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Background:


The "Tragedy of the Commons" is an experimental economics social scenario, wherein a community of autonomous individuals shares a pool of resources.  Conventional economic wisdom dictates that each member of the community should act selfishly, for his/her own benefit.  However, the Tragedy demonstrates this to lead to unforeseen negative consequences - in some cases, the collapse of the entire community.  Agent Based Modeling Simulations (ABMS) can be programmed to model the Tragedy of the Commons. This research aims to create an ABMS model of the Tragedy using the programming language NetLogo, and then demonstrate how individual agent behavior and environmental conditions may be altered to find a more optimal solution to the scenario.

            Description: 


This research involved the programming of a Tragedy of the Commons model, engineered such that the model would possess those qualities key to a Tragedy of the Commons situation. These qualities include a characteristic instability in the population pools involved in the model, and how they may become more or less stable over time.


This particular model consisted of grass, cattle, and people, in imitation of one the original ABMS Tragedy of the Commons models – the Tragedy of the Sahel.  Cattle consume grass to gain energy, and people consumed cattle for energy. Movement incurred an energy cost. If at any point a cattle or people unit does not have the energy necessary to keep moving, that unit dies.


The purpose of this research was to find a potential solution for the Tragedy of the Commons. The Tragedy of the Sahel is marked by its instability. Consequences of minor system perturbations may quickly escalate in magnitude. The exaggerated condition changes seen in the Tragedy generally lead to large fractions of populations suddenly starving/dying out.


A solution to the Tragedy would stabilize conditions and population counts, so that populations do not grow and shrink so dramatically. However, consistent population sizes are difficult to reconcile with the inherent nature for people to better themselves, by raising population productivity and growth to as high a level as possible. Greater productivity leads to greater wealth, but also greater instability. Herein lies the difficulty of the Tragedy of the Commons.

