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Air Pollution Allowances
Background
There are several different types of pollution control measures that the government imposes on polluters to achieve compliance with environmental regulations. “Point source” controls impose standards on the emissions coming out of a facility (such as a factory) without regard to the cost of achieving the standard or the mixture of that discharge with other point source discharges in the local environment. Another method concentrates on the level of pollution in the local area (such as a river segment or air within a city’s boundaries), requiring some sort of pollution reduction measures when the area is out of compliance. This latter method is used under the Clean Air Act, but has been difficult to enforce given the large number of individual air pollution sources that exist (for example, automobiles). Under an allowance trading system, large stationary sources of air pollution, such as power plants, receive a certain number of “pollution allowances” for a specified period of time, based on local clean air standards and allocated to the sources according to their historic fuel consumption and a specified emissions rate for the source. Allowances are in units of pollutant emitted, so a polluter will use up its allowances as it pollutes. The key to the system is that these allowances may be traded between sources, or may be “banked.” At the end of the period, each source must have enough allowances to balance its emissions for that period, otherwise a penalty on each excess unit of pollution is imposed. The goal of this system is to use market incentives of rewards and penalties to reduce pollution, allowing polluters to make their own decisions as to how to expend their allocation of pollution allowances.
Example
An electric utility, Metropolis Power and Light (MP&L) wants to install a certain pollution reduction technology at one of its electricity generation plants that will cost $100,000. Without an allowance system, MP&L may not be rewarded for doing the right thing, and has no other incentive to do so. However, under an allowance trading system, MP&L would save four allowances if it installs the clean air equipment and reduces its emissions of pollution. MP&L can sell the allowances in the pollution allowance market and recover part or all of the money it spent on the equipment, or even receive compensation above the amount spent. Another utility, Commonwealth Gas and Electric (CG&E) does not implement any pollution reduction measures. During the year, CG&E has used up all of its allowances and is going to pay $250,000 in fines for pollution in excess of its allowances. CG&E estimates that it is 4 allowances short for the period and is willing to pay MP&L up to $250,000 for four allowances. Hence, MP&L, by implementing pollution reduction measures at a cost of $100,00, is rewarded the difference between that cost and the market value of the allowances it saves (in this example, $250,000 – $100,000 = $150,000 to MP&L).
AIR POLLUTION ALLOWANCE TRADING
For this exercise, each group has been given a role and an individual set of facts outlining the rules and circumstances going into the pollution allowance trading game. Each group represents a public utility that emits air pollution, however, the amount each can emit is limited by the government. A group will be penalized for exceeding air pollution limits. For each round of the game, each group will receive a certain number of air pollution allowances that represent a portion of the amount of pollution they are allowed to emit. If a group does not use up all of its allowances, it can trade or bank remaining allowances. For example, if a group receives 5 allowances, and each allowance permits 1,000 tons of pollution, then the group’s factory can emit 5,000 tons of pollution. Any excess would be subject to a fine. If the group emits 3,000 tons, then it will only use up 3 of its allowances, and may then sell or bank the other 2. If the group emits 7,000 tons of pollution, it will be penalized unless it purchases extra allowances or has banked allowances. There will be five rounds of trading. Each round represents one year. At the beginning of each round, each group will receive an allocation of allowances. For each round, the number of allowances received will be the same for each group, however, the number of allowances may increase or decrease from round to round. Extra allowances banked during one round may be used during subsequent rounds. In addition to deciding whether to buy, sell, or bank allowances, a group may also decide to purchase pollution reduction technology. Technology units cost $2,000. Each unit provides 500 tons of annual pollution reduction. Technology units reduce pollution beginning in the year they are purchased and will continue to provide pollution reduction in subsequent rounds. In no event can a group emit less than 5,000 tons per year. An allowance permits the emission of 1,000 tons of air pollution. The penalty for exceeding the allowance limit is $1 per ton per year.
TO RECAP:
· 5 rounds of trading.
· Allowances are distributed at the beginning of each round.
· An allowance permits 1,000 tons of pollution.
· Extra allowances may be bought and sold, or banked (saved for use in future rounds).
· Penalties = $1 per ton in excess of allowances.
· Pollution reduction technology costs $2,000 per unit.
· Technology reduces pollution by 500 tons per round.
· Technology is permanent.
·  A group cannot emit less than 5,000 tons per round.
Allowance Trading Game Score Sheet 
You are a coal-burning electric power utility with a single power plant. You have received 10 pollution allowances for the first year. The number of allowances you will receive in future rounds is unknown. Based on your current projections, you will emit ______ tons of pollution annually in the coming 5 years.
1. Calculate your pollution emission allowance for the year.
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
2. Do you have any extra allowances for the year (is your annual pollution emission less than your total allowances in hand)?
a) NO, skip to question 3 

b) YES, how many (you can skip question 3)?
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
3. Did you exceed your allowances (is your annual pollution emission greater than your total allowances in hand)?
a) YES, how many extra allowances do you need?
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
b) Calculate any penalties you will pay if you are not able to purchase extra allowances.
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
c) How much would you be willing to pay for an allowance? Divide the penalty amount bythe number of allowances you need.
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
The auctioneer (your teacher) will now tally the number of allowances available.
4. Before trading begins, would you like to purchase pollution reduction technology? If yes, how many units?
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
Recalculate your annual pollution emissions.
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
The auctioneer will now re-tally the number of allowances available. Now begin trading. Some groups have extra allowances that they may wish to sell, while others will be paying fines if they do not acquire extra allowances. Note that groups with extra allowances do not have to sell them if the selling price is not high enough. They can bank them for use or sale in later rounds.
5. How did your group end up at the end of the year (+/-)? (include money received for extra allowances sold, money paid in penalties or for extra allowances needed, money paid for pollution reduction technology, and the number of allowances banked)
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
6. What is the current price of an allowance?
Year 1: ________ Year 2: ________ Year 3: ________ Year 4: ________ Year 5: ________
Now go on to the next round. Your teacher will tell you the number of allowances each group will receive. Remember that this number may go up or down. For each round, fill in the above work sheet, recording the results of each round of trading. Be sure to keep track of your current account: the amount (+ or -) that your group has had earned or spent.

Post-Activity Questions 
1. Who did the best? Why?
2. At the beginning of the game, Group 5 was in the best position. Did they maintain their lead? How did Group 4 fare? Why? Compare Groups 1 and 2, who began on even footing. Did one do better than the other? Why?
3. Discuss the usefulness of an allowance trading system, in particular the incentive to reduce emissions through the use of pollution reduction technology. 
4. Are there alternatives to this system? Consider the choices you would face and make if you were the regulator.
