Congress’
Environmental
Policy Toolbox:

A Review '3

nvironmental goals can be reached in many ways. Some
ways are quite prescriptive, others are not. If one imagines
a typical factory as having one or more pollution sources,
it is easier to think of the many options available to Con-
gress, EPA, and the states. Raw materials and products go into the
factory, manufacturing processes within the factory are used to
produce new products, and often some “nonproduct” residual—
pollution—is generated and released to the air or water, or
shipped offsite for disposal, treatment, or storage. Sometimes the
product itself results in pollution, while or after it is used.
To lower the pollution reaching the environment, government
can—

= specify the end result—the amount of pollution that each
source in the facility is allowed to discharge;

= specify what the source is to do to achieve the end result, such
as install certain kinds of pollution control technology; |

= help the source through a technical assistance program or &
subsidy for cleaning up;

= specify the end result for each source, but allow facilities to
trade these requirements within or among facilities;

= charge a fee on pollutant emissibts discourage releases to
the environment;

= require only that the source publicly report emissions or risks
to the human health and the environment;

1“Emissions” is a term typically used for pollutants released to the atmosphere, while
“discharge” is the term used for pollutants released to water bodies. To avoid repetition of
both words, this assessment uses the word “emissions” to denote releases of any type of | 81
pollutant to air, water, or land.
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= require nothing in particular but hold sources li-= Tools without fixed targets:

able for any resulting damages; 8. pollution charges
» or, as is often the case, some combination of 9. liability provisions
two or three of the above. 10. information reporting

All of these approaches are policy instruments, 11. subsidies
the topic of this OTA report. They are the means 12. technical assistance

through which government encourages or forces pojicymakers in the United States have not re-
sources to achieve society’s environmental goalgieq equally upon these 12 policy instruments;
Each of these policy instruments or tools has ingome ools have been used frequently, while oth-
herent strengths and weaknesses. Some address remain largely experimental. Table 3-2 dis-

particular types of pollution problems better thanplays the primary policy instruments used to

others. Yet picking a tool does not merely INVOIVEy iy air pollution, water pollution, and hazard-
identifying those that reduce emissions. Instru

. . ous waste. For each of the approximately 30 pollu-
ment selection also involves tradeoffs betwee

ion control programs addressed by the Clean Air

values and interests commonly held by Congres&ct (CAA), the Clean Water Act (CWA), and the

and the public. For example, instruments mosh .
! . S esource Conservation and Recovery Act
likely to provide significant assurance that an en,

vironmental goal will be met are equally likely to (RCRA), the table displays primary instruments

achieve that goal in a manner more expensive th _arlf[ed W|tr1[da|_rkr?tray) as we(ljl as jeveral autxlllla-
some other instruments. A full toolbox allows therylnsbrum_en S('fg gfray) useaun ergurl_ren al\:v.
decisionmaker to select tools that most effectivel)pom Inations of tools are common. Policymak-

address values and interests of particular concef{S traditionally have relied most heavily on two

at the moment. And combinations of complemen-regmatory tools that place direct pollution limits

tary instruments may allow decisionmakers to adon Single sources: design standards and harm-

dress multiple concerns or to shore up weakness88Sed standards. And yet, the other tools in the

Environmental policy tools could be catego-Should not be considered unused and theoretical.
rized in any number of ways, depending on WhichTable 3-2 shows that we have turned to tradeable
attributes one wishes to emphasize. This asses@missions, information reporting, and other tools
ment groups 12 tools according to whether or nofor numerous programs.
they have fixed pollution reduction targets. Sucha Box 1-1 in chapter 1 highlights several pro-
focus helps the decisionmaker address a commegtams over the last two decades that rely on some
concern in environmental policy, namely, the ex-of the lesser used approaches, including tradeable
tent to which particular behavior is mandated byemissions, integrated permitting, liability provi-
regulation. Table 3-1 provides brief definitions of sions, information reporting, subsidies, and tech-
each of the tools discussed in this assessment, inical assistance. Generally, familiarity and

cluding: comfort level with such tools seem to be growing.

» Tools with fixed pollution reduction targets: For example, academics had been discussing
1. harm-based standards tradeable emissions for several years before trad-
2. design standards ing was incorporated into regulations in 1976.
3. technology specifications Trading became increasingly common in regula-
4. product bans and limitations tions after the 1976 offset policy, but not until the
5. tradeable emissions Clean Air Act Amendments of 1990 was trading
6. integrated permitting incorporated into a statute. Tradeable emissions is
7. challenge regulation now suggested often during the legislative debate.
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A significant consideration when discussing The balance of this chapter will discuss each of
environmental policy instruments is that the reguthese environmental policy instruments, describ-
latory instrument Congress selects through legising each individual tool and how it is used. The
lation may look very different at the point its chapter also highlights those criteria that may
requirements are imposed on an individuaktrongly affect a policymaker’s choice—either be-
source. Although statutes begin the process anchuse the tool is particularly effective at address-
influence what the source sees, they often leaveiag a criterion, or raises issues that show it should
great deal of discretion to EPA, states, or localitiepe used with some caution if the criterion is im-
actually implementing the requirement. For ex-portant.
ample, the Clean Water Act uses a design stan-

i levelof coirol hat sourocs of toic emissong COLS WITH FIXED POLLUTION

must meet. EPA translates BAT into a more spe-
cific emissions limit that looks like a harm-basedThe government often uses regulation to place
standard, typically specifying a numerical rate odimitations on environmentally harmful behavior.
concentration. States might incorporate the nuRegulatory instruments vary in the extent to
merical limit directly into an individual permit, or Which they specifyrowa regulated entity should
negotiate with the source a compliance technolocomply with these limitations. Technology speci-
ay Capab|e of meeting the numerical limit andﬁca.tions allow the regulated entity the least
specify that technology in the permit. Thus, in adpportunity to select a compliance method—
permit, the Clean Water Act's design standardcompliance is defined as installing a particular
might look like a harm-based standard or technoltechnology or using particular techniques. In con-
ogy specification. trast, harm-based standards describe a compliance

However, the distinctions between regulatorytarget and regulated entities are free to choose
instruments remain important. Consider the BATtheir own method for complying with the limita-
example. Because BAT is a design standard, its réion.
quirements remain linked to the state of abatement Policy instruments with fixed pollution reduc-
technology at a particular time, and so may protion targets can be further divided into two groups.
vide different incentives for cost-effective control The first group of tools requires regulated entfties
or technology innovation than do other instru-themselves to comply with the limitation or face
ments. BAT might also be more dynamic, becomassociated civil and criminal penalties. Such tools
ing more stringent as technology developmengre often called “traditional” or “command-and-
makes “best” even better. control” approaches, because historically they are

This report focuses primarily on the perspecthe most heavily used and are less flexible than
tive from Congress. Nonetheless, the viewpoinpther tools. Included in this group of single-source
from the source is also quite relevant becaustols are harm-based standards, design standards,
policy instruments are designed to affect sourcéechnology specifications, and product bans and
behavior. The report’s discussion of each policylimitations.
instrument seeks to reflect the fact that an instru- A second group of tools that also directly limit
ment’s ability to achieve many of society’s objec-pollution focuses on multiple sources rather than
tives depends on both Congress’ original tookingle sources. Multisource tools allow a regu-
selection and how the requirement is implementedated entity additional flexibility in how it com-

2The rather awkward “regulated entity” is used interchangeably with “industry” or “firm,” because this assessment is considering not only
environmental regulation of the business sector but also instances in which the government itself must comply with regulatory requirements.
“Facility” is used rarely because many regulatory requirements are imposed at points other than at the facility level.
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TABLE 3-1: The Environmental Policy Toolbox '

Tools with fixed pollution reduction targets

Focus on single sources or products

Harm-based standards

Design standards

Technology specifications

Product bans and
limitations

A harm-based standard prescribes the end results, not the means, of regulatory com-
pliance. Regulated entities are responsible for meeting some regulatory target but are
largely free to choose or invent the easiest or cheapest methods to comply, Sometimes
referred to as health-based standards or performance standards, harm-based stan-
dards are widely used, primarily in combination with design standards.

A design standard is a requirement expressed in terms of the state of the art of pollu-
tion abatement at some point in time, for example, “best available” or “reasonably
available” technology. in a permit, design standard requirements are typically, but not
always, stated as the level of emissions control the model approach is capable of
achieving. Design standards written as emission limits allow individual sources the
freedom to achieve the required emissions control by using the model approach or
equivalent means. Design standards are very widely used, most often as part of a
technology-based strategy,

A technology specification is a requirement expressed in terms of specific equipment
or techniques, The standard is to be met by all entities; facilities are not free to choose
their means of pollution abatement or prevention. Explicit technology specifications in
statutes or regulations are very rare. However, some designs standards can be consid-
ered de facto technology specifications when it is extremely difficult to prove to the
regulatory agency that an alternative to the model technology is equivalent.

This regulatory approach bans or restricts production, processing, distribution, use, or
disposal of substances that present unacceptable risks to health or the environment, It
focuses on the commodity itself rather than polluting by-products. As a result, the
instrument is used most heavily under the Federal Insecticide, Fungicide, and Roden-
ticide Act (FIFRA) and other statutes where the hazard is the commodity.

Focus on multiple sources or products

Tradeable emissions

Integrated permitting

Challenge regulation

Emissions trading is achieved through government-issued permits that allow the owner
to emit a specific quantity of pollutants over a specified period, and which can be
bought from and sold to others. The government typically caps aggregate emissions
from sources within a geographic region by issuing only the number of permits consis-
tent with environmental goals. A relatively new approach to tradeable emissions is an
“open market, " in which unregulated sources may opt into the program voluntarily,
Emissions trading has been used most widely under the Clean Air Act and to a more
limited degree to address water quality issues.

Integrated permits contain facility-wide emission limits, either for a single pollutant
across multiple individual sources or media, or for several pollutants emitted to a single
medium. An integrated permit might use one or several other environmental policy
instruments. “Bubble” permits are used under the Clean Air Act, and to a very limited
extent under the Clean Water Act. Other types of integrated permits are uncommon but
are under study as part of several state pilot projects,

Challenge regulations ask target groups to change their behavior and work toward a
specific environmental goal, with mandatory requirements imposed if the goal is not
reached. The government identifies a goal and gives the groups time to select and im-
plement an effective means of achieving it. Challenge regulations have the potential to
be a less-intrusive way to achieve environmental goals. The concept of challenge reg-
ulation is attracting interest but is still uncommon as a stand-alone regulatory tool.
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TABLE 3-1 (cont'd.): The Environmental Policy Toolbox

Tools without fixed pollution reduction targets

Pollution charges With pollution charges, a regulated entity must pay a fixed dollar amount for each unit
of pollution emitted or disposed. Pollution charges do not set a limit on emissions or
production. Instead, the government must calculate what level of charge will change
the behavior of regulated entities enough to achieve environmental objectives. Sources
are free to choose whether to emit pollution and pay the charge or pay for the installa-
tion of controls to reduce emissions. This report considers only those charges set high
enough to significantly alter environmentally harmful behavior,not charges used pri-
marily for raising revenues, In the United States, pollution charges have been used for
solid waste control but rarely for control of other types of pollution.

Liability Liability provisions require entities that cause environmental harm to pay those who are
harmed to the extent of the damage. Liability can provide a significant motivation for
behavioral change because the dollar amounts involved can be huge. This report fo-
cuses on statutory liability, not common law theories of liability or enforcement penal-
ties, Several environmental statutes impose statutory liability, including CERCIA and
the Oil Pollution Act.

Information reporting Information reporting requires targeted entities to provide specified types of information
to a government agency or to the public directly. Required information typically involves
activities affecting environmental quality, such as emissions, product characteristics, or

whether risk to the public exceeds a threshold. Information programs are widely used,

Subsidies Subsidies are financial assistance given to entities as an incentive to change their
behavior, or to help defray costs of mandatory standards. Subsidies might be provided
by the government or by other parties, who thus bear part of the cost of environmen-
tally beneficial controls or behavior. Government subsidies have historically been wide-
ly used, particularly in wastewater treatment. Subsidies from other parties are becom-

ing more common as government budgets shrink.

Technical assistance The government offers technical assistance to help targeted entities prevent or reduce
pollution. These programs educate sources that might not be fully aware of the environ-
mental consequences of their actions or of techniques or equipment to reduce those
consequences. Technical assistance may take many forms, including manuals and
guidance, training programs, and information clearinghouses. Some types of technical
assistance, such as facility evaluations, are conditioned on facilities agreeing to re-
spond with environmentally beneficial behavior. Technical assistance is very common,
particularly in combination with other tools.

SOURCE: Office of Technology Assessment, 1995.

plies with emission limitations. A source can
change its own behavior to fit within the limita-
tions, or the source can make an arrangement with
another entity for it to comply with the limitation
on the source’s behaf. This ability to transfer or
negotiate responsibility among entities for chang-
ing behavior distinguishes multisource from
single-source tools. Multisource tools include
tradeable emissions, challenge regulation, and in-
tegrated permitting.

(OHarm-Based Standards

Harm-based standards prescribe the end results,
not the means, of regulatory compliance. The de-
sired end results are based on health and environ-
mental effects of different pollution levels and
patterns. With harm-based standards, regulated
entities are responsible for meeting this regulatory
target but are largely free to choose or invent the
easiest or cheapest methods to comply.
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A harm-based standard is the most direct policgcribing the level of control technology Congress
tool for implementing a risk-based strategy forexpects pollution sources to implement, such as
achieving environmental goals. A regulatory“reasonably available control technology.” Such
agency typically establishes a harm-based stamroad terms do not provide enough detail about
dard by determining the amount of the pollutant invhat regulated entities must do to comply with the
the ambient environment that will meet the healtHaw. As a result, when implementing a design
and environmental goal set by Congress. This destandard, a government agency will determine the
termination involves making scientific judgments reference technology’s control capability and de-
about the extent to which different concentrationsvelop numeric emission limits based on this capa-
of the pollutant harm human health or plants andility. Although they might look similar in a
animals the goal is intended to protect. After thgpermit, harm-based standards and design stan-
agency establishes an acceptable concentrationdérds are nonetheless different. For example, un-
then uses a model to calculate an overall allowablgke harm-based standards, design standards can
pollution load for the region that results in this ac-establish an implied regulatory preference for a
ceptable concentration. The model also must inmodeltechnology and may become stricter as new
corporate distribution and movement of thetechnologies are developed.
pollutant in the ambient environment, so as to
avoid undesirable “hot spots.”

Harm-based standards impose emission IimitaI—EXtent of Use
tions on individual sources. Thus an agency apHarm-based standards and design standards are
portions among individual sources what it haghe most heavily used environmental policy tools
calculated as an acceptable pollutant concentrdoday. Typically, harm-based standards are used in
tion or loading. Some standards explicitly reservéombination with design standards, though occa-
part of the total acceptable loading for futuresionally harm-based standards have been used
sources, while others allocate only among existalone.
ing sources. Harm-based standards might be ex- The Clean Water Act, for example, uses a com-
pressed as an emission rate for the source (maB#ation of harm-based and design standards to at-
per unit time period), as a concentration of polluttain water quality objectives. While design
ant in a source’s discharge, or as a percentage rgtandards describe the baseline level of treatment
duction in emissions from a source. Each of thest® be met for all industrial discharges—a national
types of harm-based standard might have short- gfloor” for pollution control—the Act uses harm-
long-term averaging. An example of a source-spebased standards to place additional pollution con-
cific harm-based standard is the Clean Water Adrol requirements on sources located on streams
requirement that dischargers control their effluenwhere design standards are insufficient to meet
at a level sufficient to maintain water quality stan-water quality goals. On these “water quality lim-
dards, with emission rates expressed in a permit éted” streams, industrial sources must comply
tons per day and a maximum concentration.  with a harm-based standard that calls for stricter

In individual permits, emission limitations that pollution control, based on the stream quality and
describe a target without reference to specifi@ level of risk identified as acceptable. Nation-
technologies might in fact have originated from awide, the number of permits incorporating harm-
harm-based standard, or might have begun as a deased pollution limits is unclear; agency staff in
sign standard (discussed in detail in the next sedAlisconsin and Massachusetts say they issue such
tion). permits very frequently.

The origin of the permit limitation is important. =~ The Clean Air Act also uses harm-based stan-
In contrast to harm-based standards, design stadards. For example, harm-based standards are
dards typically start as a broad statutory term dedsed in combination with design standards for air
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toxics control. The Act’s toxics provisions call for certainties inherent in predicting the effects of
a design standard, maximum achievable contrdlifferent patterns and levels of environmental re-
technology (MACT), to be used to control toxics.leases. Also, an agency needs extensive data on
However, if the MACT standard is insufficient to ambient pollutant concentrations and health ef-
reduce lifetime risk to the most exposed individu-fects, which often is not available. An agency that
al to less than one in a million, EPA must develogacks necessary data has the option of setting a
additional control requirements sufficient to meetstandard based on speculative judgments, or de-
that harm-based standard. Harm-based strategis/ing promulgation of the standard until data
are also used to avoid overcontrol that results in ngaps are filled. Both approaches would signifi-
corresponding public health or environmentalcantly impair a tool’s effectiveness.
benefit. Some toxics have a well-established EPA has tended to delay promulgating harm-
threshold, below which human exposure is presbased standards until necessary health effects data
umably safe. This known threshold might be high-become available. For example, promulgation of
er than the emissions limit established by MACT.harm-based standards for hazardous air pollutants
In these situations, EPA may set air toxics emiswas extremely slow—seven in the 20 years fol-
sion limits using the well-established thresholdiowing the enactment of the Clean Air Act of
with an ample margin of safety, instead of requir<1970. Congress shifted in 1990 to a design stan-
ing MACT. To date, EPA has not set such limits.dard approach for controlling hazardous air pol-
RCRA also relies in part on harm-based stantutants. In the five years since Clean Air Act
dards to achieve its environmental and publiadeauthorization, EPA has promulgated 10 regula-
safety goals. For example, the statute requires théibns affecting 55 industrial toxic source catego-
methods of land disposal for hazardous wastes aris and has proposed an additional 14 regulations
acceptable only if the proponent of the methodor 16 industrial categories (5).
demonstrates “to a reasonable degree that there The harm-based standards set prior to 1990
will be no migrationof hazardous constituents were calculated to achieve the public health goal,
from the disposal unit or injection zone for as longwhile the design standards after 1990 are based on

as the wastes remain hazardous” (254). maximum achievable control technology, which
may or may not achieve the goal. Yet the relative
Key Criteria Affecting Tool Selection ease of implementing design standards means that

A ¢ i | somdevel of control will be in place faster than is
ssurance of meeting goals _ ~likely under a harm-based standard. Thus, harm-
Harm-based standards require that individuahaseq standards may have a practical disadvan-

sources achieve a specified level of poIIutiontage relative to design standards and other
abatement. As a result, they arguably are MOrgingle-source technology-based tools.
likely to provide a higher level of assurance than

instruments that do not specify a pollution control
target. In addition, EPA or the administering statd?€mands on government
agency can verify compliance by reviewing moni-Harm-based standards can be an administrative
toring data and other records, because allowableeadache to establish, because an agency fre-
emission levels are directly linked to a singlequently lacks the necessary information about
source. pollutants. This problem occurs most often with
However, no policy tool can ensure goals willtoxics. For example, a recent EPA report found
be met unless itis properly implemented in a timethat for the 189 air toxics listed in the 1990 Clean
ly manner. Harm-based standards can be difficulair Act Amendments, 38 percent completely
and time-consuming to set because of analyticdhcked ambient concentration data, 67 percent had
uncertainties and gaps in available data. Develogittle or no information on emissions sources, 31
ment of a harm-based standard is laden with urpercent lacked carcinogenicity data, and 79 per-
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cent had no validated data on thresholds for non- A statute prescribing design standards typical-
cancer effects (215). Collecting the data necessaly uses broad terms to describe the level of control
to set an appropriate harm-based standard can btechnology it expects pollution sources to imple-
very resource-intensive for an agency. Congressent, such as “reasonably available control tech-
or an agency could reduce demands on govermology” or “lowest achievable emissions rate.”
ment by encouraging or requiring the targetedHowever, such broad expressions of effectiveness
entities to provide necessary data. Some enviroro not provide enough detail about what regulated
mental statutes currently give EPA this authorityentities must do to comply with the 1&WwVhen
but it is rarely used to its fullest extent. implementing a design standard, EPA or the appli-
Evenwhen necessary data are available, settingable state agency will determine what stringency
a harm-based standard requires substantial analygf emission control is associated with the stan-
ical resources. Development of a harm-basedard. If the design standard is, for example, rea-
standard requires an agency to determine whabnably available control technology, the agency
concentration or total loading of a pollutant will first will decide whether the extent of variation
meet the legislative goal. The agency also needs {githin the target group justifies consideration of
model the effects of different emission loadings subgroups. Then the agency identifies what enti-
identifying the load that results in an acceptablgies are representative of the target group or
pollution concentration throughout the target aregubgroups and determines what technology is rea-
with no undesirable hotspots. An agency mussonably available based on those representatives.
then translate the total allowable pollution loadFor each group or subgroup, the agency then cal-
into individual source requirements. Some attribgylates the level of emissions control that occurs
ute the substantial delays in achieving the Nationwhen a source uses this model control technology.
al Ambient Air Quality Standards (NAAQS) on  pesign standards are typically imposed on in-
the complexity of implementation faced by statesgjvidual sources through permits with specific
numeric or narrative emissions control require-
[1 Design Standards ments. These permit limits often look very similar
A design standard is a requirement expressed @ harm-based standards but might provide differ-
terms of the state of the art of pollution abatemengnt incentives to the target entities. The limits are
at some point in time. A design standard might inderived from an identified model technology or
corporate a reference point other than state-of-théechnologies, selected by the agency because they
art, if the standard considers tradeoffs amongorrespond to the general expression of effective-
effectiveness, capability, stringency, and cost. Unness called for by the design standard. An entity
like technology specifications, design standardsnay view that technology as the preferred one and
allow individual sources the freedom to achievenot be as inclined to propose an alternative as it
the same degree of pollution control by equivalentvould with a harm-based standard where there is
means. no model technology. Thus, design standards rep-

3For example, section 8(d) of the Toxic Substances Control Act requires that upon request a person who manufactures, processes, or distrib-
utes a chemical must submit to EPA lists and copies of health and safety studies conducted by, known to, or ascertainable by that person. The data
from these studies are intended to be used in making regulatory decisions.

4 Due process provisions in the U.S. Constitution require that requirements be detailed enough to alert a reasonable person as to what is and
is not legally allowed. Requirements are unconstitutionally vague if they lack such detail.

5 For example, EPA divided pulp-and-paper manufacturers into 25 subgroups, depending on the processes they used, when establishing
design standard emission limits called for by the Clean Water Act. See 40 C.F.R. § 430.
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BOX 3-1: Debates About Harm-Based Standards

Assurance of Meeting Goals

Promotes criterion: Pollution control requirements under harm-based standards are set at a level calcu-
lated to achieve a specified level of risk. Harm-based standards establish a less complex regulatory
system than multi-source tools, and so are more likely to work as desired.

Impairs criterion:Data gaps and limited administrative resources often make it difficult or impossible to set
harm-based standards at levels that will in fact achieve goals; in practice, standards are often set at
levels hoped to be adequate, without the precise match between requirements and goals that the tool
theoretically offers. Delays caused by difficulties in setting harm-based standards can mean control
requirements are put in place later than they might have been under other policy tools. Because harm-
based standards focus on performance, assurance depends on availability of effective emissions
monitoring.

Pollution Prevention
Harm-based standards neither help nor hinder pollution prevention.
Environmental Equity and Justice

Promotes criterion:Harm-based standards respond to differences in exposure among communities. They
offer communities an opportunity for input into standard-setting.

Impairs criterion: The standard-setting process is often discussed at such a technical level that nonspe-
cialists may have difficulty participating.
Cost-Effectiveness and Fairness to Sources

Promotes criterion:Harm-based standards allow a specific source to pick a cost-effective means of com-
pliance. They can be applied uniformly, and therefore are fair.

Impairs criterion:Because harm-based standards typically focus on individual source control, they limit a

facility’s ability to adopt facility-wide cost-effective measures.
Demands on Government

Impairs criterion: Harm-based standards can be administratively expensive to set, because of their sub-

stantial analytical requirements.
Adaptability

Promotes criterion: Entities are free to adopt new technologies for complying with requirements.

Impairs criterion: New scientific knowledge regarding pollution might force an agency to reevaluate and
possibly adjust a harm-based standard, requiring time-consuming public notice-and-comment proce-
dures required under the Administrative Procedures Act.

Technology Innovation and Diffusion
Promotes criterion: Harm-based standards allow sources to use innovative compliance approaches.

Impairs criterion: Harm-based standards may be relatively less effective at technology diffusion, since
they do not refer to particular technologies.

SOURCE Off Ice of Technology Assessment, 1995.
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resent a middle ground between technology specsentative facilities within the category. These
fications and harm-based standards with respestandards are to be updated by EPA every five
to the freedom a regulated entity has to expand thgears. Existing sources must use best convention-
list of acceptable equipment or techniques. al technology (BCT) to control conventional pol-
Design standards typically are more dynamidutants! Existing sources of nonconventiofal
than technology specifications. Technologies anénd toxic pollutants are required to use best avail-
emission limits associated with each design stangple technology economically achievable (BAT).
dard can change as the state of technology ag=pa will determine when setting BCT whether
vances. Limits to be met using a "best availablghe relationship between control costs and water
control technology” might become stricter as newgajity benefits is “reasonabl@while the agency
more effective technologies become availablengeq only determine that BAT is “economically
Typically, an individual source receiving a new 5.pievabple.”
permit would need to meet these new limits at the o\, sources of any type of water pollutant
time its emissions permit is renewed and upda‘t(':'qlﬂust meet best available demonstrated control

technology (BADCT), also called new source per-
formance standards (NSPS). NSPS pollution lim-

, §ts can be based on available demonstrated
Qlta_an Alr Act "’!”d Clean Water Act, and to amor echnologies, but also upon alternative production
limited extent in the Resource Conservation an

Recovery Act. The resulting “alphabet soup” of PrOCEsSes, operating method;, in-plant“ control
requirements at times seems impenetrable. Th&\roce_duzes, and other alternatlve“s to an end—(if—
degree of abatement required of a source ofte e-pipe _focus. EPA need only “consider cost
varies depending on whether itis 1) a new or exist?/Nen sétting NSPS. No cost-reasonableness con-
ing source, 2) in an area that meets or fails to me&tdération is required. As a result, new sources
ambient standards, and 3) emitting conventionaftPJectto NSPS almost always must meet a strict-
or toxic pollutants. Design standards also vary irf" l€vel of emissions control than existing sources.
the extent to which an agency may take economicdé exchange, the Clean Water Act provides that
into account when identifying the model technol-Such sources are exempt for 10 years from addi-
ogy and setting the corresponding emissions limitional design standard requirements for nontoxic
tation. pollution 10

The Clean Water Act uses design standards to Where BCT, BAT, or NSPS design standards
describe the baseline level of treatment to be metre not sufficient to meet water quality goals on a
for all discharges—in effect, a national floor for particular stream, the Clean Water Act calls for a
pollution control® EPA sets a design standard forstricter harm-based standard set at a level suffi-
each relevant industry category based on repreient to meet water quality goals.

Extent of Use
Design standards are very widely used in th

6 More stringent treatment may be required if necessary to achieve water quality standards, or if the state chooses to implement a more
stringent program than the national baseline requirements.

7 These include fecal coliform, pH, total suspended solids, biochemical oxygen demand (BOD), and oil and grease.

8 Nonconventional pollutants are also called “gray area” pollutants and include nitrogen, nitrates, phosphorus, chlorine, fluoride, some
metals, and some pesticides.

9 EPA adopted a two-part approach to this “cost-reasonableness” test. First, costs should be roughly similar to those imposed on publicly
owned treatment works (POTWSs). Second, costs should be analyzed in light of resulting water quality benefit. EPA's first effort at developing
BCT regulations was reversed because the Agency did not sufficiently consider cost-effectiveness.

10 The exemption is for 10 years, or until the facility is fully depreciated, whichever occurs first. Clean Water Act §306(d).
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The Clean Air Act and implementing agenciesment for each group of wastes with similar physi-
rely heavily on design standards to meet ambierdal and chemical properties and sought to base the
air quality goals. Existing major sources mustrequirements on technologies that furthered waste
meet reasonably available control technologyminimization and recycling!

(RACT) in areas that fail to meet ambient air qual-

ity standards. RACT acts as a national minimurr]<
level of control in nonattainment areas and is usu-
ally defined as the lowest emissions limitationassurance of meeting goals

that a source is capable of meeting by using a Colsegign standards require a specified level of
trol technology that is reasonably available, cong, ), ign control from each individual regulated

IS|der|rlg t?ChnOIOQ'CaI anttjhecor:omlctl‘egabllltt;:.entity_ As such, design standards help ensure that
h contrastneéwsources in theése ‘nonattainmen Vpollution reductiongoals are met, but cannot

areas must adopt control teghn.ologies thatachie geuarantee thamnvironmental qualitgoals will be
the lowest achievable emissions rate (LAER)'met. Design standards are less analytically com-

LAER is often much stricter than RACT. LAERis £Iex and data intensive than harm-based standards

to be based on the most stringent emissions limit . .
. . . : : and typically have been implemented at a faster
tion contained in any state implementation plan or

. . . iy rate. Their relative ease of implementation means
achieved in practice by the same or similar S'Oumﬁm\tsomelevel of control will Ft))e in place faster
category, whichever is more stringent. P

Sources in areas that already meet ambient ﬁlpan is likely under harm-based standards. Simi-

quality goals are subject to design standards und rly, some authors_ have argued that this form of
the Clean Air Act. For example, new sources | egulatory system is less complex and therefore

areas that meet ambient standards must install be&tS & greater chance of success than market-based

available control technology (BACT), often a @PProaches (95). ,
stricter level of control than required under RACT  CTitics of design standards point out, however,
but less than LAER. that design standards very indirectly assure attain-
Sources of air toxics must meet an emission§'ent of a risk-based goal. In places that do not
limit comparable to that resulting from use of theCUrrently meet environmental goals, design stan-
maximum achievable control technology. MACT dards move things in the right direction by ensur-
is based on the best technology currently availabl#d that those polluters that have not yet installed
for the source category in question and must be ##€ required level of technology do so or adopt an
least as stringent as the level achieved in practicdlternative strategy that meets required emission
by the best controlled source in the source categdimitations. This general movement will not nec-
ry (for new sources), or for the best performingessarily ensure that a risk goal is achieved. First,
group of sources (for existing sources). existing technologies may not be capable of re-
RCRA also incorporates some design standucing discharges from a single source to the level
dards in its waste management requirements. F@ecessary to achieve pollutant concentrations in
example, EPA uses best demonstrated availabt@e receiving media that meet the risk goals.
technology (BDAT) to describe the class of treat- Second, even if a single plant's compliance
ment technologies that must be used before a hawith a design standard is capable of meeting the
ardous waste may be disposed on land. Thgoal, the design standard approach does not pre-
Agency developed a BDAT treatment require-vent neighboring sources from discharging the

ey Criteria Affecting Tool Selection

11EPA may select a technology that furthers waste minimization and recycling over more conventional treatment if the disparity in perfor-
mance of the technologies is not too pronounced, and the technology selected minimizes threats to human health and the environment by sub-
stantially diminishing waste toxicity and reducing mobility of toxic constituents. 55 FR 22520, 22535 (June 1, 1990)(Third-Third final rule).
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same pollutant. The cumulative effect of dis-Demands on government

charges from two or more facilities, all of which Agency resources required to establish and revise
meet prescribed design standards, can be a cofdesign standard are likely to vary, depending on
centration of pollutants that violates the risk-how much is known regarding the targeted indus-
based goal. This characteristic weakness of fty and its processes and pollutants. An agency
design standard is often shored up by combining,ould need to delineate appropriate target groups
it with a harm-based standard that takes effect Iénd subgroups, identify the appropriate model

the design standard fails to attain the goal. techn0|ogy or Strategy_“best,” “conventional,”
“reasonable,” or whatever the statute called for—
Pollution prevention and determine the emissions control levels

The effect of design standards on pollution preassociated with that technology or strategy. As
vention is ambiguous. Design standards typicallyvith all regulatory approaches, an agency must be
are based on an end-of-the-pipe approach, aritfepared to justify its determinations, both in
sources have an incentive to adopt the moddjourt and to oversight agencies such as the Office
technology that is familiar to the regulatory of Management and Budget.
agency. However, design standards do offer an op- These analytical and data requirements typical-
portunity for a regulated entity to propose an alterly are less than for a harm-based standard. EPA
native to the model technology or approach. Thud)as found it easier to delineate appropriate target
if “moving up the pipe” and preventing pollution groups and model technologies than to determine
appears to be the least expensive way of achievirte appropriate level of a harm-based standard.
compliance, sources are free to do so. Data on facility characteristics, wastestreams, and
A design standard can either promote or displant processes are more readily available than
courage the use of pollution prevention, dependpollutant effects data. Also, identifying the rele-
ing on what approach was considered the modsfant “best,” “reasonable,” or other legislatively
for calculating emissions. If the standard is basethandated model technology typically is easier
on an end-of-the-pipe technological solution, theghan determining a “safe” level for a pollutant.
instrument could act as a disincentive for pollu- Again, the air toxics program under the Clean
tion prevention. However, a design standard could\ir Act shows that design standards are easier for
base emission limits on particular pollution pre-an agency to implement than harm-based stan-
vention measures, thereby encouraging pollutiolards. In the five years since the air toxics program
prevention. In practice, even when EPA wishes tdas been based on a design standard, EPA has pro-
establish a preference for pollution prevention, thenulgated 10 regulations affecting 55 industrial
signals might be mixed. For example, EPA prefersoxic source categories and has proposed an addi-
to base BDAT requirements for treating hazardousional 14 regulations for 16 industrial categories
wastes on technologies that further the statutor{s). During the previous 20 years, when a harm-
goals of waste minimization and recyclitdy. based standard applied, EPA was able to issue
Some pollution prevention specialists suspect thenly seven standards.
BDAT focus on technologies for minimizing Itisimportant to note that design standards still
waste fails to create a preference for preventingequire significant agency resources to set and im-
pollution in the first place. plement, even though they are more manageable

12EPA may select this type of technology as BDAT over more conventional treatment if the disparity in performance of the technologies is
not too pronounced, and the technology selected minimizes threats to human health and the environment by substantially diminishing waste
toxicity and reducing mobility of toxic constituents. 55 FR 22520, 22536 (June 1, 1990).
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than harm-based standards. EPA recently eststandards and design standards would be repre-
mated that it “traditionally takes about four yearssented by a numerical limit. Design standards pro-
to develop national technology-based standardgide greater freedom for a regulated entity to
such as [air toxics] standards” (216). EPA recentlyexpand the list of acceptable compliance equip-
proposed a streamlined approach to settingnent or techniques. Harm-based standards leave
MACT control levels for air toxics to help reduce regulated entities free to select their own com-

resources needed to set design standards. pliance approach.
Differences between technology specifications
Adaptability and design standards are sometimes confusing

A design standard accommodates technologica@nd misunderstood. One source of confusion is
development, but on a limited scale. If an agencyhe important distinction between a technology
decides to adopt a new technology as a replacépecification and “technology based.” A tech-
ment model technology, it must recalculate thenology specification actually requires regulated
corresponding emissions limitation. Such refor-entities to use the stated technology, while “tech-
mulation might occur if a new control technology nology based” simply indicates the origin of the
becomes more effective or an existing one signifiemissions limitation without requiring the model
cantly less expensive. For example, under théechnology used to set the limitation. Many de-
Clean Water Act, EPA is required to review its de-sign standards are technology baked.
sign standards at least every five years and revise A second source of confusion is causediby
if appropriate (243). Revision would be subject tofactotechnology specifications. De facto technol-
public notice and comment procedures, as reagy specifications might exist in at least three
quired under the Administrative Procedures Act.circumstances. First, a de facto technology speci-
fication is created when the legislature or regula-
[1 Technology Specifications tory agency setting up a design standard fails to
A technology specification is a requirement ex-describe what parameters of a proposed technolo-
pressed in terms of specific equipment or techdy must be “equivalent” to the model technology.
niques. The requirement is to be met individuallyThis results in regulated entities’ having no practi-
by all regulated entities. Facilities are not free tocal way to demonstrate equivalency of any al-
choose their means of pollution abatement or preernatives to the model technology. Defacto
vention. Compliance focuses on whether or notechnology specifications also might occur when
the specified approach is in place and operatingnly one technology is available to meet the stan-
according to specifications—regardless of whethdard even though it is not specified, or when an en-
er the approach is a particular control technologyity decides the technology used to develop a
or a series of actions or techniques. Compliancdesign standard is the safest and quickest com-
does not depend on meeting a specified ambiemliance approach. Note, however, that in each of
environmental quality3 these circumstances firms still have flexibility to
At the permit level, technology specifications develop a new technology or to propose a technol-
are expressed as a technology required in order tigy different from that used to develop an emis-
be in compliance with a permit, while harm-basedsions level.

13 As a result, discharge or ambient monitoring is not necessary under a “pure” technology specification, unless necessary to determine the
technology is being operated according to specifications.

14“Technology based” essentially indicates use of an abatement-based strategy and does not specify an instrument per se. For example, the
emission limits imposed through tradeable permits or integrated permitting could be technology based.
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BOX 3-2: Debates About Design Standards

Assurance of Meeting Goals

Promotes criterion:Design standards establish a less complex regulatory system than multi-source tools,
and so are more likely to work as desired. They allow an agency to determine compliance by monitor-
ing whether the model technology is used, rather than monitoring emissions directly.

Impairs criterion: Pollution control levels achievable by identified model technologies may not be stringent
enough to achieve environmental goals. Design standards do not address cumulative effects of dis-
charges from multiple sources.

Pollution Prevention

Promotes criterion: Design standards can create a preference for pollution prevention, if desired.

Impairs criterion: Design standards can inhibit pollution prevention efforts, if the agency picks an end-of-
the-pipe technology as its model technology.

Environmental Equity and Justice
Promotes criterion; Design standards offer communities input into the standard-setting process.

Impairs criterion: Design standards do not address “hot spots, ” or differential impacts on communities.

Cost-Effectiveness and Fairness to Sources

Promotes criterion: Entities are free to propose an equivalent, more cost-effective pollution control ap-
proach. Design standards are fair because they impose similar requirements on similar facilities.

Impairs criterion:Design standards may not be cost effective because they do not consider differences in
cost across facilities. They can be unfair because they often differ across industries.
Demands on Government

Promotes criterion: Analytical requirements for setting design standards are less demanding than harm-
based standards.

Impairs criterion: Design standards still require substantial analytical and data resources.

Adaptability
Promotes criterion: Entities are free to propose a new technology, if equivalent to the model technology.

Impairs criterion: If an agency adopts a new technology as the model technology, it must recalculate the
corresponding emission limitations. Design standards are subject to time-consuming public notice-
and-comment procedures required under the Administrative Procedures Act.

Technology Innovation and Diffusion

Promotes criterion:Design standards encourage suppliers of pollution control equipment to innovate, be-
cause the new technology might become the “model” technology and have an immediate market. De-
sign standards promote diffusion of the “model” technology.

Impairs criterion: Regulated entities may use the existing model technology instead of innovating, be-
cause of the expense of proving a new approach is “equivalent.” Regulated entities may feel disin-
clined to develop more effective control technology because it might cause tighter emission limits.

SOURCE. Off Ice of Technology Assessment, 1995.
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Extent of Use Pollution prevention

Explicit technology specifications appear to beA technology specification can either emphatical-

rare. OTA was unable to identify any examples ofy promote or discourage the use of pollution pre-

their use to solve environmental problems. vention, depending on what approach has been
The rarity might be explained by a reluctance ofpecified. If the requirement calls for an end-of-

legislators and regulators to create a technologicéhe-pipe technological solution, the instrument is

straightjacket on entities, which in most situations2 strong disincentive for pollution prevention.

would not allow for technological improvements However, if the requirement specifies particular

now or in the future. Some commenters argue thazollution prevention measures that must be taken

technology specifications might be desirablein order to be in compliance, the instrument

where the need for environmental control is strongtrongly encourages pollution prevention.

and immediate, where a demonstrated compliance

technology is at hand, and where administrativegst-effectiveness and fairness

ease and enforceability are principal concemsrg pnology specifications, in theory, are unlikely
The instrument might also be useful where asmalf, 4chieve a cost-effective level of pollution con-
number of sources, or a single source, are respofy| They do not allow entities to substitute for the
sible for an environmental problem. _ specified technology or approach a cheaper or

De facto technology specifications exist, butyre effective way to control emissions. Econom-
data is lacking on how often they occur. Industryic theory predicts that this lack of flexibility will
representatives assert they are far more commqppipit achievement of a cost-effective control
than necessary. Many critics of the current engg| tion.

vironmental regulatory structure assert that A technology specification might be viewed as
requirements are often de facto technology SpeCiyir pecause it imposes a uniform requirement on
fications, even if expressed using other instruy| enities. However, the application of such stan-
ments. dards in an arena where entities have been pre-

viously regulated, or in other ways differ
Key Criteria Affecting Tool Selection considerably, might achieve unfair results.

Assurance of meeting goals

Defacto technology specifications offer a higherAdaptability
level of assurance than many other regulatoryfechnology specifications define compliance as
instruments because of their ease of enforcemenising a specific technology. Rulemaking is re-
An inspector would need only to determine thatyuired, therefore, if someone wants the standard
the specified technology or technique is in placdo adapt to changing circumstances. Because ex-
and operated appropriately. However, like desigmlicit technology specifications are rarely if ever
standards, technology specifications can only endsed, their adaptability to change is purely
sure that environmental quality goals are met itheoretical. De facto technology specifications are
the standard is set appropriately. more commonly used, but data on their adaptabil-
Establishing a technology specification as parity are limited and largely anecdotal.
of a technology-based strategy would be analyti- Development of new control technologies does
cally similar to design standards. Use of technolonot require a technology specification to be
gy specifications for risk-based strategies offers @hanged, unless additional reasons for change ex-
greater opportunity for a mistake, because thést. An agency could in theory continue to require
agency needs to identify the technology or techthe preexisting technology. However, the agency
nigues associated with a particular level of emismight conclude it must reformulate the technolo-
sions. gy specification if cost or control efficiencies of
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the new technology make it unreasonable to corbefore it is marketed, ultimately approving it or
tinue to require the old technology. disapproving it for commercial introduction or

Similar to design standards, new scientific in-placing limitations on its use that are designed to
formation might encourage reformulation of abring product risks to an acceptable level. The
technology specification if new information indi- burden of producing information and of persuad-
cates underlying goals are unmet by the existinghg regulators of product safety usually rests with
standard, but would not require it. the proponent of the new product.

(1 Product Bans and Limitations Extent of Use

This regulatory instrument bans or restrictsBecause some products that provide societal
manufacture, distribution, use, or disposal of subbenefits also cause environmental harm, Congress
stances that present unreasonable risks to healthlwais enacted statutes empowering regulatory agen-
the environment. Product bans and limitations focies to halt or otherwise restrict the manufacture,
cus on the commodity itself rather than on pollut-distribution, and use of such products (165). The
ing byproducts from its manufacturing. As apolicy approach has been used under the Clean Air
result, they are used primarily where the hazard i8ct and more widely adopted in other statutes for
the commodity. control of pesticides and chemicals.

Some products that provide societal benefits The Clean Air Act Amendments of 1990 ad-
also cause environmental harm. Asbestos is a nodressed the problem of stratospheric ozone deple-
flammable substance used as heat and sound itien by establishing a program that gradually
sulation in buildings and many products. Theintroduced a ban on use of ozone- depleting sub-
benefits of pesticides and other economic poisonstances (240). The statute established initial lists
have done much to prevent crop infestationspf substances that were to be phased out, grouped
choking weeds, noxious animals, and disease. Ats Class and Class Il substanc&EPA is di-
the same time, however, there has been a growirrgcted to list additional substances as necessary.
awareness that these benefits are not without haZhe statute begins reducing allowable production
ards, and that the products may be harmful to hwsf these substances in 1991 and imposes outright
mans and the balance of nature. Product bans abdns a number of years later. For example, produc-
limitations typically seek to balance benefits andion of Class | substances begins to phase out in
costs of these products. A product ban may be af:991, and as of 2000 production of all Class | sub-
propriate where product use is intrinsically suffi-stances is prohibitetl. Class Il substances are
ciently damaging that zero use is a desirabl@rohibited after 2030.
outcome. The chlorofluorocarbons (CFC) phaseout and

Product bans and limitations may be imposedan is an illustration of how policy instruments
prior to the product’s sale and use in commerce, anight be combined to limit undesirable effects.
after the product has been used and its harmful ebBuring the phase-in period of the ban, the statute
fects are observed. Premarket product approvastablishes a pollution charge based on tonnage
systems seek to prevent excessively risky proderoduced and weighted by the harmfulness of
ucts from reaching the marketplace at all. Undeeach chemical. In addition, the statute directs EPA
product approval systems, a government regulatde establish transferable “allowances” for the pro-
ry agency reviews the effects of the new productiuction and use of the Class | and Il substances.

15 Class | substances include chlorofluorocarbons, halons, carbon tetrachloride, and methyl chloroform.
16 Class Il substances include hydrochlorofluorocarbons.
17 The ban on methyl chloroform takes effect in 2002.
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BOX 3-3: Debates About Technology Specifications

Assurance of Meeting Goals

Promotes criterion: Technology specifications are relatively easy to administer and monitor, and so are
less likely to fail than other tools.

Impairs criterion: The specified technology may not be adequate to meet goals.

Pollution Prevention

Promotes criterion: A technology specification can promote pollution prevention if it specifies pollution
prevention measures.

Impairs criterion: A technology specification that specifies an end-of-the-pipe technology approach dis-
courages pollution prevention,
Environmental Equity and Justice

Promotes criterion: Technology specifications are fair because they impose uniform requirements on all
entities.

Impairs criterion: The lack of flexibility available under a technology specification makes cost-effective
pollution abatement unlikely. Technology specifications can be unfair because they do not take into
account differences among entities’ prior control behavior or equipment.

Cost-Effectiveness and Fairness to Sources
Promotes criterion: Monitoring compliance with technology specifications is relatively easy.

Impairs criterion: Technology specifications limit choice and thus can be expensive,

Demands on Government
Promotes criterion: Monitoring compliance with technology specifications is relatively easy.
Impairs criterion: Technology specifications can be administratively difficult to establish because of the
need to identify a technology that can achieve goals.
Adaptability
Promotes criterion: Development of new technologies does not require the agency to change a technology
specification, unless the new technology clearly is superior.
Impairs criterion: A new or altered technology specification would be subject to time-consuming public
notice-and-comment procedures required under the Administrative Procedures Act.
Technology Innovation and Diffusion

Promotes criterion: Technology specifications cause wide dissemination of the specified environmentally
beneficial technology or approach.

Impairs criterion: Technology specifications discourage innovation in pollution control and prevention.

SOURCE: Office of Technology Assessment, 1995
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Presumably the pollution charge is intended to en- Product bans or limitations historically have
courage more rapid shift from use of CFCs, andeen used “when the cows are already out of the
trading is provided to soften the economic impactparn”—after the products are well-distributed
of a ban. The phase-in of the ban has occurreghrough commerce and already causing environ-
more rapidly than expected. For example, by theénental problems. Banning or limiting polychlori-
end of 1992, CFC production was less than 50 pefated biphenyls (PCBs) in transformers does little
cent of 1986 production levels, when those levelgg reduce the risk posed by the PCBs that have al-
were viewed as very difficult to achieve prior toready drained from discarded transformers. In

1999 (193). such cases, abatement programs are necessary to

Abanwas used to address the adverse health gfgqress risks posed by past use of products. An ex-
fects from airborne lead emitted by gasolme-pow-amlme is the asbestos abatement program that

ered automobiles. The lead ban was implementeéOrlgress established for schools (203).
gradually over several years. EPA began lowering

the allowable lead in gasoline as early as 1973, al-

though the phaseout of leaded gasoline began fpllution prevention

earnest in 1985. EPA established a limit of 1.1Product bans and limitations can lead to pollution
grams per gallon for the content of leaded gasolingrevention, by preventing products with adverse

beginning in July 1985 and 0.1 grams per gallorenvironmental effects from being manufactured
after January 1, 1986 (265,266). This aggressivgnd used.

phase-down schedule was combined with an EPA

program allowing trading in lead credits among

refiners. The Clean Air Act Amendments of 1990C0st-éffectiveness and fairness

prohibit the use of any gasoline which containdNo empirical data, and almost no technical eco-

lead or lead additives after 1995 (238). nomic literature, explores the cost-effectiveness
of product bans and limitations as a tool to reach
Key Criteria Affecting Tool Selection human health and environmental goals.

Assurance of meeting goals Theory would imply that, to be cost-effective,
the ban or limitation must be well-tailored to the

Product bans or limitations can be an eﬁecnvesituation. A ban is best used where all uses of a

way of achieving risk-based goals for the immedi- roduct pose unacceptable risks. A ban might be

ate consumers of the product. If the product posegsVerly broad if some product uses did not pose

unacceptable risks to consumers, the agency ¢ sk ina that quct limitat
prohibit its sale, distribution, and use and thereb pse risks, suggesting i a pro uc |m|_a|ons
might be more appropriate in those circum-

eliminate those risks. Or, an agency can place li

itations on the sale, distribution, and use of th&t@nces. For example, a complete ban on lead
product sufficient to reduce those risks to acceptP@iNt & @ means to protect children from ingesting
able levels. lead-laden paint chips might be overly broad if

The degree of assurance provided by a produ(t:lpere are uses extremely unlikely to give children
ban or limitation depends on availability—now or @ccess to the lead paint, such as shipboard and oth-
in the near future—of safer alternative products€r outdoor uses of red lead as a rust inhibitor. A se-
An agency cannot be certain that substitute prodective ban or product use limitation might
ucts will not have their own environmental prob-achieve the objective of preventing children’s ex-
lems. For example, the ban on lead paint has led gosure to lead. An agency rarely has the analytical
use of alternative rust-inhibiting coatings for steelesources to set up such a cost-effective ban or the
that may involve other metals, such as chromiumenforcement resources to prevent unauthorized
that can have deleterious effects on human healtbses.



Chapter 3 Congress’ Environmental Policy Toolbox: A Review | 101

Adaptability proach seems best suited for the converse situa-
Product bans or limitations require time-consumdion in which the risks of doing nothing are high.
ing proceedings if scientific developments or new

political priorities indicate that more or less regu-[] |ntegrated Permitting

lation is appropriate. Rulemaking procedurescpyironmental laws make extensive use of per-
would be necessary if the constraint were imposefhits. permits make individual souré8subject

by regulation. If the constraint were imposed byiy general statutory requirements. In many
legislation, such as the CFC ban in the Clean Aifnstances, entities may not legally emit pollutants
Act, Congressional action would be required forther than in compliance with a permit. Monitor-

significant programmatic change. ing and reporting requirements often are imposed
through permits. Pollution control or other re-
Technology innovation and diffusion quirements might be expressed using a variety of

In markets in which no substitutes are availabledifferent policy instruments, including technolo-
the product ban or limitation has the potential tagy specifications, harm-based standards, trade-
induce technological innovation by stimulating able emissions, and other instruments discussed
rapid research aimed at products that are capabie this assessment.
of filling the void left by the limited ban or prod-  Concern about multimedia effects and poten-
uct. This form of “radical technology forcing” tial burdens of the permitting process has led EPA
takes a leap of faith on the part of the regulatorgnd many state agencies to consider making
agency. For example, when EPA initiated canchanges in the way permits are issued. Often
cellation proceedings against the pesticide mirexgalled “consolidated permitting,” these permit-
its manufacturer argued that the southeasterting approaches can be divided into two groups
United States would be left defenseless againdtased on their principal purposes: 1) streamlined
imported fire ants, because the only registereg@ermitting, and 2) integrated permitting.
substitute for mirex was a pesticide that was also Streamlined permitting is used by many agen-
the subject of an EPA notice to cancel. In phasingies to make the administrative process less
out mirex use, EPA assumed that other companidsurdensome by providing permit coordinators,
would develop new alternative fire ant killers to“one-stop permit shopping,” and similar mea-
replace mirex. Four substitutes did in fact becomsures to lessen time delays and paperwork. With
available before the end of the phaseout periothtegrated permitting—far less common of the
(117). two—the government considers comprehensive
The fact that a product ban results in rapid deenvironmental impacts when making decisions
velopment of alternatives in one context, how-regarding emission limits for an individual per-
ever, does not necessarily guarantee that a similarit.
result will occur in all contexts. Banning a pro- Integrated permitting can take two approaches:
posed product or technology at the pre-marketing) single medium, and 2) facility-wide cross-
approval stage could result in deeper entrenctmedia. Agencies have used integrated permits to
ment of an old product or technology. Using bangombine all sources of pollution to a particular
or limitations to induce innovation may not work medium, rather than having a permit for each indi-
as well for environmental problems with complexvidual emissions point at a facility. A facility-
causes, and may be too risky to employ in contextwide permit might list emission limits for each
in which the consequences of the failure to inspirsource within the facility. Or, a facility-wide per-
technological innovation are very high. The ap-mit might list a single limit per pollutant for the

18 The definition of “source” varies from regulation to regulation. It may connote an entire facility, or a single pipe or smokestack.
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BOX 3-4: Debates About Product Bans and Limitations

Assurance of Meeting Goals

Promotes criterion: Product bans or limitations remove excessively risky products from the market, or
prohibit use of the product in risky situations. They can be implemented very quickly, in a perceived
emergency.

Impairs criterion: There is no guarantee that a less risky product will be developed as a substitute.

Pollution Prevention
Promotes criterion: Bans or limitations can in effect require pollution prevention, by preventing products
with adverse environmental effects from being manufactured and used.
Environmental Equity and Justice

Promotes criterion: Bans and limitations place constraints on the distribution and use of excessively risky
products, that apply uniformly among communities.

Impairs criterion:Product bans and limitations do little to remediate problems created by prior use of risky
products.

Cost-Effectiveness and Fairness to Sources

Promotes criterion: Product bans or limitations are fair, when applied uniformly.

Impairs criterion:Bans and limitations can be expensive if applied more broadly than the risk posed. Pre-
manufacturing review is unfair, since it subjects new products to stricter standards than existing prod-
ucts (which are re-reviewed only sporadically).

Demands on Government

Impairs criterion:Administrative resources to analyze data in support of a product ban or limitation can be
very large, because of the draconian nature of the tool. This approach requires a credible enforcement
presence to be effective, which in the case of tailored bans or limitations will need significant adminis-
trative resources.

Adaptability

Impairs criterion: An altered product ban or limitation would be subject to time-consuming public notice-

and-comment procedures required under the Administrative Procedures Act.
Technology Innovation and Diffusion

Promotes criterion: Product bans and limitations can spur rapid innovation, by highlighting a market in
need of substitutes for the affected product.

Impairs criterion: Banning or limiting a product at the pre-market stage can further entrench existing
products.

SOURCE. Office of Technology Assessment, 1995.
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entire facility, creating a bubble-like performancesingle general permit application form, but also
standard that requires the facility to meet an oversought a “more comprehensive management and
all emissions cap through any combination of coneontrol” of pollution through “consolidation of
trols. Unlike EPA's current Bubble Policy, which permit requirements and processing proce-
effectively freezes an initial reallocation of con-dures. . .” (262). This more integrated approach to
trol responsibilities among sources (267), an intepermitting was fiercely resisted in some quarters,
grated permit might allow flexibility to alter on an and the Agency abandoned the effort in the mid
ongoing basis the mix of control levels for sourcesl980s as part of its regulatory relief activities. In
within a facility. the Federal Register notice that repealed the con-
Another form of integrated permitting com- solidated permitting rule, EPA noted “[t]he fact
bines limitations on emissions to air, water, andhat the various permit programs regulate in-
land in a single permit, taking into account the poherently different activities and thus must impose
tential at a facility for pollution to move between generally different sorts of requirements has lim-
media. This multimedia type of integrated permit-ited commonalties across permit programs”
ting may allow an agency to trade off reliance(264). The Agency felt that consolidated process-
among policy approaches, if emission limits in theing of multiple permits had been very rare.
different media use different instruments. Integrated permitting once again is receiving
Table 3-3 illustrates the wide variety of inte- growing attention from states and EPA. Some
grated and streamlined permitting approaches thatates recently have begun to experiment with in-
have been described as elements of “consolidatadgrated permitting. For example, the 1991 New
permitting.” Many permit reforms focus on low- Jersey Pollution Prevention Act establishes re-
ering administrative burden for the regulatoryquirements for pollution prevention plans, and
agency and the permit applicant. Other permit resets up a pilot program to integrate a wide array of
form efforts seek to improve both the administra-environmental permits and approvals into a single
tive burden and adequacy and cost-effectivenegsermit. The legislation authorized up to 15 partici-
of environmental protection. This OTA assesspants. As discussed in chapter 2, the state issued
ment is focusing primarily on programs that pur-its first cross-media integrated permit in late 1994,
sue both goals. to a pharmaceutical firm, and two other permits
The strengths and weaknesses of integrategke in the final development stage.
permitting will depend in part on the specific de-  New York has attempted to integrate some of its
sign and implementation of the permit program permitting activities for large industrial facilities,
and in part on the instruments used to express tllg, setting up a 12-person permit team to examine
requirements the permits impose. As aresult, intecross-media transfers and explore pollution pre-
grated permits as a regulatory tool should alwaygention opportunities. The Minnesota Pollution
be considered from the perspective of the othegontrol Agency has established a voluntary flex-

instruments they incorporate. ible permit program, that offers firms the option of
obtaining a single, integrated facility-wide permit
Extent of Use for all of its sources for a particular emission or for

Integrated permitting has been used only on a limvarious emissions. The program is in early stages;
ited scale, although it is not a new idea. In 1980the only integrated permit issued thus far is for a
EPA consolidated permit procedures for severaBM tape manufacturing plant that emits volatile
programs under the Clean Air Act, the Clean Waorganic compounds (VOCS) into the air. The per-
ter Act, the Resource Conservation and Recovemnit allows 3M to shift emission controls among
Act, and the Safe Drinking Water Act. The rule fo-the sources within its facility, so long as the aggre-
cused on streamlining measures, such as use ofjate VOC control levels are satisfied.
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TABLE 3-3: The Varied Approaches To “Consolidated Permitting”

Permitting type Permitting approach Key element(s) Example jurisdictions

Integrated Multi-Media Permitting  Single permit incorporates all New Jersey (pilot)
emissions from a facility to air,
water, and land.

Integrated Facility-wide “bubble”  Single permit sets an aggregate  Minnesota (pilot)
emissions limit to one medium
for the entire facility, allowing
the facility to shift control re-
sponsibilities among individual
sources at the facility.

Integrated Facility-wide permit Single permit incorporates Permits under EPA’s “Bubble

specifying limits for emissions to one medium from Policy”
each source. every source at the facility,

specifying a limit for each

source.

Streamlined One-Stop Permitting Single office or person has final Georgia, Kentucky, South
authority for all relevant permits. Dakota

Streamlined Permit Assistance Office or liaison available to pro- Indiana, California, Michigan,

Offices vide information re: require- New York
ments, assist during permit
process,

Streamlined Permit Coordinator Single office or person has for- Michigan, Tennessee, Michigan
mal duty to coordinate specific
project proposals. Have less
authority than under one-stop
system.

Streamlined Permit Deadlines Fixed deadlines for permit is- Maine, Montana, North Carolina,
suance or denial, often 60-90 New Jersey (common, roughly
days. Frequently, automatic per-  half the states have permit
mit issuance if deadline missed  deadlines)
by agency.

Streamlined Permit Information Efforts to coordinate information California, New York (very

from various programs for pro-
spective permit applicants,
usually as guidebooks or
brochures

common; virtually every state)

SOURCE Off Ice of Technology Assessment, 1995

Key Criteria Affecting Tool Selection
Assurance of meeting goals

Proponents of integrated permits argue that multi-
media permits are necessary because present regu-
latory efforts to control pollutants in one
environmental medium can result in merely trans-
ferring the pollutant to other environmental media
(56,131). Others are skeptical that significant

amounts of pollutants go unregulated. They note
that with today’s extensive environmental statuto-
ry structure, it is much more difficult for emis-
sionsto slip through the regulatory cracks (169).

Determining whether or not pollutants do in-
deed become unregulated by crossing environ-
mental media is beyond the scope of this
assessment. However, the extent of the cross-me-
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dia problem has a strong effect on the degree tGost-effectiveness and fairness

which integrated permits would improve assur-| jmited data is available on control cost savings
ance that environmental goals are met. from integrated permitting. Integrated permit pro-
One common criticism of multimedia inte- grams with a single aggregate emissions limit for
grated permitting is the analytical complexity of 5 entjre facility would allow significant process
modeling cross-media emissions and risks. Theq emissions flexibility which, in theory, a firm
fear is that integrated permitting may create an, |4 yse to help find a more cost-effective means
e_Iaborate shellgame that obscures pollgtion emisg, comply with requirements. Integrated permits
sions that could have been more effectively régugq o4 under EPA's Bubble Policy include specific

lated under  traditional permitting. Id(_eally, limits for each individual source within a facility
accurate and adequate data would be available B%d do not allow limits to “float” among sources.

weigh all facility inputs and outputs and consider o X
; . As of 1986, $132 million in reported cost savings
all possible cross-media transfers. A 1990 EPA re\7vere achieved by 20 firms through bubbles (72).

port on data requirements for integrated permit- . - . .

ting found such data were lacking (80,149). Thls flexibility can mak_e integrated permits at-
%actlve to regulated entities. For example, one of
t

Integrated permits addressing releases to incipal 3M htani d
single environmental medium are likely to require € principalreasons sV Soug tan '”teg“"_“_e per-
mit in Minnesota was to have the flexibility to

less sophisticated analysis. For single-medium in _
tegrated permits that establish fixed limits forchange the mix of source controls used to meet re-

each source, assurance is likely to be the same @direments for VOC emissions control, without
the instrument used to express the requiremenfiMe-consuming agency approvals (149). Some
For those single-medium permits that establish orms of integrated permits include limits to all
plant-wide bubble, monitoring must be sufficientSources in one permit, but do not allow the facility
to track emissions of the pollutant from all to shift control responsibilities between sources.
sources. Lack of monitoring capability can dis-With this form of permit, control cost savings are
courage use of flexible plant-wide bubbles. Forstrongly affected by the regulatory instruments in-
example, during early development of EPAscorporated intothe permitand the terms of the per-
Bubble Policy, staff were concerned that monitor-mit itself.
ing capabilities were not sophisticated enough to
track movement of emissions between muItipIeDemanGIS on government
sources within a single facility (94). As a result, o o o
permits under the Bubble Policy specify limits for A Major issue with integrated permitting is the
each source (267). government administrative resources required to
Minnesota has recently adopted an integratelfSue permits. Proponents say that integrated per-
air permit program that requires facilities to Iom.mitting can achieve administrative cost savings
pose a method to ensure continuous compliand@r both the regulatory agency and the permit
with each facility-wide emissions limit through holder, due to fewer permits and a less fragmented
monitoring or an equivalent tracking systemprocess. Others note that administrative costs
(149). While an integrated permit need not benight increase, because an integrated permit is
conditioned on continuous monitoring, the Min-typically much more complicated than a conven-
nesota program illustrates an approach designdtbnal permit and takes longer to evaluate. Experi-
to increase assurance environmental goals will bence to date is very limited but shows signs that to
met. some degree each of these views might be correct,
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depending on whether the short-run or long-ruri] Tradeable Emissions

timeframe is considered. o Under tradeable emissions, the government first
Some states have estimated that in its earlyeys 5 level of aggregate emissions over a specified

stages an integrated permitting program can r€;mnq neriod, consistent with environmental goals

quire substantial resources and delay. For exany issuing only the number of permits correspond-

pleit_thedschedul_?_fol\rl coTpIetlng”the grftz tp”gzmg to that level. The total allowable emissions are
multimedia permit in New Jersey allowe 0 “%hen allocated to individual sources through gov-

?Or;j[?:nftorlzlgutrig.ﬁg'eg.gﬁ ?Oc:tgsgﬁn(glci?] rnment-issued permits. Unlike under conven-
PPl ( ): HIme peri ISsuing tional permit systems, however, each regulated
ventional permit varies from around five months

for a routine emissions permit under the Cleanemlty can buy and sell permits from others. The

Water Act, six to 12 months for air permits, to upgnmt:;gglngshg:?rﬁﬁgfeo i‘:’?;];;hi)zefrgsg?gtzsf
to three years for an interim RCRA permit and P y

much longer for a final RCRA permit (or profitable to sell) the permit to another entity.

Whether these administrative costs of processl-n theor.y, trading would continue until the C.OSt of
ontrolling yet another pound of pollution is the

ing the integrated permit are greater than the ag- for all entiti qi | o th t of
gregate costs of the multiple permits it is replacin ame_t olr a ent_| €3 6;2 'Sf e?ua ct) c Icosﬁo ta
is uncertain; the New Jersey permit was for a facil ermit. In practice, other tactors strongly aftec

ity that previously had 897 permits just for airtheNamoI:mt Z,r‘d results of tradl?g. F |
quality® Minnesota similarly found that nego- otalltrading systems are alike. For example,

tiating its first facility-wide permit was resource e level of government involvement in trading
intensive. “We had to devote multiples of our nor-c&n be an important determinant of potential bene-
mal resources for such a project,” explained ondtS @nd costs of a program. In some tradeable per-
official. “It involved more people, more research,Mit regimes, the government agency must
more drafts, more visitation of site, and more evPréapprove transfers and determine whether the
erything” (149). |mp<_':1ct on the environment from the trade_ is
However, the long-term effect of integratedequwalentor acceptable. In other regimes, entities
permitting on administrative burden is unclear.@re free to trade without government approval.
Both New Jersey and Minnesota state agencies ggreater government involvement might increase
tribute these extensive resource needs to the notfe level of assurance that environmental goals
elty of the integration process rather than avill be met, but also could increase transaction
fundamental characteristic of integrated permit$0sts and regulatory uncertainty and so discour-
should they be used more widely. They felt that efage trading. Also, some programs allow only enti-
ficiencies are likely to increase (149). In addition,ties targeted by the regulation to trade emissions,
existing integrated permit programs seem also twhile other programs allow unregulated sources
incorporate elements of streamlined permittingfo “opt into” the market voluntarily.
such as one-stop permitting and a permit coordi- Trading systems may vary due to a variety of
nator. Ifincluded in the permit program, such pro{actors, including the nature of the pollutant being
visions have the potential to cut down ontraded, and how and if the program incorporates
duplicative effort and time delays. an existing regulatory structure. For example, the

19New Jersey found the early stages more time- and resource-consuming than expected. The DEPE found it took three months to review the
first application for a facility-wide permit, rather than the estimated 30 days.
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BOX 3-5: Debates About Integrated Permitting

Assurance of Meeting Goals

Promotes criterion: Integrated permits can help highlight requirements from multiple statutes that might
conflict or otherwise hinder compliance. Multimedia integrated permits can reduce currently unregulat-
ed pollutants moving between media.

Impairs criterion: An integrated permit has such enormous data and analytical requirements that the tool
faces a higher likelihood of failing to meet goals than simpler approaches. This approach requires mon-
itoring sophisticated enough to track emissions between multiple sources.

Pollution Prevention

Promotes criterion: Integrated permits encourage agencies and applicants to look closely closely at facil-

ity processes, which may give pollution prevention an advantage.
Environmental Equity and Justice

Promotes criterion: An integrated permit program enables citizens groups to have input into numerous
permitting decisions during a single comment period and hearing. The agency can consider multiple
exposures from different environmental media as it develops and implements an integrated permit.

Cost-Effectiveness and Fairness to Sources

Promotes criterion: Integrated permits can achieve cost-effective abatement at the facility level, if they
specify aggregate limits for entire facility.

Impairs criterion: The technical analysis required in support of a permit application can be burdensome,
and beyond the capabilities of some firms.
Demands on Government

Promotes criterion.’Integrated permits may result in administrative cost savings in the long-run, The per-
mits make it easier to evaluate a facility’s compliance record, and whether enforcement actions are
advisable, by combining all requirements in a single permit,

Impairs criterion:Integrated permits are likely to require additional administrative resources, at least in the
short-run, They require analytically complex technical analysis to develop.
Adaptability
Promotes criterion:Integrated permits readily accommodate change in technology or market conditions, if
the permit incorporates performance-based source limits,

Impairs criterion: Integrated permits can make changes to reflect new circumstances both difficult and
resource-intensive, because of the permits’ increased complexity.
Technology Innovation and Diffusion

Promotes criterion: Integrated permits might cause agencies and facilities to identity better-integrated
technological solutions to pollution control.

SOURCE Office of Technology Assessment, 1995.
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size of the geographic area over which trades arfextent of Use

allowed will vary between trading programs be-gp;ssions trading has been extensively discussed
cause of the type of pollutant being traded. Widely, 4cademic and applied literature, incorporated
spreading pollutants such as CFCs, with adversg, environmental programs occasionally but

effects at low concentrations found at distanty, increasing frequency, and less often actually

points, are likely to have larger markets than polyse py target entities. Empirical data is limited

lutants such as carbon monoxide, with adverse ef"egarding the extent and effects of trading

fects primarily on a small local area. The larger the Emissions trading is most widely used under
geographic scope, the more potential participant§ne Clean Air Act. The 1990 Clean Air Act
there are and a greater likelihood of a ﬂouriShingAmendments broadly encourage the use of mar-

market. However, geographic scope inapprOpriatﬁet-based approaches, including tradeable emis-

to the type of pollutant could decrease the likeli-_. .
. . sions. For example, states are authorized to use
hood that environmental goals will be met.

Another key variant is the extent the tradingeconomlc incentives as part of their ar .quallty

, . ; . plans (232), the oxygenated fuels provisions al-
program's design and implementation Accommoy,; trading of fuel characteristics, and chlorofluo-
dates existing regulatory structures. Many econo- 9 ’

mists propose and analyze a trading system witHI)ICarbon pszrg\_/llf]lons allow transfer 9f [t)r:o@ctloln
few or no restrictions on trading. Yet, existinga owances. €se programs are in their early

trading systems often require all sources to meet a((izj_es,.arll_(ij( SI’O I 's difficult to say how frequent
minimum level of pollution control and allow trading is likely to be.

trading of emissions only above and beyond that '€ 1990 Amendments also established the

point. The effect of this limitation is that some of largest-scale tradeable emissions program to date,

the emissions control cost savings available if1€ acid rain program. The program seeks to
theory are unavailable in practice. impose a national cap on $@missions of 8.95
Because emissions trading programs differ ifMillion tons. Utilities are issued tradeable allow-
design and in results, purported advantages arf’c€s, with each allowance authorizing a source to
disadvantages of the regulatory tool should b&mitone ton of Seuring or after a specified cal-
viewed in the context of underlying assumptionséndar year. To be in compliance, sources must
about program design. have at least as many allowances as tons gf SO
Note also that many evaluations of emissiongmitted. The first phase of reductions began in
trading include bubbles and netting. These regulalanuary 1995 for the highest-emitting utility
tory alternatives involve transfers of emissionsunits. The Chicago Board of Trade has held two
control responsibilities among sources in a singl@llowance auctions, and utilities and other sources
facility and not between facilities. Bubbles andhave announced a few dozen private trades (229).
netting are therefore outside the definitional scop&enerally, however, the level of trading activity
of trading as used in this assessment and are cdmas been lower than expected, though it is still too
sidered as a form of integrated permit. Howevergarly to judge.
discussions regarding cost-savings estimates and While the acid rain program was the first statu-
other potential program effects of trading often intory environmental trading program, emissions
clude bubbles and netting. trading actually first was proposed 14 years earlier

20 EPA issued a temporary final rule pursuant to these provisions that permits transfer of CFC allowances among firms. 56 FR 49548 (Sept.
30, 1991) and 56 FR. 67368 (Dec. 30, 1991).
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as an instrument for achieving air quality goalsary 1994, sources participating in RECLAIM
EPA's 1976 Emissions Offset Interpretive Rulingincluded 41 S@ facilities representing approxi-
allowed major new firms to locate in areas notmately 85 percent of reported SQtationary
meeting air quality standards, provided they “off-source emissions, and 390 Necilities repre-
set” their emissions with emission reductions obsenting about 65 percent of permitted sources of
tained from existing facilities in the area (267).NOy (180). The program is designed to require
Modified and expanded in 1986, the air emissiongmission reductions by 8.3 percent per year for
trading policy has been less widely used than exNOy and 8.6 percent for SGrom 1994 through
pected. Firms purchased offsets from other2003. SCAQMD estimates that the cost of emis-
approximately 200 times between 1976 and 1986ion reductions with RECLAIM would be one-
and found offsets within their own preexisting fa-quarter to one-third less than nontrading
cilities an additional 1800 times (72). Data arealternatives (181). RECLAIM is discussed further
sketchy regarding trading since 1986. in chapter 2 of this assessment.

Emissions trading has been used to address a EPA and some states have considered emis-
number of other air quality problems, as well. Forsions trading as a possible approach under the
example, EPA used trading as part of its progranClean Water Act, although the statute does not ex-
to phase lead out of gasoline by 1987, to help replicitly address such market-based approaches.
duce compliance costs and balance burdens b®visconsin established a program in 1981 that al-
tween small and larger refineries (263,265,266)lowed trading of biochemical oxygen demand
Telluride, Colorado, uses tradeable permits fo(BOD) between pulp-and-paper mills (38,275).
fireplaces and wood stoves as a way to reduce parhe Wisconsin trading provisions have not been
ticulate matter (29). Spokane, Washington, is imused. EPA worked closely with Colorado to dem-
plementing a program of tradeable grass burningnstrate trading between point and nonpoint
permits to attain and maintain compliance withsources of phosphorus at Dillon Reservoir and
particulate matter standards (182). Cherry Creek, Colorado. North Carolina has

The Regional Clean Air Incentives Market adopted a similar approach at Tar-Pamlico River
(RECLAIM) relies on trading to achieve cost-ef- Basin to control nutrients. These programs have
fective air emissions reduction in the South Coastot been widely used, but are expected to act as a
Air Quality Management District (SCAQMD) of safety valve as control requirements become more
southern California. RECLAIM establishes anstringent (10).
emissions trading market for stationary sources Neither EPA nor the states appear to have used
within the jurisdiction of SCAQMD that emit four trading as an instrumentto achieve goals under the
tons or more of nitrogen oxides (Nor sulfur  Resource Conservation and Recovery Act. Most
dioxides (SQ) per year! Participating sources academic discussions of market incentives and
receive a permit that establishes regulatory obwaste management focus on pollution charges
ligations and includes an annual allocation of Rerather than trading.
gional Trading Credits (RTCs). An RTC  Although regulatory agencies are adopting an
represents one pound of either,.8 NG, emis- increasing number of emissions trading pro-
sions and is a tradeable commodity available fograms, actual use of the programs by target enti-
sale or use within the year of its creation. Facilitiegies has thus far been less than expected. Several
must hold enough RTCs to cover their actuafactors may have contributed to the limited num-
emissions. When initially implemented in Janu-ber of trades. For example, the trading program it-

21 separate trading markets exist for Nfdd SQ. A volatile organic compound (VOC) market is in development and scheduled for adop-
tion by fall, 1995.
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self may limit trading. Limitations may arise from pliance with a trading program’s multisource lim-
the existing regulatory structure, such as requireis.

ments that all sources meet a minimum level of Trading programs may retain emissions that
control or that no permit control requirements bewould otherwise be eliminated. For example, un-
relaxed. Limitations may also stem from the trad-der some emissions trading programs, firms that
ing program’s design, which might geographical-are closing a facility may sell its emissions rather
ly limit the market or specify that control cost than retiring the emission reduction and creating a
savings alone are insufficient justification for abenefit to the environment. With trading, individ-
trade22 Another factor that may have helped toual entities are not required to control pollution to
limit trading is the lack of clear property rights in the best of their abilities. Finally, compliance re-
traded emissions. Regulated entities might be disponsibilities of individual facilities may be more
couraged from investing in additional controls ordifficult to determine if a central register of emis-
credits when the government may change the praion permits and trading is not carefully designed.
gram at any time with no compensation for the lost Proponents of emissions trading note that, in
traded emission& A third factor could be thatthe some circumstances, trading may be the only
difference in control costs between facilities ismethod for achieving environmental goals.
less than originally estimated, thus reducing fi-Where the remaining contamination problems
nancial incentives to trade. Finally, transactionstem largely from unregulated sources, trading of-
costs may discourage trading, including costs infers an incentive for a regulated source to accept
curred to identify a willing buyer or seller and ob-responsibility for controlling these sources in ex-

tain any necessary government approvals. change for emissions control credit at its own fa-
cility. Also, many trading programs require a
Key Criteria Affecting Tool Selection greater_tha}n 1:_1 ratio betwee_n emission rgductiqns
_ and emission increases. While such trading ratios
Assurance of meeting goals are typically adopted as a safety margin for envi-

One of the most hotly debated issues about emisenmental quality, potentially compensating for
sions trading is whether the approach will achievémperfect models and other uncertainties and not
environmental goals. In theory, an emissions tradas a means to reduce emissions, such ratios could
ing program should achieve environmental goalpotentially have that effect.
because the program places a cap on the total Experience with trading programs indicates
amount of permitted emissions, with the cap conthat trading may improve an agency’s ability to
sistent with the goal. In practice, the environmendetermine compliance and environmental prog-
tal effects of trading are more complicated. ress because requirements for increased monitor-
Trading increases the complexity of emissionsng have often been coupled with a trading
monitoring, because of interfacility emission ex-program. For example, the acid rain allowance
changes. To provide adequate assurance that entriading program requires continuous emission
ronmental goals are being met, agencies mushonitors (CEMs) on most regulated sources.
have adequate monitoring capability to track comHowever, it is important to note that the policy de-

22 For example, the Wisconsin water discharge trading program does not allow trades solely to reduce treatment costs. Instead, dischargers
are allowed to trade only if they are increasing production or are unable to meet current discharge limits using existing treatments. Wisconsin
Stat. §212 (1981). See R.W. Hahn, “Economic Prescriptions for Environmental Problems: How the Patient Followed the Doctor’s Orders,”
Journal of Economic PerspectivB®5, spring 1989.

23For example, the acid rain trading program clearly states an allowance is not a property right, and Congress or EPA can change the terms of
the program at any time. Clean Air Act, §403(f).
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cision to require increased monitoring is indepenplaces no geographic restrictions on trading,

dent of trading as a regulatory instrument. based on a conclusion that acid rain is along-range
transport problem rather than a local air quality is-
Environmental equity and justice Sue.

The effect of emissions trading on environmental EMissions trading may have a potentially ad-
justice is speculative, at best, because little analy.erse effect on a community’s ability to shape
sis has been done regarding trading’s distributiv€nvironmental policy outcomes. Most environ-
impacts. Several public interest groups are conMental programs not incorporating trading pro-
cerned that emissions trading may result in an invide an opportunity for public notice and
equitable distribution of health risks andcomment on proposed permits, allowing a com-
environmental contamination. These groups armunity to voice its views and potentially affect the
gue that the dirtiest companies, which tend to bérms of the permit. That voice could be lost if the
located in poor and minority communities, will distribution of emissions is allowed to shift ac-
find it cheaper to purchase credits allowing thentording to market forces and not as the result of
to maintain emission levels rather than to mak@dministrative processes. In theory, such commu-
the investment in emission reductions. At EPAnities are able to lower the magnitude of pollution
hearings, environmental justice advocates havby entering the market and purchasing emissions
emphasized that “the money [from emissiondor retirement. The potential expense of such pur-
trading] would go to Wall Street, the clean airchases may make this option to affect environ-
would go to Westchester County and the pollutiormental outcomes unavailable.
would go to East Saint Louis” (45). Some com-
menters argue that the only way to make tradin% t-effecti d fai
programs environmentally just is to provide suffi- oste eCtlven_ess an a|.rne:~j,s
cient compensation to “victims of localized con- One of the primary motivations for use of trade-
centrations” (1), while others believe that a_ble emissions is to achieve a given level of emis-
adequate compensation is not always possible. Sions control at the lowest cost. In theory,
However, trading might result in exactly the regulated entities should continue trading emis-
opposite result; dirty sources in poor and minoritySion permits until their incremental costs of con-
neighborhoods would find emissions controltrolling pollution are the same, resulting in the
cheaper than purchasing permits since their incrdowest possible level of aggregate control costs.
mental control costs may be cheaper than cleandhe magnitude of predicted savings depends on
sources. No evaluative data are available to indiProgram design, treatment cost differentials
cate whether this actually occurs. across sources, the number of sources, the cost-ef-
Some emissions trading programs attempt tdectiveness of the base case to which trading is
address the problem of geographic inequities bgompared, and other factors.
requiring agency preapproval of all trades and Inpractice, trading programs probably have not
conditioning approval on a finding that the traderesulted in the cost savings that theory would pre-
will not adversely impact local air quality. For ex- dict. Most estimates of cost savings presume ac-
ample, the air emissions trading program requiretive trading until the economically efficient
a greater than 1:1 emissions reduction, a showingjstribution of emissions control responsibilities
of environmental equivalence, and a demonstrais achieved. However, it appears that no program
tion that the trade helps progress towards enviroryet has had that level of trading, most have had
mental goals (267). Trading programs alsdimited trading, and some have had no trades at all.
typically consider the nature of the pollutant beingThus savings estimates generally should be con-
traded when setting geographic scope of the masidered the likely upper bound of control cost sav-
ket. For example, the acid rain trading progranings from a particular trading program.
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Even limited participation in a trading program will reallocate emissions among buyers and sell-
might achieve a significant percentage of estiers, but the means of initial distribution must be
mated cost savings if the program allows extremeecided by Congress or the regulating agency. The
results to be avoided. For example, trading mightlifficulty arises from the fact that large amounts of
allow firms with very high relative incremental money potentially are at stake. The most com-
costs of control to meet emission requirements bynonly used initial allocation approach is a type of
the less expensive means of trading, rather thaigrandfathering,” in which tradeable emission
spending large sums to meet a uniform requirepermits are distributed according to some aspect
ment with very little pollution reduced per dollar of historical operations or emissions.
expended. In effect, much of the cost savings from For example, Congress based the allocations of
trading might come from preventing very unwiseacid rain allowances on historical fuel use and sul-
actions rather than promoting clever, economicalfur content (196). RECLAIM allocated its emis-
ly efficient ones. sion credits based on “historic use” of each piece

Estimates made prior to program implementaof NOy- and SQ-emitting equipment at a facility
tion often are the only indicators available as taand subtracted the emission reductions necessary
cost savings from tradeable emissions programse comply with adopted rules. Grandfathering has
Actual cost savings data is lacking, in part due t@he advantage of causing the least disruption to the
an absence of program evaluation and becausgatus quo. Yet this approach might also be some-
trading prices and control costs are often confiwhat inequitable, as new entrants to the emissions
dential (76). Table 3-4 illustrates cost SaVingSrnarket will have to pay for permits while grand-
from the most often-cited emissions trading profathered firms obtain them free. Other approaches
grams. The table includes only actual programgy initially distribute emission allocations are pos-
and legislative proposals, not simulations Ofsible, but have yet to be tried.

“ideal” trading programs. Note also that estimates | theory, the method of initial allocation has no
for emissions trading include anticipated cost saveffect on the ultimate efficiency of the emissions
ings from bubbles and netting, which do not in-trading program, so long as it does not create a mo-

volve exchanges between facilities and so falhopoly by giving all emission permits to one firm.
outside the definition of trading as discussed in

this assessmert. _ _ -
The fairness of emissions trading programs hagechnology innovation and diffusion
received somewhat less discussion than its cost eéBne of the most often cited advantages of emis-
fects. Whether a trading program treats regulategions trading is that it fosters technological in-
entities fairly depends on such issues as initial alrovation. Since emission reductions should be
location of emission credits, relative control costsconsidered the equivalent of valuable and market-
imposed on different entities, and the rate of emisable emission permits, the incentives created by
sions reduction required for each entity. the trading program could stimulate innovation in
The initial allocation of pollution control re- the strategies and technologies used to reduce
sponsibilities will in large part determine whetheremissions. However, no actual data are available
emissions trading programs result in an equitablabout the effects of tradeable emissions on
distribution among regulated entities. Tradingtechnology innovation.

24 Bubbles and netting historically have been considered alongside emissions trading because they allow transfer of control requirements
within a single facility. The 1986 Emissions Trading Policy Statement also discussed bubbles and netting. 51 FR. 43814 (Dec. 4, 1986).
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TABLE 3-4: Potential Control Cost Savings From Existing Trading Programs And Legislative Proposals

Project name Status of project

Nature of “data”

Control cost saving
(compared to no trading)

Air emissions trading In place; less use than

expected

Air acid rain trading Early implementation;

less use than expected
RECLAIM Early implementation

Lead phase-down in
gasoline

Completed

Wisconsin water trading
program between point
sources

In place; unused

Dillon Reservoir point- In place; little used

nonpoint trading

Tar- Pamlico point-
nonpoint trading

In place; unused

Retrospective estimation

Prospective estimation

Prospective estimation

Prospective estimation

Prospective and retrospective
estimation

Prospective estimation

Prospective estimation

$5.5-$12.5 billion since
1976a

Between 40-45% ($.7-$1
billion) annually in SO,
control®

Between 25% and 33% low-
er in NO,and SO,controls®

Over $9.9 billion during
5-year program*

$6.8 million per year’;
revised to $0 due to nonuse
of program'’

51%9

Between $188 and $444 per
kg nutrients controlled,;
90%-75% in control costs"

*See A. Carlin, "The United States Experience With Economic Incentives to Control Environmental Pollution” (EPA Document No. EPA-230-R-92-0011

July 1992) at 5-14.
"56 Fed, Reg. 63002, 63097 (Dec. 3, 1991).

“SCAQMD, "RECLAIM, Socioeconomic and Environmental Assessment,” Final, v. Ill, p. 6-10, October 1993.
‘S. Kerr, "The Operation of Tradeable Rights Markets: Empirical Evidence from the United States Lead Phasedown”, paper presented at the AWMA

Meeting “New Partnerships: Economic Incentives for Environmental Management”, November 1993)
‘O'Neill, David Moore and Joeres, “Transferable Discharge Permits and Economic Efficiency: The Fox River”, 10 Journal Of Environmental Econom-

ics and Management 346 (December 1983).

'Interview with E, David, Economist, Wisconsin Dept. Natural Resources, June 21, 1994,

°Apogee Research, “Incentive Analysis for Clean Water Act Reauthorization: Point Source/Nonpoint Source Trading for Nutrient Discharge Reduc-
tions” (Prepared for EPA Off Ice of Policy, Planning and Evaluation, April 1992) at 20.
"Apogee Research, "Incentive Analysts for Clean Water Act Reauthorization: Point Source/NonPoint Source Trading for Nutrient Discharge Reduc-

tions” (Prepared for EPA Office of Policy, Planning and Evaluation, April 1992) at 29.

SOURCE: Office of Technology Assessment, 1995.

Economic models have been used to predict the
impact of tradeable emissions, and generally have
found weaker links between trading and innova-
tion than often asserted. One model showed no
difference in incentive to innovate among trade-
able emissions, pollution charges, and harm-
based standards imposing similarly stringent
standards (109). Another found that the incentive
to innovate would vary from firm to firm, and that
many firms would have less incentive to innovate
under a tradeable emissions regime than under

harm-based standards because they could buy
their way around the need to reduce emissions
(112).

[IChallenge Regulation

This policy instrument take its name from the fact
that government challenges a group of sourcesto
take the lead in designing and implementing a
program for meeting environmental goals. Chal-
lenge regulation is distinguishable from other ap-
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BOX 3-6: Debates About Tradeable Emissions

Assurance of Meeting Goals
Promotes Criterion: Trading can bring otherwise unregulated sources under control.
Impairs Criterion: Trading can result in “hot spots. ” Noncompliance is hard to detect because of interfirm
pollutant movement, unless monitoring is improved.
Pollution Prevention

Promotes Criterion: Trading can leave sources free to choose between control equipment or process
changes for emission reductions,

Impairs Criterion: Trading tends to focus on reductions in releases more than on reductions in pollution
generated,
Environmental Equity and Justice

Promotes Criterion;“Dirty” sources, which are often in poor/minority neighborhoods, are likely to find con-
trol cheaper than purchasing permits, since their incremental control costs may be lower than cleaner
sources.

Impairs Criterion:Trading distributes emissions according to market forces, not by an open administrative
process that allows community input, and might perpetuate an existing inequitable pollution distribution,
Cost-Effectiveness and Fairness to Sources

Promotes Criterion: Trading provides incentives for regulated entities to identify cheaper ways to control
emissions beyond their own “target.” Large cost savings might result from even limited use of trading,
if entities with the worst ratio of cost to environmental benefit participate.

Impairs Criterion: Estimated cost savings assume a heavy volume of trading, which has not occurred in
practice. “Grandfathering” as an initial permit allocation method can result in an inequitable distribu-
tion.

Demands on Government

Promotes Criterion: Trading reduces the need for government to identify control technologies.

Impairs Criterion: Agencies implementing trading have found increased workloads in the early stages of
implementation.

Adaptability
Promotes Criterion: Trading allows entities to adopt a new technology, so long as it meets emission re-

guirements. Agencies can change aggregate emissions by not reissuing expired permits or by issuing
additional permits.

Impairs Criterion: Property rights raise questions about government'’s ability to adapt the number of per-
mits to changing circumstances.
Technology Innovation and Diffusion

Promotes Criterion: Trading fosters innovation, because a potential to reduce emissions below any individ-
ual source’s allocation has market value.

Impairs Criterion: Some economic models show trading is neutral or discourages innovation, because enti-
ties holding tradeable credits might not want their value diffused by new cheaper control technologies,

SOURCE: Office of Technology Assessment, 1995,
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proaches by its configuration of the following key specific monitoring protocols, may reduce some
elements: of the uncertainty which sources have identified as

= government establishes clear, measurable taft barrier to investing in innovative solutions.
gets, either risk-based or technology-basedlnese targets would be defined for multiple
with a timetable for implementation; sources, typically for an industry sector, rather
= the targets are defined for multiple sourcesthan for individual facilities. However, multiple
usually at the industry sector or geographic levSectors could also be challenged to meet goals.
el, rather than for individual facilities: Government also retains the responsibility and
= these sources are given the collective responsuthority to specify a credible alternative program
bility for designing and implementing a pro- or sanction to be implemented should industry fail
gram for meeting the targets; and to meet the targets within the specified timetable.
= government specifies a credible alternativen addition, depending on the problem being ad-
program or sanction, which will be imposed dressed, the government might be involved in pro-

should progress toward targets be unsatisfactdiding information, technical support, or other
ry. assistance during the design and implementation

The shift in responsibility for program design phases. Indystry may seek clarifi_cat_ion, for exam-
and implementation—toward the sources themple.’ rega_rdmg the kinds of monitoring protocols
selves and away from government—is the trul hich will be acqeptable to the government
distinguishing feature of challenge regulation.agency for measuring progress toward the target.
With this responsibility, the group of sources also
accepts the costs and administrative burdens &xtent of Use
developing a program that will be effective in Challenge regulation has not yet been extensively
meeting the targets. Challenge regulations)ate adopted by any country, although OTA has identi-
voluntary. fied several programs with similar elements. In
For the sources, a challenge regulation functhe United States, the program most similar to a
tions like a “meta-performance standard” (104)challenge regulation is the 33/50 program
for which a targeted group of sources has the flexiassociated with the Toxics Release Inventory,
bility to choose whatever means—not only tech-EPA's annual measure of toxic chemicals, re-
nological, but institutional as well—they believe leases, transfers, and waste generated by manufac-
would be best for meeting the target. Although theauring facilities. The major difference between
sources may choose to adopt a familiar approacB3/50 and OTAs challenge regulation is the fact
such as design standards, they may also come tipat 33/50 is a voluntary program.
with innovative or varied approaches, such as a When announcing the 33/50 program, EPA
trading program or a fee system to meet the estabuggested that it was thinking about issuing regu-
lished targets. If allocation of responsibility for re- lations to control emissions but wanted to see how
ductions in emissions or discharges is requiredar industry could go on its own. For 17 high-
the sources will have to determine how to makepriority toxic chemicals, EPA backed the volun-
those allocations themselves. The industry mayary targets of 33 and 50 percent reductions in
also decide to use the challenge to share informa&missions in 1992 and 1995 compared to a 1988
tion, technologies, or personnel to solve commomaseline, implying that the agency would issue
problems. rules and regulations should industry fail. This is
Under challenge regulation, a major govern-similar to challenge, albeit a much softer “stick”
mental task is to set clear, measurable targets, dhan the sanctions or alternative regulatory pro-
ther risk-based or technology-based, with agrams associated with a challenge regulation.
timetable for implementation. These targets, com- EPAs Common Sense Initiative uses an indus-
bined with a reasonable compliance schedule arntdy-by-industry approach, similar to that used by
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challenge regulation in some circumstances, anBor example, the very short timetable for indus-
relies on negotiations with industry and companytries to comply and the stringent recycling targets
officials to determine feasible improvements formay have contributed to an emphasis by industry
environmental performance. This approach in recycling rather than source reduction. The in-
often used in European countries where the traddustries also underestimated the costs of manag-
tion of working closely with industry groups is ing such a recycling effort, resulting in the threat
well established. In the United States, explicitof bankruptcy of the Green Dot program. In addi-
cooperation with industry has been more difficulttion, some companies printed the green dot label
than in Western Europe, primarily because of conen their products, indicating they were participat-
flict-of-interest concerns. EPAs Common Sensdng in the program and had paid their fee when, in
Initiative goes beyond its voluntary public-private fact, they were free riders. According to Inform,
partnership approach by incorporating strong enabout 90 percent of the packaging carried green
forcement efforts into the agreement. dots but fees were only paid for about 50 to 60 per-
A number of other European nations, Canadagent of the packaging.
and Japan, have also implemented programs with The Netherlands’ National Environmental
some of the same elements of challenge regulatidPolicy Plan (NEPP), initiated in 1989 and revised
for dealing with both process and product reguin 1993, is implemented in part using elements
lation. The most widespread use of challengeimilar to challenge regulation. The Dutch gov-
approaches has been to establish producer respa@rament adopts medium- and long-range measur-
sibility for various forms of wastes to encourageable targets and timeframes (usually between five
source reduction and recycling. and 15 years) and identifies the industry sectors or
The most ambitious of these programs to datéirms responsible for changes. It then asks these
has been Germany’s Green Dot program which intargeted sources—usually industry sectors—to
corporated all of the elements of challenge reguladevelop implementation strategies for solving
tion. The federal government’s 1991 Packagingroblems, and enforces the targets and time-
Ordinance was enacted to reduce the volume dfames.
packaging waste and improve the overall materi- The national government usually negotiates
als policy. The government established a regulawith industry groups, and often with larger indi-
tory approach outlining industries’ obligations tovidual firms, to establish the implementation
take back packaging from customers. Howeverplans for meeting targets. These plans are then for-
the government then gave industries the opportunalized through covenants or formal, written
nity to establish an alternative program of theiragreements between government and industry.
own for meeting the targeted rates. In addition td'he purpose of these agreements is to allow some
shifting the responsibility for source reductionflexibility for learning and experimentation.
and recycling of packaging materials to the indusHowever, even though the approach begins as a
tries producing the materials, the government re“voluntary” agreement, the negotiated covenantis
quired them to develop a system for handling theypically enacted into law to increase the depend-
materials entirely separately from the existingability of the agreements. In addition, industry
public solid waste system. The industries coopermust comply with local authorities’ licensing and
ated to establish the Green Dot program based grermitting requirements until the covenant provi-
an industry-imposed fee system to support andions can be incorporated into the local require-
manage the recycling system. In addition, firmsments.
began to work internally as well to reduce the The Netherlands’ use of target groups—such as
quantity of disposable packaging (53). agriculture, traffic and transport, and refineries—
The German program has experienced a nunas the basis for implementing emission reductions
ber of difficulties and been widely criticized (53). is similar in concept to the EPA's Common Sense
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Initiative described above. Within these larger tarpollution will be adequately considered. Thus,
get groups, the Dutch identify subgroups that theghallenge regulation must be used with care for re-
characterize as heterogeneous or homogeneodsacing pollutants or solving other problems for
industries, according to industry characteristicswhich exposures vary widely across locations.
The printing industry, for example, is consideredThe outcome, of course, depends on the approach
homogeneous in terms of process technologiesictually chosen by the affected industry. If the
thus a fixed target can be set for the entire industrghosen approach relies on emissions trading or
and a plan for reaching the goal worked out angbollution charges, then the cautions identified for
signed with the entire group of sources. In coneach of these instruments would apply. If the af-
trast, the chemicals industry, which is more heterfected industry opted for a program employing the
ogeneous, requires that the government negotiagngle-source tools described earlier, the outcome
on a firm-by-firm basis to develop implementa-with respect to environmental justice would be
tion plans for meeting a particular target and timeabout average.
table. However, use of a challenge regulation ap-
Transferring the European experiences to theroach may have a potentially adverse effect on
United States would require some caution. For execonomically disadvantaged and minority com-
ample, the small size of the Netherlands, the relanunities’ ability to shape environmental policy
tively few large companies, the substantialoutcomes. While the goal and deadlines set by the
membership in trade associations, and most imgovernment would be subject to notice and public
portant, the tradition of “corporatism” or ac- comment, what industry chooses as the means to
knowledged cooperation between governmenteach those goals and deadlines generally would
and those with the expertise and a clear stake imot be.
policy development, are quite different from the
United States. In addition, it is too early to be Sur%ost-effectiveness and faimess
that the Dutch NEPP approach has been complete- _ o
ly successful (39). Like the United States, thel e major advantage of challenge regulation is
Dutch are struggling to find the best way to in_f[hat it shlft_s the responsibility for designing and
volve localities in defining an acceptable cove-implementing programs to a group of sources—
nant with industry when programs are beingth_at is, to the |r_1d|V|duaIs, flrms, and networks—
developed to meet national targets. Existing perWith the expertise and experience to develop the
mits and licenses at the local level, for exampleMost cost-effective ways to meet environmental
continue to take priority over covenant agr(:I.egoals: Challenge regulat_lon creates flexibility
ments until they can be reconciled as they come JpPth in terms of scheduling and the means of
for renewal or can be revised. In addition, the scalf'eeting ultimate targets. This flexibility allows
of the Dutch experiment may make it less reliabldndustry to change those sources and methods
as a benchmark for the United States. Noneth&Vith the least expensive abatement costs, and to
less, as with the German Green Dot experimenﬁxperimem Wi.'[h process changes that might have
much can be learned from the experiences of othéy high payoff in performance and lower costs.
countries in using challenges to sources as an BY emphasizing negotiation and bargaining

sarial contacts between government and industry,

challenge regulation is likely to reduce overall
transaction costs as well. Although the costs for
Environmental equity and justice industry are likely to increase for planning and
Since industry is responsible for designing andcoordination of the program, presumably the costs
implementing the program, there is no guaranteef implementation will be cheaper than had the
that distributional concerns about the effects ofjovernment imposed a program on firms—or at

Key Criteria Affecting Tool Selection
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the least, firms would have been given the opporAdaptability
tunity to design a more cost-effective program, ifAnother potential advantage of challenge regula-
possible. In addition, the overall administrativetion is that if industry so chooses, it can make its
costs may actually be lower because there are fevapproach more adaptable to new information or
er opportunities to participate in rulemaking pro-technologies. Rather than waiting for EPA or state
cedures. agencies to recognize new technologies or ap-
In any case, industry is likely to believe that itprove process changes, industry could choose to
can design a program that would be better than anesign a program with some flexibility for experi-
alternative regulatory program governmentmenting and identifying new opportunities for im-
would develop. Limited experience with the chal-provements.
lenge approach makes it difficult to know whether  Given the lack of experience in implementing
or not this will always be true. challenge regulations, it is difficult to know what
In terms of fairness, industry groups could bekinds of programs industry would choose. It is
expected to prefer having control over determinpossible that an industry would develop a very
ing how to meet targets rather than allowing gov{lexible program that could adapt easily to chang-
ernment to direct their activities. However, ing scientific and technological information. It is
competition among firms may sometimes make italso possible that industry would put in place a
difficult to satisfy all of the firms who have re- program that guarantees a relatively high level of
sponsibility for meeting the targets, no matter howcertainty to firms regarding what they have to ac-
fairly the targeted group tries to be in allocating recomplish in order for industry to meet the targets

sponsibilities. on schedule. Once a structured program is place—
whether itis a parallel waste system like that set up
Demands on government under the Green Dot program, a technology-based

The overall demands on government for imp|e_design standard, or an _aIIocatipn of emiss?o'n re-
menting challenge regulations may be less thaﬂuctl_onsfor each flrm—lndugtrles may find it just
for programs using approaches such as source-b§s difficult to adapt to new information as they
source standards, because the role for governmef§puld had government imposed the program.
narrows to one of assistance, oversight, and en-
forcement. Also, government agencies generallyechnology innovation and diffusion
would not be required to submit the proposedAlthough challenge regulation will not force in-
means of achieving goals to public notice anchovation or diffusion of technologies, it does offer
comment, thereby making their administrativeindustry an opportunity to reduce some of the bar-
costs lower. riers to those activities. For many firms, the most
However, the agency must design an alternaerucial barrier to incremental innovations, which
tive regulatory program or sanctions to be usedre so important for firm competitiveness and
should industry fail to meet its targets. In addition profitability, is a delay in implementation caused
developing capacity for implementing challengeby external factors such as the need to obtain per-
regulations may require reorientation of personnemit revisions or waivers.
toward such skills as providing technical support Another advantage of challenge regulation is
and assistance, and negotiation and bargaininghat it can result in firms within an industry orga-
The agency would continue its enforcement efnizing in the manner they believe the most effec-
forts and devote more resources to developingive in reaching the goals. In the chemicals
monitoring and information reporting data sys-industry, for example, firms may want to hold
tems, and inspection and compliance regimes. process technologies closely rather than dissemi-
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nate corporate information. However, through aernment must calculate what level of charge will

trade association like the Chemical Manufacturchange the behavior of regulated entities enough
ers’ Association, industries may be able to sharéo achieve environmental objectives. Sources are
information about control technologies or bestfree to choose whether to emit pollution and pay

practices. the charge, or to pay for the installation of controls
to reduce emissions subject to the charge. When

TOOLS WITHOUT FIXED POLLUTION used as a policy instrument, pollution charges are

REDUCTION TARGETS set at a sufficiently high level to provide signifi-

A second major category of environmental IooliCycant financial incentives to reduce or even elimi-

tools encourages pollution prevention and controf'at® en\{lronmentally harmful behavior.
Pollution charges raise revenue that can be used

without setting specific emissions control require-
ments. to operate the program or go to general revenues.

Some of these instruments are non—regulator{(:’ ollution cthargest aretu?edl W'dle% as atre¥e?]u<|e-
in nature, while others require a particular action' 2/S/nd Instrument, set at a level adequate 1o help

such as payment per unit of emissions or an emidund regulatory programs but too low to signifi-

sions report. Note that even the regulatory tools jigantly ch_ange behav_lor. This OTA assessment Is
this category require something other than a spélm focusing on pollution charges designed only to
cific level of pollution prevention or control. generate program revenue.

Tools that encourage environmentally sound be- Much of the economic literature focuses on the
havior fall into two groups: 1) tools that make it potential of pollution charges to send accurate sig-

easier or less expensive to lower pollution by Ioro_nals to entities about the cost of using the environ-

viding knowledge or financial assistance, and 2J"€Nt's capacity to assimilate waste and to force
tools that raise the financial stakes of continuingEntities to pay for the full societal costs of their
to behave in environmentally harmful ways. pollution—“internalizing the externalities,” in
Tools that increase the cost of environmentallycONOMIC jargon. However, setting a pollution
harmful behavior include pollution charges in_charge at a level that accurately reflects full soci-

formation reporting, and liability. These tools are€t@l costs—neither higher or lower—is probably

based on the assumption that sources will emifiPractical because of the enormous analytical

less if their pollution costs them something, eithe"d data requirements required.

as direct payments to an agency or harmed parties In order to act as an incentive, pollution charges
or indirectly in terms of reputation. must vary according to the amount of pollution

Tools that encourage facilities to prevent Orprod_uced. Such variation can provide_a dir_ec'g in-
control pollution include subsidies and technicalC€Ntive for sources to cut back on their emissions
@ahd waste. Flat rate structures provide little incen-

will be willing to change once they know of the tlvg to reducg pollution. For example, a unifprm
benefits of alternative types of behavior, and ar§Clid waste disposal fee per household that is un-

more likely to change if the expense is at least paf€'ated to the amount generated does not provide
tially offset by others. an incentive to reduce waste.

assistance. Both approaches assume that sour

[1 Pollution Charges Extent of Use

With pollution charges, a regulated entity is re-Pollution charges set at a level sufficient to change
quired to pay a fixed dollar amount for each unit ofbehavior are not often used in the United States,
pollution emitted or disposed; these charges magxcept for solid waste management. They are
to some extent, be considered the “price” to bevidely used to generate program revenue in Eu-
paid for pollution. Pollution charges do not set arope and, to an increasing extent, in the United
limit on emissions or production. Instead, the gov-States.
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BOX 3-7: Debates About Challenge Regulation

Assurance of Meeting Goals

Promotes criterion: The “credible threat” component provides a basis for mandatory compliance at a later
date if industries do not cooperate. Challenge regulation has the potential to promote a less adversarial
style among interested parties,

Impairs criterion: Allowing industry temporary discretion risks “lost time” toward achieving environmental
goals if they fail.
Pollution Prevention

Promotes criterion: Challenge regulation leaves sources free to choose between control equipment or
process changes for emission reductions.

Impairs criterion: Challenge regulation provides no particular incentive to prefer reductions in pollution
generated over abatement technologies.
Environmental Equity and Justice
Impairs criterion: Challenge regulation does not provide the kinds of explicit mechanisms for third-party
participation in decisionmaking that other regulatory tools do provide.
Cost-Effectiveness and Fairness to Sources

Promotes criterion:Challenge regulation provides opportunity for industries to find interfirm solutions and
lowest control cost. It allows interfirm negotiation on the means for accomplishing goals in a way the
firms believe is fair.

Impairs criterion: Industries may not pursue cost-effective approaches as diligently as individual firms

might. Some firms, especially small ones, may not believe they are treated fairly by dominant firms in
their industry.

Demands on Government

Promotes criterion: Personnel can be directed towards providing technical support and assistance, Re-
sources and time previously required for rulemaking under the Administrative Procedures Act are re-
duced.

Impairs criterion: Initial efforts to implement challenge regulations maybe difficult, Government must in-
vest resources in designing an alternative program as a backstop should industry fail to meet goals by
the deadline.

Adaptability

Promotes criterion:Industries can adjust their strategies more quickly to new information than can govern-
ment agencies. Industry expertise and networks are attuned to anticipating changes or new opportuni-
ties.

Technology Innovation and Diffusion

Promotes criterion:Allowing or encouraging industry collaboration may facilitate technology innovation or
diffusion.

Impairs criterion:Challenge regulation may require changes in antitrust rules to allow collaboration among
firms.

SOURCE Office of Technology Assessment, 1995.




Chapter 3  Congress’ Environmental Policy Toolbox: A Review | 121

Pollution charges are most often used in therease by 25 percent if the environmental goals
United States for collection and disposal of comavere not achieved by a specified date (151). The
mercial, industrial, and household waste. Combill was not enacted; however, interest in pollution
mercial and industrial sources typically paycharges appears to be growing.
charges that rise as waste volume rises, while most Air emission charges most often are set at a lev-
households face flat fee schedules unrelated to the designed to recover administrative costs of state
amount of waste generated. Volume-basegir quality programs, rather than to provide a sig-
charges are becoming more common for houseificant incentive for sources to reduce their emis-
hold waste. In approximately 100 jurisdictions, sions. The South Coast Air Quality Management
charges for waste collection are based on volumeyjstrict in the Los Angeles area has what may be
rather than a fixed price per month. Charges argye highest air emissions fees in the couffiry.
typically levied by subscription for a specific Annyal permit fees for the largest sources can
number of containers, or by stickers that must bg m,ynt to $2 million or more, an amount likely to
placed on any bag left for pickup. Lubricating 0ils, oyract attention of source managers. However, a

lead-acid batteries, and car hulks have been P'ource’s ability to respond to the pollution fee in-

posed as possible candidates for user charges W iive s limited in the SCAQMD jurisdiction

thePUIT'tfd Stﬁtes. q] | because the incremental control costs for most
oflution charges are used less commonly Ung, . oq iy the region are so high (29).

der the Clean Water Act. Charges for National’ The Clean Air Act Amendments of 1990 pro-

Pollutant  Discharge Elimination  System . . .
. . . vided for a variety of pollution charges. Most of

(NPDES) permits are typically set at a level m_th h as th it ch f $25 ¢ f
tended to raise program revenue and not to pro- €se, stich as Ine permit charge o perton o
vide a significant incentive to reduce emission Fe_gl."ate?‘ pollutants, are de5|gneql FO recover ad-
Publicly owned treatment works (POTWs) chargem'n'Strat'_Ve costs. Another provision requires
fees for industrial facilities and households tha?0U"ceS In exireme ozone nonattainment areas—
discharge into their systems. The charge for indugurrently only the SCAQMD area—not attaining
trial sources may be based on the types angi@ndards by 2010 to pay emission charges of
amounts of pollutants present or on volume. Gen®2,000 per_ton (adjusted for inflation) for each ton
erally, only larger sources pay poIIutant-based?fVOC emltted that exceed§ 80 percent ofabqse—
charges, because of high monitoring costs (29). line quantity (236). Depending on the cost of in-

In 1992, the New York legislature consideredcremental emission controls, such a charge might
Senate Bill 1081, which would have established #rovide a significant incentive to reduce emis-
po”ution Charge program for point sources of Wa_SionS. Pollution charges are also SpeCiﬁca”y au-
ter pollution. The program was intended tothorized under the Economic Incentive Program
achieve defined goals for the reduction of pollut-Rules (234).
ant loadings, and not to meet a budget-based reve- The charge on CFCs appears to be set at a level
nue target. The bill proposed a charge schedulgufficientto cause change in target entities’ behav-
with rates based on toxicity, quantity, and heator (193).During the CFC phaseout period begin-
content. The pollution charge would be adjustediing in 1990, users must pay a charge per pound of
for inflation annually and would automatically in- CFCs, multiplied by an ozone depleting fac®r.

25 Major sources (emitting over 75 tons per year) must pay $596 per ton for organic gases, $343 per ton for nitrogen oxides, $413 per ton for
sulfur oxides, and $456 per ton for particulate matter. A. Caitia,United States Experience with Economic Incentives to Control Environ-
mental Pollution EPA-230-R-92-001(Washington, DC: July 1992).

26 The tax began in 1990 at $1.37 per pound, was increased to $3.35 per pound in 1993 and to $4.35 in 1994, and is scheduled to increase to
$5.35 in 1995.
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By the end of 1991, CFC production was down tdhealth effects, and the environmental goal. As a
60 percent of 1986 production levels. This declingesult, agencies would probably set a charge level
in CFC use is a much more rapid phasedown thapelieved to be roughly high enough to achieve
originally anticipated. The role of the CFC tax in program objectives, with the expectation that the
this decline in use is believed to be extensive, pafee would be adjusted as monitoring and other
ticularly in industrial sectors where the CFC costdata indicate is desirable. The more approximate
is itself the major cost factor (193). the fee level, the lower the degree of assurance.
Pollution charges are used more frequently in The ability of pollution charges to achieve en-
Europe than in the United States. The Organisasironmental goals also is influenced by many of
tion for Economic Cooperation and Developmenthe same issues affecting other policy instru-
(OECD) reports that member countries are usingnents. First, target entities do not always react to
emission fees to address a variety of air pollutantgconomic incentives or potential noncompliance
primarily SG and NQ, as well as household or penalties the way economists predict that rational
industrial waste and hazardous waste. For exaneconomic actors will behave (224).
ple, Sweden has placed charges ony N@is- Second, monitoring emissions of the relevant
sions, in order to speed up compliance with nevpollutant must be easy to do and hard to circum-
emission guidelines to be imposed in 1995vent. If emissions are hard to monitor, some emis-
Charges are levied on the actual emissions of hegions will go untaxed and the incentive to install
and power producers with a capacity of over 1(ollution control technologies will be reduced. If
MW and production exceeding 50 GWh. The feeemissions monitoring is easy to circumvent, some
are then rebated to the facilities subject to th&ources might choose to control less and avoid
charge, but on the basis of their energy productioradditional charges via inaccurately recorded emis-
Thus funds are redistributed between high- angions. Similarly, incentives for illegal dumping
low-emitting facilities. In 1992 the actual emis- might be created if the pollution fee was imposed
sions reduction was between 30 and 40 percendt the point of disposal rather than automatically at
exceeding the predicted 20 to 25 percent reducan earlier point of the product manufacturing, use,
tion. Several OECD member countries are also leand disposal chain (40). It is important to remem-
vying a pollution charge on landfilled and ber that unpredictable responses and compliance
incinerated wastes, as well as experimenting witlwoidance are hardly unique to pollution charges.

pay-per-bag systems. No empirical data are available on the effects of
pollution charges on air or water emissions or en-
Key Criteria Affecting Tool Selection vironmental quality. The pollution control litera-

A ¢ i | ture does not discuss actual experience of
ssura.mceo meeting goals ) ] ~commercial and industrial waste generator re-
Pollution charges o!o not dlcFate with certalntySloonses to varying charges for hazardous waste
how much control will occur. Firms can choose to(zg)_ Some data are available for the effects of
pay the charge for emissions or to control emispqiytion charges on solid waste collection and

sions; their decision depends on the specifics fjsposal. As illustrated by table 3-5, pollution
their own situation. charges based on volume of waste collected and

The degree of assurance strongly depends Qdlsposed appear to create a significant incentive to
how accurately an agency has set the fee. For a fegy,;ce waste.

to be set at a level to achieve a particular environ-

mental goal, an agency would need detailed in-

formation about targeted entities’ internal Environmental equity and justice

economics and control costs in order to predicPollution charges may have a potentially adverse
firms’ pollution control strategies, and must un-effect on economically disadvantaged and minor-
derstand the relationship between emissionsty communities’ ability to shape environmental
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Program Type of fee

TABLE 3-5: Effects of Pollution Charges on Solid Waste Collection and Disposal

Type of pollutant Nature of “data”

Environmental results

High Bridge, NJ

Perkasie, PA Emissions (pay-per-bag) Solid waste

Seattle, WA

Emissions (pay-per-bag) Solid waste

Emissions (pay-per-bag) Solid waste

Empirical 24% reduction in tonnage®
Empirical 50% reduction in tonnage;

30% increase in recycling
Empirical 20% reduction in tonnage’

°L. Lave and H. Gruenspecht, “Increasing the Efficiency and Effectiveness of Environmental Decisions: Benefit-Cost Analysis and Effluent Fees”, 41

Journal of Air and Waste Management 680,690 (May 1991).

°A. Carlin, "The United States Experience With Economic Incentives to Control Environmental pollution” (EPA Doc. No. EPA-230-R-92-001 , July 1992)

at 3-3.

> A Carlin “The | Inited States Exoerience With Economic Incentives to Control Environmental Pollution” (EPA Doc. No. EPA-2

at 3-3
SOURCE: Off Ice of Technology Assessment, 1995.

policy outcomes. While the regulatory decision of
what the fee level is set at is likely to be subject to
public notice and comment, a facility’s decision
about its emission levels would not be. Thus,
pollution charges might lessen the opportunity for
communities to voice their views and potentially
affect emission levels.

Technology innovation and diffusion

Pollution charges, like emissions trading, allow
firms enormous flexibility in deciding the level
and means of emissions control. Pollution charges
can create a continuing internal incentive to devel-
op cheaper and more effective ways of controlling
pollution so as to reduce the size of the charge pay-
able. However, because pollution charges are not
widely used, little actual data exists regarding
their effects on technology innovation.

Pollution charges levied on polluting inputs
may provide an incentive to develop safer new
products or less harmful substitutes, as well as
raise product price, which reduces the amount de-
manded (193). Similarly, increased charges for
collection and disposal of household solid waste
might lead to new types of consumer products
packaging that create less waste.

OLiability Provisions
Liability provisions require those entities under-
taking activities that impose pollution or other en-

vironmental harms on others to pay those who are
harmed to the extent of the damage. Liability can
provide entities with a significant motivation for
environmentally sound behavior because the dol-
lar amounts involved can be huge. Liability isim-
posed two ways: 1) by common-law theories like
negligence or nuisance, or 2) by statute, such asin
the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA).
Liability provisions are different from enforce-
ment. Liability compensates those who are
harmed, while enforcement penalties and incar-
ceration discourage and punish noncompliance.
Liability asapolicy tool may vary widely, de-
pending on the specifics of a program. Some
forms of liability arise only if an entity is shown to
be "negligent,” that is, as not having exercised rea-
sonable care in its activities. Alternatively, liabil-
ity might be “strict,” where one who engagesin an
activity that causes a harm is liable even if shown
to have used reasonable care. Federa environ-
mental statutes most often contain strict liability
provisions. For either type of liability, a success-
ful claim typically requires an established causal
link between the harm and the pollution, which
has been traced back to its source. Claimants
might be parties seeking reimbursement for reme-
diating a pollution problem, or injured parties, or
any member of a group specified in the statute es-
tablishing a liability system. Forums where liabil-
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BOX 3-8: Debates About Pollution Charges

Assurance of Meeting Goals
Promotes criterion: Charges provide incentives to control emissions beyond their own “target.”

Impairs criterion: Charges do not dictate with certainty the level of pollution control.

Pollution Prevention

Promotes criterion: Charges leave sources free to choose between control equipment or process changes
for emission reductions.

Impairs criterion: Charges provide no particular incentive to prefer reductions in pollution generated over
abatement technologies.
Environmental Equity and Justice

Promotes criterion: Charges can provide revenues for offsetting disproportional negative environmental
impacts.

Impairs criterion: Charges set emissions levels and distribution according to market forces, not open ad-
ministrative processes. Uniform charges do not address “hot spots. ”
Cost-Effectiveness and Fairness to Sources

Promotes criterion:Charges set a uniform upper bound on control costs. Economically rational entities will
achieve a target level of emissions at least cost.

Impairs criterion: Once an environmental goal is reached, entities still must pay for emissions.

Demands on Government

Promotes criterion: Once set, charges can be simple to administer, particularly if charges are uniform.
Charges can generate revenue for administration and other public purposes.

Impairs criterion: Setting charges at level calculated to achieve a particular emission reduction goal is
analytically burdensome and data-intensive. Charges may require ongoing “finetuning” to get desired
pollution abatement level.

Adaptability

Promotes criterion: Entities are free to adopt new technologies.

Impairs criterion: Pollution charges are subject to time-consuming public notice-and-comment proce-
dures required under the Administrative Procedures Act.

Technology Innovation and Diffusion

Promotes criterion: Charges provide a continuing incentive to innovate, as a way of reducing the size of
the charge, and provide considerable flexibility as to control techniques.

SOURCE: Office of Technology Assessment, 1995.

ity claims might be asserted include government
administrative proceedings, private clams dis-
bursement processes, and courts.

A facility is not insulated from future liability
even if in full compliance with today’s regulatory
requirements, including discharge limits or dis-

posal practices specified in a permit. Statutes can
authorize retroactive liability, as did CERCLA for
wastes disposed prior to its enactment. Also, com-
men-law claims might be successful even where
an entity was fully in compliance and a statute ex-
empted permitted discharges from its liability
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scheme. Potentially enormous financial exposuresed a particular site, entities that arranged for
could encourage entities to reduce their use, genvaste disposal or treatment, those who trans-
eration, emission, and disposal of hazardous sulported waste to the site, and present and past
stances or other pollutants, and to implementowners or operators” of the site (248). Private in-
controls and safety procedures beyond those relividuals also can sue to recover cleanup costs;
quired by direct regulation. Liability also may however, liability is restricted to damages to pub-
provide incentives for environmental auditing andlicly owned or controlled natural resources and
other self-appraisals, in order to gauge the poterdoes not include harm to private parties. As a re-
tial financial exposure and correct problems besult, claims for private property damage or per-
fore they grow. sonal injury cannot be brought under CERCLA.
Like most policy tools, liability is an effective As of 1994, the average cost of cleaning up a Su-
incentive for environmentally beneficial behavior perfund site was approximately $30 million.
only to the degree liability impacts the decision- Other federal statutes address harm to private
maker. Factors that might affect such incentiveparties and impose liability on entities that have
include whether decisionmakers bear responsibilkaused the harm. For example, entities that spill
ity within their organizations for their decisions, if petroleum into surface waters are strictly liable
it is foreseeable that others might be harmed, thender the Oil Pollution Act (OPA) for cleanup,
time lag between managerial decisions anchatural resource damages, and third party dam-
eventual lawsuits, and the extent insurance praages caused by the spill (244,253). The OPA
tects the organization from the effects of liability places limits on liability. However, these limits
(120,162). The likelihood of being held liable is probably do little to impair incentives for environ-
also affected by whether the contamination ismental compliance, because the liability limits are
traceable back to its source, if impacts are suffiso high and can be overcome by a showing that a
ciently concentrated to make a claim worthwhilerelease resulted from violation of a safety or oper-
to the injured party, and if the contaminationating standard. In addition, the OPA does not pre-
stems from one or multiple sources. empt states from imposing more stringent liability
This OTA assessment is focusing on liability schemes.
provisions established by statute and not upon The Clean Water Act (CWA) makes responsi-
common-law foundations. However, the policy-ple parties liable for cleanup costs for a spill of
maker establishing statutory liability should con-hazardous substances into surface waters. Liabil-
sider how those provisions interact with theity is capped at $50 million unless the discharge
common-law system. For example, should thgyas the result of willful negligence or willful mis-
statutory scheme preempt, supplement, or coexigpnduct (245). The CWA does not preempt stricter

with common-law claims? state liability provisions.
Liability costs, therefore, can be extremely
Extent of Use large under the CWA and the OPA, as illustrated

CERCLA or Superfund is an example of strict ret-by Exxon’s experience following a large oil tanker
roactive liability that can cost millions if an entity spill into Prince William Sound in Alaska in

is found liable for a Superfund site cleanup. UndeMarch 1989. As of September 1994, Exxon had
CERCLA, governments may collect cleanupalready spent $3.4 billion to clean up the spill and
costs and the value of damages to natural resettle federal and state suits for cleanup reim-
sources from any or all waste produéérthat bursement and natural resource damages. In addi-

27 This type of liability is known as “joint and several,” where each party who contributed to the problem is responsible for the entire cost of
cleanup, and not just its proportionate share.
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tion, a jury awarded $5 billion to Native Alaskans The government is often in a position to claim
and fisherman for third party damages—roughlycompensation for cleanup costs and natural re-
equivalent to a year’s worth of Exxon profis.  source damages. The likelihood of collecting de-
CERCLA, CWA, and OPA all contain defensespends in part on the government resources
to liability, which if applicable could allow the expended pursuing claims and administering the
source of a pollution emission to avoid responsifiability program. The more resources expended,
bility for reimbursement and compensation to in-the more likely it is that a claimant will establish
jured parties. These defenses apply only in narrowhe required elements of a successful claim. Anec-
circumstances. Liability is avoided only if the dotal evidence indicates that some types of suc-
source can prove that an emission was causemssful claims can be very expensive to make.
solely by an act of God, an act of war, an act or Causality—that the injury is caused by pollu-
omission by athird party, or (under the CWA only)tion that comes from actions of a particular enti-
negligence on the part of the U.S. government. ty—can be particularly difficult and expensive to
prove for some kinds of damages. Linking pollu-
Key Criteria Affecting Tool Selection tion with cleanup costs or with injuries to natural
) , resources may not be that difficult in circum-
Pollution prevention stances where the pollution is traceable. Identify-
Liability probably provides a moderate incentivejng the source may be difficult if pollutants are
for entities to practice poI.Iution prevention. Databroadly dispersed, or if the damage is believed to
on actual effects are lacking, however. come from diffuse mass exposure with a long la-
When effectively implemented, liability tency risk.
creates an incentive to reduce pollution. Firms \hjle scientific developments in the last 30
theoretically will seek out pollution reductions years have shown convincingly that man-made
wherever they are cheapest. Thus, like many othgjo||ytants can cause serious health and environ-
instruments, whether liability results in pollution ental problems, conclusions are often expressed
prevention or control will vary from site to site, 5 statistically likely cancers per number of pop-
depending on the relative costs of different polluyation, As a result, it is still very difficult to
tion reduction strategies. conclusively demonstrate that a particular indi-
However, liability might offer encouragement yjqual's harms stem from a particular exposure.
for pollution prevention if available end-of-the-  agsessing the extent of damages also can be ad-
pipe solutions result in residuals that could bemjnistratively expensive, sometimes exceeding
come a source of future, retroactive liability. Inhe extent of damages themselves. For example, a
such a situation, entities have an incentive 10 presyydy of the December 1985 Arco Anchorage
vent pollution in the first place rather than risk po-cr,de oil spill of 5,700 barrels could detect dam-

tential future liability. ages of only $31,930, while assessment costs
amounted to about $245,000 (69,219). Other
Demands on government types of damage, such as cleanup costs, should

Liability imposes demands on government in esprove simpler to demonstrate provided that good
sentially two contexts: as a claimant seeking comaccounting records were kept during the remedi-
pensation, and as operator of the court oation operation.

administrative system through which claims are Several environmental statutes have adopted li-
made. ability provisions that help reduce the costs of

28 As of this writing, Exxon is preparing an appeal. “Long Shadow of the Exxon VaNew;York Timeg. A22, Sept. 21, 1994.
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making claims and administering the liability re-new pollution abatement technologies might
gime. For example, strict liability means that thechange the standard of care an entity must meet to
proponent of a claim does not need to demonstrasvoid liability, or to be protected by statutory strict
the defendant entity was negligent, or failed tdiability caps.

take adequate precautions. Some statutes spell outProlonged inflation or a change in economic
a method of calculating damages for which partiesircumstances might require a modification of the
are liable, relieving the forum in which claims areprogram’s liability limits, if the compensation
made from having to develop such a methodolodollar amounts begin to look insignificant in light
gy. Some require entities that admit to causing thef potential profits from the polluting activity.
pollution to establish private claims procedures,

reducing or eliminating court or other costs of[] |nformation Reporting

making a claim. And joint and several liability |htormation reporting is a regulatory instrument
provisions —where all contributing parties are li-that requires firms to provide specified types of in-
able for the whole damage, not just for the portiof mation, either to a government agency or to the
they actually caused—relieve claimants fromy pjic directly. Required information typically in-
having to prove which of several entities causeq,g|yes activities affecting environmental quality,

what pollution. These and similar techniqL_Jes_ Maysych as emissions, product characteristics, or am-
help to lower the costs of successfully bringing ayient environmental data.

claim. o _ Information reporting programs fall into three
Proponents of liability as an environmentalpasic categories: 1) required emissions reporting
policy tool stress that in theory liability systemsyq the government for compliance and enforce-
can be admlnlstratlvely inexpensive Fo administer,ent purposes; 2) reporting to the government to
because they might rely on the existing court Syspe|p poth government and polluters better under-
tem, thereby avoiding the need for institutiongiang and respond to problems; and 3) informing
building. Furthermore, proponents argue that liyhe pyplic of human health risks or environmental
a.blllty systems are administratively less eXpengonsequences posed by a firm's products or activi-
sive than other regulatory approaches where thgag These categories are not necessarily exclu-
probability of harmful emissions is low, since theygjye and in many cases a program designed to
need only come into play when damage ocCurgneet one of the objectives may also meet another.

Without damage, the only administrative costs Ofypile information reporting for compliance and
liability are those to add such provisions to a stataforcement is common for environmental

ute. ltis gnclear whe‘Fher, on balance, the savingsrotection purposes, we are not focusing on it in
from having to deal with only those harms that 0Cypjs assessment. Instead, this analysis looks close-
cur outweigh the high costs of pursuing a claim. |y 4t information reporting for public use and for
government and industry understanding of prob-
Adaptability lems.
A liability program is unlikely to require refor- Information reporting for public use is based on
mulation in the event of new technologies orthe theory that disclosure of polluting activities by
scientific discoveries. The results of such a profirms will raise public concern; it is then assumed
gram may change, however. For example, scierthat firms will change their behavior, when pos-
tific discoveries may give rise to new perceivedsible, to directly respond to the public’'s concern.
harms and more claims. Or new scientific data Although changes in pollution practices are not
might indicate that effects previously believed tomade mandatory by these right-to-know laws,
be harmful do not in fact occur. Improved moni-firms face a variety of motivations to reduce pollu-
toring could expand the class of individuals ex-tion. These include the desire to be good neigh-
posed to previously undetected pollutants. Andors and responsible corporate citizens, as well as
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BOX 3-9: Debates About Liability

Assurance of Meeting Goals

Promotes criterion: Liability poses an incentive to reduce pollution, in order to avoid paying potentially
large sums to injured parties.

Impairs criterion: Liability does not prohibit pollution by itself, but merely requires compensating those
harmed, Establishing the degree of harm and chain of causation can be very complex, particularly if
harm develops over many years.

Pollution Prevention

Promotes criterion:An entity has incentive to prevent pollution, because it maybe liable in the future even
if in compliance with permit control requirements now.

Impairs criterion: Liability does not require pollution prevention.

Environmental Equity and Justice

Promotes criterion:Liability provides an opportunity for those who are harmed by emissions to seek com-
pensation and cleanup of the problem.

Impairs criterion: Those harmed do not receive compensation unless they first expend resources to assert
and prove a claim, which can be expensive and out of reach of many low-income people.
Cost-Effectiveness and Fairness to Sources

Promotes criterion:Liability is fair because entities are required to bear the costs of their emissions, even if
those emissions are allowed under a permit.

Impairs criterion: Compensation occurs only after injured parties successfully establish claim for recov-
ery, i.e., expend resources (which may or may not be available). A significant share of compensation
may go to each party’s lawyers and experts, rather than to those harmed. Strict liability can be unfair,
because it need not acknowledge prior and ongoing pollution control activities.

Demands on Government

Promotes criterion: Liability programs might have low administrative costs, because they need come into
play only when damage occurs.

Impairs criterion:Administrative resources needed to prove all elements of liability can be high. Determin-
ing the extent of damages can be very expensive, sometimes exceeding the cost of the damages
themselves.

Adaptability

Promotes criterion:Sources are free to control pollution as they wish. Because liability can be retroactive,

new scientific discoveries and priorities are readily accommodated.
Technology Innovation and Diffusion
Promotes criterion: Liability is probably neutral with regards to technology innovation.

Impairs criterion; Entities that develop innovative control and remediation equipment might curtail their
activities, if they perceive themselves as a potential target for liability claims.

SOURCE: Office of Technology Assessment, 1995,
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fear of adverse publicity or loss of sales. In addiimental or health factors and possibly assisting in
tion, the public’s heightened awareness of pollutbetter decisionmaking. Some programs, such as
ing activities due to information disclosure the federal Toxics Release Inventory (TRI), re-
increases the possibility of regulatory agencies esquire the government to actively distribute in-
tablishing stricter or more CC_Jmprehensive_regulaformation, including access to the data in printed
tory requirements, another incentive for firms toand computerized form. In contrast, in an earlier
pursue more proactive pollution reductions. Folprogram, New Jersey’s Community Right-to
example, California’s Air Toxics “Hot Spots” In- Know Act of 1984, industry emissions data is
formation and Assessment Act set up a toxics regvailable to the public, but citizens are required to
porting program that required facilities to identify sypmit written requests in order to acquire the de-
potential health risks posed by emissions. Thgjred information.

“Hot Spots” Act was amended five years afterim- - apother aspect of information reporting is who
plementation. Instead of simply reporting risks,shqyid be responsible for its generation and dis-
owners of “significant risk” facilities are now re- .1\ ition. Government agencies have long been
quired to reduce the risk posed by toxics below the,, . yed in information collection and distribu-
state-determined level of significance. tion. The value of the information for government

The appropriate form and extent of public in'and public use depends on how often the indus-

Igrmatlon IS pa(;t O.Iha'_“ ;ngomg d_eb?te an:jot%gtries are required to submit emissions release in-
0S€ concerned with risk communication an ormation, the accuracy of the information, and

p.Ub“C.S right to know. Some stakeholders, ©SPChe timeliness with which the data are made avail-
cially industry, are concerned with the public’s

29 i .
perception of disclosed information, especially o bles=Current programs vary as directed by regu

raw emissions data such as pounds of poIIutan@t'o? ?r Ieg|slat|ve mgndc?te, althﬁuggrep(larts are
per yeatr. In these cases, the possibility for misur10St Trequently required annually. ikeguiar re-

derstanding the actual risk related to exposure iBO”'”g requirements are also useful over a given

high. However, translating emission data into posiiMe Period in order to better track changes.
Concern about trade secrets and confidentiality

sible impacts on human health and the environ- ) g ) :
ment increases the cost (burden) on industry. Anf§ @nother aspect of information reporting that in-

as more kinds of information reporting are re-luénces the use and effectiveness of a program.
quired, the risk of information overload is high. GOvernment agencies are sensitive to business
Too much information may dilute the intendedconcerns in these matters and try to include flexi-
impact on the public, either by confusing the im-Dility in some programs in order to diminish pos-
portant elements or by minimizing the impact ofSible negative impacts from disclosure. However,
any warning because it simply becomes one ofhe firm or industry is typically responsible for
many. proving the need for confidentiality in reported
Information reporting programs can be characdata.

terized by the method and extent of information The effectiveness of information reporting pro-
dissemination. The more accessible the informagrams is particularly difficult to evaluate due to
tion, the more likely it is that the program will the difficulties of isolating a firm’s exact motiva-
inform the public, raising awareness of environ-tion for changing its polluting behavior. Typically,

29 The data made available through information reporting may support efforts to enact new legislation, develop pollution prevention and
reduction strategies, and adopt new enforcement strategies. TRI data has also been found to help state agencies manage their own environmen-
tal programs. S.G. Haddeh Citizen's Right To Know: Risk Communication and Public P@Boylder, CO: Westview Press, 1989); National
Academy of Public Administratiorhe Environment Goes to Market: The Implementation of Economic Incentives for Pollution Control
(Washington, DC: July 1994).
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a firm’s changed behavior is the result of manyous chemicals present at facilities within local
factors. The firm may need to comply with othercommunities. Section 313 of EPCRA established
environmental or health regulations. It may be anthe Toxics Release Inventory. TRI calls for own-
ticipating new regulations. The firm may be re-ers or operators of certain manufacturing facilities
sponding to technology innovation or productionto submit annual reports on the amounts of listed
engineering considerations. Though it may be dif«toxic chemicals” released (routinely or acciden-
ficult to find direct relationships between in- tally) into the environment. Sections 311 and 312
formation reporting and firm behavior, the fear ofof EPCRA require the owner/ operator of facilities
negative publicity and threat of additional regula-yith hazardous chemicals on site to report these
tion probably encourage increased efforts to reghemicals to state and local agencies responsible

duce risks associated with pollution (17). for emergency response programs.
California’s Safe Drinking Water and Toxic En-
Extent of Use forcement Act, otherwise known as Proposition

Information reporting programs—both those de-65 s one of the better known state information re-
signed to inform the public and those designed t@orting programs0 It is spelled out in two simple
assist the government and industry in managingteps. First, it targets those chemicals “officially
pollution—have become more common over thgown to the state to cause cancer or reproductive
last 10 years. Until 1984 there was no public acgyyicity” and requires they be identified and com-

g_our;]tmg ((’jf toxic chemicals udsled olln f‘:]‘c"f'_t'es O hiled in a list. Second, it requires that businesses
Ischarged into air, water, and land. The first magy, ;14 ot knowingly and intentionally expose

jor efforts to require information reporting Cameany individual to any one of the listed chemicals

on the.hGEIS of pUbI'F reaction to the chemical aCGyithout first providing a clear and reasonable

cidentin Bhopal, India. This disaster alerted many. - ing3l

) : arning:

in the United States to the need to know more .
These programs have been followed by in-

about the chemicals used and stored at facilities X b ; Ut " d
across the country. creasing numbers of pollution prevention an

Information reporting programs designed totoxics use reqluction programs, Which also incor-
alert the public to the risks of pollution are oftenPCrate reporting requirements to assist both gov-
referred to as community “right-to-know” laws. ernment and industry understand and respond to
New Jersey’s 1984 Community Right-to-Know potential probl_ems. The programs mclu_de New
Act was the first information reporting program in J€rsey’s Pollution Prevention Actand California’s
the country and served as the model for the natiori" Toxics “Hot Spots” Information and Assess-
al Toxics Release Inventory. Based on a survefn€ntAct ("Hot Spots”). The Pollution Prevention
conducted in the mid-1970s, it requires informa-Act requires firms to develop a publicly available

tion on the use, storage, and discharge as wasteféfe-year pollution prevention plan.
listed toxic chemicals. “Hot Spots” requires sources to collect emis-

The Emergency Planning and Communitysions data and report it to the state. Sources that
Right-To-Know Act (EPCRA), enacted as part ofthe state determines may cause localized impacts
the 1986 Superfund Amendments, requires statege required to ascertain potential health risks and
to receive and disseminate information on hazardnform nearby residents of these risks; “high-risk”

30 The law also requires that businesses should not discharge any listed toxic chemicals into any present or potential source of drinking
water, but as this is not an information reporting program it is not addressed in this section.

31 No warning is required if the amount of the listed chemical present in ambient environmental exposures, exposures from consumer prod-
uct use, and discharges into current or future sources of drinking water fall below a level which would pose “no significant risk” for carcinogens.
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facilities must prepare and implement risk-reduc-elp increase familiarity with particular tools used

tion planning within six months. in combination with information programs.
Key Criteria Affecting Tool Selection Environmental equity and justice

_ Information reporting promotes environmental
Assurance of meeting goals equity and justice, at least to a certain extent. The

Information reporting provides less direct assurincreased availability of information improves the
ance than many other tools that goals will be meppportunity for effective public participation.
because it does not mandate explicit pollutioriTheoretically, the information available under re-
limits or place an explicit price on pollution. porting programs can help citizens or regulatory
Instead, it relies solely on indirect incentives toagencies identify significantly affected popula-
achieve goals. Anecdotal information indicatestions. Citizens may be motivated by concerns
that these incentives may have real power in paabout reported pollution levels or potential toxic
ticular situations where business profits are sensehemical exposures and work for change by pro-
tive to public opinion. moting additional regulatory controls, contacting
A California EPA questionnaire attempting to or boycotting offending businesses, or pursuing
determine the effects of Proposition 65 found thaenforcement actions.
many businesses indicated that Proposition 65 However, there are few, if any, formal institu-
was a factor in their own toxic emissions reductions or mechanisms for public participation with-
tions. However, it was not clear to what extentn an information program alone. In addition,
these reductions were due to Proposition 65 as opeporting programs do not address the issues of
posed to other laws and legal trends imposing limultiple exposures or toxic hot spots, nor do they
ability for the use of toxics. do anything to remediate existing problems.
Information reporting programs may allow The type and accessibility of the information
regulatory agencies to address risks which, alare important factors in determining the likeli-
though relatively easy to mitigate, are not on aood of its use. Public interest groups may also fill
scale to have been prioritized by other programggaps in information interpretation and use. These
For example, Proposition 65 has been used tgroups often target particular problems and utilize
eliminate lead in foil wrappings on wine bottles. available information through reports to widely
An information program designed primarily to publicize their concerns (210). A common com-
alert firms and regulators to possible pollutionplaint is that the “right to know” isn’t necessarily
problems may be slightly more effective at ensur<right to understand,” so information is often
ing that environmental goals will be met. Pollu-uninterpreted raw data, and not necessarily linked
tion prevention plans and risk planning at leasto data about safe levels. More recent information
provide an “approved” framework for firms to reporting laws, such as California’s “Hot Spots”
make changes that will benefit the environmentand Proposition 65, have tried to address this con-
For example, emissions data collected througfusion by requiring industry to report health risks
“Hot Spots” has helped to more comprehensivelyather than emissions data. However, this does in-
manage toxic air contaminants in California bycrease the complexity of the program and the bur-
identifying localized risks and providing a basisden on industry.
for prioritizing further regulatory efforts. In the end, while information programs may
Information programs can also be very impor-better equip citizens to work for greater protection
tant for highlighting environmental progress andof human health and environmental impacts, they
successful strategies for pollution prevention omay not go far enough. By providing only indirect
abatement. As such, information programs caincentives to polluters to improve environmental
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performance, actual results will be mixed. Somgectives. Because firms at least theoretically have
firms will make changes while others will not. an eye on the bottom line, the chance of significant
Therefore, impacts on some communities mayvercontrol is probably modest, although some

continue and be greater than in others. might include examples such as reformulating the
correcting fluid Wite-Out, a measure often
Cost-effectiveness and fairness chalked up to Proposition 65, in this category

An information reporting program is likely to be a (187).
less onerous form of regulation than direct re-
quirements for pollution control. However, the pemands on government

burden onindustry rises as more information is re- . . .
. . . ._~The burden information reporting places on gov-
quired of polluters—especially as the information

demands increase beyond what is already requirefecfnr?efnt depend;lgn the typ%%f F;Log.rarr: and tthe
for compliance monitoring. evel of responsibility assumed by the implement-

In theory, information reporting programs ing agency. Government roles vary widely among

could improve the cost-effectiveness of risk man_information reporting programs. Their responsi-

agement if they replace a current regulation aPIh'[IeS may include the following: information

lower cost, or the efficiency if they correct a mar-COllECtion; information management; data inter-
ket failure not addressed by current regulation®'€tation and analysis; information dissemina-
and the benefits of correction exceed the costs. Ii°": @nd enforcement. The more labor intensive
practice, the cost-effectiveness of information re{N€ government role is, the greater the demand
porting programs is difficult to evaluate because itVill D€ on agency resources and expertise.
is almost impossible to clearly link a firm's Comparing administrative costs associated
changed behavior directly to reporting programsith information reporting programs is not partic-
The cost-effectiveness of any reductions deularly instructive since program characteristics
pends on how much information reportingVary widely. (?aliforniq’s Propos?tion 65, one ex-
changes the behavior of the reporting firms. If é2mple of an information reporting program, in-
high percentage of firms report, but very few ofvolves relatively minimal responsibility for the
them change their behavior to reduce pollutionimplementing agency (271). By law, the state
then the total cost-effectiveness is very poor. Ifgency helps to manage the list of chemicals used
polluting behavior changes, presumably it will befor reporting purposes, provides some technical
no less cost effective than if the same level of reguidance, and pursues enforcement activities.
duction was required. Since firms have completd here is no central collection or dissemination of
flexibility in how they reduce emissions, it is pos-information in the program. Instead, Proposition
sible that reductions from information reporting 65 shifts the burden of proof from government to
programs are more cost effective than those olproducers or sellers to show that their activities do
tained from direct regulation. How much morenot exceed the “no significant risk” lev@Under
cost effective is unknown, however. typical regulatory approaches, the law is not in
When considering net benefits, one cannot simforce until the government determines how much
ply assume that firms will control to a more effi- is too much; therefore, the regulated entities have
cient level. They may either overcontrol orno incentive to assist the government in drawing
undercontrol in comparison to environmental ob-his line.

32For carcinogens, California has established that threshold at the level that would produce one excess cancer per 100,000 humans exposed
over a 70-year lifetime at that level. For chemicals with possible reproductive effects, regulations require there is less than a 1/1000 chance of
exceeding the “no observable effect” level (NOEL).
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In contrast, warning labels are required underesolved, they are nonetheless factors which influ-
Proposition 65 unless a company proves that thence adaptability to change.
amount it emits is not a significant risk. Thus it is
in industry’s interest to have clarity and certainty[] Subsidies

when it comes (o setting acceptable levels fogpgjgies are policy instruments that provide var-
chemicals, so that companies know how to comyg,,q forms of financial assistance, which can act
ply—and once such levels are set, they are genelz 4, jncentive for entities to change their behav-
ally accepted. Possibly as a result of industy, o help entities having difficulty complying
assistance, California’s regulators defined riskyith imposed standards. Subsidies are the inverse

levels for more chemicals in the first 12 monthsof pollution charges: instead of an entity paying a
than EPA has managed to address under the fedgty, for polluting behavior, the entity is given funds

al Toxic Substances Control Act (TSCA) in they, engage in environmentally beneficial behavior.

past 12 years (158). _ _ Subsidies might be provided by the government
_ The limited nature of government intervention gy gther parties. In essence, subsidies provide
InProposition 65 is somewhat unique. NéWye means for the government or other parties to
Jersey’s Community Right-to-Know Act of 1984 pear part of the cost to stimulate adoption of new

requires substantial government activity includ-g; proven environmentally beneficial controls or
ing data collection, information management,panavior.

data analysis, and public disclosure. Subsidies can come in many forms: grants,
low- or no-interest loans, preferential tax treat-
Adaptability ment, and deposit-refund systems. Note, how-

Information reporting programs are likely to beever, that the recipients of such largess are
capable of adapting to change. When new scientifgenerally not free to spend it in accordance with
ic information or technological developments oc-their own priorities. Prospective grantees and bor-
cur, sources are free to modify their operations orowers must fit their requests to stringent govern-
not, as they choose. ment procurement regulations, and recipients
Changing the program itself is somewhat morenust comply with fairly detailed requirements
difficult, but probably not as difficult as changing governing how the money must be spent. Similar-
many other types of policy instruments. Recenty, entities taking advantage of available tax
discussions on proposals for changing the Toxicbreaks must be prepared to demonstrate in detail
Release Inventory highlighted several major ishow the claimed expenditures come within the eli-
sues33 Overall, industry is primarily concerned gibility criteria. Deposit-refund systems require
with confidentiality and the added burden of col-the article to be properly returned before a refund
lecting more information. The EPA expressedis given.
concerns about additional costs associated with The use of subsidies historically has been af-
data entry and the need to modify the current datdected by the “polluter pays” principle, which says
base to facilitate new data points. Although the inthat entities should be responsible financially for
dustry’s increasing interest for electroniccleaning up the pollution they cause. Subsidies
reporting addresses some of the problems withun counter to this principle. As a result, many
data entry, EPA accrued significant costs gearingublic grant programs have subsidized public fa-
up their program and equipment to accept eleceilities’ pollution control efforts, such as publicly
tronic data. Though issues such as these could logvned wastewater treatment plants, but left pri-

33 Proposed changes have included: requiring materials accounting data; expanding the chemical list; expanding the number of regulated
industries; and requiring peak emissions data.
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BOX 3-10: Debates About Information Reporting

Assurance of Meeting Goals

Promotes criterion: Information reporting helps to determine progress and goal achievement, and can en-
courage otherwise unregulated sources to lower emissions.

Impairs criterion: Because information reporting does not require a level of pollution abatement, it pro-
vides little assurance goals will be met (unless combined with other tools).
Pollution Prevention
Promotes criterion: Product warning labels may encourage industries to reformulate.
Impairs criterion: Information reporting does not guarantee that reductions will be made; if made, they
might be accomplished with additional control equipment.
Environmental Equity and Justice

Promotes criterion:More easily available information may encourage public participation in matters affect-
ing human health and environmental protection. Information programs can promote greater awareness
of the risks posed by pollutants.

Impairs criterion: Information reporting programs provide no guarantee that communities will receive any
additional protection from pollutants.
Cost-Effectiveness and Fairness to Sources

Promotes criterion; If reductions are made, industry has complete flexibility in deciding how to do so. In-
dustry considers information reporting programs less intrusive than tools with fixed pollution control
requirements.

Impairs criterion: Information generation may be very time- and labor-intensive, especially for smaller
firms.

Demands on Government

Promotes criterion: Typically, demands on government are comparatively light.

Impairs criterion: Collection and distribution of information can bean additional burden for government.
Adaptability

Promotes criterion: Sources are free to control as they wish. If an agency requires new information, it can
request it relatively easily.

Technology Innovation and Diffusion
Information reporting programs are probably neutral with regards to technology innovation,

SOURCE: Office of Technology Assessment, 1995.

vate sources of pollution largely on their own. Jus-
tifications for this differential treatment tend to
focus on the public nature of pollution from public
sources, arguably appropriate candidates for the
use of public funds. Also, public sources generally
are not operating to make a profit, unlike private
facilities which at least in theory could consider

pollution control as part of the cost of doing busi-
ness. Note that this public-private treatment is
hardly absolute. For example, states are autho-
rized to use Clean Water Act federal grantsto help
farmers pay for the cost of best management prac-
tices (BMPs) to control polluted runoff.
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In contrast to grants, tax breaks tend to be ally, a grant coupled with a loan). The Act
most exclusively aimed at private sources ofauthorized between $1.2 billion and $2.4 billion
pollution34 Deposit-refund programs affect for each of five years; since 1989, $7.8 billion has
whoever purchases and returns the items coverdxben appropriated. States must provide a mini-

by the program. mum of 20 percent matching funds to establish the
SRF.
Extent of Use The Clean Air Act also authorizes several grant

Subsidies are very widely used as a tool to proPrograms. For example, section 105 grants EPA
mote environmentally beneficial behavior. Thethe authority to award grants to state and local
examples below are illustrative, and by no meang0vernments to develop and implement air pollu-
exhaustive, of the various federal, state, and locdlon control programs. Since 1963, the federal
subsidy programs. Subsidies may also be prddovernmenthas awarded states and localities over
vided by private parties, although such program§2 billion in air pollution control grants. EPA may
are less common. pay up to 60 percent of grant costs, but states must
One of the largest public works program in his-Provide the remaining 40 percent (214).
tory was accomplished through subsidies, the Grants and low- or no-interest loans are used in
Clean Water Act's construction grant program.other contexts, as well. For example, EPA oper-
Congress established the program in recognitiogtes a small grant program called Pollution Pre-
that localities would need to spend large sums ofention Incentives for States (PPIS), which has
money to comply with Clean Water Act regulatoryawarded over $23 million since 1989 to promote
requirements. Construction grants were mad@ollution prevention activities (107). EPA also
available for the building of publicly owned provided grants to six universities, totaling over
wastewater treatment works. From inception in$330,000 in 1992, for research on alternative
1972 through 1994, over 60 billion federal dollarschemical manufacturing methods that would re-
were spent. Grant recipients were initially re-duce the generation of waste while increasing pro-
quired to match federal funds with 25 percent, inductivity. The grants were part of Design for
creasing to 45 percent in 1981. Environment (DFE), a voluntary program to pro-
The construction grant program was phased ounote the use of safer chemicals, processes, and
by the 1987 Amendments to the Clean Water Acttechnologies in the earliest design stages (67).
and replaced with a state revolving loan fund States also use grants and low- or no-interest
(SRF). Currently, the Act provides federal capital-loans to promote environmentally beneficial be-
ization grants to SRFs—seed money—that prohavior. For example, Wisconsin provides cost-
vide state loans to localities for constructingshare grants for up to 70 percent of the costs for
publicly owned wastewater treatment plants, im-corrective measures necessary to clean up agricul-
plementing nonpoint source management plangural runoff, a type of nonpoint source water pollu-
or developing and implementing a national estution. Project grants average about $15,000 and
ary program (247). Within those general statutoryusually are accompanied by technical assistance
guidelines, a state is free to structure its specifiprovided by county-based conservation techni-
programs in the way that it determines best pureians (138).
sues the goal of clean water. Some states, such asTax breaks and other preferential tax treatment
New York, provide “negative interest” loans to fi- have also been used to accomplish environmental
nancially strapped small communities (effective-goals. For example, for many years private com-

34 One potential exception is the tax-free nature of interest from state and municipal bonds, which can—but need not necessarily—be for
building public pollution control facilities.
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panies were allowed to take accelerated deprecMaine have adopted deposit-refund systems for
ation of investments aimed at reducing watelautomobile batteries, and Maine has a system for
pollution (58). Under the tax law in effect from commercial-sized pesticide containers (184).

1979 to 1985, employer-provided transporta-
gon—vanpools—between an employee's reSI-Key Criteria Affecting Tool Selection
ence and place of work was not considered

taxable compensation. Thus an employer coul@ssurance of meeting goals

provide a gléesater net benefit to employees if it e sigies are capable of achieving risk-based and
upSvanpoo ' | ing th q abatement goals to the extent that the government
tates are also using the tax code to promote egz. ,ypaq 4re willing to pay to achieve those goals.

ylronmentally beneficial _b_ehaV|or. For example, However, subsidies do not require a particular lev-
in December 1990, Louisiana enacted a new ta

rule that ties the amount of busin ropertyt 8l of pollution control, because targeted entities
u'e thattiesthe amount OTbusINESS Property taxes, , refyse the subsidy and associated obligations.

a firm pays to its environmental record. For al-
- When the government pays for abatement and
most 70 years, Louisiana has exempted new

equipment and capital expenditures from locaf cdulres as a condition of payment proof that the

property taxes, as a way to encourage industry t%es_lre_d action ha}s been_ taken, ofﬁmals_know that
emission reductions will almost certainly take

locate in the state. Under the new rule, a firm ap-I Private fi 4 local N
plying for an exemption or seeking a renewal of arp'ace- I ”Va.ﬁ. |rmts an ¢ ?Ica g|1|0\t/_ernments .lare
exemption from property tax was rated on a sca/dheraly wiiling 1o nstall ponution contro

according to the number of environmental Viola_technologles if somebody else will pay for it. If the

tions it had received, the volume of chemicals iSUPSIdY is not for the full amount of the pollution
released into the environment, and similar factor<CONtrol device, private companies and localities
Firms with good records received higher score§1@Y still be willing to invest in pollution control
and a larger tax exemption. The program was tef€chnology, but they must perceive some benefit
minated by Governor Edwards in 1992 (64,7910 them from the investment.

203). Tax breaks can reduce the cost of compliance
Deposit-refund programs are another exampl&ith environmental requirements. Like pollution
of subsidies. On a small scale, deposit-refund sy&harges, they can be “tuned” through a process of

tems have been in p|ace for decades in groce[ﬂ/’ial and error to achieve pOIlution reduction

stores, where customers or others who returne@oals. Since they can be tied to a preexisting en-
empty soda containers were refunded a small déorcement regime, tax incentives may be easier to
posit paid when the soda was purchased. Currergnforce. In practice, however, tax breaks are often
ly, at least nine states have enacted deposit-refuri@o small to inspire a company to install a technol-
programs—“bottle bills"—to reduce littering 0ogy that it would not otherwise have considered
with beverage containef§.In effect, purchasers (123,165). A tax break may be altogether mean-
of potentially polluting waste pay a surchargeingless to a company that is operating at a loss.
which is paid to whoever returns the container foiStill, if tax breaks can be used to offset expendi-
recycling or proper disposal. Thus the subsidy isures on technologies that both increase plant effi-
represented by the refund. Rhode Island andiency and reduce pollution, they may offer a

35 All that is left now is a general purpose tax provision that rerdkerainimusringe benefits nontaxable. Employee-provided public
transit passes often come under this provision. S. Gaines and R. Wesdiion for Environmental Protection: A Multinational Legal Study
(New York, NY: Quorum Books, 1991)

36These states are, in order of adoption: Oregon, Vermont, Maine, Michigan, lowa, Connecticut, Delaware, Massachusetts, and New York.
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significant incentive to invest in such technolo-Demands on government

gies. If the subsidy is funded by tax dollars, obviously
One problem with subsidies is that they typical-direct outlays by government can be high. If the
ly are for capital costs, not operating and mainteprogram is funded by other means, analytical de-
nance expenses. Some economists and otheffands are probably average or somewhat lower
have theorized that end-of-the-pipe teChnOIOgieﬂ‘]an other types of po“cy instruments.
paid for by the government will not be operated ef- ggome organization needs to determine which
fectively if the government does not assume regngities are selected or entitled to receive a subsidy
sponsibility for some portion of the operating anq to ensure that actions for which the subsidy is
costs (58,123). paid have in fact occurred. In the case of deposit-

A second potential problem with subsidies iSyefyng subsidies, these functions are easy—pay
their effect on industry turnover. By making mar-\,hoever walked in with the refundable item.

ginal firms more profitable, subsidies might even Ensuring under other types of subsidies that re-

encourage new entrants into the_polluting indusmﬁuired actions are taken is somewhat more com-
or discourage old ones from leaving, thereby cauE

i | L han th h licated. Government organizations that make
Ing larger aggregate emissions than there othefy s or loans to industrial entities could monitor
wise might be.

the funds’ use to ensure that they are expended
upon pollution controls and not on reducing
Environmental equity and justice manufacturing costs generally (7,133Alterna-
Subsidies can be used to promote environmentglely, the government could make payment of
justice because they can be targeted to specifisubsidies contingent on the recipient proving it
pollution sources affecting poor or minority has undertaken the desired pollution prevention or
neighborhoods. Subsidies can also have a prgzhatement action, thereby reducing government

grESSive incomg effect. For example, COﬂStrUCtiOfﬁesource requirements for monitoring and en-
grants for publicly owned wastewater treatmenggrcement.

works shifted much of the burden of complying
with the Clean Water Act from individual commu- . .
nities to the national tax base. Thus, sewage trea@ Technical Assistance
ment became available to communities thatfhe government offers technical assistance to
otherwise would have faced great difficulty rais-help target entities in a number of ways. Entities
ing sufficient funds. might not be knowledgeable about whether exist-
Unless targeted specifically for community ing regulations apply to them, be fully aware of
outreach and activism, subsidies appear to hav@e environmental consequences of their actions,
little effect on communities’ abilities to affect or know what techniques or equipment reduce
policy outcomes. Most individual subsidy grantsthose consequences. Government technical assist-
are not subject to notice-and-comment rulemakance programs are intended to educate entities to
ing, and so do not offer an opportunity for commu-make better environmental choices. Technical as-
nity concerns to be heard. sistance may also be focused on the general pub-
Subsidies can help remediation of existing entic, to help educate them about the environmental
vironmental problem because they can provide anplications of existing programs, proposed
revenue source for necessary clean-up proceduresles, and policy tradeoffs.

37 For example, firms might exaggerate baseline pollution levels in order to maximize their subsidies.
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BOX 3-11: Debates About Subsidies

Assurance of Meeting Goals

Promotes criterion: Full subsidies are capable of achieving environmental goals to the extent that those
funding the subsidies are willing to pay.

Impairs criterion:Subsidies when used alone do not require a particular level of pollutant abatement, They
can encourage new businesses to open and old ones to remain, thereby increasing aggregate emis-
sions.

Pollution Prevention

Promotes criterion: Subsidies can be awarded expressly for pollution prevention,

Impairs criterion:Preferential tax treatment or other subsidies can be awarded for end-of-the-pipe control,
which can discourage pollution prevention.

Environmental Equity and Justice

Promotes criterion: Subsidies can promote environmental justice, by being targeted to specific pollution

sources affecting poor or minority neighborhoods.
Cost-Effectiveness and Fairness to Sources

Promotes criterion:Subsidies can be used to compensate for unfairness caused by regulatory programs.

Impairs criterion: Subsidies’ purposes are sometimes stated so specifically that they can lead to choices
that are not cost effective for society. They can create financial inequities among entities.

Demands on Government
Impairs criterion: Government subsidies cost money.
Adaptability

Promotes criterion: Subsidies can have enough flexibility to adapt to new science or technology.

Impairs criterion: The scope of many subsidies’ mandates is so narrow that rulemaking or legislation is
required to accommodate new science or technology.

Technology innovation and Diffusion
Promotes criterion: Subsidies can help diffuse new technologies.

Impairs criterion: There is little or no data to prove subsidies cause innovation,

SOURCE Office of Technology Assessment. 1995,

Technical assistance may take many forms, in-
eluding manuals and guidance, training programs
and materials, information clearinghouses, facil-
ity evaluations, and technology R&D. The latter
may be conducted in house or through grants or
loans to regulated entities or universities. Many

junctions of environmenta agencies can be called
technica assistance. For example, the Oregon De-
partment of Environmental Quality (DEQ) identi-
fied 35 separate programs as providing technical
assistance, noting that technical assistance played
a large role in day-to-day environmental manage-
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ment activities® Most technical assistance ser-tablish Small Business Stationary Source
vices are provided at no cost to the user. YeTechnical and Environmental Compliance Assist-
sometimes technical assistance is offered in exance Programs. These Section 507 programs are
change for a prior agreement from the facility totargeted particularly at those small businesses that
implement any recommendations. For exampleare newly subject to regulation, are non-major
in the federal Green Lights program, EPA per-sources as defined under the Clean Air Act, and
forms an onsite evaluation to identify ways inwhich might otherwise lack the technical exper-
which a facility could reduce energy consump-tise and financial resources to evaluate regulatory
tion, in exchange for a promise from the facility torequirements and determine appropriate com-
install recommended equipment. pliance approaches (202). The programs include
Participation in technical assistance programsnsite auditing, information packets, information
typically is voluntary, not mandatory. However, clearinghouses, and other forms of technical as-
these programs often offer significant incentivessistance.
to participate. Such incentives include the benefits Similarly, CERCLA establishes the Technical
of the knowledge or services provided, favorableassistance Grants (TAG) Program. TAGs are in-
public relations, and perhaps, a positive workingended to assist the affected community at Super-

relationship with a regulatory agency. fund sites to understand and evaluate problems
posed and to help assure cleanup methods were
Extent of Use chosen appropriately. “[Alny group of individuals

Before the 1970s, the federal government's primawhich may be affected by a release or threatened
ry environmental role was to provide technical astelease” is eligible for a TAG?
sistance to states and private firms, offering them Some technical assistance initiatives are in-
the benefit of federal agency expertise in solvingended to help implement mandated environmen-
what were viewed as largely local problems.tal programs. For example, section 319 of the
While the federal government’s role grew dramat-Clean Water Act calls for states to manage diffuse
ically in the intervening years, with the passage ohonpoint sources of water pollution. EPA and the
major environmental legislation, it still performs U.S. Department of Agriculture have developed
an important technical assistance function. In thextensive guidance documents describing BMPs
1990s these technical assistance programs are ifvat nonpoint sources might use to control their
creasing both in number and variety. pollution. Both federal and state agencies distrib-
Some technical assistance programs have beeite this guidance widely and also have sponsored
developed in response to congressional mandates series of field evaluations.
while others have been initiated by EPA and other Other technical assistance programs do not re-
agencies. spond directly to statutory mandates, but are
An example of a congressionally mandatedderived from the general objective to improve en-
technical assistance programs is the section 504ronmental quality. A recent example of federal
program established by the Clean Air Act Amend-echnical assistance is EPAs Green Lights Pro-
ments of 1990 (239). The Act requires states to egram. EPA conducts an energy audit of participat-

38 DEQ concluded that two-thirds of the programs were compliance oriented, while the remaining one-third focused on pollution preven-
tion. The amount of assistance ranged from comprehensive technical help, including on-site evaluations, to more limited technical assistance
such as telephone hotlines. DEQ’s technical assistance programs cover a wide variety of audiences, including the general public; federal, state,
and local government agencies; schools; and regulated and nonregulated businesses. Oregon Department of EnvironmEntzdquality,
ing Technical Assistance and Pollution Prevention Initiatives at the Oregon Department of Environmentgl(Qakdity, OR: April 1994).

39 A TAG may not exceed $50,000 per grant recipient unless the President finds that the purposes of the program require the limit to be
waived. CERCLA § 117, 42 U.S.C. § 9617.
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ing Green Lights Partners, and makes specifi@ the Control Technology Center (CTC) Hotline
recommendations for more energy-efficient light-  providing technical support and guidance con-
ing systems, in exchange for an agreement from cerning air emissions control technologies;
participants to install the recommended equip= Emergency Planning and Community Right-
ment40 Participants receive the benefit of an ener- To-Know and Superfund Hotline, providing
gy audit and lower utility bills, favorable regulatory, policy, and technical assistance to
publicity, and a cooperative working relationship government agencies, the public, and the regu-
with a regulatory agency (41,68). lated community;

A similar EPA program, Water Alliance for = Pollution Prevention Information Clearing-
Voluntary Efficiency (WAVE), is designed to en-  house, providing pollution prevention in-
courage participants to install water-efficient fix-  formation to the public; and
tures in exchange for an EPA audit of their= the Safe Drinking Water Hotline, providing as-
facilities. A number of similar programs have sistance and information to the regulated com-
sprung up in recent years and are receiving addi- munity and the publié!

tional attention in the wake of Vice President giate governments have been very active in de-
Gore’s reinventing government initiative. They yeloping technical assistance programs, especial-
include the “energy star” program aimed at en{y for pollution prevention. In fact, until recently
couraging the development of energy-efficientstates have relied almost exclusively on technical
products such as green computers and supejssistance as the instrument for pollution preven-
efficient refrigerators, and Wastewi$e and Cli-tion, The size of state technical assistance pro-
mate-Wise, which provide technical assistance fOQrams varies widel§? Since the late 1980s, EPA
reductions in, respectively, solid waste and greengppropriations have included special grants funds
house gasses. Such programs are often supportggl pojlution Prevention Incentives For States
by hotlines, information packets, and onsite eval(pp|s) grants, which offer a 50-percent federal

uations. _ _ match for state assistance program funding
Hotlines are a form of technical assistancg19s)43

heavily used for both mandated and discretionary

federal e_nvironmental programs. Hotlines generKey Criteria Affecting Tool Selection
ally provide free technical assistance to both the
regulated community and the public, usually ei-Assurance of meeting goals

ther by providing information directly over the Technical assistance programs do not require tar-
telephone or by mailing requested materials. Exget entities to control their emissions. Instead,

amples of EPA hotlines functioning in late 1994these programs seek to achieve environmental
include— goals by increasing the understanding of pollution

40 Green Lights Partners must also submit an annual reporting form, specifying the number of fixtures, wattage per fixture, the number of
kilowatt hours, and other energy-related data. M. Arnold, Green Lights Program, U.S. Environmental Protection Agency, Washington, DC,
personal communication, Dec. 15, 1994.

41 For a complete list, see U.S. Environmental Protection Agefeagdquarters Telephone DirectoiPA 208-B-94-001 (Washington,
DC: August 1994).

42 Nationwide, the programs average three to four staff people although some are considerably larger. For instance, Massachusetts’ Office
of Technical Assistance and North Carolina’s Pollution Prevention Program each have about 30 staff.

43The Pollution Prevention Act of 1991 authorized $8 million per year in grants. Between 1989 and 1993, about $20 million in PPIS grants
was awarded by EPA.
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problems and potential solutions. Assistance caBuperfund site (249). The grant enables citizen
always be rejected, and likely will be if the solu-groups concerned about a particular Superfund
tions identified are expensive or if the promisedcleanup site to hire technical expertise to help
paybacks do not fit with a particular firm’s eco- them understand the issues and evaluate alterna-
nomic horizon. Anecdotal and evaluative data intive cleanup proposals.
dicate that technical assistance programs improve Technical assistance to regulated entities
environmental quality (129). would only indirectly pursue environmental jus-
Available data are less clear about whether ertice goals because it does not call for a particular
vironmental goals are in fact achieved. Technicalevel of pollution abatement. However, technical
assistance programs are often used in combinati@ssistance might assist in remediation of existing

with other environmental policy tools. pollution problems, if those responsible for clean-
up are uncertain as to the most effective and timely
Pollution prevention remediation techniques.

Technical assistance has a 10-year history as an
instrument for pollution prevention. There is acCost-effectiveness and fairness
growing body of anecdotal evidence that when thegchnical assistance programs can help attain
government provides onsite evaluations, iNqeast-cost pollution reductions if they are targeted
creased use of pollution prevention is more likelyat the appropriate entities and are at an appropriate
CON _ iintensity. Firms operate with limited information
What is less clear, however, is whether technizoncerning the nature and impact of their emis-
cal assistance alqne can realize the goals of th§yns and the approaches which they might take to
Pollution Prevention Act of 1991. States havéeqyce emissions. Technical assistance can help
been the leaders in using technical assistance fegqce these information gaps that otherwise
pollution prevention. Many are now moving t0- might impair achievement of cost-effective pollu-
ward more prescriptive means, integrating pollution control.
tion prevention into regulations and requiring However, to help attain a least-cost solution,
facility planning. As a result, technical assistanc§gchnical assistance must be at an appropriate in-
is becoming less of a stand-alone instrument anghnsity and targeted at groups with significant in-
being used more in combination with others t0formation gaps. Information and its dissemination

achieve pollution prevention goals. are not costless. If technical assistance programs
focus on onsite evaluations when informational
Environmental equity and justice brochures would have as effectively educated the

Some forms of technical assistance can help podarget audience, the program does not attain envi-
and minority groups have meaningful input in theronmental goals cost effectively. Similarly, a tech-
public notice and comment rulemaking proce-nical assistance program would not be cost
dures. Often, proposed rules have very technicaffective if most participants in technical assist-
and complex foundations that are difficult for non-ance programs are those entities who are already
specialists to evaluate and comment upon. Tectwell informed and with other sources of necessary
nical assistance targeted at such groups couldformation. Cost-effectiveness is ultimately de-
highlight a proposal’s implications, and helptermined by how well the resources devoted to
groups better understand and comment on the utechnical assistance motivate positive changes in
derlying issues. For instance, CERCLA Sectiorthe environment.

117 authorizes EPA to make technical assistance Data on the cost-effectiveness of technical as-
grants to any group of individuals affected by asistance programs are not extensive, in part be-
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BOX 3-12: Debates About Technical Assistance

Assurance of Meeting Goals

Promotes criterion: When combined with other instruments, technical assistance can lead to improved
environmental quality.

Impairs criterion: Technical assistance does not require reduction in pollution

Pollution Prevention

Promotes criterion:Technical assistance can help firms identify opportunities for pollution prevention, and
change attitudes towards pollution prevention.

Impairs criterion: Technical assistance alone might not be enough to achieve pollution prevention goals,
but may be better used in combination with other instruments.

Environmental Equity and Justice

Promotes criterion:Technical assistance to communities can help to increase public awareness of the en-
vironmental implications of existing programs and proposed rules.

Cost-Effectiveness and Fairness to Sources

Promotes criterion: Technical assistance can help reduce information gaps which otherwise impair
achievement of cost-effective control.

Impairs criterion: While technical assistance can result in savings to the target entities, it mayor may not
be cost effective for society.

Demands on Government
Impairs criterion: Technical assistance is a resource commitment by government.
Adaptability

Promotes criterion: Technical assistance can accommodate new scientific or engineering information,
without structural programmatic changes.

Technology Innovation and Diffusion
Promotes criterion: Technical assistance diffuses knowledge of pollution control technologies.

Impairs criterion: Technical assistance does little if anything to foster technology Innovation.

SOURCE, Off Ice of Technology Assessment, 1995

cause it is often difficult to attribute observed en-
vironmental progress to a particular technical
assistance program. Data does exist, however, that
indicate cost savings to firms from onsite techni-
cal assistance exceed the cost of providing the as-
sistance. This was the case, for example, for the
Massachusetts Office of Technical Assistance
(MassOTA), discussed in chapter 2 of this assess-
ment.

Adaptability

Technical assistance programs, compared to other
instruments, are easily modified in light of a
change in scientific knowledge, abatement capa-
bility, or budget. The modifications might be to
the information disseminated by the program or to
the structure of the program itself, depending on
the nature of the change.



