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Overview

Although the popular notion of Peak Oil conveys concerns about the economic consequences of a decline of world oil production, it is remarkable that it still relies on almost purely geological-based analyses which extrapolate the Hubbert prediction of a bell-shaped oil production trend for the US. But such an extrapolation at a global level is questionable. Total oil production is indeed governed by the economically driven dynamics of supply and demand, and, although it will pass through a maximum between the ‘zero’ of the pre-industrial period and the ‘zero’ of the after exhaustion period, there is no reason why its time profile should be nicely bell shaped. However, the Hubbert approach points an important determinant for the macrodynamics of oil markets, namely, the limits on the short term adaptability of oil supply that are imposed by the physical constraints on production flows at the field level. One intuition of this paper is that introducing this constraint into the description of producers’ decisions helps to review the notion of Peak Oil. 
Methods

We adopt a hybrid general equilibrium model of the world economy, Imaclim-R, which includes imperfect foresight and endogenous technical change assumptions and endogenizes Peak Oil as a consequence of market interactions under resource constraint. With this framework, we provide a quantitative analysis of the long-term economy in one year steps over the period 2010-2100 and investigate the role of technical and geopolitical drivers on the date and macroeconomic consequences of Peak Oil. In particular, we quantify the bubble of oil export revenues associated with the post-Peak Oil increase of oil price and investigate its economic consequences in terms of Middle-East revenues. We perform a sensitivity analysis on the amount of oil reserves and technical inertia affecting production in two geopolitical contexts.  In the first, Middle-East producers maximize short term oil revenues by limiting the deployment of production capacities; in the second, they deploy these capacities to maintain moderately low oil prices, discourage oil-saving technical change and trigger higher and more sudden prices increases in the post-Peak Oil period. We delineate the space of parameters (discount rate; degree of optimism about oil resources) under which a low short-term oil price may maximize the objective function of oil exporters (maximisation of oil rent, or of long term consumption). 

Results

We find that the date of Peak Oil cannot go beyond 2040 unless very optimistic assumptions on oil reserves and/or pessimistic assumption about the recovery from the current economic crisis are considered. We demonstrate that inertia limiting the short term adaptability of oil production is one key parameter of the macroeconomic consequences of Peak Oil in terms of rent formation. This inertia indeed creates the possibility of a sudden acceleration in oil price increases if importing economies are very oil-dependent when entering the period of oil depletion. The magnitude of the resulting macroeconomic impacts is significant enough to reassess the intertemporal tradeoffs of Middle-East producers. We demonstrate that, besides undermining oil exporters’ revenues in the short term, low oil prices encourage intensive oil consumption, and accelerate the exhaustion of reserves. Oil-importing economies are then more oil-dependent at the Peak Oil date, and oil exporters experience a bubble of long-term profits. The overall effect leads to the counter-intuitive conclusion that it may be in the interests of oil producers to accept a temporary sacrifice in their short-term export revenues so as to benefit from higher long-term revenues in the post-Peak Oil period. But, given the time lag between this sacrifice and the bubble of long-term profits, they will do so only if they consider long-term macroeconomic objectives (including industrialization) instead of the maximization of discounted oil revenues. Conversely, maintaining low energy prices makes the world economy more vulnerable to Peak Oil and may not ultimately be beneficial to oil importers. It may, on the contrary, be in their interest to correct those potentially misleading price-signals by using complementary measures (e.g., local fiscal policies, international climate policies) to secure steady technical change and to hedge against a negative long-term economic outcome. This possibility, in turn, raises the question of Middle-East countries’ reaction to these measures which threaten their oil revenues.
Conclusions

This paper develops a modeling framework, which captures the long-term technical, geopolitical and macroeconomicdimensions of  long-term oil markets, and allows investigating the determinants and consequences of Peak Oil. Through testing alternative assumptions on the amount of resource and on the nature of geological constraints affecting oil production, we delineate the space of parameters (discount rate; degree of optimism about oil resources) under which a low short-term oil price may maximize the objective function of oil exporters (maximisation of oil rent, or of long term consumption), and investigate the macroeconomic effects at play in both oil-importing and oil-exporting countries.
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