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ECONOMIC INCENTIVESFOR ENVIRONMENTAL REGULATION

Robert N. Stavins

This paper provides a brief summary of the theory and the reality of economic-incentive approaches to
environmental regulation. The paper begins with a derivation of the necessary and sufficient condition for a policy
instrument to be cost effective, namely that the instrument induces all sourcesto abate emissions at the same marginal
cost. Subsequent sectionsintroduce economic-incentive policy instruments, including emission chargesand tradeable
permits, and show that these instruments — in theory — meet the specified condition. Then, six U.S. applications are
described: EPA’s emissions trading program; the leaded gasoline phasedown; water quality permit trading; the CFC
phaseout; the SO, allowance system; and the RECLAIM program. Reasons for the limited use of incentive-based
instruments are examined, including: the role of interest groups; ambivalence by regulated firms; and consumers'
perspectives. Reasons for the mixed record of implemented instruments are also examined: inaccurate predictions;
design problems; and limitationsin firms' internal structures.

1. INTRODUCTION: CRITERIA FOR POLICY INSTRUMENT CHOICE

Nearly al environmentd policies condgst of two components, ether explicitly or implicitly: the
identificationof an overdl goa (such asadegree of ar quaity) and some meansto achievethat god. This
essay consders the second component, the means — the “ingruments’ — of environmentd policy, and
focuses, in particular, on the use of economic-incentive or market-based policy instruments.

A variety of criteria— both economic and others— can be brought to bear on the choice of policy
indruments to achieve some environmental god or standard. Among economic criteria, three stand out:
datic cogt effectiveness, dynamic cost effectiveness; and distributiona equity. Static cost effectiveness
refers to the minimization of the short-term aggregate cogts of achieving a particular level of pollution
control. Similarly, dynamic cost effectiveness refers to the minimization of the present discounted val ue of
the future stream of aggregate cogts. Didributiond equity refersto the “fairness’ of the digtribution of the
benefits and costs of the environmenta policy, both cross-sectiondly (among geographic regions, income
groups, etc.) and intertemporaly.

We begin by congdering a cost-minimizing pollution control program for a uniformly-mixed, flow
pollutant. For such an environmenta problem, we can focus on aggregate emissions per unit of time, where
aggregate emissons, E, are amply the sum of emissons, g, from N individuad firms or sources, where
emissons from each source are the difference between unconstrained emissions, u;, and emission
reductions, r;. A cogt-effective emisson-control program is one that controls aggregate emissionsfrom dl
sources a minimum total cost:
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If the control cost functions are convex in ther rdevant ranges, then the necessary and sufficient
conditions for cost minimization are that the margina cost of control be the same among al sources that
carry out pogtive leves of control:
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Thus, in a cogt-€effective dlocation of the pollution-control burden among sources, any and al sourcesthat
exercise anon-zero level of control must experience the same margina abatement cost.

To achieve this cogt-effective dlocation of the pollution-control burden, the government could
conceivably establish a non-uniform (source-specific) standard to ensure that dl firms would control
emissons at the same margind cost of control, but thiswould require detailed information about the costs
faced by each source, information that could be obtained by the authority only at very greet cog, if a all.
One way out of thisimpasseisthrough the use of economic-incentive or market-based policy instruments.

2. WHAT ARE ECONOMIC-INCENTIVE POLICY INSTRUMENTS?

Economic-incentive indruments are regulaions that encourage behavior through price sgnasrather
than through explicit ingructions on pollution control levels or methods (Hahn and Stavins 1991). These
policy insruments, such as tradable permits and pollution charges, have been described as *“harnessing



market forces’ because if they are properly implemented, they encourage firms to undertake pollution
control efforts that are in their financid sdf-interest and that will collectively meet policy gods (Stavins
1988, 1991).

Conventional approaches to regulating the environment are frequently referred to as “command-
and-control” regulaionssncethey dlow littleflexibility inthemeansof achieving gods. Early environmentd
policiesin the United States and other industridized nations relied dmost exclusively on these gpproaches
(Portney 1990).

In generd, command-and-control regulations force firms to shoulder identica shares of the
pollution-control burden, regardless of the relative costs. Command-and-control regulations do this by
setting uniform standards for firms, the most prevalent of which are technol ogy-based and performance-
based standards. Technology-based standards specify the method, and sometimes the actua equipment,
that firms must use to comply with a particular regulation. For example, al dectric utilities might be
required to employ a specific type of “scrubber” to remove particulates. A performance standard setsa
uniform control target for firms, while dlowing some latitude in how this target is met. For example, a
regulaion might limit the number of dlowable units of apollutant released in agiven time period, but might
not dictate the means by which thisis achieved.

Holding al firms to the same target can be expensve and, in some circumstances,
counterproductive.  While sandards can effectively limit emissons of pollutants, they typicdly exact
relatively high societd cods in the process, by forcing firms to resort to unduly expensive means of
contralling pollution. A survey of eight empirica studies of air pollution control found thet the ratio of
actud, aggregate costs of the conventiona , command-and-control gpproach to the aggregate costs of least-
cost benchmarksranged from 1.07 for sulfate emissionsin Los Angelesto 22.0 for hydrocarbon emissons
at al domestic DuPont plants (Tietenberg 1985). Because the costs of controlling emissions may vary
greetly between firms, and even within the same firm, the appropriate technology in one Stuation may be
inappropriate in another.

Furthermore, command-and-control regulationstend to freeze the devel opment of technol ogiesthat
might otherwise result in grester levels of contral. Little or no financid incentive exists for businesses to
exceed their control targets, and both technology-based and performance-based standards discourage
experimentation with new technologies. A firm adopting a new technology may be “rewarded” by being
held to a higher standard of performance, and not given the opportunity to benefit financialy from its
investment, except to the extent its competitors have even more difficulty reaching the new standard.

2.1 Characteristics of Economic-I ncentive Palicy I nstruments

Economic-incentive instruments have captured the attention of environmental policy makers in
recent years because of the potential advantages they offer over traditiona command-and-control
approaches. In theory, properly desgned and implemented economic-incentive instruments alow any
desired leve of pollution cleanup to be redized at the lowest possible overall cost to society, because they
provide incentives for the grestest reductionsin pollution by those firms that can achieve thesereductions



most chegply. Rather than equalizing pollution levelsamong firms, economic-incentive instrumentsequdize
the incremental amount that firms spend to reduce pollution (their margina abatement costs).

As suggested above, command-and-control approaches could theoretically achieve this cost-
effective solution. However, this would require that different standards be set for each pollution source,
and, consequently, that policy makers obtain detailed information about the compliance cogts each firm
faces. Suchinformationissamply not availableto government. By contrast, economic-incentive insgruments
provide for a codt-effective dlocation of the pollution control burden among sources without this
information. Additionaly, in contrast to command-and-control regulations, economic-incentiveinstruments
have the potentia to provide powerful incentives for firms to adopt cheaper and better pollution-control
technologies (Magat 1978; M cHugh 1985; Downing and White 1986; Milliman and Prince 1989; Maueg
1989; Jaffe and Stavins 1995).

2.2 Types of Economic-Incentive I nstruments

Economic-incentive instruments can be divided into five categories. pollution charges, tradable
permits, deposit-refund systems, reductions in market barriers, and government subsidy dimination (U.S.
Environmenta Protection Agency 1991; Organization for Economic Cooperation and Development 1994;
U.S. Congress 1995).

Pollution charge systems assess a fee or tax on the amount of pollution a firm generates. For
example, apallution charge might takethe form of acharge per unit of sulfur dioxide (SO,) emissons. The
choice of whether to tax pollution quantities, activities preceding discharge, inputs to those activities, or
actual damageswill depend upon tradeoffs between costs of abatement, mitigation, damages, and program
adminigration, including monitoring and enforcement.  With a charge system in place, it becomes
worthwhile for each firm to reduce pollutant emissions to the point a which its margind cost of contral is
equd to the pollution-tax rate. Anindividua cogt-minimizing firm, i, faces the following problem:
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Thus, snce control levels, r;, must be non-negative, each and every firm that carries out anon-zero
degree of abatement, findsit in itsinterest to carry out control up to the point whereits margina abatement
cost isequd to thetax rate, t. Since al sources equate their margina abatement costs with the same tax
rate, margina abatement costswill beidentical acrossal sources. Hence, theimposition of a pollution tax
leads to the cogt-effectiveness dlocation of the pollution-control burden among sources. By internalizing
the previoudy externa pollution costs, firms control pollution to differing degrees, with high-cost controllers
controlling less, and low-cost controllers controlling more.

A.C. Pigou (1920) isgenerdly credited with developing the idea of a corrective tax to discourage
activities which generate externdities, such as environmentd pollution. But, the difficulty with chargesis
figuring out where to set the tax. If environmental damages are quantified in economic terms, then the
charge should be set equd to socid damages at the efficient level of control, thet is, at the leve of control
where margind benefits (avoided margind damages) are equivaent to marginal abatement codts. Itisrare,
however, that reliable economic vauations of damages are available. Instead, policy makers may seek to
identify thetax ratethat will lead to the paliticaly-determined leve of aggregate dbatement. Butitisdifficult
for government to know beforehand how firms will respond to a given leve of taxation. Despite the
avalability in afew casesof relevant dadticity estimates, in generd it isdifficult for government to ascertain
with precison what level of deanup will result from any given charge.

Tradabl e per mits can achieve the same cogt-minimizing alocation of the pollution control burden
as acharge system, while avoiding the problem of uncertain responses by firms (Dales 1968; Montgomery
1972; Hahn and Noll 1982). Under atradable permit system, an dlowable overdl| leve of pollution is
established and then dlotted among firmsin theform of permits. Firmsthat keep their emissonsbelow the
dlotted level may sdl or lease their surplus permits to other firms or use them to offsat excess emissons
in other parts of their facilities.

Recdll that emissonsby anindividua source, e, are equa to the difference between unconstrained

emissons, u;, and abatement (reductions), r;. Let g, be the initid dlocation of emisson permits to a
individua source, where the sum of such permitsis equivaent to the aggregate emisson god:
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Then, anindividua cogt-minimizing firm, i, faces the following problem, if the price of permits, p, istaken
as exogenous in a competitive market:
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The necessary conditions that follow for each such source include:
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Thus, sncethe contral levels r;, must be non-negative, each firm that carriesout anon-zero degree
of abatement, will tend to control up to the point a which its margind abatement codts are equd to the
exogenous permit price, p. Since dl sources are equating their margind abatement costs with the same
permit price, margind abatement costs are identica across sources. Hence, the environmental constraint
is satisfied and the cogt-€effective dlocation of the pollution-control burden is achieved.

A specid case of a pollution tax is a deposit refund system, under which consumers pay a
surcharge when purchasing potentiadly polluting products. Upon return of the product to an gpproved
center for recycling or proper disposd, the deposit isrefunded. A number of American states, Canadian
provinces, and European nations have successfully implemented this system through “ battle bills” to control
litter from beverage containers and to reduce the flow of solid waste to landfills (Bohm 1981; Menell
1990). This concept has aso been applied to lead-acid batteries.

Reducing market barriers can dso help to curb pollution. 1n some cases, substantial gains can
be madein environmentd protection smply by removing exigting government-mandated barriersto market
activity. For example, measuresthat facilitate the voluntary exchange of water rights promote more efficient
dlocation and use of scarce water supplies (Willey and Graff 1988).

Elimination of government subsidies can be a powerful economic incentive for environmenta
protection. Subsdiesarethe mirror image of varioustaxesand, intheory, can provide economic incentives
to address environmenta problems. In practice, however, many subsidies promote inefficient and
environmentaly unsound economic development. A prime exampleisthe below-cost sale of timber by the



U.S. Forest Service, which does not alow for the recovery of the cost of making timber available for
harvesting by private firms.

In the smplest models, as indicated above, pollution taxes and tradesble permits are symmetric,
but that symmetry beginsto bresk down in actua implementations. Firgt, permitsfix the level of pollution
control while charges fix the cogts of pollution control. Second, in the presence of technologica change
and without additional government intervention, permits freeze the level of pollution control while charges
increaseit. Third, with permit systemsas adopted, resourcetransfersare private-to-private, whilethey are
private-to-public with ordinary pollution charges. Fourth, while both charges and permits increase costs
on industry and consumers, charge systems make the costs more explicit to both groups. Fifth, permits
adjust automaticdly for inflation, while some types of chargesdo not. Sixth, permit syslems may be more
susceptible to strategic behavior. Seventh, significant transaction costs can drive up the total costs of
compliance, having a negetive effect under ether system, but particularly with tradeable permits. Eighth
and findly, in the presence of uncertainty, either permitsor charges can be more efficient, depending upon
the relative dopes of the margind benefit and margina cost functions (Weitzman 1974) and any corrdation
between them (Stavins 1996).

The degree of abatement achieved by a pollution tax and the tax’s effect on the economy will
depend — in part — on what is done with the tax revenue. There iswidespread agreement that revenue
recycling (thet is, usng revenues to lower other taxes) can sgnificantly lower the costs of a pollution tax
(Jorgenson and Wilcoxen 1994; Goulder 1995). Some researchers have suggested, further, that al of the
abatement costs associated with a pollution tax can be diminated through revenue recycling in the form of
cuts in taxes on labor (Repetto, Dower, Jenkins, and Geoghegan 1992). There is now common
recognition, however, that this stronger claim is not valid (Bovenberg and de Mooij 1994; Bovenberg and
Goulder 1996). Indeed, some poallution taxes can exacerbate distortions associated with remaining taxes
on investment or labor.

The revenue raised by an auction of tradeable permits can aso be used to finance areduction in
some digtortionary tax (Goulder, Parry, and Burtraw 1996). As Fullerton and Metcdf (1996) note, some
environmenta policy ingruments — including those that raise and then refund revenues— do not create
scarcity rents for the private sector that then become effective entry barriers.

3. APPLICATIONS OF ECONOMIC-INCENTIVE INSTRUMENTS

There have been sx mgor goplications of economic-incentiveinstrumentsin the United States: the
U.S. Environmenta Protection Agency’s (EPA) Emissons Trading Program, the leaded gasoline
phasedown, water quaity permit trading, chloroflourocarbon (CFC) trading, the SO, dlowance system
for acid rain control, and the RECLAIM program in the Los Angeles metropolitan region.



3.1 The Emissions Trading Program

Beginning in 1974, EPA experimented with emissons trading as part of the Clean Air Act's
program for improving locd ar qudity. Frms that reduced emissons below the leve required by law
received credits usable againgt higher emissonsesewhere. Firms could employ the concepts of “ netting”
or “bubbles’ to trade emissons reductions among sources within the firm, so long as total, combined
emissions did not exceed an aggregate limit (Tietenberg 1985; Hahn 1989). The“offset” program, which
began in 1976, goes further in dlowing firms to trade emisson credits. Firms wishing to establish new
sources in areas that are not in compliance with ambient standards can offset their new emissions by
reducing existing emissons. This can be accomplished through interna sources or through agreementswith
other firms. Finaly, under the“banking” program, firms may retain earned emisson creditsfor future use.
Banking dlowsfor ether future internd expansion or the sde of credits to other firms.

EPA codified these programs in its Emissons Trading Program in 1986 (U.S. Environmental
Protection Agency, Emissions Trading Policy Statement, 51 Fed. Reg. 43,814, 1986, find policy
gatement), but the programs have not been widely used. States are not required to use the program, and
uncertainties about its future course seem to have made firms reluctant to participate (Liroff 1986).
Nevertheless, numerous firms have traded emissons credits, and a market for transfers has long since
developed (Main 1988). Even thislimited degree of participation in EPA’s trading programs may have
saved between $5 billion and $12 billion since the program’ s inception (Hahn and Hester 1989b).

3.2 Lead Trading

The purpose of the lead trading program, developed in the 1980s, was to dlow gasoline refiners
greeter flexibility in megting emission standards at a time when the lead-content of gasoline was reduced
to 10 percent of itspreviouslevel. 1n 1982, the EPA authorized inter-refinery trading of lead credits (U.S.
Environmenta Protection Agency. Regulation of Fuel and Fuel Additives. 49,322-24, find rule). If
refiners produced gasoline with alower lead content than was required, they earned lead credits. [n 1985,
EPA initiated a program alowing refineries to bank lead credits, and subsequently firms made extensive
useof thisprogram. EPA terminated the program at the end of 1987, when the lead phasedown itself was
complete,

The lead program was successful in meeting its environmenta target, and the high leve of trading
activity achieved suggeststhat the program wasrdatively cost-effective. In each year of the program, more
than 60 percent of the lead added to gasoline was associated with traded lead credits, and over haf of al
refineries participated in trading with other firms (Hahn and Hester 1989a). EPA estimated savingsfrom
the lead trading program of approximately twenty percent over dternative programs that did not provide
for lead banking, a cost savings of about $250 million per year (U.S. Environmental Protection Agency
1985). The program experienced some rdatively minor implementation difficulties rdlated to the
importationof leaded fud, but itisnot dear that acomparable command-and-control gpproach would have
done better in terms of environmenta quality (U.S. Genera Accounting Office 1986).



3.3 Water Quality Permit Trading

Non-point sources of water pollution, particularly agricultural and urban runoff, condtitutethe mgor,
remaining American water quaity problem (Peskin 1986). An experimental program to protect the Dillon
Reservoir in Colorado demonstrates how tradable permits could be used, in theory, to reduce nonpoint-
source water pollution. The reservoir is the mgor source of water for the city of Denver. Nitrogen and
phosphorus loading threatened to turn the reservoir eutrophic, despite the fact that point sources from
surrounding communities were controlled to best-available technology standards (U.S. Environmenta
Protection Agency 1984). Rapid population growth in Denver, and the resulting increase in urban surface
water runoff, further aggravated the problem.

In response, state policy makers developed a point-nonpoint-source control program to reduce
phosphorus flows, mainly from nonpoint urban and agricultural sources (Hahn 1989). The program was
implementedin 1984. 1t dlowed publicly owned sewage trestment worksto finance the control of nonpoint
sources in lieu of upgrading their own treated effluents to drinking water sandards. EPA estimated that
the plan could save over $1 million per year (Hahn and Hester 1989a), due to large differences in the
margind costs of control between nonpoint sources and sewage treatment facilities. However, no trading
ever occurred under the program, apparently because high regiond precipitation essentialy diminated its
need.

3.4 CFC Trading

A market in tradable permits was used in the United States to help comply with the Montregl
Protocol, an international agreement aimed at dowing the rate of stratospheric ozone depletion. The
Montreal Protocol caled for a50 percent reduction in the production of CFCsfrom 1986 levelsby 1998.
In addition, the Protocol froze haon production and consumption at 1986 levels beginning in 1992. The
market places|limitations on both the production and consumption of CFCsby issuing dlowancesthat limit
these activities. The Montred Protocol recognizesthe fact that different types of CFCs arelikely to have
different effects on ozone depletion. Therefore, each CFC is assgned a different weight on the basis of
its depletion potentid. If afirm wishesto produce a given amount of CFC, it must have an dlowance to
do o, calculated on this basis (Hahn and McGartland 1989).

Through mid-1991 there were 34 participantsin the market and 80 trades. However, the overdl
efficency of the market is difficult to determine, because no studies were conducted to estimate cost
savings. The timetable for the phaseout of CFCs was subsequently accelerated, and atax on CFCswas
introduced. Indeed, the tax may have become the binding (effective) indrument. Neverthdess, relatively
low transaction costs associated with trading in the CFC market suggest that the system wasrel atively cost-
effective.

3.5 SO, Allowance System for Acid Rain Control

A centerpiece of the Clean Air Act Amendmentsof 1990 isatradable permit system that regulates
sulfur dioxide emissions, the primary precursor of acid rain (Clean Air Act Amendments of 1990, Public



Law No. 101-549, 104 Statute 2399, 1990). TitlelV of the Act reduces sulfur dioxide and nitrous oxide
emissons by 10 million tons and 2 million tons, respectively, from 1980 levels (Ferrdl 1991). The first
phase of sulfur dioxide emissions reductions was achieved by 1995, with a second phase of reduction to
be accomplished by the year 2000.

In Phase |, emissions limits were assigned to 111 electrica plants. After January 1, 1995, these
utilities could emit excess SO, only if they qudified for extensons or subdtitutions, or if they obtained
alowances. During Phasel, the EPA dlocated each affected utility, on an annual basis, aspecified number
of dlowances related to its capacity, plus bonus alowances avallable under avariety of specid provisons
(Joskow and Schmaensee 1995). Cost-effectiveness was promoted by permitting alowance holders to
transfer their permits among one another.

Under Phase |1 of the program, beginning January 1, 2000, dmost al eectric power generating
units will be brought within the system. Certain units are excepted to compensate for potentia restrictions
on growth and to reward units that are dready unusudly clean. If trading permits represent the carrot of
the system, its stick is apenaty of $2,999 per ton of emissions that exceed any year’ salowances (and a
requirement that such excesses be offset the following year).

A robust market of bilaterd SO, permit trading has emerged, resulting in cost savingsin the area
of $1 billion annually, compared with the anticipated costs under a command-and-control regime.
Nevertheless, the program hasfdlen short of predictionsin terms of the number of permitstraded and the
price of permits (Burtraw 1995). This may have more to do with faulty predictions than problematic
performance, however. Despite earlier concernsthat state regulatory authorities would hamper trading in
order to protect their domestic cod indusdtries, preliminary evidence suggeststhat this has not been amagjor
problem (Bailey 1996). Smilarly, in contrast to early assertionsthat the structure of EPA’ s permit auction
market would cause problems (Cason 1995), the evidence now indicatesthat thishashad little or no effect
on the vastly more important bilaterd trading market (Joskow, Schmaensee, and Bailey 1996).

3.6 The RECLAIM Program

The South Coagt Air Qudity Management Didrict (SCAQMD), whichisrespongblefor controlling
emissons inafour-county areaof Southern Cdifornia, launched atradable permit program in January 1994
to reduce nitrogen oxides (NO,) and sulfur dioxide emissions in the Los Angeles area (Johnson and
Pekelney 1996). As of June 1996, 353 participants in this Regional Clean Air Incentives Market
(RECLAIM) program, have traded more than 100,000 tons of NO, and SO, emissions, & avaueof over
$10 million (Brotzman 1996). The RECLAIM program, which operates through the issuance of permits
that authorize decreasing levels of pollution over time, governs stationary sources only, but the authority is
congdering expanding the program to allow trading between stationary and mobile sources (Fulton 1996).

4. ASSESSING THE APPLICATIONS: LIMITED USE OF INSTRUMENTS

10



Notwithstanding the varying levels of successin theimplementation of specific programs, economic-
incentive ingruments have yet to transform the landscape of environmenta policy in fundamenta ways.
Indeed, economic-incentive instruments il exist only a the fringes of regulation, and have not become a
central component of private firms environmenta decison making. It is beyond the scope of this essay
to provide athorough trestment of the pogtive palitica economy of ingrument choice in environmentd
policy (Keohane, Revesz, and Stavins 1997), but it is possible to identify several important factors that
have limited the use of economic-incentive policies.

4.1 The Role of Interest Groups

Traditiond regulatory programs require regulators with a technica or lega-based skill-set, but
economic-incentive instruments require market-trained thinkers, including MBA', economists, and others.
Members of the government bureaucracy arerationdly ressting the dissipation of their human capitd (Hahn
and Stavins 1991). Although some environmenta advocacy groups have welcomed the sdective use of
economic-incentive insruments (Krupp 1986), others are concerned that increased flexibility in
environmentd regulationwill result in thereduction of the overal leve of environmentd protection. In parts
of theenvironmental community, the sentiment remainsthat environmenta qudity isanindiendbleright, and
that economic-incentive programs condonethe“right to pollute.” In addition, some of these environmenta
professonds, like their government counterparts, may be ressting the disspation of their human capitd.

4.2 Ambivalence Towards Better Regulation

Many firms gpplaud economic-incentive instruments in the abstract because of their promise of
flexibility and cost savings, but few have actively supported specific incentive-based policies. Much of the
hestation stlems from a reluctance to promote any regulation, no matter how flexible or cost effective.
Private firms perceive — perhaps seasoned by experience—that political forces beyond their control might
unfavorably distort the design and implementation of these insruments.

Fird, there is a concern that any cost savings will be used to increase the overal degree of
environmenta clean up. Second, the actud design of instruments may digtort their flexibility and pendize
some firms. Third, the regulated sector may fear that the rules will change over time. Environmenta
investments can often be very large (eg., tens of millions of dollars). For businesses to optimize these
investments, regulations not only haveto beflexible, but predictable. Inthe case of acid rain, for example,
changes have been proposed by EPA in the permit bidding process, and the AmericanLung Association
has sued EPA in an attempt to force them to tighten SO, standards (Lobsenz 1996). Findly, firms are
concerned that “buying the right to pollute’ under emission trading programs could lead to negative
publicity. Eventhough thetrade of permitsislegd, and hepsimprovethe environment at lower overdl cost
to society, some citizens may perceive this behavior as unethical.

4.3 Consumer Experience

The dow penetration of economic-incentive ingruments into environmenta policies is dso a
function of these ingruments not being well understood by the public. Economic-incentive instruments —
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epecidly charges — may suffer from making environmental codts trangparent.  While encouraging
individuasto conscioudy link environmenta costs and benefits may be agood thing, it can undermine the
enthus asmwith which economic-incentive insdrumentsareembraced. Theseingruments have been an easy
target for opponents who paint a picture for consumers that firms are smply paying to pollute. Whilethe
fdlacy of such arguments is clear, particularly in the context of command-and-control instruments that
actudly give away the right to pollute, the imagery has been compelling.

5. ASSESSING THE APPLICATIONS: A MIXED RECORD ON PERFORMANCE

In section 4, | examined some of the reasons why economic-incentive instruments have not been
widdy used in the environmenta policy arena. Inthissection, | consder the reasons why, when they have
been used, economic-incentive instruments have not always performed as well as predicted.

5.1 Inaccurate Predictions

One of the mgor reasons economic-incentive insruments have falen short in ddivering the cost
savings predicted is that the predictions themsel ves have often been unredlistic — they were premised on
perfect performance under ideal conditions. Thet is, these predictions have implicitly assumed that the
cog-minimizing alocation of the pollution-control burden among sources would be achieved, and that
margina abatement costs would be perfectly equated across al sources. In a frequently cited table,
Tietenberg calculated the ratio of the cost of an actua command-and-control program to a least-cost
benchmark (Tietenberg 1985). Others have mistakenly used thisratio asanindicator of the potential gains
of adopting specific economic-incentiveinstruments. The more gppropriate comparison would be between
actua command-and-control programs and either actud or reasonably constrained theoretical economic-
incentive programs (Hahn and Stavins 1992).

I naddition, predictions made during policy debates have typicaly ignored anumber of factorsthat
canadversdly affect performance: transaction cogtsinvolved inimplementing economic-incentive programs
(Stavins 1995); uncertainty asto the property rights bestowed under programs; concentration in the permit
market (Hahn 1984; Misolek and Elder 1989) or product market (Malueg 1990); the pre-existing
regulatory environment (Bohi and Burtraw 1992); and the inability of firms internd decison-making
cagpahilitiesto fully utilize program opportunities (Waley and Whitehead 1994).

The SO, dlowance trading program is a high-profile example where overly optimistic predictions
were made. The program was originaly predicted to cut the cost of achieving SO, reductions by up to $3
billionannudly (ICF, Inc. 1986). Itisnow predicted to result in savings of aout $1 billion annudly (Hahn
and May 1994). The price and quantity of permit trading has been lower than origindly predicted, partly
becauise the marginad cost of abatement has been lower than expected for reasons related to changesin
input markets, primarily the fal in the price of low-sulfur cod, due to railroad deregulation (Ellerman and
Montero 1996) and innovations in fuel blending that have enabled more fud switching (Burtraw 1995).
Furthermore, permit prices may have been lower than margina abatement costs because of:  utilities
reluctance to consder new options, congraints imposed on utilities by contractual precommitments
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(Coggins and Smith 1993); the preexigting regulatory environment, including locally binding regulationsand
rate-of-return regulaions, regulatory uncertainty; permit property rights questions (Bohi and Burtraw
1992); and transaction cogts.

5.2 Design Problems

Many of the factors cited suggest the need for changesin the design of future economic-incentive
indruments. While some program design e ementsreflect misca culations of market reactions, otherswere
known to be problemétic at the time the programs were enacted, but neverthel esswere incorporated into
programs to ensure adoption by the political process. One gtriking example is the adoption of the 20
percent rule’ under EPA’s Emisson Trading Program. This rule, adopted at the ingstence of the
environmenta advocacy community, stipulated that each time a permiit is traded, the amount of pollution
authorized thereunder is reduced by 20 percent. Since permits that are not traded retain their full vaue,
this regulation discourages trading and thereby increases abatement costs.

5.3 Limitationsin Firms' Internal Structures

A third sat of explanations for the mixed performance of implemented economic-incentive
ingruments reflects limitations in private firms' interna structures and skill sets (Hockenstein, Stavins, and
Whitehead 1997). Economic-incentive instruments require a very different set of decisons than do
traditional command-and-control gpproaches, and most firms are smply not equipped interndly to make
the decisions necessary to fully take advantage of theseinstruments. Since economic-incentiveinstruments
have been used on a limited bags only, and firms are not certain that these instruments will be a lasting
component on the regulatory landscape, most firms have not reorganized their environmenta, hedth and
safety (EH& S) departmentsin amanner necessary to exploit fully potentid cost savings. Rather, most firms
continue to have organizations that are experienced in minimizing the costs of complying with command-
and-control regulations, not in making thestrategi ¢ decisons required by economic-incentive insruments
(Walley and Whitehead 1994).

In genera, EH& S staff members are poorly unequipped to handle emerging environmenta issues
in abugness context. Aslawyers and engineers, not MBAS, they are experienced in interpreting detailed
regulatory rules and in designing technologica solutions to comply with them; they are unprepared to
implement the cost-saving decisions that economic-incentive regulations allow. EH& S departments need
to be staffed with market-trained thinkers who can andyze the strategic implications of the new options
firmsface.

Businesses are further impaired by thefact that EH& Sfunctionsare not sufficiently integrated with
those of the business units. Links have rarely developed between environmental decison-makers and
business unit decison-makers. In many cases, environmenta costs are not fully measured and are not
driven back to the business units from which they derive. Thishaslimited firms ahilitiesto make eventhe
few strategic decisions alowed under command-and-control approaches. When firms face the much
broader set of Strategic issues raised by market-instruments, the lack of integration of environmenta with
business units becomes an even more pressing problem. Absent this integration, the full potentid of
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economic-incentive insruments — cogt-effectiveness and improved incentives for technologica change —
will not be redized.

6. CONCLUSIONS

Some elghty years ago, Pigou proposed the use of a corrective tax to interndize environmenta or
other externdities, and fifty years later, the portfolio of potentia economic-incentive indruments was
expanded to include a quantity-based mechaniam, tradegble permits. Thus, economic-incentive
gpproaches to environmenta protection are by no meansanew policy idea. Over the past two decades
they have hdd varying degrees of prominence in environmentd policy. But these indruments remain on
the periphery of environmentd policy, and when they have been implemented, they frequently have not
performed as predicted. Does this suggest that economists and legd scholars should abandon their
advocacy of these instruments? The historica record, reviewed in this essay, suggests that the answer is
“no.”

Economic-incentive instruments have ddlivered attractive results where implemented and promise
additiond future benefits. To date, their effectiveness has been undermined by unredlistic expectations, lack
of palitical will, flaws in design, and congtraints imposed by the internd structure of firms. These are dll
remediable. Thus, rather than abandoning the use of market-based instruments, policy makers should direct
their efforts to making future gpplications work better than those that came before.
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