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Seminar exercise 8
Consider a monopolist running hydropower plants aggregated to one plant and one reservoir . The monopolist’s optimisation problem is the following:
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The symbols have the standard meaning as in previous models.

1. Derive the Kuhn – Tucker conditions and discuss the difference in strategy between the monopolist and a social planner. (Hint: set up the Lagrangian and discuss the implication of flexibility-corrected prices being equal to the same period’s water value.)
2. Discuss the situation leading to spilling of water in a period as part of the optimal solution. Why does not an assumption of non-satiation guarantee a positive water value? (Hint: think about the minimum value of the marginal revenue that can be part of the optimality conditions of the monopolist.)
3. A regulator wants to prohibit spilling. Find how such a prohibition is expressed for each period and derive the Kuhn – Tucker conditions for the case of prohibition of spilling. (Hint: check what we did in lecture 9, slide no. 11.)
4. Illustrate this constrained solution using a bathtub diagram for two periods. Assume that without prohibiting spilling the monopolist will want to spill in both periods. (Hint: use the last slide from Lecture 9.)
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