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Abstract 

Facility location is a critical aspect of strategic planning for a broad spectrum of public and private firms. 
Whether a retail chain sitting a new outlet, a manufacturer choosing where to position a warehouse, or a 
city planner selecting locations for fire stations, strategic planners are often challenged by difficult spatial 
resource allocation decisions. In fact, the literature reports that most of the models developed to solve the 
facility location problem are very hard to solve to optimality, as most problems are classified as NP-hard. 
One of the toughest facility location problems is the location-allocation problem, which comprises of two 
elements – Location: where to locate the central facilities; and Allocation: which subsets of the demand 
should be served from each facility. The Euclidean uncapacitated location allocation problem involves 
generating m new facilities to be located in R2, that will serve n fixed demand points with the objective of 
minimizing the transportation costs. Supply centers such as plants and warehouses may constitute the 
facilities while retailers and dealers may be considered as demand points. 
This study addresses the Euclidean location-allocation problem with an unknown number of facilities, and 
an objective of minimizing the fixed and transportation costs. Since practical scenarios often require a large 
number of facilities and customers, heuristics for this problem became popular in the literature. 
Accordingly, a Worm Optimization (WO) algorithm is introduced and is applied to this NP-hard problem. 
The novel WO is based on the behaviors of the worm, which is a nematode with only 302 neurons. 
Nevertheless, these neurons allow worms to achieve several intricate behaviors including finding food, 
interchanging between solitary and social foraging styles, alternating between dwelling and roaming, and 
entering a type of stasis/declining stage. 
WO’s performance is evaluated by comparing its solutions to solutions of two other known metaheuristics 
for the problem under study, and the extensive computational results indicated that the proposed WO 
performs best. 
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