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· 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. Public goods, by definition, are any goods (or services) that are provided by government and paid for by general taxation of the public. Private goods, by definition, are any goods provided by the private sector. True / False / Uncertain. Explain. (25 points).

False; by definition (as far as this class is concerned) public goods are goods that are non-rival and / or non-excludable. Pure private goods are both rival and excludable. Who provides a good is, therefore, less important than the inherent characteristics of the good. In fact, some pure public goods are provided privately (such as FM radio, wildlife conservation, etc) by for-profit and non-profit organizations, and some pure private goods are provided publicly (such as health care, some housing, and education).

2. 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.

3. 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 electricity is provided by the state utility and the price of electricity is set 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

per kilowatt hour. Let the daily market demand (the marginal private benefit) for electricity be approximately
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 and produces all the electricity demanded at that price.
a. Ignoring any negative externalities that might be generated by electricity production, 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 = 4.5 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 (assuming no positive externalities) and  MSC = MPC (ignoring any negative externalities). Setting the demand curve equal to 0.10 and solving for Q yields Q* = 4 million kwh per day.

The DWL from consumption at 4.5 rather than 4 is the AREA BELOW the MSC (0.10) line, but above the MSB / demand line, from 4 to 4.5. This area is a triangle given by 1/2 * (4.5 – 4) * (0.05) = $.0125 million or $12,500 per day. Note that if there are negative externalities (indicating the MSC is greater than MPC), then the deadweight loss would be even greater.

b. Explain in words why there is a “deadweight loss” generated by the state electricity rate of P = $0.05? (10 points)
Up to 4 million kwh per day, the value of the electricity consumed exceeds the costs of electricity production. However, after 4 million the costs of additional electricity consumption exceed the additional benefits received. Therefore, we must consider each kwh of electricity consumption past 4.0 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. 

Deadweight loss occurs anytime the benefit to society from an activity is less than the cost of the activity.

4. The “law of diminishing marginal product” in economics states that, as you add more of a variable input (e.g. labor) to a fixed quantity of other inputs (e.g. land, capital, natural resources) then the additional output per unit of the variable input (a.k.a. the marginal product of labor) must fall over time.
a. If true, what would the law of diminishing marginal product imply about the impact of continued population growth on human well-being, and the desirability of population growth in general? (10 points)
If the “law of diminishing marginal product” holds, in general for population growth over time, then eventually the marginal product would fall below the current “average product” (how much stuff people have, on average), and the population would tend to get worse off, on average. That is, people would produce less than the average person consumes, and the average level of consumption must necessarily fall as population continues to grow. This implies, perhaps, that there is an optimal population size that we may already be approaching (or have past). Continued population growth past this point will only make humans worse off, on average.
b. Comment on the “law of diminishing marginal product” analysis above in light of the Simon-Ehrlich wager and the general debate over population growth, in general. Who would agree with the “diminishing marginal product” principle? Who would disagree, and why? What would they say is missing? (15 points)
Ehrlich would probably agree with the theory and assume that we have past the optimal point. He predicted that continued population growth would result in human misery. He represents the typical neo-Malthusian.

Simon might agree that “diminishing marginal product” holds in principle, but is not really applicable here because other inputs are not being held constant. That is, while land and natural resources are reasonably “fixed” resources on the planet, capital and, more importantly, human ingenuity / technology are never fixed. So the actual marginal productivity of labor may actually be rising continuously over time, implying that population growth is actually more desirable and beneficial over time. Simon is a typical “rational optimist” or economic “Cornucopian”.
