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    EXAM 2



Fall 2012
· 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. Many environmentalists have been slow to accept economic incentives (such as per-unit pollution taxes and marketable pollution permits) as alternatives to command and control regulation for controlling pollution. Many argue that economic incentive systems are immoral because they sell the right to do something that causes harm to the environment and other people. How would you counter this argument? (20 points)

Regulation (such as requiring all firms to install pollution-control devices, for example) has the advantage that you don’t have to actually monitor emissions (only whether or not they are meeting the inspection). However, regulation is unlikely to achieve the desired pollution reduction in the cheapest way possible where MAC1 = MAC2.

Pollution taxes and permits are likely to achieve the desired reduction in pollution at a lower cost. Plus, taxes and permits (unlike regulation) also raise revenue and give the firms an added incentive to develop new technology to decrease their pollution (and save money / increase profits). So, ultimately we should care about what is best for the environment as well as the economy, instead of a rather vague notion of morality.

2. An industry consists of two firms that consume large quantities of water, which they currently get for free. Firms can take costly measures to reduce their current water consumption. Firms have marginal abatement (or reduction) costs given by

MAC1 = 4000 – 200W1
and

MAC2 = 2000 – 100W2
where Wi is firm i’s total water consumption (in units per day) and MACi is firm i’s marginal water abatement (or reduction) cost, measured in dollars per unit.
a. Starting from the free market (or price equal to 0) level of total daily water consumption in this industry, what would be the cheapest way to reduce water consumption by 12 units total across the industry? Be sure to specify in your answer how much each firm should reduce water use (and what each firm’s final water consumption level should be). (20 points)
Set MAC1 = MAC2 and W1 + W2 = 28, and solve for W1 and W2. (Note that the unregulated level of water consumption is W1 = 20 and W2 = 20. Total water consumption is 40. We want to reduce this by 12 units to 28 total units).

This yields optimal water consumption levels of W1 = 16 (i.e. reduces water use by 4 units) and W2 = 12 (i.e. reduces water use by 8 units).

b. Comment on the desirability of using a water tax versus tradable water permit system for reducing water consumption in this industry? What are the advantages and disadvantages of each approach? (20 points)
Taxes have the advantage that the total costs of reducing water use will be limited (firms will never have to pay more than the tax for water, and everyone knows this). However, the actual level of water reduction that will be achieved will not be known beforehand, if there is any uncertainty about firm’s MAC curves. With a water permit system, we know that firms will meet the target amount of water use, but this could prove very costly (e.g. the equilibrium permit price) could be very high if there is uncertainty about the MAC curves. Thus, the desirability of each depends on whether you are more concerned with hitting the target amount, or more concerned about limiting total abatement costs (on the firm, and on the economy).

3. “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 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 of the control agent is perfectly elastic at a price of $30 per gallon.

a. Calculate the deadweight loss at the market equilibrium if there is no government intervention. (20 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 20 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? (20 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).

