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 PROGRESS
 
 ON MARKET INCENTIVES
 
 cid rain became the dominant environmental concern in the late 1970s.This problem resulted from a quirk in the 1970 Clean Air Act; Congress had designed a two-tiered svstem that imDosed stringent standards on new sources, and all but ignored existing sources. The aim was to lessen the economic pain to existing electricity generation units, especially in the East. Utility companies extended the operating lives of existing plants so that the new sources did not dominate electricity generation by 1980, as Congress bad assumed. Because utilities seemed determined to double or even triple the operating lives of old plants, Congress realized that it would have to force them to retrofit the plants with control devices or replace them with new units.
 
 incentives rather than commandand-control regulation. Rather than specify the abatement technology, Congress specified emissions limits for each stack. However, the Act granted flexibility by allowing utilities to comply, beat the limit, and sell the surplus-or fail the limit and purchase another utility’s surplus. These decentralized market incentives are estimated to reduce compliance costs by at least 20% from the estimated $5 billion. Although economists have advocated market incentives for pollution abatement for 80 years, the public continues to be suspicious. EPA gradually introduced policies such as offsets and bubbles, but market incentives were never explicit. (Offsets allow a new plant to emit in nonattainment areas as long as the old sources reduce in toto their emissions by more than an equal amount. Bubbles allow a plant to meet in toto emission re-
 
 TRADING SULFUR DIOXIDE ALLOWmCES FOR ABATING POLLUTION
 
 Despite concerns about acid rain, the 1980 Clean Air Act was voted down because of the high cost of abatement and the potential financial burden on consumers in Illinois, Indiana, and Ohio. Passage of the 1990 Clean Air Act, on the other hand, was propelled by continuing concern over acid rain since 1980 and bv President Bush’s desire to clean ihe environment using market
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 quirements, not each sourcetunit individually.) By putting market incentives in the new law, Congress took a bold step to obtain President Bush’s support and to appease utilities. We describe the background for this new approach to environmental regulation, the way Congress intends it to work, and the discharge allowances traded to date. The objective of Title IV of the 1990 Clean Air Act (Acid Deposition Control) is “to reduce the adverse effects of acid deposition through reductions in annual emissions of sulfur dioxide by ten million tons from 1980 emission levels, and . . .of nitrogen oxides emissions of approximately two million tons from 1980 emission levels. . . ” The goals are to reduce annual emissions to approximately 13.4 metric
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 tons of SO, and 18.4 metric tons of NO,, reductions of 43% and IO%, respectively.
 
 How the Act works The 1990 Clean Air Act is aimed at generators larger than 25 MW, because these are the largest polluters. Congress had no concerns about immediate job losses because higher costs are unlikely to close
 
 these generating units. Centralized command-and-control regulation gives a utility a Hobson’s choice: a unit nearing the end of its operating life must either be retrofitted with a $300 million scrubber or closed. However, market incentives give each source an emissions allocation, but also flexibility. If a plant has lower emissions than the target, it can sell the “surplus” emissions
 
 as allowances to plants that fail to meet their target. To encourage energy conservation and renewable energy, Cong e s s created additional credits for utilities pursuing these activities. Too often, however, Congress adds irrelevant or even contradictory provisions. For instance, if abating SO, is important, why add 300,000 allowances? On the other hand, if
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 conservation and renewable energy are attractive, why add special incentives? The 10-million-ton annual reduction in SO, must be accomplished by January 1, 2000. Phase I (Jan. 1, 1995-Dec. 31, 1999), which requires a five-million-ton annual reduction of SO, emissions, targets 115 of the country’s dirtiest electricity plants (262 units); these coalfired generators must reduce their emissions to 5.7 million tons. Phase I1 (Jan. 1,2000, onward) requires an additional five-million-ton reduction of SO, emissions annually. Utility emissions are capped at 8.9 million tons, which will be roughly two-thirds of the nationwide SO, emissions. One major concern is that trading allowances might worsen air quality in a n area, perhaps causing health damage. This will not happen. The 1970 Clean Air Act requires EPA to set primary air quality standards that protect health. Moreover, the legislation does not allow a new source to worsen air quality in a nonattainment area. The 1977 legislation requires EPA to prevent significant deterioration of air quality, even if air pollution standards are not violated.
 
 No burst of trading yet To date few trades have occurred because EPA has not yet promulgated the regulations required for implementation of emission allowance trading. State public utility commissions also must clarify how they will treat the cost of, or receipts from, allowance trading. Thus, the trades made to date are enshrouded in uncertainty about what precisely is being purchased and how the revenues and costs will be treated. Nonetheless, three trades have taken place: 15,000-25,000 tons of SO, were traded on an unannualized (no time limit) basis from Wisconsin Power and Light to Duquesne Light; 10,000 tons of SO, were traded from Wisconsin to the Tennessee Valley Authority (TVA), also unannualized; and Alcoa Generating Corporation will sell 5000 emission allowances annually over a five-year period beginning in 1995 to Ohio Edison Company. Because the state of Wisconsin’s standards are more stringent than Phase I emissions standards, Wisconsin Power found itself with a valuable “commodity”-its excess allowances. The Clean Air Act‘s Allowance Tracking System is responsible for monitoring these trades.
 
 Wisconsin Power will install continuous emissions monitors on its smokestacks to prove that it has reduced emissions (this monitoring results from state, not federal, regulation). Alcoa has allowances to sell because one of its units will switch to low-sulfur fuel. The Alcoa-Ohio Edison trade is the first transaction between an electric utility and a manufacturer. Wisconsin Power used brokers (Clean Air Capital Markets, Washington, DC) for its TVA trade and direct negotiations for its trade with Duquesne. Wisconsin Power sold its allowances at $250-$400/ton, considerably lower than the earlier forecast price ($600-$900/ton in December 1990 and $500/ton in July 1991). The Alcoa allowances were sold at $250-$350/ton. On S e p t e m b e r 2 5 , EPA a n nounced that the Chicago Board of Trade (CBOT)had been chosen over the New York Mercantile Exchange and a brokerage firm to run a U.S. Treasury-style auction on sulfur dioxide allowances for three years beginning March 1993. It is a bit mystifying why three institutions were competing to run the market. because they receive no fees or payments to offset their costs. The 1990 Clean Air Act instructs EPA to sell a small number of allowances each March, apparently to ensure that there will be some allowances for sale each year and to ensure that independent power producers are not run out of the business. CBOT plans to offer futures contracts, which makes the market more interesting and may generate some fees. It also “. . envisions an entire eco-complex” according to CBOT president Thomas R. Donovan. This market will not be the size of Treasury bills futures or pork bellies; the number of buyers and sellers is small. CBOT is betting that environmental allowance trading will grow quickly. Problems with the Clean Air Act involve litigation and delays. Currently, nine states are suing EPA because they will not be able to meet statutory deadlines and will find themselves open to litigation. Also, the Office of Management and Budget, the President’s Competitiveness Council, and the Department of Energy have failed to reach a consensus on actions EPA should take.
 
 .
 
 Other emissions and discharges Before the 1990 Clean Air Act became law, market incentives were written into the legislation for controlling chlorofluorocarbon (CFC)
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 emissions. A tax of approximately $1per pound was levied on the production of CFCs: the precise value of the tax is determined by the ozone-depleting potential of a particular CFC. That tax appears to be helping to phase out CFC production before 1996. The South Coast Air Basin Commission (California) has announced that it will allow allowance trading under its RECLAIM program for emissions of ozone precursors (volatile organic compounds and nitrogen oxides). Implementing tradeable allowances for water discharges is now under investigation for controlling water pollution. Incentives will reduce costs The needless costs and administrative complications of commandand-control environmental regulation have been evident since the beginning of the environmental era. Market-based incentives finally have come to center stage as environmental regulation costs have exceeded $130 billion per year. In our judgment. this approach will lower the costs of improving environmental quality significantly. Institutional difficulties, however, currently hamper implementation. Nonetheless, if EPA and the state public utility commissions can act soon to define allowances and regulatory strategies, we predict active allowance trading and general recognition of the efficiency of the market-based approach to air pollution abatement. Caml B. Goldburg is a doctoral candidate in economics and political econo m y at Cornegie Mellon University’s Gmduate School of Industrial Administmtion. Her primary fields of study ore natural resource economics and game theory.
 
 Lester B. Lave is the James Higgins Professor of economics and university professor at Cornegie Mellon University. His current r e search includes global climate change. risk analysis of toxic chemicals, and communicating about risks.
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