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Overview

This paper analyzes the optimal strategy of a monopoly facing stochastic and dynamic demand and choosing a Cournot-type strategy, more precisely, adjusting its output. This investigation is motivated by the decisions of OPEC to adjust its output and by the again high and volatile oil prices. The oil market characteristics - uncertainty, dynamic and convex demand, and a quantity adjusting cartel - provide in turn an explanation for two different kinds of volatility for oil prices, small and large. 
Since it makes a difference in such a setting whether OPEC plays in prices (as it did up to 1985) or in quantities (its current policy) the implications of price or quantity instruments are also addressed including strategic aspects involving carbon taxes (based on Wirl (2012)). This actual choice of quantity instruments on the demand (permits) and the supply side is puzzling because they are poor choices for both sides compared to prices (and taxes). This requires some explanations.
Finally, oil prices are commonly linked to political events. Therefore the above pure economic motivation of OPEC strategies is contrasted with political motives yet still within a rational actor framework. 
Methods

The theoretical objective is to study a profit maximizing cartel that chooses output adjustments as its strategy facing demand and supply uncertainty and sluggish demand. This requires to solve a (non-stnadard) stochastic dynamic optimization problem. Therefore, the approach of this paper is completely different and thus complementary to the recently dominating empirical investigations of oil prices (see e.g., Kilian (2009, 2010), Büyüksahin and Harris (2011)). Only few papers address these or at least a subset of these crucial characteristics of oil markets. Keller and Rady (1999) consider output experimentation by a monopolist facing uncertain but static demand. Hyndman (2008) focuses on quantity setting cartels and the application to OPEC finds that bargaining is more likely to succeed in `good times'. Wirl (2010) considers the differential game of oligopolists with dynamic but deterministic and linear demand. Given OPEC's position and its current quantity policy, the application of these theoretical results to OPEC is too tempting.
Results

The optimal strategy of a quantity adjusting cartel facing dynamic, stochastic and convex demand is to apply a boundary strategy, i.e., either to expand or to contract output up to the physical, economical or political limits, even if the stationary revenues have a unique interior maximum and if demand adjustment is fast. As a consequence, prices increase/decline substantially across a critical level of demand as opposed to the 'normal' volatility due to demand and supply shocks. This finding of radical policy changes extends to moderately concave (e.g., linear) demand and accounting for small adjustment costs. However, price adjustments are less drastic compared with a Bertrand strategy. 
The application to OPEC reveals that current levels of exports do not render a further increase profitable in spite of a much higher static profit maximum (assumed at 40 mb/d). Actually, OPEC should cut outputs below its current level. This suggests that OPEC is not a perfect cartel but this cartel description fits better than the alternative of OPEC as an if duopoly, at least in the numerical example. This in turn supports the currently high prices unless a negative shock, such as an economic recession, in the €-area or beyond, or a shale oil revolution (following the shale gas revolution) brings demand and prices down. Moreover the observed patterns across OPEC's price and quantity policies are in a stylized way compatible with the model's predictions. This suggests that past oil price jumps (primarily up), which are typically linked to political causes as mentioned in the introduction, might have actually resulted from profit motives.
Conclusions

The empirical application suggests that OPEC is not a perfect cartel but this cartel description fits better than the alternative of OPEC as an if duopoly, at least in the numerical example. This in turn supports the currently high prices unless a negative shock, such as an economic recession, in the €-area or beyond, or a shale oil revolution (following the shale gas revolution) brings demand and prices down. This suggests in addition that political explanations of past oil prices changes are over-rated . 
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