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    EXAM 1



Fall 2008
· Answer all questions in a blue exam booklet. Number each answer, and begin each answer on a new page. Please write clearly. Answers that are not legible will receive no credit.

· When drawing graphs, be sure to label everything, including the axes. It is not particularly important to draw perfect graphs, but if a graph doesn’t come out the way you intended, please explain what you were trying to show.

· For analytical problems, show enough of your work so that I can see how you arrived at the answer.

· Use correct terminology whenever possible.

Answer all questions below.
1. Answer both of the following:

a. Explain what it would mean for a global treaty (and plan of action) for mitigating climate change to be a “Pareto Improvement” for all nations. Would this be important for such a treaty to be accepted by all nations? (10 points)

A Pareto Improvement would mean that at least one country is made better off as a result of the treaty (and corresponding action), and no country is worse off. This would clearly facilitate agreement by all nations. However, it should be noted that a country may refuse to sign such an agreement for several reasons. It is possible that a country may not believe they will be better off as a result. Or a country may believe it will be better off as a result of the agreement, but believe it will be even better off by “free-riding” on the efforts of the other signatories, and not take any action itself.
b. Compare the concept of Pareto efficiency to the Hicks-Kaldor concept of efficiency. (15 points)

The Pareto efficiency criterion requires that events be “Pareto improvements”. That is, the event makes someone better off without making anyone else worse off. Pareto efficiency would then be an outcome where all Pareto improvements have been realized (that is, no further Pareto improvements are possible. The key here is that no one be made worse off in the process (anyone harmed by an action would have to be sufficiently compensated.)

The Hicks-Kaldor (or “potential Pareto improvement”) criterion is probably more practical for evaluating the desirability of events, because it does not require that all persons harmed by the event be compensated. It only requires that the benefits of the event to society be greater than the costs. Hicks-Kaldor efficiency would then be a state where all events that have the potential to be Pareto improvements have taken place, even if some parties are left uncompensated, and thus worse off by the event.
2. Some education is funded by property taxes, whereas other forms of education are funded by charging tuition. Suppose that within a community, the rising costs of education require the community to raise more money. Would these rising costs of education have the same impact on the desired number of children regardless of whether the system was funded by property taxes or tuition? Analyze each scenario using the microeconomic theory of fertility model discussed in class. (25 points)
Property taxes lower the household’s disposable income. Assuming children are a normal good, a decrease in income will shift the MB curve to the left (i.e. decrease the demand for children). This will result in lower optimal number of children.
Similarly, an increase in school tuition rates should lower the optimal number of children, but for a different reason. Tuition is an important cost of having children. An increase in tuition, therefore, will shift the MC curve to the left (or “up” if you prefer), resulting in a decrease in the optimal number of children in the model.

We’d probably expect a greater impact from the tuition increase compared to an increase in property taxes. If both raise the same amount of revenue, the property tax increase will be spread out amongst all households (specifically, property owners) in the community, whereas the costs of the tuition increase would be concentrated on those families with children.
3. The Federal Government of the U.S. has made plans to transport to and store at Yucca mountain in Nevada 70,000 tons of depleted uranium (from the nation’s nuclear power plants). The state of Nevada, and the city of Las Vegas in particular, are vehemently opposed to the plan and have vowed to block, by force if necessary, any shipments of uranium into the state. Las Vegas is the closest metropolitan area to Yucca mountain, and virtually 100% of the uranium shipments to Yucca mountain would have to pass through the city by either rail or highway. Despite the fact that the uranium is highly radioactive and could pose a serious risk to the health of local residents in the case of an accident or terrorist attack, government planners are confident that the plan can be carried out safely and successfully, and they are committed to proceeding.

Explain the Coase theorem and its relevance and applicability (or lack thereof) to the Yucca mountain controversy. (25 points)
The Coase Theorem posits that, in the presence of externalities, the involved parties will bargain to the efficient outcome if property rights are assigned, regardless of who they are assigned to. Two general conditions are necessary: (i) transactions costs must be sufficiently low, and (ii) the involved parties must be able to identify each other and the source of the externality.

The required conditions seem to be satisfied here. For example, if Nevada has the right to deny disposal, then the Fed Govt would have to compensate the state sufficiently for them to allow disposal. If they cannot, the efficient outcome is for the wastes to be disposed of elsewhere.

4. In many transition economies (e.g. those that are transitioning from a centrally planned economy to a market economy), it is still the case that the price of electricity provided by the state utility is well below the marginal cost of production. 

Let the marginal private cost (MCprivate) per kilowatt hour (kwh) of electricity production be constant at 

MCprivate = $0.10

Furthermore, let the marginal external cost (MCexternal) associated with environmental damage from electricity production be constant at 

MCexternal = $0.08

per kilowatt hour. Let the daily market demand for electricity be 

P = 0.50 – 0.10Q

where P is the price per kilowatt hour (in dollars) and Q is the quantity of electricity demanded (in millions of kilowatt hours per day).

Assume the state charges a price of P = $0.05 per kilowatt hour. 

a. Calculate the deadweight loss (in dollars per day) from electricity consumption at the state rate. (15 points)

At the state rate of P = 0.05, total electricity consumption would be Q = 4.2 million kwh per day (found by plugging P = 0.05 into the demand curve and solving for Q). The efficient quantity of electricity consumption is where MSB = MSC. MSB is given by the demand curve. MSC is MPC + MEC = 0.10 + 0.08 = 0.18. Setting the demand curve equal to 0.18 and solving for Q yields Q* = 3.2 million kwh per day.

The DWL from consumption at 4.5 rather than 3.2 is the AREA BELOW the MSC (0.18) line, but above the MSB / demand line, from 3.2 to 4.5. This area is a triangle given by 1/2 * (4.5 – 3.2) * (0.13) = $.0845 million or $84,500 per day.

b. Explain in words why there is a “deadweight loss” generated by the state electricity rate of P = $0.05? (10 points)
Up to 3.2 million kwh per day, the value of the electricity consumed exceeds the costs of electricity production, even including the external environmental damages. However, after 3.2 the costs of additional electricity consumption exceed the additional benefits received. Therefore, we must consider each kwh of electricity consumption past 3.2 million a net loss to society. Adding up the net losses all the way up to 4.5 million (the excessive level of consumption that occurs at the artificially low state rate) is what results in the so-called “deadweight loss” to society.
