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Seminar exercise 9
1. Consider two periods and a monopolist running hydropower plants aggregated to one plant and one reservoir.  Assume that the reservoir constraint will not be binding. Furthermore, we assume zero variable costs and disregard any fixed costs. The monopolist’s optimisation problem is the following:
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The symbols have the standard meaning as in previous models.

Consider the bathtub diagram below. 
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a) Identify the deadweight loss to the society of the monopoly in the figure. (Hint: remember the objective function in the social planning case and identify it in the figure.)

b) Identify in the figure the reduction in consumer surplus. Explain why you are sure it is a reduction. (Hint: the monopolist is free to choose the social solution, so what happens when he does not.)
2.  Use the reservoir constraint instead of the total water availability and consider the following optimisation problem for the monopolist:
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The symbols have the standard meaning as in previous models.

a) Derive the Kuhn – Tucker conditions. Use these conditions to fill in the missing information about the market prices, water values, total quantities consumed in each period and the distribution of thermal and hydro production on the two periods. Total hydro energy is AD, the size of the reservoir is BC, and the capacities of the thermal plants are given by the short vertical lines at the end of the marginal cost curves. Used capacities are A’A and DD’.
b) Try to discuss the difference between the social solution and the monopoly solution using the figure as the point of departure, without using mathematics or drawing a complete, new figure. Will the placement of the thermal wall for the second period differ between the social planning case and the monopoly solution? (Hint: remember that the thermal walls are endogenously determined.) 
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