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    EXAM 2



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. Given an industry marginal abatement cost function of

MAC = 100 – 3E

and a marginal damage function of 

MD = 2E
a. Find the optimal level of pollution and the per-unit pollution tax that would achieve it. (10 points)
The optimal level of pollution is where

MAC = MD

100-3E* = 2E*

100 = 5E*

E* = 20
The per-unit pollution tax that will achieve this is simply the tax equal to MD/MAC at E*=20. Tax = 2*20 = $40 per-unit. By imposing a tax of $40 per-unit of emissions, all firms will choose to reduce any emissions for which 
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. This will result in total emissions of 20.
b. Compare the advantages and disadvantages of marketable pollution permits and per-unit pollution taxes to each other, and to regulation, in general. (15 points)
Pollution permits and taxes both have an advantage over regulation in that they lead to equal MAC across polluters, thereby minimizing the total costs of reducing pollution by a given amount.

They also give polluters the greatest incentive to innovate to lower cleanup costs and reduce pollution even further (firms can increase their profits by lowering tax expenditures or by selling unneeded permits).

Both taxes and permits (if auctioned) can raise revenue for the government (the “double dividend” hypothesis). s st incentive to innovate and / or cleanup if emissions are difficult to measure and/or monito
Taxes have the advantage of guaranteeing that clean-up costs never exceed a certain amount (the value of the tax) on the margin, but they leave the total amount of cleanup / emissions uncertain if there is uncertainty about the MAC function.

Permits, on the other hand, guarantee that you reach the desired level of total cleanup / emissions, but leave the marginal cost of cleanup uncertain if there is uncertainty about the MAC function.

Both taxes and permits have the disadvantage of being difficult to implement if emissions are difficult to measure and/or monitor.

2. “The Japanese beetle was accidentally introduced into the U.S. in 1916 and has become one of the most destructive pests of turfgrass and woody-ornamental plants in the eastern United States. Millions of dollars are spent each year to control the beetle adults and larvae, or grubs, and to replace and renovate damaged turf and plants. The adult beetles attack over 300 known species of ornamental plants. To make matters worse, beetle grubs are also destructive. They feed on the roots of all cool-season turfgrasses and ornamental plant roots. Their feeding can cause severe damage or kill the plants.” – posting by the University of Wisconsin - Extension

Let the marginal private benefit (i.e. demand) of a soil treatment agent for Japanese beetles in the U.S. be given by

MPB = 40 – 0.5Q

where Q is the quantity of agent purchased (in millions of gallons per year) and MPB is in dollars per gallon. A landowner’s investment in beetle control yields positive benefits to neighboring properties. Let the marginal external benefit of the control agent be

MEB = 20 – 0.25Q.

Assume the supply (i.e. marginal private cost, MPC) of the control agent is perfectly elastic at a price of $30 per gallon.

a. Calculate the deadweight loss at the competitive market equilibrium if there is no government intervention. (10 points)

The competitive market equilibrium occurs where demand = supply (i.e. where MPB = MPC) and ignores the positive externality of the control agent

40-0.5Q=30

Q = 20 million gallons per year

P = $30 per gallon

The socially efficient quantity includes the positive externality of the control agent, and occurs where MSB = MSC.

(40-0.5Q) + (20-0.25Q) = 30

60 – 0.75Q = 30

Q* = 40 million gallons per year

The total DWL is the area between the MSB and MSC curves from 30 to 40 (on the appropriate graph). This area is 


DWL = ½ * (40 – 20) * (15) = $150 million per year

where the “15” is the MEB at Q = 20 (i.e. this is the height of the DWL triangle, and 40 – 20 is the base).
b. Discuss three possible policy recommendations to correct the inefficiency. Which would you advocate in this case? (15 points)
The five different government approaches we discussed were:

i. Moral suasion – Encourage people to consider the external benefits of their actions, take voluntary steps. Advantage: Low-cost (to government), little interference in markets, people’s lives. Disadvantage: Will it be effective due to free-rider problem?

ii. Pollution Prevention Programs – Provide consumers and firms with information and technology that will both mitigate environmental concerns and save them money. Advantage: Consumers and businesses are more likely to take steps if they also help themselves. Disadvantage: May not be enough to sufficiently address problem. People may be “liquidity constrained”, that is they may not have the money on hand to make long-term investments, even if such investments are financially beneficial to them.

iii. Direct Production of Environmental Programs – Government could find ways to “clean up” the problem (such as application of the agent itself). Advantage: May be effective if the problem has already been created and cannot be mitigated by changes in people’s behavior alone. Disadvantage: Would they be permitted on to spray agent on private property?

iv. Command and Control Regulation – Impose regulations that require firms / consumers to use certain technology or change behavior. Advantage: Enough regulations, if enforced, could certainly address problem. Disadvantage: Pretty “heavy-handed” here.

v. Economic Incentives – Use of pollution taxes, tradable pollution permit systems, and other incentives to encourage people to reduce emissions. (Really just a Pigouvian-type subsidy here on the control agent).

3. What is the difference between a pure private good and a pure public good? Provide an example of an environmental pure public good, and briefly explain why we expect government intervention to be necessary to have the efficient quantity of such pure public goods provided. (25 points)

Pure public goods are non-rival and non-excludable in consumption, while pure private goods are both rival and excludable. Non-rival refers to the fact that as one person benefits from the good, the benefits to others are not reduced. Non-excludable means that the benefits of a good cannot be withheld from someone (particularly if they don’t pay the provider for the benefits).

Examples of environmental pure public goods are wetlands and forests. Because of the non-excludability property, we expect that private providers of such goods would have difficulty extracting compensation from consumers for their services in the absence of government intervention. Therefore, owners of these resources would likely choose to use them in other ways that would provide an income stream (such as logging, producing agricultural crops, etc) despite the potentially large benefits of unaltered forests or wetlands. This is why government intervention in the form of economic incentives or outright purchase and conservation is likely to be necessary for an efficient quantity of such goods to be provided.
4. “Superfund is the name given to the environmental program established to address abandoned hazardous waste sites. It is also the name of the fund established by the Comprehensive Environmental Response, Compensation and Liability Act of 1980, …. This law was enacted in the wake of the discovery of toxic waste dumps such as Love Canal and Times Beach in the 1970s. It allows the EPA to clean up such sites and to compel responsible parties to perform cleanups or reimburse the government for EPA-lead cleanups.”
 

Explain how you might use hedonic pricing to estimate the total social benefits of cleaning up a Superfund site. (25 points)

Collect a random sample of houses in the vicinity of the site that were recently sold and record the sales price of each house as well as any important characteristics of the house (size, age, yardsize, etc). You would also record the distance from the site (for example, in miles) as the ultimate variable of interest.

You would expect that houses located closer to the site would have lower house prices than houses located further from the site because Superfund sites are associated with environmental contamination.

You would use statistical analysis (i.e. regression analysis) to determine how much house prices decrease as a result of the presence of the Superfund site. Based on this result and the number of houses within each distance from the site, you could calculate the total increase in property values that one would expect if the site were cleaned up. This number would provide an estimate of the total benefits from cleaning up the site (presuming that all contamination from the site could be removed). The benefits could then be compared to the costs.
� U.S. Environmental Protection Agency (EPA), http://www.epa.gov/superfund/about.htm.
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