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Overview
After relatively steady oil prices in the 1990s, strong economic growth and rising demand for oil pushed up the price of oil to record highs in 2008.  After 2010, increased supply from shale, especially in the United States, has put downward pressure on oil prices. The world oil market has been studied extensively and there are many studies analyzing OPEC market structure.  However, none of these models have been able to consistently explain either OPEC market structure or the developments in the global oil market.  In our paper, we we analyze the world oil market in a dynamic general equilibrium setting, modelling Saudi Arabia and not OPEC as the dominant firm.  Among OPEC members, it has essentially been Saudi Arabia that has directed OPEC behavior. With a majority of  OPEC excess capacity, Saudi Arabia has been the force behind OPEC, with the rest of OPEC members basically taking the price as given and producing at maximum capacity.  We find that such a model  explains the world oil market well.   
Methods
In this paper we consider three market regimes: a price taking competitive market, and two different versions of a market composed of a strategic, dominant firm with several competitive fringe producers in a dynamic, general equilibrium setting. We model the dominant firm as a Stackelberg leader, taking the fringe response into consideration. In our dynamic setting we introduce a time-inconsistent element to the dominant firm’s pricing policy, providing two alternatives to the static, dominant firm-competitive fringe Nash outcome: one with time consistency and one with time inconsistency.  In the time-consistent case, the dominant firm always looks forward for each optimality decision and takes the past as given.  In the time-inconsistent case, the dominant firm recognizes the intertempral production reaction of the fringe and commits to a production path throughout the time horizon; this case is termed the ‘commitment case.’   Another  difference from a classic Stackelberg setting is that we model the rest of the world as competitive price takers, rather than the usual Stackelberg followers who would be Cuornot players. 
We model a dynamic demand function, one which has a low price elasiticity of demand in the short run, but converges to the long-run demand function in the longer term. The model has both a cost for production and an investment cost that covers depreciation, and new exploration and development costs. Capacity utilization enters the model by increasing production costs as utilization increases.  Production costs are quadratic, while investment costs are exponential. This allows us to capture the low price elasticity of supply of the fringe producers.We experiment with temporary and permanent shocks to demand , supply and costs. The dynamic model allows us to consider the effects of factors such as growing demand, technological progress, changing market share of the dominant firm, changing capacity utilization, and intertemporal investment decisions on  world oil prices and production.  We simulate the model to see how well it matches real world data.
Results

After relatively steady oil prices in the 1990s, we’ve seen  strong economic growth and rising demand for oil,which pushed up the price of oil to record highs.  After 2010, increased supply from shale, especially in the United States, has put downward pressure on oil prices. To simulate all these developments, we employ temporary and permanent oil demand shocks, fringe supply shocks and cost shocks to determine if a version of our model can explain the data and the developments in the world oil market.
From the results we have to-date, we find that the dynamic, strategic model improves the potential of the dominant firm-competitive fringe model in fitting and explaining real world data. The ‘commitment’ case turns out to be the model that best fits the data. Under commitment, the dominant firm recognizes the intertemporal production reaction of the fringe and exercises less market power to forestall an increase in the fringe’s capacity.This fits well with the the current behavior of Saudi Arabia, who is refraining from cutting output to thwart increased fringe supply. We find that the dominant firm has an optimal production share of 16%, with an equilibrium price of around $50 per barrel. The fringe, on the other hand,  is better off with the time-consistent case where the dominant firm keeps prices high by reducing output because they free-ride on the higher prices, produce more and earn higher profits.
Conclusions

In this paper we explore the potential of a dynamic, strategic dominant firm-competitive fringe model to explain the world oil market since 1990.  We study two versions of the model: time consistent and time inconsistent (i.e. commitment).  We compare these two cases to a perfectly competitive market and a regular dominant firm-competitive fringe market.  The time-consistent case turns out to be identical to the dominant firm-competitive fringe model. The strategic ‘commitment case’ fits and explains real-world data best.


































