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Seminar exercise 5

Consider a home country (region) with an interconnector to another country (region) and that the import/export prices are given and independent of the volume of trade of the home country. The capacity of the interconnector is limited, and we do not consider the loss on the interconnector. The social planning problem for the home country is:
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The definitions of new symbols are
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1. Derive the Kuhn – Tucker conditions and explain how home prices may differ from trade prices. (Hint : set up the Lagrangian and differentiate wrt the endogenous variables)

2. Look at the first bathtub diagram below. The dotted demand curves represent autarky. Make sure that the illustrated solution is in accordance with the Kuhn – Tucker conditions. (Hint: set out  the relationships between social prices and shadow prices portrayed in the illustration) 
3. Assume that the trade price for period 1 is lower or equal to the trade price for period 2. Demonstrate that the home price solution shown for period 1 in the second diagram gives the upper limit for the import price leading to a full utilisation of the import capacity, and that the home price solution for period 2 gives the lower limit for the export price leading to a full utilisation of the export capacity. (Hint: Try what happens if you introduce the given trade prices outside these bounds within the diagram, start with period 1)
4. Investigate the situation when the trade price is the same for the two periods, and in between the maximum and minimum values shown in the diagram for the two periods. Discuss the two situations that the trade price is higher than the autarky price and lower. Use the first diagram.
5. Expand the number of time periods with one period, i.e. T = 3. Assume the same situation for the trade prices in period 1 and 2 as illustrated in the bathtub diagrams. Assume that the trade price for period 3 is higher than for period 2. Discuss how the available water l now will be used in period 2, and how much will be transferred to period 3  staying with the bathtub diagram shown for the two first periods. (Hint: the trade price for period 3 is now given from the future when deciding on the water use in period 2.) Try to indicate how a bathtub diagram for period 2 and 3 would look like. (Hint: the situation for period 2 shown in the diagram for periods 1 and 2  when introducing a trade price for period 3 will be identical to the situation for period 2 in a diagram for periods 2 and 3.)
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