transportation fees mainly depend on total travelled distances. In order to reduce transportation costs, the cooperative aims to investigate if better sequences of visits exist with respect to the current distribution, in which retailers are a priori assigned to carriers according to traditional confidence relationships.
About a thousand retailers in about fifty cities must be served, and consequently retailers have been collected in clusters. Since the demand of clusters is larger than the capacity of vehicles, the distribution of milk has been modelled by a Split-Delivery Vehicle Routing formulation (Dror and Trudeau, 1989). Next, routes serving retailers in each cluster have been determined by the same formulation. The model has been solved by the Tabu Search algorithm developed by Archetti et al. (2006). The code is available upon registration in the web page of CRIFOR (http://sorsa.unica.it/). It has been modified for this study to read costs from user-generated matrices, as well as from Euclidean distances (Pillai et al., 2009).
Our tests show that significant benefits can be achieved by this approach. The average daily saving in terms of travelled distances amounts to is about 48% with respect to the current routes. Moreover, their demand can be completely served by 14 vehicles instead of 23. Finally, the Tabu Search enables the cooperative to determine routes in a few seconds.
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