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Overview
Economists have historically struggled to model oligopolies as they exert market power by not as effectively as monopolists. This has led to much debate as to whether OPEC is a functional cartel with little conclusive evidence on either side. (See Smith (2005) for a summary of the debate.) Rather than model the organization monolithically, I build a game theoretic model of collusion among self-interested, rational players. Further I estimate the parameters of the market environment in which they operate. This is a necessary step as OPEC’s circumstances change with global demand and non-OPEC producers’ ability to supply oil. Ultimately, my model finds the set of profits its members can earn by rationally colluding with each other in a subgame perfect equilibrium. This model demonstrates why some OPEC members cheated on their quotas in 2007 while other did not. Further it captures the organizations decreasing ability to maintain production cuts in the years leading up to its 2017 agreement with Russia. Finally, it demonstrates how colluding with Russia has become necessary to support quotas currently. As is the model is a tool to evaluating whether a specific set of production quotas are enforceable. 
Methods

I find a set of OPEC members’ profits supported by subgame perfect equilibria in an infinitely repeated production (Cournot) game. This set is found using the algorithm of Abreu, Pearce and Stacchetti (1990) and is implemented using methods of Judd, Yeltekin and Conklin (2003). Inputs for the model are players’ costs and capacities as well as an inverse pricing function. For that pricing function, point elasticity of excess demand for OPEC supply is estimated via 3SLS wherein fringe responsiveness is permitted to change over time, affecting elasticities. 
Results
OPEC’s production quotas have been outside the set supported by SPEs in the past, but in those years, players most adversely affected would cheat on their quotas. OPEC’s ability to extract production cuts from its membership has drastically declined reaching a breaking point in 2015 when OPEC was no longer able to make quotas which were rational for its original membership.

Conclusions

OPEC’s quotas have not been followed in the past because they were non-rational for its membership. Rationality has bound OPEC’s ability to affect prices. Properly modelled these constraints can explain where membership has refused to follow quotas, relaxation of production quotas in 2015 and the impetus behind cooperation with Russia. 
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