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Seminar exercise 1
Consider a hydropower social planning model for two periods with a water accumulation constraint and a restriction on the size of the reservoir:
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where
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1. Show, using both Kuhn – Tucker conditions and bathtub diagrams, conditions for both social prices to be zero in the optimal solution. (Hint: non-satiation cannot be assumed, must assume the opposite.)
2. Assume that the intersection of the demand curves within the bathtub diagram is to the right of the line from C shown in Lecture 2, slide no 12 . What are your conclusions about optimal social prices, water values and allocation of water. (Hint: remember the possibility of inequalities in the Kuhn – Tucker conditions.)
3. The following social planning model can be found in the literature:
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        Here W is a given amount of water (measured in kWh)

        Derive the Kuhn – Tucker conditions for this model.

4.   Discuss the conditions for the two models to give identical optimal solutions.          Illustrate using a bathtub diagram.
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