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The Use Of A Feebate System
To Reduce Emissions From Power Plants

JamesD. Smith
U.S. EPA Region lll, 1650 Arch Street, Philadelpltita 19103-2029

ABSTRACT

The patchwork of laws designed to control air piodlo from U.S. power plants has been

criticized from a variety of different perspectiveBusiness groups argue that the laws are too
complex and burdensome to industry. Environmestgafhaintain that power plant emissions
need to be further reduced because of their neghgualth effects, to combat global warming

and to eliminate haze in our national parks. Eouists claim that large emission reductions
could be achieved rather cheaply by focusing coefforts on the decades-old power plants in
the Midwest, but Midwesterners and their politicgresentatives are understandably resistant to
having to shoulder the costs.

This paper describes an economic mechanism thdidesused in Sweden since 1990 to
control NOx emissions and indicates how, if it weredified and expanded to include other
pollutants, could be made to work much like mutillptant cap-and-trade — but with more
flexibility and efficiency. In this feebate systegach power plant would either pay a fee or
collect a rebate for each ton of emissions abovbelmw, their assigned "breakeven point".
With the per-ton fee/rebate rate set high enoudiritgy the needed emission reductions and
breakeven points adjusted each year so that &hates equaled total fees, the resulting system
would work like a frictionless cap-and-trade: comiga having high control costs would pay
fees into the system, in effect paying companigh {@w control costs to do some of their
controlling for them. At the same time, the systeauld bring control costs at Midwestern
plants into line with those of other plants throaghthe country and would also (through the
assignment of breakeven points) provide a wideearighoices of how the additional control
costs could be distributed.

(The views expressed in this paper are those cdutigor and do not necessarily reflect the
views or policies of the U.S. Environmental PratattAgency.)

INTRODUCTION

Economists have long been aware of the theoretitfadulties of regulation. Not only are they
inflexible and unable to take into account the fmecircumstances of individual businesses and
industries, but they are economically inefficiebinlike market mechanisms, which can obtain
goods or services at the lowest possible pricejlagigns often force high-cost control efforts at
some plants while failing to require low-cost catdrat others.

In recent years, as laws, regulations and courtgsilhave accumulated, complaints by industry
have become common and the power of lobbies atiegiut resist or reverse environmental



progress has grown. However, without an altereativregulation that will allow environmental
progress to be made without aggravating an alradg burden on business, it is nearly
impossible to accommodate the needs of one sidegpeat the expense of the opposing side.

Although environmentalists and regulators are taluicto admit it, the burden placed on
individual businesses — especially small firms —thwy ever-increasing complexity of
regulations is a legitimate concern. “The averageual cost of regulation, paperwork, and tax
compliance for firms with fewer than 500 employe&eabout $5,000 per employee. Firms with
20 to 49 employees spend, on average, 19 centd euery revenue dollar on regulatory

costs.? According to Thomas Hopkins, author of the boble Tost of Federal Regulatigrike
annualized cost of environmental regulation doulblettveen 1977 and 1988 and doubled again
by 2000, rising from $47 billion to $98 billion &1.99 billion? While the exact numbers are
heavily dependent on assumptions and may be opaititism, nevertheless it is hard to dispute
the fact that regulatory costs are growing rapidiyhether these costs have already become
excessively burdensome or not, they cannot contmgeow as this rate without becoming a
serious problem sooner or later. Given the inénggability of various lobbies and interest
groups to successfully resist and even reverse@mwental regulation in the name of
deregulation, the time for finding new approachesy tne now.

The nature of deregulation efforts has taken affieforms in different regulatory contexts
depending on the problems that prompted the raguolat the first place. Since regulation came
about in industries such as transportation, telecomcations and electric utilities largely in
response to monopolistic and oligopolistic behgwioe focus there has been on maintaining and
encouraging competition. Environmental regulatimowever, was not in response to market
imperfections so much as absolute markature: an unregulated market failed to reflect back to
polluters the social costs of their actions. la thse of environmental regulation, therefores it i
much more difficult to find a third alternative lietween burdensome regulation and reversal of
environmental progress.

As a result of the difficulty of finding a third wébetween the extremes of environmental
progress at the expense of rapidly growing regutatbon the one hand, and relaxation of
environmental standards, on the other, the polistaggle over environmental regulation
increasingly tends to be a wasteful zero-sum gamght between the two sides.
Environmentalists press for strengthening and kepnexd) government regulations with little
regard for the burden it places on business whéenost polluting industries and their allies
work to resist or reverse environmental regulatiBut increasingly, as the two sides neutralize
each other, both sides lose. Environmentalisi&zing burdensome means to achieve laudable
ends are increasingly frustrated and puzzled as@maental progress stalls and they find
themselves losing public support. Industry, ondtieer hand, continues to be burdened by the
growing burden of regulation and the substantigleutainties of a regulatory climate shaped by
political conflict. Both sides waste huge amouwftime and resources merely countering the
lobbying efforts of their opponents.

One example of how a regulatory system that isethdyy a struggle among lobbyists and
special interests can be inequitable and inefftaenlustrated by the controversy over



“grandfathered” power plants. Environmentalistgulators and industries in the Northeast have
long resented the ability of large, coal-fired powknts in the Southeast and Midwest to emit
substantial quantities of particulate, sulfur daexiand nitrogen oxide emissions, that are
transported into Pennsylvania, New York and Newl&mdy Originally exempted from the
pollution control standards imposed on new faeiitin the 1970s by the Clean Air Act, many of
these old coal plants produce up to10 times as mitidgen oxides and sulfur dioxide as are
permitted from new plant3. Although "New Source Review" (NSR) requiremenesewpassed,
forcing these plants to be treated as new sourbes they expanded capacity or “significantly
modified” their facilities, many of these plants/eebeen able to avoid NSR requirements
claiming that they are engaging in routine mainteea Now that the power industry is being
deregulated, the fear is that this inequity willdmeplified still further as the market, seeking the
lowest-cost source of power, decreases its relianagdeaner plants and increases its reliance on
the artificially cheaper, and highly polluting, pta. Although the Clinton Administration

brought enforcement actions against seven powepanies at 32 power plants in late 1999

the Bush Administration recently halted those etgarent actions and has proposed relaxation
of NSR requirements.

Until recently there have been few alternatives significantly reduce the burden and
inefficiency of regulations while still being effiage in reducing pollution. The purpose of this
paper is to describe how a feebate system sinailtirat used in Sweden since 1990 could make
use of pricing mechanisms, rather than regulatmopntrol power plant emissions.
Implementation of such a mechanism could repressignificant step toward providing a “third
way”, one in which environmental progress and aicédn in the burden of regulation could go
hand in hand.

Background

Economists have long criticized regulation as a&fficient means of allocating control. By
setting pollution control requirements for indivadicompanies without knowing the costs of
control for those companies, regulators do notcedemissions efficiently, i.e. at the lowest
possible price. Since control for some comparsagery expensive for each ton of reduction,
while control for other companies is very cheapyould be possible to reduce control costs
significantly by replacing expensive emission rdthres at one plant with cheap emission
reductions at another.

In addition to being inefficient, however, regutats also have numerous other faults. First, they
are inflexible — they do not change to fit changargumstances and technology. Therefore,
even if a given set of regulations is efficient adellly suited to circumstances when it is
implemented, it rapidly becomes obsolete. Equallyortant, regulations provide no incentive
for polluters to reduce emissions below standarde take actions other than meeting technical
requirements. Since control of many pollutants xdes of nitrogen (NOXx) in particular — is
highly dependent on fine tuning of the combustigstesm, regulations are often limited in their
capabilities. Finally, the regulatory approacts pite legal system and the market system,
government and business, against each other. Rhtrechanging market incentives so that it

is no longer profitable to pollute, regulationsveaxisting incentives in place and make it illegal



to follow them. This, not only means both sidest@aignificant time and resources in conflict,
but turns businessmen into criminals and governro#icials into autocratic bureaucrats.

In the 1920s, Pigou proposed a mechanism that wahddge market incentives so as to make it
more profitable to control emissions than emit thieta the environment: the emission tax. By
imposing a tax (ideally equal to the marginal af¢he damage caused by the pollutant) for
each ton of pollution emitted, the market itselfulebcontrol pollution most efficiently and
equitably. In effect by raising the tax to thegeolevel, companies would begin with the
cheapest reductions and keep reducing until theocfdke last ton reduced was the same as the
emission tax. This would reduce emissions at bieapest possible cost (ignoring the cost of the
tax) and result in all companies being controlethie same marginal cost level (the cost per ton
for the last ton of emissions). At that point,improvement could be made by trading expensive
reductions for cheap reductions because they walllthve the same marginal cost. This would
bring economic equity among the polluters as wekfficiency, since everyone would be paying
the same amount for the last ton of emission réoluctit would also eliminate the need for
regulation, since the social cost of pollution wbaobw be “internalized” in the general cost of
doing things. Not only would polluters eagerly tohpollution to maximize profits, but
consumers would avoid products that involved palubecause the social costs would be
reflected in their prices.

But while an emission tax seemed great in thebtyad serious practical problems. The main
problem was that polluters not only had to payther cost of control (ABCD in figure 1, right),
they also had to pay the tax (EFBA in figure 1hislwould not only lower profits and put some
companies out of business, but it would undoubtegBylt in higher prices. Furthermore, the tax
imposed on polluters would be highest during tHosefew years when firms were investing in
control equipment. On the other hand, when somecades tried to overcome this problem by
offering fee proposals with
substantially lower rates, this
only undermined the already
weak credibility of the emissior
fee among environmentalists.
They began referring to it (with
increasingly good reason) as a
measure that allowed polluters
to “pay to pollute.” Taken £ A
together, these problems caus
environmentalists, businessme
and policy-makers to all dismis
the emission fee as an
unrealistic experiment.

Costs ($/ton)

Fee (5/ton)

Marginal Cost
of contral

) Emissions
F B C (tons)

Without the emission fee as a

viable practical alternative, Figure 1: Emission Fec or Fechate
attention soon shifted from

price-based to quantity-based



mechanisms. In 1960 Coase proposed an alterregiu®ach to the emission fee that would
make use of property rights to control pollutibrinstead of the government setting the price of
emissions directly through an emission tax, it wloegtablish a limited quantity of transferable
emission rights and then allow the market — busieg®idding for these scarce pollution rights
— to set prices. The principle advantage as condp@aran emission fee would be that control
could be achieved through the market without hatnignpose the additional burden of the tax
(EFBA in figure 1). The idea was that those conmgswith low marginal control costs would
be able to profit by reducing emissions and selliveggpollution rights to companies with high
marginal control costs.

By the 1970s, the idea of grafting marketable peymto existing regulation was being given
serious consideration In 1976 it became the basis new “offset” policy that allowed
potentially new sources to enter “nonattainmeagst (areas not meeting the air quality
standards of the Clean Air Act) provided they ol “offsets” amounting to 120% of the new
emissions. A few years later, marketable permésavincorporated into a bill to reduce power
plant emissions contributing to acid rain. Afteitially allocating emission allowances to
existing plants, the quantity of allowances wabdaeduced in two phases starting in 1995 and
2000. This would force companies to either redhe& emissions or purchase allowances from
other plants.

Theoretically, it is possible to allocate markegapérmits (including offsets and allowances) in a
number of ways, including auction or lottery. RBodlly, however, it is difficult to distribute

them in any other way except based on historicadgions (the practice now known as
“grandfathering”). Economic studies have found tther allocation methods were inferior
because any efficiency advantages were outweighdaedfinancial burden placed on
companies in having to purchase perntits.

But “grandfathering” creates problems for marketgttrmits, in general, and tradable permits,
in particular. First of all, transaction costs hrgh. It is difficult for companies to meet the
conditions that make allowances transferable arahging sales can be very complex.
Furthermore, companies are reluctant to give uwahces. Even though mechanisms have
been created to allow emission permits to be traeithe Chicago Board of Trade, nevertheless,
trading has been limited. For the most part, at,firms have preferred to transfer allowances
within their companies rather than arrange extesabds!®

This means that, in practice, marketable permigsesimany of the problems associated with
regulations. Just as companies have little ongeritive to reduce emissions below the
requirements of regulations, so they have littkemtive to control once their emissions meet the
emission limits of permits or caps. As a resulgveance trading has done little to prevent the
concentration of pollution at the dirtiest planfshe same low-cost opportunities for control that
went to waste under pure regulation continue twasted in spite of allowance trading. While,

in theory, the market price for permits should hagen high enough to encourage these plants
to reduce emissions in order to sell them at aifptbe reality has been that transaction costs are
too high to make this work. In addition, therengav a bias against new sources which not only
have to meet the latest standards, but also hgwarthase allowances to cover whatever



emissions cannot be controlled.

With regard to flexibility, marketable permits anission caps clearly provide more flexibility
for companies seeking to enter nonattainment dheasthey would otherwise have. But once
companies have obtained their allowances and leaahed compliance, there is not much
difference. As conditions change and technologsaades, there is little incentive for
companies in compliance — or meeting emission eage reduce emissions. Furthermore,
provisions for offsets and emission allowances alosignificantly reduce the burden and
complexity of the regulatory environment. In maegpects, in fact, they make matters worse.
Now, in addition to regulatory requirements, comparnave to keep track of emission caps,
track trades and concern themselves with the @iffadulties of negotiating trades..

The Feebate as a Revenue-Neutral Emission Fee

During the last two decades, while attention ammiogt regulators in the United States was
focused on quantity-based approaches, some iodhistry and in Europe were searching for
ways to overcome the practical problems with thession fee — especially the problem of
transferring revenue from industry to governmémhat has emerged is a whole class of
mechanisms often referred to as Budget Neutralunstnts, which allow the government to
influence economic mechanisms without imposing any signifi¢enancial burden on industry.
Included among such instruments is the feebateechamism that simultaneously charges fees
and rebates the revenue collected, but does tisisain a way as to create social incentives and
disincentives.

Of particular interest are attempts to structusbéte systems asvenue-neutral emission fees

(RNEF's). By simultaneously charging a fee perabemissions and rebating the revenue in

some way that does not undermine the incentivetsfigf the emission fee, RNEF's can achieve

the advantages of a simple emission fee withoutynodits limitations. This means that it can

compare favorably with marketable permits gsaxtical mechanism. Like tradable permits, it

does not impose on companies the burden of a tagpoaf the cost of control. But unlike

tradable permits a RNEF can:

1) provide a strong incentive fall companies to reduce emissions, regardless of wh#tair
emissions are above or below allowed levels;

2) allow companies to adjust to circumstancesdahging technology;

3) potentially reduce the complexity and burdenegjulation;

4) begin to correct market incentives so that proximization does not cause polluters to

avoid government regulations but rather to cortieylond what is required.

One earlyrevenue-neutral emission fee (RNEF) proposal emerged in the early 1980s as a
proposal to control sulfur dioxide emissions in Bteladelphia regiort This RNEF proposal
would have set “breakeven points” for all sourcasda on historical emissions. Each source
would then either pay a fee for each ton of emissbove its breakeven point or collect a
rebate for each ton of emissions below its break@aint. Since the fee rate and rebate rates
were the same per ton (the common rate was cailéish@entive rate”), the mechanism would



have had the same effect as an emission fee clhyatgrsame rate per ton. Sources would not
simply control to reach their breakeven point bould control until their marginal cost of
control was equal to the incentive rate. Sourteseatheir breakeven level of emissions would
do so to reduce their fees while sources below @vdolso to maximize their rebate. In effect
the system would bring control at the lowest cgsabtomatically arranging emission “trades”
between companies with high marginal control c@st® would pay fees into the system) and
companies with low marginal control costs (who vebgét paid to do their controlling for them).
The system would have operated like a marketabiaipsystem — but without any significant
transaction costs.

In 1992 a RNEF was implemented in Sweden for coofrdlOx emissions. This system, which
initially applied to all plants having a capacityl® MW (35 Btu/h) and an annual energy
production of more than 50 GWh (170,000 Btu), bothoses a charge of roughly $5000
(40,000 Swedish Kroner) per ton of nitrogen oxiN@®k) emitted (measured as KN@nd

rebates the collected revenue in proportion toggnproduced'? This creates a strong
incentive both to reduce emissions and improvegneificiency. Those sources that have high
emission-to-energy-production ratios end up paymage than they receive in rebates while
those with low ratios receive a net rebate.

Administratively, the system is relatively simplat the end of the year, companies submit
documentation of their emissions during the presigear (sources in the system are required to
have continuous emission monitoring) as well ag #m@ergy production. The Swedish
Environmental Protection Agency (SEPA) multipliesat emissions by the fee rate to determine
total revenues; deducts 0.25 percent to cover dsiration; determines the rebate rate and the
rebates due for individual sources; and then mstiiources of their net fee or rebate.

The system has been successful in several resgebiss not reduced the competitiveness of
Sweden’s energy industry or imposed a burden ord8ws economy (concerns that prompted
rejection of an emission charge). Industry hapoeded favorably to the system (they like the
idea that it creates accountability for resultdjost importantly, it has reduced NOx emissions
more rapidly than expected, with a 35% reductiod®92 (expected by 1995) and a 44%
reduction by 19933

There is strong evidence to suggest that incentivesvorking to encourage reductions that
would not have taken place under existing regutatioA study by SEPA estimated that
emission reductions would have been 5,960 tonyqearwith existing quantitative limits but

that the RNEF resulted in a total reduction of ¥8,%ns (roughly 4,000 tons of which were due
to fine-tuning combustion processes to minimize Nissions)** New sources entering the
system in 1996 and 1997 (when the system was erpaondnclude smaller sources) showed the
same drop in emission rates in response to theelea original plants entering the system in
1992.'° That companies are themselves finding new waysdoce emissions that could not
have been forced through regulations or emissips sasuggested, not only by the reductions
due to fine-tuning adjustments, but also by th¢ tfaat some companies have established bonus
systems for operators in which the salary bonueases as emissions declitfe.



The Feebate Proposal for Power Plants

Few would dispute that the laws and regulationseriiity governing air pollution emissions

from power plants in the U.S. are open to improvemé&nvironmentalists argue that emissions
need to be significantly reduced for a varietyeasons. Industry complains bitterly about the
complexity of the laws, the cost of compliance #meluncertainty of the future. Inequities in
control costs between older, coal-fired plantsioatly exempted from Clean Air Act
requirements and new plants forced to invest ildtest, most expensive control technology are
both a source of controversy and an opportunitydtatively inexpensive reductions in
emissions. Yet little agreement has been achigvaddressing these issues because use of
prevailing regulatory tools only offers to resolwee set of issues at the expense of aggravating
other issues.

In July of 2001, EPA had reportedly developed dslagve proposal to implement a cap-and-
trade program for power plant emissions that woettlice sulfur dioxide and mercury emissions
by 80 percent and nitrogen oxide emissions by 7égme. Industry immediately rejected the
proposal, saying that the costs of such a drastication would be incalculable, causing
economic disaster, a threat to the nations’ suppélectricity and increased prices. More
recently, the Bush administration has been consiger recommendation to relax new source
review requirements. Environmental groups, Demaxteaders in Congress, and attorneys
general from various Northeastern states say thiddwbe an environmental disaster and
threatened to sue.

Could some variation of l@venue-neutral emission fee provide a middle ground between
saddling the power industry with unknown costs andronmental relaxation? There is little
doubt it could achieve whatever reduction in emissiis desired at a lower, more predictable
cost than would be possible under a cap-and-tremfgrgam. Costs would be lower due to the
ability of incentives to extract low-cost reductsoinom all companies, not just those above their
emission caps. Costs would be more predictablausecthe fee rate, not the quantity of
emissions, would be set. Although price-basedunstnts such as RNEFs have been resisted in
the past because the critical goal has been tewaelai precise emission target — even if the cost
imposed on industry was unknown — under presentigistances it may be more desirable to
control the cost of control and be willing to accepme imprecision about the environmental
result (judging by Sweden’s experience, advandematgs of emission reductions are likely to
understate actual reductions). A RNEF could affer mmdustry an opportunity to move away
from the burden of regulation to the flexibilitycefficiency of the market.

A key question is how to rebate the revenue catkftom the fee. One possibility would be to
implement some variation of the Swedish systenh f@é revenue rebated in proportion to
energy produced. This system would both curb eonissand encourage energy production.
But, given the large net payments that older, “dfathered” plants would undoubtedly have to
pay under such a system, it is doubtful that susyséem would gain political acceptance. The
same interests that allowed these sources to lmepted from Clean Air Act requirements in the
first place would undoubtedly defeat this systerwal.



Another possibility would be to structure a RNEFmerate similar to a cap-and-trade. Such a
system would be similar to the Philadelphia propos#h sources being assigned breakeven
points which would initially be proportional to hisical emissions (if the target reduction is 40
percent, they would be 60 percent of historicalssions). The fee rate would be set high
enough, based on studies of marginal control ctstsing the targeted reduction in emissions.
Once the system had been in effect for seven ygerfireakeven points would be based on a
formula related to emissions between 5 and 7 y@#@os to the current year. This would allow
companies with opportunities for low-cost contmkbllect net payments based on reduced
emissions for a 5 to 7 year period, but once tts¢ gbthe investment had been paid off, the
breakeven point would rise to match current emissend no further net payment would be
available through the system unless additionalctodis were made. The resulting RNEF
would have an impact similar to a cap-and-tradganm, but with several critical differences:

1) The RNEF would bring an equitable distributidrcontrol burden between older,
“grandfathered” companies and new companies withmopbsing a politically unacceptable
burden on older companies. Older companies withdontrol costs would reduce emissions
— receiving a rebate through the system from coneganith higher control costs. These
companies, however, would only receive a net eefrattheir emission reduction for seven
years.

2) The initial distribution of the financial costuld be adjusted independent of control levels
by adjusting breakeven points (since it is theréde that determines control levels). Thus if
Northeastern states balked at allowing “grandfattieplants to be subsidized in controlling
to the same level as newer plants, breakeven pamuotsl be set to result in no subsidization
(i.e. with breakeven point emissions based on BA@Tartial subsidization.

3) Companies with the lowest cost opportunitiesctamtrol would control even if emissions
were below levels set by regulations, allowancesfisets — or breakeven points.

4) Companies would make adjustments to changecimblogy.

5) Emission reductions would not be precisely deieed, but costs would be predictable.

6) Transaction costs would essentially be zerom@mies would not have to arrange trades,
but trades would be accomplished automaticallyudhathe feebate system.

7) Businessmen and government regulators would warkl in hand to reduce pollution.

CONCLUSIONS

A revenue-neutral emission fee (RNEF) would provide a practical mechanism fantcolling
emissions from power plants and has the potemtipfdvide a middle ground that allows
environmental goals to be achieved while minimizimg burden and complexity of regulations.
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