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A.  What is the Acid Rain Program.
1.
The 1990 Clear Air Act is designed to cut acid rain by reduced emissions to half of their 1980 levels, beginning in 1995.  It is the first federal program in the U.S to rely on tradeable emission permits.

2.
During Phase I, 1995-1999 aggregate annual emissions from the 263 dirtiest generating units, so called "Table A" units in the northeast and mid-west must be below a fixed cap.  In phase II, 2000 and beyond all other units in the U.S. are subject to a tighten cap on annual emissions.  Emissions are monitored from affected units at an annual cost of 125,000 a unit.

3.
In both phases of the program owners of affected units are given a fixed number of permits-following rules that depend primarily on historical emissions and fuel use.  A small number of additional permits are auctioned off annually by EPA with the revenues returned to the utilities in proportion to their permit allocations.
4.
A permit can be used in the year it is issued or banked for use in any subsequent year.  The price of a permit was expected to rise from $300 a ton in phase I to $600 in phase II.

5.
This program is a departure from command and central tradition. (CC) Where engineering or performance standards were used.  In 1971 EPA maximum emission rate for sulfur dioxide expressed in pounds of sulfur per unit of fuel burned for new coal-fired generating plants.  Additional emission constraints, varying in stringency, were placed on existing units under different state implementation plans.  But no limits were imposed on total emissions.  In contrast, the permit approach focuses on total emissions.  In 1977 eastern coal interests were able to obtain legislation that required all new units to install scrubbers independently of whether they used dirty eastern coal or clean western coal.

6. 
Emissions can be reduced by (1) fuel switching burning western coal with less sulfur or natural gas or by installing expensive scrubbers ($125 million on average).  Existing units varied considerably in the ease and cost with which they can switch to low-sulfur fuel or accommodate scrubbers.  To impose the same standards on all units would have imposed very high costs on some utilities or regions.

7.
Past regulatory policy typically ducked the problem by subjecting new units to stricter standards than old units — The so-called new source bias.  As a result, utilities faced strong incentives to extend the life of their units.  By 1985, 83 percent of emissions came from old dirty plants.  Any effective acid rain program would have to deal with these units.  The reason that Congress adopted the non-traditional approach of permits was that the units differed so much in their design and site characteristics varied so enormously and so did their costs of abatement.  So there was no workable command-and-control solution to the acid rain problem.


This experience indicates that CC is not workable when old plants, must reduce emissions, are very durable and heterogeneous.  In Houston there are plants that require industrial emitters of nitrogen oxides to cut their emissions by 90 percent by 2007 as part of Houston's plan to meet the standard for ozone.  There are no indications at this time that permits or some other instrument that would add some flexibility into the system and account for cost differences across point sources is under discussion.

8.
Schmalensee and co-authors claim that the permits were given to utilities rather than sold because there was no way a sales-based program could have passed Congress.  

What Happened to Sulfur Dioxide Emissions?


In 1995 emissions fell to 5.3 million tons 39percent below total allowances issued or auctioned for that year.  One explanation for this dramatic over-compliance in 1995 and 1996 involves inter-temporal trading and optimization.  As allowances have been expected to be more expensive in phase II then in phase I firms may have had the incentive to reduce more emissions in the early period and to save these allowances for phase II when the allowances could be sold at a profit.


Another explanation for over compliance early in phase I was that the market underestimated the extent to which declines in rail rates would allow the penetration of low sulfur coal from the west and so they over invested in scrubbers and signed long-term contracts for too much low-sulfur coal.


A final consideration is related to a provision that was designed to give the firms more flexibility — to allow them to "volunteer" as — Table A units - for emission reduction.  While there were only 263 table A units - 170 units "volunteered" in 1995 and 1996.  The volunteers decreased their emissions substantially and it is not clear why there were so many firms that volunteered for early compliance.

How were emissions reduced?


The authors estimate that 45 percent of the reduction in emission was accounted for by the adoption of scrubbers and 55 percent by the adoption of lower sulfur coal (not necessarily the coal with the lowest sulfur content).  Table A units account for 95% of the emission reductions.


Another estimate is the extent of permit trading.  A unit by unit inspection showed that there was considerable heterogeneity in unit responses.  Some units reduced emission well below requirements and transferred permits or banked them while others reduced pollution relatively little and acquired permits.  About 12% of total emission were transferred by other units.

What Happened in Allowance Market?


The market for allowances seems to have worked well.  Prices were considerably below the expected $250-300 range.  Public utility commissions did not deter inter-state trading of permits, which has been extensive.

How Much Did It Cost?


Switches to more expensive lower-sulfur coal cost $150 per ton of emission while scrubby cost $265 per ton on average.  Trading is permits saved on the order of 25-35 percent as compared to a regime were permits could not be transferred, a considerable dollar savings, but lower in percentage terms than simulated estimates comparing command and control and ideal permit system.

Why Have Permit Prices Been So Low?


The over-investment in scrubbers and in long-term coal contracts well before 1995 before it became apparent that rail prices would fall making it possible to substitute low sulfur coal from the west lead to excessive reductions and low permit prices.

What Have We Learned?


(1) Permit programs can work like textbooks describe


(2) Surprises can occur — the cheap western coal related to the fall in rail costs.

(3) Efficient, competitive markets take time to develop.  The public auction of permits helped the development of these markets.

(4) The program rests on accurate monitoring and strict enforcement of property rights.  In short, permits turn out to be a valuable policy tool.  However, actual markets do not work with frictionless perfection because of real-world uncertainty.

Note: The Schmalensee article is on your reading list and is reprinted in the book edited by Stavins, which is on reserve.

