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A non-renewable resource is available at the initial level 
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 (at time zero) and extraction costs are zero. The demand for the resource is D(p(t),t) where t denotes time and p denotes the resource price. The demand function is given by
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where g is non-negative and 
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 is positive.

At a future date T a perfect substitute becomes available at a constant unit cost c. This substitute is supplied competitively, and both c and T are known at t=0.

1. Derive the time path for resource extraction and for the resource price when the resource market is perfectly competitive. Show how these price paths depend on the sizes of 
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, g and T.

2. For the case of g=0, assume that the substitute can only be supplied up to a limit 
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. Show how the competitive price and extraction paths depend on L.

3. Assume that g=0 and 
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. What is the price and extraction path when the resource is owned by a monopoly (assuming there is no limit on the production of the substitute) when (a) T=0, (b) 
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, (c) T is positive and finite.

4. Assume that g=0 , 
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 , T=0, and that the substitute can only be supplied up to a limit 
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. Draw the profit function of a resource monopoly, and try to derive the monopolist’s optimal extraction and price path. 
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