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1. Optimal utilization of stored water over time in a hydropower system 
Suggest a formal model of the problem and try to characterize the optimal solution. (You may use 
graphical illustrations of a two-period case, e.g. the bathtub diagram). Discuss if spilling of water 
can be socially optimal.  
 
Consider then a hydropower system run by a monopolist, using the same model as above. What are 
typical differences in the pattern of utilization of water over time between a monopolist and the 
socially optimal utilization? Discuss if spilling of water may be optimal for the monopolist. Assume 
the monopolist also has available some thermal capacity, and discuss differences in utilization of 
water and thermal capacity over time comparing the monopolist’s utilization pattern with the 
socially optimal utilization pattern. (You may limit your discussion to only two periods). 

2. Markets for exhaustible resources 
Consider a competitive market for an exhaustible resource with the firms holding different amount 
of the resource but all firms having the same constant unit cost for extracting. Assume further that 
the interest rate is given and that demand conditions are invariant over time. What does the 
Hotelling theory state about the equilibrium price path to be expected under competitive conditions 
for such a resource. Explain the rationale for it? 
 
Assume that there is a (backstop) product which is a perfect substitute for the resource and available 
in unlimited quantities at a given price (less than the choke price). How will the equilibrium price 
path change if the backstop price is higher?  
 
Consider oil as an exhaustible resource and state briefly what you consider are major reasons why 
the price path of oil over time by casual observation has seemed to deviate considerably from the 
Hotelling path.  
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