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Summary

he search for “smarter” ways to prevent or control pollu-
tion has generated heated debate on almost every conceiv-
able topic related to setting goals, improving institutional
arrangements, and choosing the most effective means for
achieving those goals.
This last issue-ehoosing the means or policy instruments
to meet environmental goals—can be a surprisingly complex
task for decisionmakers, given the need to balance other compet-
ing concerns. The environmental policy toolbox contains many
and varied instruments but lacks a clear set of instructions for
their use. This OTA report fills that need. The “guide” is orga-
nized into three major sections:

= The Environmental Policy Toolboxa discussion of 12 major
policy tools, their frequency of use, and key strengths and
weaknesses.

= The Criteria for Comparing Tools:our evaluation of how
effective these instruments are in achieving the values and
interests—ocriteria—decisionmakers are likely to weigh.

= Choosing Tools:a series of questions for matching a tool or
tools to a specific problem. Choosing tools that satisfy several,
much less all, of these criteria for a specific problem is the chal-
lenge.Unfortunately, no perfect policy tool exists to meet
everyone’s expectations for every problem.

THE ENVIRONMENTAL POLICY TOOLBOX
Environmental goals related to pollution reduction can be |
reached in many ways. Some ways are quite prescriptive, others
are not. If one imagines a factory having one or more pollution
sources, it is easier to think of the many options available to Con-
gress, the Environmental Protection Agency (EPA), and the
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states. Raw materials and products go into the fasive to do the environmental “right thing” by
tory, products are made, and quite often pollutiomproviding knowledge or financial assistance. Oth-
is generated and released to the air or water, @r tools, such as pollution charges, liability, and
shipped offsite for disposal, treatment, or storagenformation programs, raise the financial stakes of

To lower the pollution reaching the environ- continuing to behave in environmentally harmful
ment, government has many options. It can, foways.

example: specify the end result—the amount of

Over the past 25 years, Congress has relied

pollution that each source in the facility is allowedmost heavily on single-source tools with fixed
to discharge; specify what each source is to do tpollution reduction targets. Of the 30 major pollu-
achieve the end result; charge a fee on pollutaniton control programs established under the Clean
emissions to discourage releases to the enviromir Act, Clean Water Act, and the Resource Con-
ment; or require nothing in particular but hold theservation and Recovery Act, about four out of five

facility liable for any resulting damages.

use design standards and half use harm-based

These are a few examples of how governmendtandards, typically in combination with design
encourages or forces potential pollution sources tetandards. However, many of the other tools in the
achieve society’s environmental goal and argolicy toolbox have also been used, with increas-
among the 12 policy “instruments” or tools con-ing frequency as Congress has considered im-
sidered in this OTA report. Table 1 organizes thgortant competing objectives. (See figure 1.)
12 tools according to whether or not they set spefechnical assistance, information reporting, li-

cific pollution reduction targets.

ability, and tradeable emissions are each used in

The tools that set specific pollution reductionfive to 10 of these major programs. Tradeable
targets vary in the extent to which they specifyemissions, for example, evolved from an academ-

how regulated entities must complingle-

ic concept two decades ago to become a signifi-

source toolsrequire the sources themselves tocant component of the Clean Air Act.

comply with an emissions limitation or face

associated civil or criminal penalties. These toolgHOOSING TOOLS

are often called “traditional” approaches becaus
historically they are the most heavily used catego-
ry of tools, or “command-and-control” because
they can be less flexible than multisource tools;
Single-source tools include harm-based stan-
dards, design standards, technology specifica-
tions, and product bans or limitations.
Multisource toolsllow a regulated entity addi-
tional flexibility in how it complies with specific
pollution reduction targets. A facility can change®
its own behavior to fit within the emissions limits,
or can make an arrangement with another entity
for it to comply with the limitation on the facility’s  *
behalf. Multisource tools include tradeable emis-
sions, challenge regulation, and integrated per®
mitting. "
A second major category of tools encourages
pollution prevention and control without setting

m

Whether Congress prefers to specify the choice of
policy tools itself or delegate the choice to EPA,
states or localities, or even the private sector,
someone is faced with the difficult problem of
matching tools to problems. An ideal environ-
ental policy instrument would:

becost-effective and fair

place the leagstemands on government
provideassuranceto the public that environ-
mental goals will be met,

usepollution prevention when possible,
considerenvironmental equity and justice
issues,

beadaptableto change, and
encouragedechnology innovation and diffu-
sion.

However, satisfying all seven of these criteria

specific pollution reduction targets. Technical ashas seldom been possible in the past—and may be
sistance and subsidies make it easier or less expesen more difficult in the future.



TABLE 1: Brief Definitions of Environmental Policy Tools

rsTools That Directly Limit Pollution

Tools That Do Not Directly Limit Pollution

Single-Source Tools

Multisource Tools

Harm-Based
Standards

Design
Standards

Technology
Specifications

Product Bans
and
Limitations

Describe required end results,
leaving regulated entities free
to choose compliance meth-
ods.

Describe required emissions
limits based on what a model
technology might achieve;
sources use the model
technology or demonstrate
that another approach
achieves equivalent results.

Specify the technology or
technique a source must use
to control its pollution.

Ban or restrict manufacture,
distribution, use or disposal of
products that present unrea-
sonable risks.

Integrated
Permitting

Trackable
Emissions

Challenge
Regulations

Incorporates multiple require-
ments into a single permit,
rather than having a permit for
each individual emissions
source at a facility.

Allow regulated entities to
trade emission control re-
sponsibilities among them-
selves, provided the aggre-
gate regulatory cap on emis-
sions is met.

Give target group of sources
responsibility for designing
and implementing a program
to achieve a target goal, with
a government-imposed pro-
gram or sanction if goal is
unmet by the deadline.

Pollution
Charges

Liability

Information
Reporting

Subsidies

Technical
Assistance

Require regulated entity to
pay fixed dollar amount for
each unit of pollution emitted
or disposed; no ceiling on
emissions.

Requires entities causing
pollution that adversely af-
fects others to compensate
those harmed to the extent of
the damage.

Requires entities to report
publicly emissions or product
information.

Provide financial assistance to
entities, either from govern-
ment or private organizations.

Provides additional knowl-
edge to entities regarding
consequences of their ac-
tions, and what techniques or
tools reduce those conse-
quences.

SOURCE: Office of Technology Assessment, 1995.
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FIGURE 1: Policy Tools Used in the Clean Air Act, Clean Water Act,

and the Resource Conservation and Recovery Act

Extent of use in CAA, CWA, and RCRA
(Frequency of use in 32 major programs)

Tools without fixed targets
Technical assistance
Subsidies
Information reporting
Liability

Pollution charges |

Tools with fixed targets
.Multisource
Challenge regulations
Tradeable emissions
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m Single-source
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Design standards

Technology specifications
Product bans
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SOURCE: Office of Technology Assessment, 1995.

We present a two-part framework that helps po-
licymakers first narrow down the choice of instru-
ments based on how they perform on each of the
seven criteria presented previously and then, if
needed, helps them buttress weaknesses of any
single tool by using more than one instrument.

Table 2 summarizes OTA’s judgments about
how well each instrument addresses each of the
seven criteria. The purpose of making these judg-
mentsisto draw the decisionmaker’ s attention to
those instruments which might be particularly ef-
fective or warrant a degree of caution in some
instances. Strengths and weaknesses of a particu-
lar policy tool, however, can be determined with
confidence only in the context of a particular envi-
ronmental  problem.

A series of key guestions about the particular
problem can provide answers which may point—
in combination with the important criteria—to
one set of instruments rather than another. First
one must ask, Isthere a reason to specify a fixed

environmental target for this pollutant? Dothe
quantities and location of a pollutant, or the char-
acteristics of its sources, provide a reason to prefer
afixed control target? To answer this, one needs to
know how harmful or risky the pollutant isin the
quantities that are being released. The more seri-
ous the problem, the more heavily one weights
“assurance of meeting goals.” The first column to
the left on table 2 displays OTA’s judgments of the
assurance provided by each of the instruments.

Not at all surprising, those tools without fixed
targets, are marked with a caution. One cannot say
that goals will not be met—there are certainly
instances when these instruments have been quite
effective in the past. However, there is increased
uncertainty that environmental goals will be met if
tools without fixed targets are used alone.

If one prefers a fixed environmental target, the
next question to ask is, Does this target need to be
source-specific? Some environmental problems
are regiona in nature—for example, urban ozone
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TABLE 2: Narrowing the Choice of Policy Instruments

Assurance of meeting goals
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SOURCE: Office of Technology Assessment, 1995.

and acid rain-and thus can be successfully ad-
dressed by regulatory programs that incorporate
marketable emissions or another multisource
tool. For those problems that are local in nature,
such as exposures to some toxic air pollutants,
many will judge multisource instruments to be in-
appropriate. Similarly, the more difficult it isto

monitor sources, the harder it is to use multisource
tools.

The desire to allow sources to retain as much
autonomy as possible leads one to instruments
with no fixed target-those higher up in table 2.
The desire for greater assurance pushes one fur-
ther down toward instruments placing direct lim-
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its on pollution. However, many other concernsor its solution will be significantly different than
complicate the decision. Foremost among thestday’s?
is: Will costs and burdens to industry and gov-  If the uncertainty about the nature of the risk is
ernment be acceptable? relatively high or if technology is changing rapid-
Increased autonomy to sources often can imty, one might be drawn to those instruments that
prove the cost-effectiveness and fairness of polluare most adaptable to change. Technical assist-
tion prevention or control. However, governmentance programs, information reporting, and liabil-
burdens might increase along with source flexibility usually allow sources to make changes without
ity if increased oversight appears necessary tgovernment approval, and can be relatively easily
keep the same level of assurance that goals will b@odified by government when the need arises.
met. We highlight several questions that help as- |, for a particular problem, Congress’ environ-
sess the overall costs and burdens in the context gfental goals just cannot be achieved with today’s
a specific pollution problem. Some ques_tions fo'technology at an acceptable cost, one might
cus on the nature of targeted sources, includinghggse those instruments that spur technology in-
are there large differences in control costs among,vation. Pollution charges can be effective be-
sources? Are there either very many Sources iy ,se of the continuing pressure they exert.

2 ' ' - , . :
very few.. Othe_r questions consider our knOWI.Product bans also spur innovation, but are typical-
edge basis, asking: Do we know how to set envir

ronmental targets. how to control the problem OrIy avoided unless the risks from the pollutant are
. gets, P ' “quite high. .Multisource instruments, such as
what it would cost to control?

I iSsi hall lati f-
Government burdens are affected greatly btradeab e emissions or challenge regulations, o

: . er sources additional flexibility for using new
available knowledge and the complexity of re- .
technologies and thus may also help.

quired analytical tasks. For example, a potentially )
risky pollutant that one might otherwise wish to. Th_rgughout _the research_ on this report,' we
entified a series of stumbling blocks that limit

control with a harm-based standard may be s ¢ iallv desirabl Is. Th
poorly understood that a different choice might b€ US€ of potentially desirable tools. These stum-

necessary. Identifying available methods of conPling blocks are at least part of the reason why, to
trol under a design standard poses fewer analyticdAte: the nation has primarily relied on a small
difficulties than determining acceptable pollutantSubset of the available tools. Though many in
concentrations under a harm-based standar&0ngress would prefer a more risk-based ap-
though a design standard might require a lesfroach to environmental regulation, the poor un-
than-ideal level of pollution control. Such trade-derstanding of risk makes this difficult at this
offs are not theoretical; Congress changed thBme. Similarly, both government and industry
harm-based approach to air toxics to a design stafécognize the advantages of performance-based
dard in the 1990 Clean Air Act Amendments, be-@pproaches, but the lack of monitoring technology
cause the harm-based approach had prove)ften stands in the way. Finally, the limited experi-
virtually impossible to implement. ence with some policy tools at times becomes the
There is one more related concern that mayeason for staying with well-tried, though

alter one’s choice of instrumertiven the pol- imperfect, methods. This report includes a series
lutant and its sources, do we anticipate or hopeof possible actions to help remove each of these
that tomorrow’s understanding of this problem three stumbling blocks.



Summary |

ver the past 25 years, environmental protection has been a

major issue on the nation’s policy agenda, resulting in

significant increases in the scope and number of environ-

mental regulations. While these regulations have un-
doubtedly resulted in broad societal benefits, they have also
provoked contentious debates. These controversies have recently
intensified, and the list of perceived problems has expanded to
cover everything from the environmental goals themselves to the
strategies and costs of achieving them.

The search for “smarter” ways to pursue environmental protec-
tion policies has typically focused on one or more of the following
three issues:

Goals: What are the most serious risks to public health and the
environment, based on sound scientific evidence and public
values, so that goals can be set accordingly?

Institutions: What improvements can be made in institutional ar-
rangements and working relationships among stakeholders in
the environmental policy community (including federal, state,
and local governments, businesses and industries, and the pub-
lic) to provide more effective policies for environmental
protection?

Tools: Once specific goals have been established, which policy
instruments will be the most effective in achieving them?

This last issue-ehoosing effective policy instruments to
meet goals—can be a surprisingly complex one, given the need to
balance competing concerns. Some stakeholders advocate greater
use of “market incentives,” arguing that they can provide the
same level of environmental protection at fewer cost. Others be-
lieve that giving consumers more information for judging risks
can help further environmental goals with fewer burdens on gov- | 7
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ernmental agencies. Integrating the now-separataany of the air, water, and land problems that re-
laws for protecting air, water, and land by issuingmain from yesterday.
multimedia permits is championed by some as the After discussing the tools, the criteria, and the
best way to promote pollution prevention andframework for considering the choice of instru-
technology innovation. And many communitiesments, we briefly identify three major stumbling
support strict source-by-source controls to protedblocks that impede our ability to use otherwise de-
vulnerable individuals and populations from vari-sirable instruments. The first stumbling block is
ous pollutants. the often poor ability to quantitatively link emis-
Making sense of these arguments is difficultsions with harm, which often prevents us from re-
without a framework to help decisionmakers sorlying on instruments that are explicitly risk based.
out these often conflicting recommendations inThe second is the lack of ability to adequately
light of their own principal concerns. This OTA monitor emissions, which can restrict our ability

report fills that need. o ~ torely on performance-based approaches, even
The following user’s guide is organized into when we know the level of performance we wish
three major sections: to specify. And the third is the lack of sufficient

= The Environmental Policy Toolboxa discus- empirical evidence about the strengths and weak-
sion of 12 major policy tools, including their nesses of many of these instruments.
strengths, weaknesses, and frequency of use.

= Criteria for Comparing Tools:our evaluation THE ENVIRONMENTAL POLICY TOOLBOX
n

of how effective these instruments are i . .

achieving the values and interests—orEnvironmental goals can be reached in many
criteria—decisionmakers are likely to weigh. W&Ys- Some ways are quite prescriptive, others are

» Choosing Tools:a series of questions for not. If one imagines a typical factory as having
matching a tool or tools to a specific problem one or more pollution sources, it is easier to think
Choosing tools that satisfy several, much les©f the many options available to Congress, the En-

all, of the criteria for a specific problem is the Vironmental Protection Agency (EPA), and the
challenge.Unfortunately, no “magic bullet” states. Raw mate_rlals and produc_ts go into the fac-
exists to meet everyone's expectations for evefply: manufacturing processes within the factory
problem. are used to produce new products, and often,
To illustrate how decisionmakers might Weighpollution is' generate(_j and r_eleased to the air or
. . o water or shipped off site for disposal, treatment, or
these tradeoffs in choosing policy instruments, the : . .
report focuses on some of the major problems Covs_torage. Sometlmes th? .prOdUCt itself results in
ered by the Clean Water Act, the Clean Air Act,pollutlon, while or afte_r Itis useq. .
and the Resource Conservation and Recovery Act. To lower the pollution reaching the environ-
Why these statutes? Of the approximately $10@1ent from Sl.JCh a_\factory, government can do any
billion per year the United States spends on envf-)f several things:
ronmental protection, over 85 percent is for® specify the end result—the amount of pollution
achieving the goals set forth in these acts. Under that each source in the facility is allowed to dis-
any of the environmental priority setting exercises charge;
we reviewed, the problems covered by these three specify what each source is to do to achieve the
laws were still ranked among the most serious end result, such as install certain kinds of pollu-
problems to be addressed in the future. Thus, even tion control technology;
with changing priorities and legal-institutional ar- = help the source through a technical assistance
rangements for environmental protection, tomor- program or a subsidy for cleaning up;
row’s environmental agenda will still contain



Chapter 1 Summary |9

= specify the end result for each source, but allovef the 12 policy tools. Chapter 3 discusses each of
facilities to trade these requirements within orthe tools in greater detail.
among facilities;

= charge a fee on pollutant emissions to discourrqg|s with Fixed Pollution Reduction Targets

age releases to the environment; Policy instruments that impose regulatory limits
= require only that the source publicly report y instru P gu y
on environmentally harmful behavior vary in the

emissions or risks to human health and the en- . : )
vironment: extent to which they specifiyow a target entity

= require nothing in particular but hold sources Ii—zrrfulled (f[g[;nhpr:)&\é,\”th zméi?izgtlimléamnﬁt Frgr 3i)|('_e
able for any resulting damages; or p'e, gy sp 9 q

+ 58 1 ften th case same combinaton o 0% 7 & SDecic polten cont) dede.
approaches above.

, o pliance target and leaves regulated entities free to
Each of these approaches is a policy “instruzpgose their own method for complying with the

ment” or “tool,” the topic of this OTA report. They |imitation. An additional significant source of

are the means through which government encoueyipility is whether the tool focuses on single

ages or forces sources to achieve society’s envisorces or sets limits on cumulative emissions
ronmental goals. Each policy instrument or tookyqm multiple sources.

has inherent strengths and weaknesses. Somerqg|s that focus on single sources of pollution

tools address particular types of pollution probyeqyire regulated entities themselves to comply
lems better than others. Yet picking a tool involvesyith emission limitations or face associated civil
more than identifying instruments that reduce criminal penalties. These tools are often called
emissions. It also involves making tradeoffs be« a4itional” or “command-and-control” ap-
tween values and interests commonly held by, oaches, because they historically are the most

Congress and the public. For example, instiupeayily used category of tools and often allow less
ments most likely to provide significant assurancgeyibility than multisource tools.

that an environmental goal will be met are quite 105 that focus on single sources of pollution
likely to be more expensive than some othef,|yde harm-based standards, design standards,
instruments. A full toolbox allows the decision- technology specifications, and product bans and
maker to select tools that most effectively addresgmitations. Harm-based standards prescribe
values and interests_of particular concern at thga and results of regulatory compliance, not the
moment. And combinations of complementaryneans. Desired end results are based on health and
instruments may allow decisionmakers to addresgironmental effects of different pollution levels
multiple concerns, or to “shore up” weaknesses innq patterns. In contrast, the end results required

a particular instrument. by design standardsare based on what a model
technology might achieve. Sources are free to use
[J A Catalog of Tools the model technology or demonstrate that another

Environmental policy tools could be categorizedtechnology or technique achieves equivalent re-
in any number of ways, depending on which atsults. Technology specificationsdesignate the
tributes one wishes to emphasize. This assessmdnthnology or technigue a source must use to con-
groups 12 policy instruments into two major cate-rol its pollution. In its “pure” form, the specifica-
gories depending on whether or not they imposéon is explicit. However, a design standard in
fixed pollution reduction targets. These two catessome circumstances might be considered a de fac-
gories help focus attention on a common concerto technology specification, when an entity has no
in environmental policy—namely, the extent to practical opportunity to demonstrate equivalency
which particular behavior is mandated by regulaof alternative approachd2roduct bans and lim-

tion. Table 1-1 provides a brief description of eachtations ban or restrict manufacture, distribution,
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TABLE 1-1: The Environmental Palicy

Tools With Fixed Pollution Reduction Targets

Focus on single sources or products

Harm-based
standards

Design
standards

Technology
specifications

Product bans
and
limitations

Focus on multiple

Tradeable
emissions

Integrated
permitting

Challenge
regulations

A harm-based standard prescribes the end results, not the means, of regulatory compliance.
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 standards 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 pollution abate-
ment 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 tech-

niques. 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 considered de facto technology  specifi-
cations 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 heavi-
ly under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and other statutes
where the hazard is the commodity.

sources or products

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 consistent 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 multi-
ple individual sources or media, or for several pollutants emitted to a single medium. An inte-
grated 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 govern-
ment identifies a goal and gives the groups time to select and implement an effective means of
achieving it, Challenge regulations have the potential to be a less-intrusive way to achieve envi-
ronmental goals. The concept of challenge regulation is attracting interest but is stil uncommon
as a stand-alone regulatory tool,
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TABLE 1-1 (contd.): The Environmental Policy Toolbox

Tools Without Fixed Pollution Reduction Targets

Pollution charges require a regulated entity to 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 installation of controls to reduce emissions, This report consid-
ers only those charges set high enough to significantly alter environmentally harmful behavior,
not charges used primarily 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.

Pollution
charges

Liability Liability requires entities that cause environmental harm to pay those who are harmed to the ex-
tent of the damage. Liability can provide a significant motivation for behavioral change because
the dollar amounts involved can be quite large, This report focuses on statutory liability,not

common law theories of liability or enforcement penalties. Several environmental statutes impose

statutory liability, including CERCLA and the Oil Pollution Act.

Information reporting requires targeted entities to provide specified types of information to a gov-
ernment agency or to the public directly. Required information typically involves activities affect-
ing environmental quality, such as emissions, product characteristics, or whether risk to the pub-
lic exceeds a threshold. Information programs are widely used,

Information
reporting

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 environmentally beneficial controls or
behavior. Government subsidies have historically been widely used, particularly in wastewater
treatment. Subsidies from other parties are becoming 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 environmental conse-
quences of their actions or of techniques or equipment to reduce those consequences. Tech-
nical 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 respond with environmentally beneficial behavior, Tech-
nical assistance is very common, particularly in combination with other tools.

SOURCE: Office of Technology Assessment, 1995.

use, or disposal of substances that present unrea-
sonable risks to health or the environment. Prod-

sider in this report for providing assurance that en-
vironmental goals will be met. They address

uct bans and limitations focus on the commodity
itself rather than polluting by-products from its
manufacturing.

Single-source tools seem an effective choice
when environmental results are of primary con-
cern, with less focus on costs. Although the tools
provide varying levels of flexibility when telling
sources “what to do,” all establish explicit emis-
sion targets for each source and, therefore, a rela-
tively straightforward basis for verifying
compliance. As a result, single-source tools are
the most effective of the dozen tools that we con-

concerns about compliance costs less well than
other instruments, because they are relatively less
flexible and so reduce opportunities for achieving
goals in a cost-effective manner. Also, they can
impose substantial administrative burdens on reg-
ulatory agencies and regulated entities.

Some policy instruments that impose regulato-
ry limits on pollution focus on multiple sources
rather than single sources. Multisource tools al-
low a regulated entity additional flexibility in how
it complies with emission limitations. A source
can change its own behavior to fit within the limi-
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tations, or the source can make an arrangemeativironmental results a close second. The tools al-
with another entity for it to comply with the limi- low facilities to seek out the most cost-effective
tation on the source’s behalf. This ability to trans-approach to achieving a particular level of aggre-
fer or negotiate responsibility among entities forgate emissions, whether through negotiating
changing behavior distinguishes multisourceemissions control responsibilities with other fa-
from single-source tools. cilities or through use of an integrated permit with
Multisource tools include tradeable emissionsflexible source emission limits at a particular fa-
challenge regulation, and integrated permitting. Acility. Multisource tools still require a particular
tradeable emissionsprogramoften consists of level of pollution abatement and so provide a sig-
government-issued permits that are transferablaificant degree of assurance that environmental
The government agency sets a level of aggregatgoals will be met, although perhaps less assurance
emissions consistent with environmental goals byhan with the straightforward single-source tools.
issuing only the number of permits correspondingrhe actual degree of assurance depends on our ca-
to that level. Entities are allowed to transfer theipability to monitor regulated pollutants.
permits; they might choose to do so if the relative
costs of emissions control make it more profitabl . . .
or less expensive to transfer the permit to anotherOOIS W'thOUt Fixed Pollution
entity. A relatively new use of tradeable emission:(i:EedUCtIon Targets
is for “open markets,” in which government doesT he second major category of tools shown in table
not issue permits up front, and regulated or unregl-1 comprises tools that encourage pollution pre-
ulated sources may opt into the program voluntarvention and control without setting specific emis-
ily. sion targets. Some of these instruments are
With Cha”enge regu|ation the government nonregUIatory in nature, while others reC]Uire a
establishes a clear, measurable target with a tim@articular action, such as payment per unit of
table for implementation, but the multiple sourcesemissions or an emissions report. Note that even
in a target category are given responsibility for dethe regulatory tools in this category require some-
signing and implementing a program to achievéhing other than a specific level of pollution pre-
that target. Challenge regulation differs fromvention or control. Tools that move behavior in
purely voluntary programs in that the governmenthe right direction fall into two subgroups: 1) tools
specifies a credible alternative program or sancthat make it easier or less expensive to lower
tion that it will impose should progress toward tar-pollution by providing knowledge or financial as-
gets be unsatisfactory. sistance; and 2) tools that raise the financial stakes
Integrated permitting incorporates multiple of continuing to behave in environmentally harm-
requirements into a single permit, rather than haviul ways.
ing a permit for each emissions source at a facility. Tools that encourage facilities to prevent or
A facility-wide integrated permit might list emis- control pollution include technical assistance and
sion limits for each source within the facility, or subsidies. Both approaches assume that sources
the permit might list a single limit per pollutant for will be willing to change once they know of the
the entire facility, allowing the facility to meet an benefits of alternative types of behavior and are
overall emissions cap through any combination ofnore likely to change if the expense is at least par-
controls. A multimedia integrated permit alsotially offset by othersTechnical assistancéelps
may combine limitations on emissions to air, wa-entities to make better environmental choices by
ter, and land in a single permit, taking into accountlarifying the consequences of their actions and
the potential for pollution to move between me-what techniques or equipment reduce those conse-
dia. guences. Technical assistance also may be fo-
Multisource tools are an effective choice whencused on educating the general public about the
resource demands are of particular concern anehvironmental implications of existing and pro-
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posed programs and polici€subsidiesprovide  sponse, Compensation, and Liability Act (CER-
various forms of financial assistance, which carCLA).
act as an incentive for entities to change their be- Note that in this assessment, we are considering
havior or help entities having difficulty comply- only statutoryliability. We are not considering en-
ing with imposed standards. Subsidies might béorcement and compliance penalties as part of li-
provided by the government or by other partiesability. Obviously, these also can greatly increase
Subsidies can come in many forms: grants, lowthe cost of environmentally harmful activities, but
or no-interest loans, preferential tax treatmentthey are beyond the scope of this assessment.
and deposit-refund systems. Enforcement and compliance penalties are a nec-
Tools that increase the cost to sources of enviessary component afyof the regulatory instru-
ronmentally harmful behavior include pollution ments this assessment addresses.
charges, information reporting, and liability.  Tools that move behavior in the right direction,
These tools are based on the assumption thafithout setting fixed pollution control targets, are
sources will emit less if their pollution costs themparticularly appropriate if the decisionmaker de-
something, either as direct payments to an agengjres an environmental program that can readily
or harmed parties or indirectly in terms of reputaadapt to changing science and control capabilities.
tion. Pollution chargesrequire a regulated entity Because these tools do not mandate any particular
to pay a fixed dollar amount for each unit of pollu-pehavior, they should be used with caution where
tion emitted or disposed. Pollution charges do nojssurance of meeting environmental goals is a pri-
set a limit on emissions or production; instead, thénary criterion.
government must calculate what level of charge
will change the behavior of regulated entities
enough to achieve environmental objectives.D How We Use Tools
Sources are free to choose whether to emit polluthe environmental policy toolbox contains many
tion and pay the charge or to pay for the installatools. Table 1-2 displays the primary policy
tion of controls to reduce emissions subject to théstruments used to control air pollution, water
charge. In this assessment, OTA is focusing oRollution, and hazardous waste under three major
pollution charges that create a behavioral incenU.S. statutes. For each of the approximately 30
tive and do not merely raise revenue. pollution control programs addressed by the
Information reporting affects target entity be- Clean Air Act (CAA), the Clean Water Act
havior somewhat less directly than pollution(CWA), and the Resource Conservation and Re-
charges by helping to increase public awareness 6pvery Act (RCRA), the table displays the prima-
entities’ pollution. The hope is that the public’s ry policy instruments (marked with dark gray) as
heightened awareness will encourage entities te/ell as several auxiliary policy instruments (light
be “good neighbors” and reduce their pollution,gray) used under current law. Combinations of
and that public support for pollution control pro- tools are common. The United States traditionally
grams will increase. has relied most heavily on two regulatory tools
Liability provisions require those entities un-that place direct pollution limits on single sources:
dertaking activities that impose pollution or otherdesign standards and harm-based standards. How-
environmental harms on others to pay those whever, the other tools in the regulatory toolbox—
are harmed to the extent of the damage. Liabilityvhile less frequently used—certainly should not
can provide entities with a significant motivation be considered unused and theoretical. Table 1-2
for environmentally sound behavior because thehows that we have turned to tradeable emissions,
dollar amounts involved can be huge. Liability isinformation programs, and other tools for numer-
imposed two ways: 1) by common-law theoriesous programs.
like negligence or nuisance, or 2) by statute, such The country’s occasional reliance on “nontradi-
as in the Comprehensive Environmental Retional” tools is hardly new. Many “new ap-
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proaches” to environmental regulation have beewith harm-based standards to make sure goals are
used for years, including tradeable emissions, inmet.
tegrated permitting, liability provisions, informa-  Note, though, that harm-based standards are
tion reporting, subsidies, and technical assistanceot always combined with design standards to
Box 1-1 highlights several programs over the lastnake requirements stricter; they can also be used
two decades that have used these approaches a reality check on a design standard when its
Generally, familiarity and “comfort level” with reference technology otherwise would call for
such tools seem to be growing. overcontrol. Some pollutants may have a known
The balance of this section will discuss wherethreshold, below which human exposure is pre-
and how the various environmental policy toolssumably safe. This threshold might be higher than

are used. the emissions limit established by a design stan-
dard’s reference technology. For toxic air pollut-

Use of Tools with Fixed Pollution ants with known thresholds, Congress allows EPA

Reduction Targets to set an emissions limit based on this health

Single-source tools currently are very Wide|ythreshold,with an ample margin of safety, instead
used. As shown in table 1-&sign standardsare  ©f requiring MACT.
the foundation for many pollution control pro- Product bans and limitationsare used, albeit
grams under the Clean Air Act, Clean Water Actinfrequently, under the Clean Air Act. For exam-
and RCRA. Design standards are used for thBle, the Clean Air Act places a phased-in ban on
CWA's national discharge limitations require- Stratospheric ozone-depleting chemicals. Product
ments, the CAA's New Source Performance Stanbans are heavily used under the Federal Insecti-
dards, and RCRA’s requirements for treatment ofide, Fungicide, and Rodenticide Act (FIFRA)
hazardous waste destined for land disposaRnd the Toxic Substances Control Act (TSCA),
Harm-based standardsare often combined with two statutes with a product orientation. Explicit
design standards to provide a “safety net” in castéchnology specificationsire used rarely, if ever,
goals are not achieved under design standards. Fegcause of their inflexibility and potential cost.
example, the Clean Water Act calls for harm-De facto technology specifications probably are
based site-specific discharge limits if the nationamore common, resulting when a design standard
limits based on design standards are not enough @dfers no practical way of demonstrating equiva-
meet water quality standards. lency of an alternative to the model technology or
Similarly, the Clean Air Act requires EPA to set approach. The prevalence of de facto technology
harm-based standards to reduce residual risks thgecifications is unknown.
remain after implementing “maximum achievable Multisource tools have received increasing
control technology” (MACT). This kind of safety attentioninrecentyears, because they are believed
net has often seemed necessary because desigrachieve environmental quality goals more cost
standards are technology based, calling for levelgffectively than single-source approaches. During
of control provided by technologies such as théhe 1980s, EPA relied dradeable emissionsn
“pest available” or “reasonably available.” Theseseveral CAA regulatory programs and policies,
technology levels may not always reduce potenincluding the phasedown of lead in gasoline and
tial environmental harm to acceptable levelsthe Air Emissions Trading Policy for criteria pol-
Harm-based standards establish emissions contrivitants. The first statutory trading program was
requirements based on the potential harm fronestablished under the Clean Air Act Amendments
different levels of contaminants in the environ-of 1990, which set up a national program using
ment. We use design standards heavily becausgadeable emissions to control acid rain.
they provide a high level of assurance and are rela- The 1990 Amendments also encouraged EPA
tively easy to implement, but often combine themand states to consider using trading in numerous



Year
1970

1972

972

976

979

980

1982, 1985

1986

1986

1986

1989

1990

1990

1990

1991

1994
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BOX 1-1: Examples of Past Uses of Environmental Policy Tools

Instrument
Harm-based standards

Design standards

Subsidies

Tradeable emissions

Integrated permitting

Liability

Product ban, tradeable
emissions
Information reporting

Information reporting

Tradeable emissions,
integrated permitting

Subsidies
Tradeable emissions
Design standards

Product ban, tradeable
emissions, pollution charges

Integrated permitting

Tradeable emissions

SOURCE: Office of Technology Assessment, 1995

Program or Project

National ambient air quality standards (NAAQS), to be
set at a level designed to protect public health with an
adequate margin of safety.

Best available control technology (BACT) and other
effluent limitations, a national baseline level of control
under the Clean Water Act that is applicable regard-
less of the quality of the waters receiving effluent.

Construction grant program, providing federal finan-
cial assistance to municipalities constructing the
wastewater treatment facilities necessary to comply
with Clean Water Act effluent limits.

Offset policy, allowing facilities to locate in areas not
meeting air quality standards, provided they offset
their emissions with reductions from existing facilities.

“Bubble” Policy, allowing firms to devise their own mix
of plant controls to meet an overall emission limit for a
particular air pollutant.

Superfund joint and several liability for hazardous
waste cleanup, creating incentives for firms to reduce
current waste generation by establishing their liability
for future sites.

Phased-in ban on lead in gasoline, using tradable
credits for lead reduction to soften economic effects.

Toxics Release Inventory, requiring self-reporting of
emissions to air, water, and land by manufacturers.

California’s Proposition 65, requiring public warning of
the potential cancer or reproductive effects of 542
listed chemicals either emitted or present in products.

Air Emissions Trading Policy Statement, integrating
offset and bubble policies, and endorsing use of ‘(ge-
neric bubbles. ”

Pollution Prevention Incentives for States (PPIS) grant
program, promoting use of pollution prevention.

Acid rain provisions in Clean Air Act Amendments,
establishing a marketable permit system for SO,.

Maximum achievable control technology (MACT), re-
quired for control of toxic air emissions.

Chlorofluorocarbon (CFC) phaseout program with
baseline production allowances, allowing transfer of
allowances between firms, and levying charges based
on amount emitted and its ozone-depleting factor.

Multimedia permit pilot program, implemented as part
of New Jersey’s pollution prevention program.
RECLAIM program, which establishes a trading pro-

gram for sources of SO,and NO,in the South Coast
Air Quality Management District of Southern California.
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other programs as well. States and localities havigse of Tools Without Fixed
been receptive to the tradeable emissions ide®ollution Reduction Targets

The best-known nonfederal trading program is thego)s that encourage pollution control without

Regional Clean Air Incentives Market (RE- gaiting specific emission targets have been less ex-
CLAIM) in Southern California, which includes yonqjvely used than tools that impose fixed limits.
amarketin nitrogen oxides (Nfand sulfur diox- - pojjytion chargesgenerally have not been used
ide (S@) and reduction credits for auto SCrapping i, the United States at a level calculated to change

Pen.nsylvania and Texas _have cre_ated emiSSiO'E)%havior, but have been used more to provide rev-
trading programs for volatile organic compounds

VOC 4 NO. Emissi dina h IS0 b enue for offsetting administrative costs. A notable
( s)and NQ. Emissions t_ra ing has aiso e.enexception is the use of pollution charges for solid
used to control water pollution, particularly dif-

; ) int” fvollutants. A few | waste disposal. Approximately 100 localities
US€, "nonpoint” sources ot poliutants. A 1eW 10- 56 sed volume-based fees as an incentive in
cal programs in Colorado and North Carolina

. _residential waste programs to encourage recyclin
allow trades between facilities and nonpoint prog g yeing

T . ) and make explicit the cost of waste disposal.
sources; Wisconsin adopted a trading program fo]these programs typically charge per waste con-
facilities in the early 1980s.

Challenge regulation and integrated permittingg?ﬁ(r:’ewnh increasing rates for higher volumes of

are multisource tools not yet as widely accepted as Pollution charges are used more frequently in
trading. Nonetheless, the conceptabfallenge . ) .
g P g Europe than in the United States, though even in

regulation is receiving increasing attention in the th ft gt ¢
United States, in part because of interestin eﬁortgumpe €y are more often used to generate reve-
ue than set high enough to lower emissions sig-

under way in other countries. Germany'’s “Greerl!

Dot’ program challenges industry to reduce i,[Snlflcantly. The Organisation for Economic

solid waste, with a program for government inter CO0P€ration and Development (OECD) reports

vention if goals are not met. In the Netherlandsthat member countries are using emission fees to

the government has been setting broad goals aldress a variety of air pollutants, primarily 50
and NQ, as well as household or industrial waste

entering into “covenants” outlining industry’s
plan for meeting those goals, typically overaperi-and hazardous waste. For example, Sweden has

od of about 10 years. The 33/50 program in th@laced charges on N@missions in order to speed
United States is very similar in concept to chal-UP cOmpliance with new emission guidelines to be
lenge regulation, encouraging the chemical indusMPosed in 1995. Charges are levied on the actual
try to reduce a percentage of its chemicafmissions of heat and power producers with a ca-
emissions by 1995. However, the 33/50 programpacity of over 10 MW and production exceeding
unlike the Concept of Cha“enge regulation’ doe§0 GWh. The fees are then rebated to the facilities

not promise government intervention if goals aresubject to the charge, but on the basis of their ener-
not met. gy production. Thus, funds are redistributed be-
Integrated permits have been more widely tween high- and low-emitting facilities. In 1992,
used in the United States than has challenge regthe actual emissions reduction was between 30
lation, but nonetheless on a limited scale. Sever&nd 40 percent, exceeding the predicted 20 to 25
states, including New Jersey and Minnesota, argercent reduction. Several OECD member coun-
currently experimenting with integrated permitstries are also levying a pollution charge on land-
that use a plantwide emissions cap with limits thafilled and incinerated wastes, as well as
float among sources at the facility. The “bubble”experimenting with pay-per-bag systems.
form of integrated permitting, in which individual ~ Information reporting is becoming increas-
emission limits for sources within a facility are ingly prevalent with the advent of the federal
fixed, was often used during the mid-1980s but i€mergency Planning and Community Right-to-
less commonly used today. Know Act and similar state public disclosure
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laws. For example, the California Air Toxics “Hot have enacted deposit-refund programs in the form
Spots” Information and Assessment Act estabef “bottle bills” to reduce littering and costs for
lished an emissions reporting program to inventodisposal. States report that 72 to 97 percent of
ry statewide emissions of toxic substancesdeposit containers are returned for recycling. De-
identify and assess the localized risks of air conposit-refund programs are spreading beyond bev-
taminants, and provide information to the pubicerage containers. For example, Maine has a
about the impact of those emissions on publicleposit-refund system for lead acid batteries and
health. New Jersey requires disclosure of potentiglesticide containers.
hazardous substance cleanup prior to closure or OECD countries also make heavy use of subsi-
transfer of land ownership. dies, including grants, subsidized-interest loans,
Liability is not used under the Clean Air Act orincome tax allowances, and deposit-refund pro-
RCRA, although the Clean Water Act has estabgrams. Subsidies are offered to promote research
lished liability for oil and hazardous substanceon pollution control technologies, lowering the ef-
spills. The tool is more heavily used under othefective cost of certain control options and com-
environmental laws, such as the Comprehensivgensating firms or sectors that would otherwise be
Environmental Response, Compensation, and Liseriously affected by pollution control regula-
ability Act (CERCLA) and the Oil Pollution Act. tions. Germany has the highest number of subsi-
Technical assistance and subsidies are twgies, relying primarily on subsidized-interest
more approaches that encourage pollution prevefloans to speed compliance and to assist small
tion or control. These two tools are widely used firms.
both alone and in conjunction with other tools, un- - Technical assistancés sometimes the primary
der the CWA, the CAA, and RCRA. tool used to further program goals. For example,
One of the largest environmental programs tqhe Clean Air Act established the Small Business
date is asubsidyunder the Clean Water Act that Stationary Source Technical and Environmental
has provided over $60 billion in wastewater treat:Compliance Assistance Programs, targeted at
ment grants and loans to help offset the cost a§mall businesses that are newly subject to regula-
building the public wastewater treatment workstjon. Diffuse nonpoint sources of water pollution
called for under the statute. Note, however, thagre addressed primarily through voluntary imple-
these subsidies are not used alone; they are usedy@ntation of “best management practices”
defray costs associated with a requirement {@BMPs) developed by federal and state agencies.
achieve a specified treatment level. Generallyyjore often, technical assistance is used as an aux-
technical assistance and government subsidigfary tool to assist targeted entities in complying
have been most heavily used where sources ajgih requirements. For example, federal and state
small and less technically sophisticated or arggencies provide training for operators of publicly
publicly owned. owned wastewater treatment plants built with sub-

Subsidies from nongovernmental entities argigized dollars to comply with Clean Water Act re-
more broadly available, particularly in the form quuirements.

deposit-refund programs. Such programs seem

likely to become increasingly important as gov- ,

ernment funds available for subsidies continue t¢! Today’s Problems

shrink. Under deposit-refund programs, purchasBefore we consider the values and interests poli-
ers of a commodity pay an additional chargecymakers bring to problem solving, we need to
which is rebated to whoever returns the commodbriefly review the kinds of problems the nation is

ity or container for proper disposal. This rebateworking on today and may face tomorrow. As we

when the person returning the commodity isshall see in later sections, our choice of policy
someone other than the purchaser, is effectively ®ols is heavily influenced by the characteristics
subsidy from one person to another. Ten statesf the problem being addressed.
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FIGURE 1-1: Pollution Abatement

Expenditures, 1991

U.S. total approximately $100 billion/year

Drinking
water Other
Superfund 39 4%
5% ' /

RCRA-hazardous
waste
15%

RCRA-
nonhazardous
19%

SOURCE: Office of Technology Assessment, modified from Don
Garner, “Pollution Abatement Costs,” Contractor Report to OTA, 1994.

Today, U.S. businesses, individuals, and gov-
ernments a all levels spend about $100 billion per
year controlling and preventing pollution. While
controlling pollution more wisely may allow us to
lower these costs, the demands from a growing
economy can be expected to offset some of, or
even overshadow, these gains. Understanding
which problems require the largest expenditures,
and who pays the bills, can help identify those tar-
gets that may yield the largest cost savings. There
are certainly many inefficiencies in the way the
nation protects the environment. It makes sense to
look first at those areas that cost the most.

About 85 percent of the approximately $100
billion spent annually on pollution abatement is
tied to the requirements of the CAA, the CWA,
and RCRA—the three statutes covered in this re-
port----or similar state and local programs. Figure
1-1 displays current environmental expenditures
under these and other environmental statutes.
About one-third of the total is spent controlling
water pollution; somewhat over 20 percent con-

trolling air pollution; another 20 percent dispos-
ing solid waste; 15 percent preventing, treating,
and storing hazardous waste; 5 percent cleaning
up old hazardous waste sites; and about 1 to 3 per-
cent each on drinking water, pesticides, and other
toxic chemical programs. As can be seenin table
1-3, about 45 percent of the total is spent by gov-
ernment (with local government spending the
largest share), 40 percent by business, and 15 per-
cent directly by households.

As mentioned above, about one-third of today’s
abatement costs are spent to maintain and improve
the quality of the nation’s surface water. The vast
majority of this expenditureisto clean up waste-
water from identifiable municipal and industrial
sources. While many of these sources have signif-
icantly reduced their discharges over the last 25
years, many lakes, streams, and estuaries are still
impaired. Another source of water pollution—
nonpoint source pollution from agricultural and
urban runoff-is ranked among the very top of re-
maining risks to ecosystems. Some urban areas
have aready made considerable investments, but
much is left to do. Relatively little has been spent
on controlling agricultural nonpoint source pollu-
tion. The costs of controlling many of these
sourcesin the future might be quite high.

Of the total water pollution control costs, close
to 65 percent is spent by federal, state, and, pri-
marily, local governments (see table 1-3). Busi-
ness spends about 30 percent and the remainder is
spent directly by households.

Information on water quality trends—that is,
the progress we've made over the last two de-
cades—is almost completely lacking. Much anec-
dotal information and data collected by the U.S.
Geologica Survey (USGS) on a limited number
of sites nationwide indicate some improvement
for some contaminants (e.g., bacteria and phos-
phorus). However, for other contaminants (e.g.,
dissolved oxygen and nitrates), the USGS data
show no discernible trend (91).

Although data are sketchy even about today's
water quality, currently about 40 percent of the na-
tion's river miles that have been assessed either do
not support or only partially support, the benefi-
cial use designated by the state (e.g., swimming,



TABLE 1-3: U.S. Pollution Abatement Expenditures, by Statute and Sector, 1991
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Clean Clean RCRA RCRA Safe
Water Air Solid Hazardous Drinking
Sector Total Act Act Waste Waste Superfund Water Act
Government:
Federal 13% 13% 7% 3% 15% 67% 3%
State 3% 7% - - - 6% 1%
Local 28% 43% 3% 45% 5% - 79%
Total Government 44% 63% 10% 48% 20% 73% 83%
Private:
Households 15% 61% 35% 27% - — -
Business 40% 30% 55% 24% 80% 27% -
Total Private 56% 37% 90% 52% 80% 27% 17%
Total:
Total Government  100% 100% 100% 100% 100% 100% 100%0
and Private

SOURCE: Office of Technology Assessment, modified from Don Garner, “Pollution Abatement Costs, ” contractor report to OTA, 1994

fishing, drinking, or support of aquatic life).
About 45 percent of assessed lake area and 35 per-
cent of estuaries do not support, or only partially
support, designated use (204). Agricultureis
thought to be the single largest source of remain-
ing river and lake water quality problems. Sewage
treatment plants and urban runoff are the largest
contributors to remaining estuarine water quality
problems.

Somewhat over 20 percent of today’s abate-
ment expenditures are for air pollution control.
These expenditures have contributed to a 25 per-
cent drop in emissions of carbon monoxide, sulfur
dioxide, and volatile organic compounds since
1970. Particulate matter has dropped about 50 per-
cent and |lead emissions have dropped by 98 per-
cent since 1970. Nitrogen oxide is the only criteria
ar pollutant to have increased since 1970, by
about 10 percent (205).

Still, much remains to be done. Many areas till
do not meet air quality standards for criteria air
pollutants such as urban ozone. About 60 million
people live in counties with air quality levels that
do not meet the national standards for one or more
pollutants. About 50 million people live in coun-
ties that exceed air quality standards for urban
ozone. About 12 million people live in counties

that exceed air quality standards for carbon mon-
oxide, and about 9 million people live in counties
that exceed standards for particulate matter (21 1).
The recently amended program to control emis-
sions of hazardous air pollutantsis still in its early
stages.

In contrast to water pollution control costs,
most air pollution control costs are borne by the
private sector. About 55 percent is spent by busi-
ness and 35 percent by households (primarily for
auto pollution control devices).

Just under 20 percent of total costs are spent on
solid waste. As we shall see in the next section,
municipal solid waste is often judged to be among
the lower risks to both human health and natural
ecosystems. However, siting landfills is becom-
ing increasingly difficult, which results in higher
disposal costs. Per capita net discards of solid
waste have been declining over the past decade
due in part to increased rates of recycling, but not
fast enough to offset population growth (48). Sol-
id waste disposal costs are shared about equally
between government and the private sector.

Another 20 percent of the total is spent on haz-
ardous waste. About three-quartersis spent deal -
ing with hazardous waste under RCRA and the
remainder to clean up existing hazardous waste
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sites under CERCLA (Superfund). Most of the Rather than discard harm-based standards or
costs of dealing with hazardous waste are borne ljesign standards, policymakers have experim-
business. ented with combining them with other approaches
The remaining 10 percent of the total is spensuch as tradeable emissions or integrated per-
on regulations under the Safe Drinking Water Actmitting. These combinations offer firms more
regulating pesticides under the Federal Insectiflexibility to choose the means or timing of com-
cide, Fungicide, and Rodenticide Act (FIFRA), pliance, enabling the implementation of more
regulating new chemicals under the Toxic Sub-<ost-effective solutions for individual firms with
stances Control Act (TSCA), and a few other statrelatively little loss of the assurance the public
utes implemented by EPA. Most of the drinkingwants. However, the use of these more flexible ap-
water costs are spent by government, and the bufioaches may raise concerns that the proportion-
of the costs under the other statutes is spent by tlade burden of adverse environmental effects will
private sector. As we shall see in the next sectiorpe shifted from one group to another, even though
the risks from drinking water and pesticides rankeveryone is ultimately better off. Careful monitor-
quite high on comparative assessments of risk. ing and required information reporting can help
with some of those concerns.

CRITERIA FOR COMPARING TOOLS This part of the report explores how knowledge
Although the nation’s near-term commitment toabout differences in instrument performance on a

solving environmental problems is evident in theSet of environmental criteria might guide a policy-

strong goals Congress has established, Considép_aker’s choices. For each criterion, we present

able controversy exists about how best to achierTA"s_ overall Judgmgnts_ab out the compa ra’Five
these and future goals. Ideally, decisionmakergﬁe_zc'”ve_ness of policy nstruments, 'F‘d'ca“”g
would like to choose policy instruments that Which might be used confidently or which more

would move the country toward a cleaner environcautiously. The details of these evaluations—nec-

ment at the lowest possible cost while accommo€SSarily subjective but based on experience and

dating the increasingly rapid changes in U_S_expertjudgment—are explained in more detail in
scientific and technological capabilities. How- chapter 4.
ever, satisfying all of these criteria has seldom o
been possible in the past—and may be even motd The Criteria and
difficult in the future. Instrument Performance

One potential strategy for minimizing tradeoffs Most environmental policy debates reflect three
among strongly held, yet at times competing, cribroad, but at times conflicting, themes. The first
teria is to choose policy instruments according taheme costs and burdendor society and for the
their strengths on the most important one or tweources, addresses the public’s concern that we
criteria and then rely on additional instruments tgpursue our environmental goals at the lowest pos-
shore up overall performance on the others. In theible cost and with the fairest allocation of burden
past, for example, U.S. policymakers have reliechmong companies and between government and
heavily on harm-based standards and design stamdustry. The second themenvironmental re-
dards because they could tell on a source-bysults, addresses the public’s demand that we not
source basis the progress being made in cleaniranly meet our goals but that we pursue these goals
up the environment. However, by emphasizing asin appropriate ways. The last thernshange,re-
surance of meeting goals, in many instances pol#lects the recognition that adaptable programs that
cymakers chose—implicitly or explicitty—to facilitate continual improvements in policies may
give up some of the potential for cost savings antle essential for encouraging new scientific and
technology innovation. technological solutions. Ideally, we would want to
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TABLE 1-4: Criteria And Factors Used For Comparing Instruments

CRITERIA FACTORS

COSTS AND BURDENS
Cost-Effectiveness and Fairness . Cost-effectiveness for society

Are we protecting human health and the environment « Co;t-effectiveness for sources
at the lowest possible cost and with the fairest alloca- . Faimess to sources
tion of burdens for sources? = Administrative burden for sources

Demands on Government . costs

Are we protecting human health and the environment « Ease of analysis
at the lowest possible cost and with the best use of
resources for  government?

ENVIRONMENTAL RESULTS
Assurance of Meeting Goals + Action forcing
Monitoring capability
Familiarity with use

Do stakeholders have confidence that environmental
goals will be or have been met?

Pollution Prevention . Gives prevention an advantage
Focuses on learning

Can the approach promote use of strategies for pre-
venting rather than controlling pollution?

Environmental Equity and Justice Distributional outcomes

Does the approach seek equality of outcomes, full * Effective participation
participation by affected communities in * Remediation
decision-making, and freedom from bias in policy
implementation?

CHANGE
Adaptability . Ease of program modification

How easily can the approach be adapted to new Ease of change for sources
scientific information or abatement capability?

Technology Innovation and Diffusion . Innovation in the regulated industries

Are we encouraging new ways to achieve our envi- . 'nnovation in the EG&S industry

ronmental goals that lead to improved performance * Diffusion of known technologies
in quality and costs?

SOURCE: Office of Technology Assessment, 1995.

choose policy tools to achieve al three, and we  cient experience with many of the instruments
have, at times, sought all three. But our experi-  made us less certain in some instances about how
ences to date indicate that such an ideal has been  they might perform, we found that assessing
difficult, if not impossible, to accomplish withthe  instrument choice from the perspective of this set

tools we have. of criteria revealed distinctive and useful guide-
Sharpening our focus to the details underlying  lines for policymakers.
these broad themes, OTA identified seven strong- The remainder of this section describes the

ly held public values and interests—referred to as ~ comparative ratings of the instruments on each of
criteria in this report-that policymakers are  the criteria. To summarize our judgments, we use
likely to consider when adopting environmental the same set of ratings and symbols that appear in
policies (see table 1-4). Although lack of suffi-  the more detailed explanations of comparative
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instrument performance found in chapter 4 of this
report. Since most of the instruments tend to be
about average in achieving a particular criterion
(represented by a single dot), the following dis-
cussion focuses on those that are likely to be par-
ticularly effective (represented by a filled-in
circle) and thus can be used with confidence; those
for which it depends (represented by a partialy
filled-in circle) on the specifics of implementation
or the characteristics of a problem; and those Con-
gress might want to use with caution (represented
by a triangular “caution” sign) because they may
create problems with respect to the particular cri-
terion. Although we expect that those rated “it de-
pends’ would usualy be quite effective, we also
anticipate that they may turn out to be only about
average, depending on the specific situation.

m Costs and Burdens

Congress has seldom set goals without including a
concession to the costs and burdens imposed.
However, at times the desire to provide sufficient
protection of human hedth or the environment has
resulted in strict source controls and additional re-
quirements, such as continuous monitoring, that
can add significant costs and burdens.

One of the most consistent criticisms of envi-
ronmental protection programs in the United
States has been that they force very inefficient ac-
tivities on companies, reducing productivity and
placing U.S. firms at a competitive disadvantage.
And, in fact, establishing policies that are effec-
tive at improving both cost-effectiveness and fair-
ness has not been an easy task.

Concern about the administrative demands on
government has also intensified. Especially perti-
nent to this study have been claims that some al-
ternatives for protecting human health and the
environment offer the advantage of placing a sig-
nificantly lighter burden on government, either by
shifting the burdens toward other groups—indus-
try or consumers-or by loosening the level of
control altogether.

Cost-Effectiveness and Fairness

® Effective: Tradeable emissions

O It depends: Integrated permitting, challenge
regulations, information reporting, techni-
cal assistance

V Use with caution: Product bans, technology
specifications

If policymakers want to emphasize more cost-
effective responses to environmental problems,
the key may be to choose those instruments that
shift responsibility for determining the means and
timing of compliance to individual firms or
groups of firms. Although such a shift does not
guarantee a cost-effective result, firms with some
flexibility to determine the means and timing of
their responses are more likely to be able to identi-
fy and implement least-cost solutions.

The most cost-effective tools are multisource
instruments such as integrated permitting,
tradeable emissions, and challenge regulations,
which allow firms the flexibility to reallocate their
resources and efforts at pollution reduction either
internally or through cooperation or competition
with other firms. Tradeable emissions offer the
best opportunities for lowering costs through pur-
chasing credits to offset the need for source con-
trols or by the sale or banking of emission credits.
Challenge regulations are likely to be very cost
effective and fair inmost cases, yet lack of partici-
pation by firms or the need to make tradeoffs when
designing programs may reduce their effective-
ness in some cases. Similarly, since integrated
permitting restricts firm flexibility to the facility
level, it offers fewer opportunities to seek a solu-
tion for a particular problem.

All three of these multisource instruments also
have the potential to increase the administrative
burden for participating firms. For most large
firms, this added burden may be considered more
welcome than the rigidity of point-by-point ap-
proaches such as design standards. In contrast,
for small firms without the capacity for R&D or
strategic planning, a uniform approach, especialy



when accompanied by technical assistance pro-
grams, may be more appropriate. Such technical
assistance programs may be very cost effective for
delivering information and expertise to sources
that are unregulated yet discharge pollutants.

Information reporting is another relatively
cost-effective tool for sources because of the flexi-
bility they have to do whatever they wish to reduce
pollution. Of course, if firms decide to do nothing
to reduce discharges, then reporting would be
costly for society. For example, asking firms tore-
port emissions by weight may not be the most
cost-effective way to achieve reductions since
such measures do not accurately reflect risks to so-
ciety. However, asking firms to estimate possible
harm using risk analysis would add considerable
administrative burden.

Technology specifications and product bans
and limitations, which force a uniform solution
on al firms regardless of their control costs, se-
verely constrain opportunities for a cost-effective
or fair solution and thus are used very sparingly.
De facto technology specifications, described
above in the section on tools, also reduce the abil-
ity of sources or facilities to seek cost-effective
solutions.

Demands on Government

® Effective: Information reporting

O It depends: Challenge regulations

V Use with caution: Harm-based
subsidies

standards,

If information reporting programs are well
designed, they place comparatively little burden
on government to administer and shift most of the
implementation demands to the firms instead. Re-
quiring firms to gather and report information
about their environmental activities could im-
prove the way they consider and make choices
about pollution reduction, with little cost to gov-
ernmental agencies other than reviewing data sub-
missions, validating a sample of the reports for
accuracy, and assisting in many instances with
making data accessible to the public.

Challenge regulations also shift responsibil-
ity toward firms, lessening the costs and analytical
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burden on government in most instances. How-
ever, the reduced role of government may depend
both on how well government designs the chal-
lenge and how well industry meets the challenge.
Experiences in Germany and the Netherlands, for
example, have demonstrated that government
may have to become involved in program design
and implementation if industry encounters prob-
lems.

Other instruments that require the government
to establish and enforce standards on a source-by-
source basis place a very heavy resource burden
on governmental agencies. Of the two most heavi-
ly used instruments-harm-based standards
and design standards—harm-based standards
are probably the more difficult for government to
establish. In fact, EPA’s early experiences with
trying to establish these in the 1970s were respon-
sible for some of the shift toward greater use of de-
sign standards.

The administrative demands on government
may aso be high when developing complicated
programs based on trading or long-range chal-
lenges—at least in the short term. Agencies may
be facing uncertain financial and administrative
ventures in pioneering programs like RECLAIM,
an air pollution emissions trading program in Los
Angeles. Similarly, integrated permitting,
which could introduce some flexibility and reduce
the hassle of source-by-source permitting, has so
far been a very resource-intensive undertaking.
More experience with integrated permits may im-
prove the capacity of both industry and govern-
ment to complete them with less effort.

Subsidies, on the other hand, may place sub-
stantial financial demands on government. How-
ever, direct subsidies currently represent
relatively small expenditures except for federa
subsidies for municipal sewage treatment plants.

m Environmental Results

For many people, achieving the desired environ-
mental results remains the “bottom line.” Reduc-
ing costs and burdens may be desirable, as long as
we do not compromise too much in the way of
goas. Somewhat perversely, however, those
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instruments that are the most effective at ensuring
environmental progress are among the most wide-
ly criticized for restricting industry responses and
placing heavy demands on governmental agencies
while failing to accommodate change.

In addition, our definition of what constitutes
satisfactory environmental results has recently
broadened beyond the basic demand for assur-
ance of meeting goals at a specific place and time.
Also, Congress has previously stated that it pre-
fers that goals be met through pollution preven-
tion strategies rather than those that ssmply reduce
or control discharges. Similarly, the concept of en-
vironmental equity and justice has reframed our
measures of satisfactory progress to include the
distribution effects of environmental policies on
minority and low-income individuals and com-
munities and their level of involvement in policy-
making.

Assurance of Meeting Goals

e Effective Product bans, technology specifi-
cations, design standards, harm-based stan-
dards, integrated permitting

O It depends. Tradeable emissions

V Use with caution: Information reporting,
subsidies, technical assistance

Primarily out of concern for ensuring progress,
policymakers have relied heavily on instru-
ments—harm-based and design standards—
that require specific levels of pollution reduction
on a point--by-point or source-by-source basis.
The direct tie between a source and allowable dis-
charge in emission levels provided the basis for
verifying compliance. Specific bans and limita-
tions can accomplish the same level of assurance
for products, athough they are not widely used
under the CAA, CWA, and RCRA.

Among those instruments that broaden pollu-
tion reduction targets to cover multiple rather than
single sources, we rank integrated permitting as
providing similar levels of assurance as harm-
based and design standards. The fact that an in-
tegrated permit still links the required pollution
reduction to the facility level (although source
levels within the facility may be alowed to con-

trol with more flexibility) provides the public with
the means to hold the facility responsible for
meeting the goals. For those pollutants for which
monitoring capabilities are reasonably advanced,
other multisource approaches, such as tradeable
emissions, can provide a high degree of assur-
ance. However, if monitoring will be difficult, de-
cisionmakers might want to choose another tool.

Instruments that do not require pollution reduc-
tion, although they may push industry in that
direction, must be used with caution if policymak-
ers are dealing with an issue for which the public
wants to be confident of results. Although in-
formation reporting may be required, the partici-
pating firms are not usualy required to reduce
their pollution. For example, neither the TRI nor
33/50 programs required firms to reduce or even
change their pollution discharges in any way.
Firms may voluntarily cooperate for a range of
reasons, including the hope that they will benefit
from an improved public image or by avoiding
otherwise mandatory regulations. Y et without the
requirement that firms reduce pollution, the pub-
lic can not be confident that environmental prog-
ress will result.

Similarly, most subsidy programs are offered
on a voluntary basis, athough they could be
conditioned on the recipient’'s making pollution
reductions. Technical assistance programs aso
do not typically require firms to participate and,
even when they do participate, do not require them
to accept the recommendations or changes pro-
posed.

Pollution  Prevention

® Effective: Product bans, technical assistance

O It depends: Technology specifications, de-
sign standards, liability

V Use with caution: —

If pollution prevention is a priority. technical
assistance is one of the few tools that can be relied
on to tip the scales in a firm or industry toward
pollution prevention strategies. Usually targeted
a small firms, technica assistance programs
have been very effective in other policy areas, no-
tably agriculture, in promoting and securing



changes in technical practices. To date, however,
the level of resources alocated to a delivery sys-
tem for pollution prevention assistance has been
very small in comparison to the overall environ-
mental protection effort in the United States and to
the investments in the agricultural extension ser-
vices delivery system since the late 1800s.

A product ban can, of course, be quite effec-
tive in eliminating the product as a source of
pollution in the future, athough that action would
not address damages from past uses. However,
such initiatives are used very sparingly, at least
under the three major statutes addressed in this re-
port.

Design standards Or technology specifica-
tions have been criticized as perpetuating a prefer-
ence for end-of-pipe technologies rather than for
prevention approaches. Y et there is no reason why
they could not describe a pollution prevention ap-
proach for meeting the standard, thus creating a
highly effective tool for encouraging industry to
adopt such practices.

Environmental Equity and Justice

® Effective: Information reporting, subsidies,
technical assistance

O It depends: —

V Use with caution: Traceable emissions, chal-
lenge regulations, pollution charges

Many of the issues associated with environ-
mental equity and justice are related to institution-
a reforms rather than instrument choice. Thus,
although these issues are of central importance to
environmental policy, with few exceptions the
policy instruments seem unlikely to be particular-
ly helpful or particularly harmful in promoting
them. Information reporting, subsidies, or
technical assistance, however, are able to im-
prove the level and quality of information and pro-
vide financial support for a range of activities,
such as education, research, or funding for health
diagnostic clinics and site cleanups to assist mi-
nority and low-income communities.

Instruments such as tradeable emissions and
challenge regulations, which do not tie a specific
level of pollution reduction requirements to a par-
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ticular facility or source, and pollution charges,
which alow facilities to pay rather than control
emissions, have the potential to exacerbate con-
cerns over adverse or unequal effects of exposures
for specific types of individuals or communities
near the facilities.

= Change

Over the past 25 years, we have continually
adopted environmental policies as if they were the
fina solutions to temporary problems. Yet we are
gtill struggling with much the same set of environ-
mental problems—and more. By establishing po-
licies that lack adaptability to change, the United
States has created barriers to responsive policies
and innovative solutions. In addition, athough
costs are a limiting factor for many industries, for
others the speed with which they are able to act on
opportunities for technology innovation or diffu-
sion can be critically important for their competi-
tiveness.

Adaptability

e Effective: Liability, information reporting,
technical assistance

O It depends: Challenge regulations

V Use with caution: Product bans, technology
specifications, design standards

Almost none of the instruments, once imple-
mented as a forma program, is easy to modify.
Criticism of the rigidity of regulatory instruments
usualy reflects the administrative requirements
and associated agency norms for rulemaking and
case-by-case review of facility changes. This ri-
gidity is by no means unique to environmental
regulations; rather, it stems largely from a body of
legal requirements known as administrative law,
which governs all federal executive agencies.

Developed to provide due process to parties af-
fected by agency actions with the effect of law,
these procedural requirements can create enough
delays to make al parties-the agencies, the pub-
lic, and the regulated sources—frustrated and
somewhat reluctant to modify programs. Efforts
to reform these types of requirements have varied
widely, depending on the origin of the initia-
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tives—some reformers want to lessen the regula
tory red tape and others want to increase the red
tape. For example, targeted groups often prefer
clear, stable program requirements that allow
them to develop a compliance approach that does
not need frequent modification. Y et they may also
want to be able to modify their choice rather
quickly when opportunities or competition make
such changes imperative.

One approach Congress could consider is to
match the strategy to the instrument in a way that
lessens the likelihood of needing modification.
For example, harm-based standards easily ac-
commodate rapidly changing technologies that
may improve performance or reduce costs of com-
pliance. Firms are free to adopt or not adopt them
without securing agency approval. However, if
new information suggests that a pollutant is more
of athreat than previously believed, changing the
harm-based standard itself can be sSlow and
cumbersome.

Similarly, if Congress establishes a design
standard and new technologies appear on the
market rather rapidly, use of the new technologies
might be dowed by the time and effort required to
revise the rule describing the model technology,
unless fecilities can easily demonstrate “equiva-
lency.” If the model technology has been written
into the facility’s permit, then a permit revision
might be required if the facility would like to
install the new technology.

Only a few instruments seem resilient. Liabil-
ity provisions, for example, once written into stat-
utes would usually not require modification. The
courts have the task of adapting the provisions to
specific cases. Information reporting and tech-
nical assistance programs can usualy be modi-
fied by the agency to accommodate changing
needs, athough statutes may restrict use of funds
or targeted industries.

Technology Innovation and Diffusion

e Effective Product bans, pollution charges

O It depends: Tradeable emissions, challenge
regulations

v Use with caution: —

Theory and evidence about the link between
technology innovation and environmental regula
tion suggests instruments themselves are not as
important as other factors such as the stringency of
the goal, the reasonableness Of milestones for
compliance, and the certainty that everyone must
comply. Most of these issues cannot be addressed
directly by policy instruments;, however, several
of the instruments offer some possibility of chang-
ing the odds to favor innovative responses by
firms.

Product bans or limitations, for example, can
be very effective at forcing innovation, even
though they are the most restrictive tool, because
they have the potential to disrupt markets. If sub-
stitute products are not readily available, firms are
likely to innovate to fill the void. Of course, as we
discussed earlier, this strategy could be very cost-
ly and thus is seldom used under the statutes in-
cluded in this report, athough it is used more
frequently to implement FIFRA and TSCA. A
quite different approach, pollution charges leave
firms completely free to innovate if they wish to
do so. Charges are effective because, even when it
firm emits at what might be considered an accept-
able leve, it still must pay a fee. Thus pressure to
innovate to lower emissions remains until emis-
sions drop to zero.

In addition, any of the instruments that fix tar-
gets for multiple sources rather than individual
sources allow firms or facilities an opportunity to
decide for themselves whether they want to inno-
vate or use an off-the-shelf solution. Challenge
regulations and tradeable  emissions--espe-
cialy if designed with longer, more flexible
implementation schedules and permitting proto-
cols---could improve the likelihood of invest-
ments in innovative technologies.

We actually know much more about how these
instruments might affect diffusion of existing, but
not widely used, technologies. For example, those
instruments that require or create a preference for
a technology--some design standards and
technology specifications—and product limita-
tions and bans can be very effective at diffusing a
technology. Subsidies and technica assistance
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can also be useful in promoting adoption ofsomeone is faced with the difficult taskoétch-
known technologies. ing tools to problemsWe present a two-part
However,technical assistanceresents a po- framework that begins by firstarrowing down
tential tradeoff for policymakers. While it can be the choice of instrumentbased on how they per-
an excellent way to diffuse known technologiesform on each of the seven criteria. Because there is
especially within small firms, technical assistanceoften no perfect match of instrument to problem,
programs supported by the government may awe also discuss bolstering the weaknesses of any
times compete with the environmental goods andingle tool byusing more than one instrument.
services industry efforts to innovate and sell inno- Although but one option appears to be pres-

vative products and services to industries. ented in this part of the report—that is, the frame-
work for matching tools to problems—working
CHOOSING TOOLS through the framework when choosing tools

Finding the best tool for managing or resolving ac"€ates hundreds of possible options or combina-
specific environmental problem is a complex untions of several instruments at a time. This frame-

dertaking. So far, we have provided a primer deWOrk can help Congress narrow down the choice

scribing each of the 12 policy instruments and"©™M the many possible to an acceptable few. In

each of seven criteria, with examples to illustratéddition to serving its primary purpose of helping
our points. Congress to match tools to specific environmental

Box 1-2 provides four examples of how thesdProblems, the framework also allows Congress to

criteria can help policymakers assess the potenti&Valuate the implicationsof specific policy pro-
effectiveness of instruments for implementingP0Sals- Once again, the seven criteria form the ba-
current programs. In each case, we use several k

é$§ for this evaluation.
criteria to highlight issues raised by the particular 1 hroughout our research, we identified a series

tool or set of tools chosen for implementation.Of Stumbling blocks that limit the use of poten-

Chapter 2 discusses these examples in greater dily desirable toolsthat is, instruments that of-
tail. fered advantages, for example, for cost savings for

However, a policymaker who must actua”yindustry, government, or both. These stumbling

choose an instrument to deal with a pressing env2lOcks are at least part of the reason why, to date,

ronmental problem is likely to need more than"Ve have primarily relied on a small subset of the

definitions and case studies. In this section, we gétvailable tools. Though many in Congress would
down to the business of offering a more systematif'€fer @ more risk-based approach to environmen-
framework for considering how to match these@ regulation, our poor understanding of risk
instruments to a particular problem, given the valMakes this difficult at this time. Similarly, both

ues and interests at stake. We follow this with Zovernment and industry recognize the advan-

discussion of several stumbling blocks preventing{"’lges of performance-based regulations, but the
us from making full use of the complete set of ack of monitoring technology often stands in the
tools considered in this report. way. Finally, our limited experience with some

We begin with the threshold questiontho policy tools itself becomes the reason for staying

chooses?Does Congress prefer to make thewith well-tried, though imperfect, methods. We

choice of instrument itself or delegate the choic&l0se this section with a set of actions to help re-

to the states or localities? Over the past 25 year810Ve €ach of these three stumbling blocks.

Congress has typically specified the approach it-

self, but not always. Nor can we assume that thi§ Who Chooses?

pattern will prevail. Although OTA has prepared this primer for Con-
Once this choice is made, the hard part begingyress, pollution abatement is clearly an intergov-

Whether it is Congress or state decisionmakerg&rnmental issue. States and localities play a



30 Environmental Policy Tools: A User’s Guide

BOX 1-2: Case Studies: Tools, Criteria, and Key Issues

Tradeable Emissions
RECLAIM, Los Angeles area:

Cost-effectiveness and fairness: As reductions to meet air quality standards became increasingly expen-
sive under the previous control plan, both industry and government began searching for ways to lower
emissions more cost-effectively, The perception of what is a “fair” initial allocation of permits and a fair
rate of reductions differed among stakeholders.

Assurance of meeting goals:State-of-the-art monitoring was a crucial component for ensuring that individ-
ual sources were accountable for reductions and that the program could be enforced. This ultimately
limited the types of sources that could participate.

Environmental equity and justice: Public interest groups were concerned that trading might lead to higher
ozone levels in predominantly Black and Hispanic areas, compared with levels under the source-spe-
cific program it replaced.

Integrated Permitting
New Jersey;

Pollution prevention:The program requires formal facility-wide pollution prevention planning as a condition
for integrated permitting,

Adaptability: The integrated permit incorporates a range of acceptable changes, allowing a facility to
quickly make process changes in response to market opportunities without needing additional agency
approvals.

Information programs
Proposition 65 and “Hot Spots” program, California:

Assurance of meeting goals: Although both programs establish incentives for lowering exposures to tox-
ics, neither provides much assurance to the public that goals will be met. The “Hot Spots” program was
amended several years later to require reductions,

Pollution prevention:Proposition 65 assumes that consumers will reject products using toxics, thus pres-
suring companies to prevent pollution by finding substitutes,

Environmental equity and justice:Giving communities or individuals information about risks or about emis-
sions can improve their ability to identify potential dangers. Both programs report risk—as opposed to
emissions asunder the federal Toxics Release Inventory—an easier measure for the public to interpret,

Technical Assistance
Toxics Use Reduction Act, Massachusetts:

Adaptability to change: A service unit oriented toward client needs can incorporate changes in these
needs and modify its practices in response to information about new technologies or changed under-
standing of risk rather easily in comparison to other types of instruments.

Technology innovation and diffusion: A focus on small firms without R&D capability and efforts to link ex-
perts can facilitate diffusion and might improve chances for innovation. Institutional and geographic
separation of a state’s R&D group from its outreach group may diminish opportunities for learning and
cross-fertilization of ideas.

SOURCE: Office of Technology Assessment, 1995.
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central role in protecting human health and the erstates are free to select any tool they wish to ac-
vironment, implementing both federal laws andcomplish additional air quality gains. For exam-
their own statutes and programs. In the three fegple, the RECLAIM program in Southern
eral statutes considered in this report, cities an@alifornia uses tradeable emissions as one of the
counties, special districts, states, and the federgkimary tools for improving regional air quality.
government all participate in delivering programs The Clean Water Act gives states similar op-
to achieve goals. portunities to make tool choices. Although states
Thus, one question Congress may want to comust use the national minimum levels of pollution
sider as it tries to match tools to problems is: Wheontrol set by design standards, where more con-
should choose? Should Congress make the choigel is needed to meet goals, states are free to select
itself, delegate the choice to EPA or to the stateany means they wish. These choices may vary
and localities, or shift the responsibility to the pri-greatly among states. Although most states have
vate sector? Such a choice will of course be bothdopted harm-based standards, Wisconsin, for ex-
political as well as administrative in nature. Aample, chose to take a multisource approach by
preference for federal rather than state or privatguilding a trading option into its requirements.
responsibility for choosing might be based on The nonpoint source provisions of the Clean
opinions about the states’ willingness or adminis\yater Act establisho preference for policy tool,
trative capacity to provide the level of protectiongiving states the responsibility for developing a
Congress wants. Or the desire to let someone elggogram. Most states have chosen a combination

choose might be restrained by considerations aff voluntary technical assistance and subsidy pro-
cost-effectiveness—for example, an industrygrams.

wide information program might be more
efficiently run at the national level with informa- .
tion-sha%ng to all levels of government as well asD Matching Tools to Problems
the public. In this section, we present a two-part framework
Over the past 25 years, Congress has usualifat helps policymakers firstarrow down the
chosen the policy tools for implementing environ-choice of instrumentsased on how they perform
mental programs, although sometimes it has de2n each of the seven criteria and then, if needed,
liberately given the responsibility for choosing helps thenbuttress weaknesses of any single tool
the means to others, including the EPA, the stateBy using more than one instrument.
and localities. Congress has not yet tried giving We begin by summarizing OTAs judgments
responsibility for choosing policy tools to the pri- about how each of the instruments performs on the
vate sector, but earlier in this report OTA de-Criteria presented in the previous section. The pur-
scribed a policy tool—challenge regulation—thatpose of making these judgments is to draw the de-
would allow federal or states agencies to do exactisionmaker’s attention to instruments that might
ly that. be particularly effective or might warrant caution
When delegating responsibility for choosingin some instances. Of course, these judgments are
policy tools to states, Congress has typically reobviously generalizations of how each policy tool
tained at the federal level the authority to disapis likely to perform on a “typical” environmental
prove state choices. The State Implementatioproblem. Only when considering the specifics of a
Plan (SIP) process, for example, established bproblem can the strengths and weaknesses of a
the Clean Air Act, delegates responsibility toparticular approach be determined with confi-
states to develop the approaches they wish to usence.
to attain environmental goals. Although Congress We pose a series of questions about the particu-
sets some parameters, such as “reasonably avdér problem, the answers to which—in combina-
able control technology” (RACT) and other de-tion with the important criteria—may point to one
sign standards as a minimum level of controlset of instruments rather than another. These ques-
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tions include the following: Given a pollutant, the  Our evaluations of each instrument are rela-
guantities and location of its releases, and th&ve—for each criterion, we compare each instru-
characteristics of its sources, is there a reason toent relative to all the other instruments
specify a fixed environmental target? If so, doaddressed in the report. Thus, by definition, most
these targets need to be source specific? Are wastruments will be about average in performance
likely to be particularly concerned about costs andor a particular criterion—and identified with a
burdens to industry or government? Do we anticismall dot on the table. We indicate when a tool is
pate or hope that tomorrow’s understanding of thisikely to be particularly effective with respect to
problem or its solution will be significantly differ- one of the criteria (shown with a filled-in circle)
ent than today’s? and when Congress should be cautious about
After working through these questions, a deciwhether the approach will achieve the criterion
sionmaker might find the perfect instrument for(shown with a caution triangle). Note that “cau-
dealing with the problem. However, he or she igion” does not always mean “inappropriate,” but
just as likely to be faced with a tradeoff betweenthat extra care must be taken when designing and
wanting to use one instrument that provides assufmplementing a program using this tool, if the cri-
ance to the public and another that might spur interion is of particular importance.
novation. In these situations, the common The table also includes some judgments of “it
approach is to choose a combination of instrudepends” (shown with a partially filled-in circle),
ments that compensates for the weaknesses iwhen the performance of the instrument is particu-
herent in any single approach. larly dependent on the specifics of implementa-
In fact, much of current environmental policy istion or the characteristics of a problem. The
based on using multiple instruments, as we saw ihstrument might either be effective or about aver-
an earlier section. For example, a rather simplgge with respect to that criterion, depending on the
instrument may be preferred in the beginning taspecific situation, but is not likely to be a poor
make fast progress, followed by the implementachoice.
tion of a more complex but also more precise ap- The three categories of instruments and the
proach resulting in greater cost-effectiveness. Ifhstruments themselves are roughly ordered in
other Situations, a Single-source instrument ||kQab|e 1-5 according to the relative decision-mak-
harm-based standards might be needed to handlggy responsibility given to government versus left
problem of local scale, with associated regional ofyith sources being directed or in some way en-
national problems mitigated through a multi- couraged to change behavior. At the top of the

source instrument. table are the tools that move behavior in the right
_ _ direction but do not specify fixed targets. The bot-
Narrowing Down the Choice of Instrument tom two categories include the policy tools that di-

Table 1-5 summarizes how each of the instrurectly limit pollution, the first by specifying
ments stacks up against the seven criteria. Agaignvironmental targets for groups of sources and
since the evaluations shown in the table are olthe second by specifying targets for single
viously generalizations of how each policy tool issources.

likely to perform on a “typical” environmental  Just how much responsibility for decisionmak-
problem, exceptions are plentiful. Yet, by high-ing remains with sources versus how much is giv-
lighting those instruments which, as a generaén to EPA or the states is one of the most important
rule, could be effective in achieving a criterion, orquestions for choosing a policy instrument. We as-
those which are best used with some caution, theume that Congress will prefer to leave as much
table can help decisionmakers effectively matctilexibility and autonomy as possible in the hands
an instrument to an environmental problem. of those whose behavior it wishes to change. If
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TABLE 1-5: Narrowing the Choice of Policy Instruments
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Information reporting v . o ® ) .
Liability . (o] I L .
Pollution charges . . .. . @
Toois withfixed targets—muitisource
Challenge regulations . . v [ (] ] o
Tradeable emissions o . . O . .
Integrated permitting o . « | @ . .
Tools with fixed targets—single-source
Harm-based standards [ ] . . \Y v -
Design standards ® o . . . v
Technology specifications e e v . . v
Product bans () [ ] v . . v

o = Effective

O = It depends

¥ = Use with caution ¢ = Average

NOTE These ratings are OTA'’s judgments, based on theoretical literature and reports of instrument use. The evaluation of each instrument on a partic-
ular criterion is relative to all other instruments. Thus, by definition most instruments are “average. ““Effectwe” means that the instrument Is typically
a reliable choice for achieving the criterion. “It depends” means that it may be effective or about average, depending on the particular situation, but
it is not likely to be a poor choice And “use with caution” means that the instrument should be used carefully if the criterion iS of particular concern.

SOURCE: Office of Technology Assessment, 1995.

there are no societal gains to be had by removing
flexibility and autonomy, there is no reason for
Congress to do so.

There are, however, many good reasons why
Congress has limited, and will continue to choose
to limit, the discretion of sources in some way.
Again, this report does not address the question of
setting goals—that is, what pollutants to regulate
and how stringently. But once an environmental
problem has been identified as worthy of gover-
nmental intervention, Congress must also decide

how government should intervene-that is, what
policy instrument or instruments seem best suited
given the characteristics of the problem and the
values and beliefs of the decisionmaker.

By asking key questions about a problem out-
lined in box 1-3, Congress can at |east narrow the
choice from adozen to afew appropriate choices
of policy instrument. These key questions follow:
Given a pollutant, the quantities and location of
release, and the characteristics of the sources,



34 Environmental Policy Tools: A User's Guide

BOX 1-3: Key Questions for Matching Policy Tools to Problems

.Given the pollutant and the quantities and location of release, is there a reason to specify a fixed
environmental target? If so, do these targets need to be source specific?
1) How harmful or risky is the pollutant in the quantities that are being released?
2) Is this problem typically quite localized or regional in nature?
3) Does the technology exist to monitor the pollutant at a reasonable cost?

.Given the pollutant and its sources, are we likely to be particularly concerned about costs and

burdens to industry, individuals, or government?

1 ) Are the sources of the pollutant reasonably similar or do they vary considerably from source to source
even within industrial categories?

2) Are there large differences in control costs among sources?

3) Are there either very many sources or very few?

4) Do we just not know very much about how to control the problem, the costs of control, or how to set envi-
ronmental targets?

.Given the pollutant and its sources, do we anticipate or hope that tomorrow’s understanding of
this problem or its solution will be significantly different than today’s?
1) s our uncertainty about the nature of the risk relatively high? Are the environmental goals very much in
flux or are they likely to remain fixed for a reasonable period of time?
2) Is technology changing rapidly, either the technology to prevent or control pollution or technologywithin
the industry or sector itself?
3) Can we achieve congressional environmental goals with today’s technology at an acceptable cost?

SOURCE: Off Ice of Technology Assessment, 1995.

* |Is there a reason t0 specify a fixed environmen- The place to begin is at the top of the table, with
tal target? the instruments that leave the greatest decision-
» If s0, do these targets need to be source specif-  making responsibility in the hands of sources.
ic? Again, we are assuming that, unless there are good

» Are we likely to be particularly concerned  reasons to do otherwise, Congress will prefer to
about costs and burdens to industry, individu-  leave as much flexibility and autonomy as pos-

als, or government? sible with those whose behavior it wishes to
Do we anticipate or hope that tomorrow'sun-  change.

derstanding of this problem or its solution will The tools at the top of the table are those that
be significantly different than today’s? move behavior in the right direction, but do not

How do these questions, along with the judg-  SPecify fixed targets. Thus, within this category,
ments presented in table 1-5, help one choose an the sources themselves choose the level to which
appropriate policy instrument? First, we must be  they control or prevent pollution. Technical assist-
clear in saying that there is no indisputable proce-  ance programs and subsidies are typically com-
dure that will clearly lead to one choice or another.  pletely voluntary; sources are offered “carrots’ to
Each decisionmaker will weigh the importance of ~ participate, but participation remains voluntary.
each of the criteriain the table differently. Andthe ~ Under the next three instruments-information
choices one makes when answering each of these  reporting, liability, and pollution charges——
questions may have to be rethought and revised ~ sources are subject to government regulation or
when subsequent questions are asked.
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requirements, but the degree to which they refor regulatory programs that allow marketable
spond with actual abatement results is up to thenemissions. Both are pollution problems that result
The first question in this framework asks, from the cumulative emissions of sources over at
there a reason to specify a fixed environmental least a city, a multistate region in the case of smog
target for this pollutant? To answer this, one inthe Northeast, to even larger multistate areas in
needs to know how harmful or risky the pollutantthe case of acid rain.
is in the quantities that are being released. If there For problems that are local in nature—e.g., ex-
is areason to limit releases—for example, becaug@osure to some toxic air pollutants—many will
of potential harm—then a criterion that may bejudge multisource instruments to be inappropri-
very important is “assurance of meeting goals.” ate. If one of the environmental goals is to reduce
The first column to the left on table 1-5 displaysexposures to the most exposed individuals, in con-
our judgments of the “assurance” provided bytrast to lowering regional average exposure, then
each of the instruments. Not at all surprisingregional multisource instruments may not be ef-
those in the first category, that is, those withoufective. To achieve this type of goal, the single-
fixed targets, are marked with a caution. One carsource instruments in the last category may be
not say that goals will not be met—there aremore appropriate, though integrated permitting—
instances in which these instruments have beemmultisource approach confined to one facility—
quite effective in the past—only that there is in-may be adequate.
creased uncertainty. Thus the first question to an- Another question that may lead one to prefer a
swer is whether, given the magnitude of thesingle-source approach Bpes technology exist
problem, the increased assurance of meeting envie directly monitor the pollutantExisting air
ronmental goals is a fair trade for “jumping thepollution trading programs for acid rain and urban
line” to the next categories of instruments. Ob-ozone rely on either continuous emissions moni-
viously other factors—such as costs of control andoring or a sophisticated tracking system, so that
difficulty of setting targets—enter into the deci- the program is enforceable in court. But even here,
sion, which we will come back to later. But first, at least in one case, the program has been
we will consider those cases where Congress doesnstrained by difficulties in monitoring. In a pro-
wish to set fixed targets. posed trading system in the Los Angeles region
If one prefers a fixed environmental target, thefor volatile organic compounds—one of the pol-
next question to ask iBoes this target need to be lutants that leads to the formation of ozone—sev-
source specific?The bottom two categories in- eral source categories (for example, petroleum
clude the policy tools that directly limit pollution, refineries) have been excluded and will be regu-
first by specifying environmental targets for ag-lated source by source. Once again, multisource
gregates of sources, and finally by specifyingnstruments can certainly still be used in situations
sources for single sources. Again, when targets are which monitoring capabilities are not well de-
specified for groups of sources—entire facilitiesveloped, but the increased flexibility to sources
rather than individual emission stacks or dis-will come at the price of some loss of assurance
charge pipes—or by capping emissions over athat environmental goals are being met.
entire region, more responsibility for decision- In the last category—single-source tools with
making remains in the hands of those being reguixed targets—the government’s role is greatest
lated than with government. Individual sourcesalthough, even within this category, variation ex-
can either be controlled to their share of the total oists in the relative decisionmaking responsibilities
arrange for another source to fulfill their responsi-of government and sources. Harm-based stan-
bility. dards specify end results, typically in terms of the
But only some environmental problems are reqquantity of pollution being emitted. Sources are
gional in nature. Urban ozone and acid rain aréree to choose the method they use to achieve the
two that are regional and thus are logical choiceend result. Technology specifications, though
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rarely used, in some way specify the means, or @nd large they have been quite successful, but
least limit the ways the results can be achievedhere have been pockets of failure. When costs are
Design standards fall somewhere in betweemuite variable from source to source, single-
They are based on a reference technology, whickource instruments can result in higher control
sometimes is perceived as a technology specificatosts than necessary. A move to multisource
tion by either sources or government permit writ-instruments can result in lower assurance that
ers but most often is expressed in the same way gsals will be met and greater difficulty for govern-
a harm-based standard—that is, the desired pement, but it still may be worth it.
formance or end results. Another judgment one needs to makBdswe
The desire to allow sources to retain as mucknow much about how to control the problem, the
autonomy as possible leads one to instrumentosts of control, and how to set environmental tar-
higher up in table 1-5; the desire for greater assugets?For example, a potentially risky pollutant
ance pushes one farther down. If these were thbat one might otherwise wish to control with a
only concerns, the choice of instrument would béharm-based standard may be so poorly understood
reasonably straightforward, though the results othat a different choice might be in order. One could
this tradeoff would vary from decisionmaker to move down the table to the simpler design stan-
decisionmaker. However, as we saw in an earliedlard, recognizing that the analytical difficulty of
section, many other concerns complicate the decdetermining the level of environmental quality
sion. Foremost among these are concerrosis  needed to set harm-based standards can be much
and burdens to industry and government. greater than identifying available methods of con-
While itis generally true that increased autonod4rol. If the burdens to government are too great, the
my to sources can improve the cost-effectivenesgrogram may never get off the ground. This is the
and fairness of pollution prevention or control,reason that the harm-based toxic air pollution pro-
this is not always the case. Leaving decisionmakgram established by the original Clean Air Act
ing in the hands of sources sometimes decreasess changed to one based on design standards in
the costs and burdens to government, but in othé¢he 1990 Clean Air Act Amendments.
instances can increase government burden. Multi- Similarly, the number of sources can affect the
source instruments such as integrated permittinfgasibility of using some instruments. Too many
and tradeable emissions can be more expensiwaurces can doom a program based on harm-based
for government than design standards because tlstandards. Too few sources may limit the cost ad-
increased flexibility for sources may have to bevantages from emissions trading.
matched with greater government effort to keep If we just do not know very much about how to
the same level of assurance that goals will be metontrol the problem or how to set environmental
But again, the judgments presented in table 1-fargets,the choice might be to move well up the
are of necessity generalizations that can provid&able to a directionally sound instrument such as
but rough guidance. By understanding the specifinformation reporting or technical assistance. In
ics of the pollutant and its sources one can gaithe Toxics Release Inventory, established by the
further insight into the performance of a particularSuperfund Amendments and Reauthorization Act
policy approach. Questions worth asking includeof 1986, Congress followed the latter approach
Are the sources reasonably similar? In particular, (four years earlier for many of the same toxic air
are there large differences in control costs amongollutants addressed by the Clean Air Act Amend-
sources? Are there either very many sources oments of 1990). Since the reporting began in 1988,
very few? air emissions have dropped by about one-third.
The vast majority of programs established un- There is one more related concern that may al-
der the Clean Air Act, the Clean Water Act, andter one’s choice of instrumeriven the pollut-
the Resource Conservation and Recovery Acantand its sources, do we anticipate or hope that
have been based on single-source instruments. Bgmorrow’s understanding of this problem or its
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solution will be significantly different than = thetypes of pollutantsfor example, whether
today’'s? the program addresses ubiquitous pollutants,
If the uncertainty about the nature of the risk is such as “conventional” water pollutants and
relatively high or if technology is changing rapid-  “criteria” air pollutants, or toxic or hazardous
ly, one might be drawn to instruments that are pollutants addressed by all three statutes;
most adaptable to change. A few of these allows theseverity of the problenthat is, whether the
sources to make changes without government ap- source is located in an area that already meets
proval and can be easily modified by government or does not meet minimum environmental
when the need arises. Technical assistance pro- quality goals; and
grams, information reporting, and liability—all = thesources of pollutantsvhether the discharge
directionally sound instruments that avoid rule- is from the industrial or some other sector,
making—are most effective on this concern. whether the sources are existing or new, and so
If for a particular problem, environmental goals  on.

cannot be achieved with today’s technology atan T single most common combination is the

acceptable cost, one might choose instrumenigse of design standards in conjunction with harm-
that spur technology innovation. Pollution 556 standards. About half of the categories that
charges are among the best choices because of {§g have defined follow this approach to control.
continuing pressure they exert. Product bans arggniro| of conventional water pollutants, such as
also effective at spurring innovation, but in situa-jigchemical oxygen demand (BOD) materials
tions in which alternatives are not available, Cony g suspended solids, is typical of this combina-
gress may wish to use such an approach only whey, For water bodies that meet the desired level
the risks from the pollutant are thought to be highyt \yater quality set by each state, sources that dis-
Multisource instruments such as tradeable emissparge directly into lakes and streams are required
sions or challenge regulations offer additional optg control to a level defined bydesign standard
portunities for using new technologies and thugpecific to each source category and pollutant.
may also be quite effective in encouraging innovaynicipal sewage treatment plants are required to
tion. One might be faced with a tradeoff betweenygniro| 1o a level equivalent to “secondary treat-
wanting to use a single-source instrument such gent” and industrial dischargers must control

a design standard for assurance and simplicity angy ivalent to “best available technology econom-
the desire to spur innovation so that tomorrow’s,ca”y achievable.”

technology will be better than today’s. However, if the water body does not meet the
_ desired level of water quality, sources are subject
Using More Than One Instrument to aharm-based standardhat is, sources are re-

It is rare when one instrument alone satisfies all ofjuired to clean up their effluent to a level that al-
the desires that policymakers may have in atlows the lake or stream to maintain the specified
tempting to solve an environmental problem.water quality. The simpler design standard be-
Thus we find historically a reliance on the use oftomes a “floor” or minimum level of control;
multiple instruments when addressing a problemhowever, if the desired water quality is not
Table 1-2 presented the primary policy instru-achieved, the more analytically complex harm-
ments under each of the approximately 30 pollubased standard then applies. As will be discussed
tion control programs addressed by the CAAbelow, this mix of instruments is a compromise al-
CWA, and RCRA. The categories of programslowing the relative speed, simplicity, and lower
listed in the table are by and large based on thadministrative burden of design standards in
type of distinctions discussed in the previous seccleaner areas and the potential for more efficient
tion: controls using a harm-based approach in areas
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where more stringent and expensive controls arments about the same for cost-effectiveness and
needed. fairness of control, but design standards have an
As is also shown in table 1-2, design standardedge when it comes to demands on government.
used to control toxic pollutants have been fre-The key difference is the ease of analysis. For ex-
qguently regulated by pairing them with two otherample, the difficulty of setting harm-based stan-
instrumentsliability andinformation reporting dards was probably the primary reason for the
requirements. The CWA uses liability in combina-slow pace of regulating air toxics emissions since
tion with either paired design standards and harnthe 1970s, which led Congress to change strategy
based standards or design standards alone imthe 1990 Clean Air Act Amendments. As dis-
control toxic water pollutants. Information report- cussed earlier, Congress abandoned a strategy
ing such as requirements under the Toxics Releasmsed primarily on the use of harm-based stan-
Inventory (TRI) is part of the control strategy for dards and adopted an approach that directs EPA to
toxic pollutants under all three statutes; howeverjrst issue a design standard (emissions equivalent
TRI is limited to the manufacturing sector alone.to those achieved by using “maximum achievable
Several problems addressed by the CAA comeontrol technology”) and then analyze whether
bine tradeable emissionswith more traditional “residual-risk” goals are exceeded and, if so, to re-
single source approaches. To date, these have pguire additional controls. Thus, by using a multi-
marily been limited to emissions of pollutants source approach, Congress attempted to buttress
such as sulfur dioxide and nitrogen oxides—polthe weaknesses of harm-based standards with the
lutants whose effects are regional as opposed &impler approach of design standards.
the more localized impacts of toxic air pollutants. Both the single-source design and harm-based
For example, trading has been extensively used wtandards are merely average with respect to effi-
allow new sources to locate in nonattainmentiency and fairness of control, although harm-
areas, that is, areas that do not meet ambient diased standards are probably the better of the two.
quality standards. New sources can locate in norHence the great attention given to multisource
attainment areas if they “offset” their emissionsinstruments, which have the potential for im-
with reductions from existing sources. Anotherproved cost-effectiveness. As can be seen in table
area in which trading has been used is for complyt-6, we rate multisource instruments such as
ing with exhaust emission standards for heavytradeable emissionsandintegrated permitting
duty diesel engines. Rather than requiring alwhich in our definition includes facility-wide
engines to meet identical emission standardshbubbles” or emission caps) as potentially more
manufacturers are allowed to design some modebst-effective. It is for this reason that EPA is en-
to emit more and some less, so long as emissiom®uraging states to adopt “open market” trading
from all heavy-duty diesel engines in each modeprograms to augment current air pollution control
year remain the same. programs in nonattainment areas. The programs
Table 1-6 returns to consideration of the seveim most nonattainment areas are currently based
criteria that this study uses to examine theon a combination of design and harm-based stan-
strengths and weaknesses of alternative policgards. Open market trading programs allow
instruments. The table repeats the “overall” evalusources with the ability to control emissions to a
ation for each criterion as it applies to each instrugreater extent than required to do so and sell these
ment, presented in table 1-5. Each of the criteriaeductions to other sources.
are further divided into several components that Multisource instruments also offer additional
can help us understand how multiple instrumentscentives for technology innovation, as shown in
can be used to satisfy multiple goals. the last few rows of table 1-6. Note, however, that
Again, the most frequently chosen regulatorytradeable emissions and integrated permitting are
approach is aesign standardin combination marked with a “caution” for costs to government.
with a harm-based standard. We rate both instru//hile such programs are still quite new and thus



TABLE 1-6: Streng{hs and Weaknesses of Policy Instruments

I - I Fixed Target No Fixed Target
e = Effective ‘ Single-source Multisource
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NOTE: These ratings are OTA'’s judgments, based on theoretical literature and reports of instrument use. The evaluation of each Instrument on a particular criterion Is relative to all other instruments
Thus, by definition most instruments are “average. “ “Effective” means that the instrument istypically a reliable choice for achieving the criterion "It depends” means that it maybe effective or about
average, depending on the particular situation, but it is not likely to be a poor choice. And “use with caution” means that the Instrument should be used carefully if the criterion is of particular concern

SOURCE: Office of Technology Assessment, 1995.
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current demands on government may not be repr¢ific and technological capabilities. In this section,
sentative, the costs to implement these multiwe consider three stumbling blocks that we judge
source instruments have been greater thato be particularly important:

expected.

Ideally one would like to choose a mix of
instruments that achieved high marks on all seven
of the criteria considered in this study. Because the
instruments that are directionally sound but with-_
out fixed targets provide little assurance of meet-
ing environmental goals, they have been used
alone infrequently. However, they are extremely_
helpful when combined with other instruments.
For exampletechnical assistancerograms are
one of the most effective approaches for encourag-
ing pollution prevention. Programs that give tech- The rather poor state of scientific understand-
nical assistance to help the community understani@g of the transport, fate, and effect of many pol-
the impacts of existing or proposed sources calytants often deters congressional efforts to
also help to achieve environmental justice goalsincrease our use of risk-based strategies for envi-

Environmental justice goals can also be adfonmental protection. Risk-based strategies are
vanced throughinformation reporting pro- particularly desirable because the instruments
grams. As mentioned above, the TRI augmentedssociated with them—harm-based standards for
existing regulatory programs for toxic pollutantssingle sources or multisource instruments such as
under the CAA, CWA, and RCRA. Such informa- emissions trading—allow us to specify allowable
tion allows the community, regulators, and everemissions based on the level of protection we de-
corporate decisionmakers to better understand thare, while allowing sources the flexibility to de-
risks posed by each manufacturing facility. Ifcide the most cost-effective way to achieve the
firms choose to lower emissions as a result of thgoal.
information disclosure program, they are of The second major stumbling block—the ab-

course free to choose the most cost-effectiveence of adequate monitoring technologies—in-
method. The costs to government for the additionterferes with our ability to make greater use of

= inadequate scientific foundation on which to
make quantitative estimates of the relationship
between pollutant emissions and human health
and ecological impacts,

an absence of accurate, reasonably simple, and
affordable monitoring technologies to measure
pollutant output, and

a lack of experiences using many of the tools
and, consequently, our poor base of informa-
tion about their performance.

al reductions are also typically quite low. performance-based approaches for environmental
protection. The same instruments that are

[J Stumbling Blocks That Limit associated with risk-based strategies are also in-

the Use of Desirable Tools herently performance-based. Others, such as de-

Unfortunately, in many instances policymakerssign standards, may be less so but can sometimes
may find they are unable to use the instrumenPe expressed in terms of desired emissions levels
they want to choose, or at least to use it as effe¢ather than specific activities or technologies.
tively as possible in a particular situation, becaus®loving toward performance-based approaches
of stumbling blocks. Some of these stumblinghas the potential to improve cost-effectiveness in
blocks are institutional, for example, poorly writ- meeting goals, to allow at least some and at times
ten facility permits. These kinds of problemsconsiderable flexibility to sources, and to reduce
might be addressed in a variety of ways, includinghe demands on government. However, OTA
providing professional education and in-servicefound that limitations on monitoring capabilities
training and increasing information sharing by theoften get in the way of relying on such an ap-
federal, state, and local governments (126,12froach, unless of course assurance of meeting
207). Others will require improvements in scien-goals can be completely disregarded.
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Ignorance about many of these tools—hencéination of these two approaches to environmen-
the speculative nature of many of the evaluationtal protection. At first, under the Clean Air Act of
in this report—is the third stumbling block we 1970, Congress preferred a risk-based approach
have identified. The United States has the mogiwith the notable exception of technology-based
experience implementing single-source, fixed+egulations for new pollution sources). The diffi-
target tools such as harm-based standards, desigulties of actually implementing risk-based parts
standards, and product bans or limitations. Foof the Act seemed to push Congress toward the
others—tradeable emissions, pollution chargespther approach by the time of the Clean Water Act
integrated permitting, and challenge regulation—of 1972. Both strategies have advantages and dis-
there are far fewer experiences or evaluations addvantages and, although certain types of prob-
these experiences on which to base decisiorlems might be better suited to one approach, the
about appropriate uses. choice of approach depends to a great extent on the

If Congress would like to improve its ability to values of the decisionmaker.
make effective choices from the full range of Both types of strategies, of course, have envi-
instruments, improvements are needed in scientitonmental protection as their goal. The two differ
ic understanding of risks from pollutants, in themost sharply in the means to achieve their goals
capability for monitoring emissions, and in under-and in the way the goals are translated into specific
standing the strengths and weaknesses of the lesargets. To implement risk-based strategies, regu-
used tools. This section discusses several actiongors need a fairly well-developed understanding
that Congress may want to consider for removingf the science of pollutant transport, fate, and ef-

these major stumbling blocks. fect. Under technology-based strategies, regula-
tors must have good knowledge of pollution
Moving to a More Risk-Based Approach prevention and control.

Over the last 25 years, Congress has followed two Those who favor arisk-based approach may re-
broad types of strategies for environmental regugard technology-based strategies as the equivalent
lation: 1)risk-based strategieand 2)technology- Of “ready, fire, aim.” Those who favor technolo-
based strategiesln a risk-based strategy, the gy-based approaches often consider the other as
target that individual or groups of sources musthe equivalent of “ready, aim, aim, aim. . .” There
meet is based on modeled or measured enviroire elements of truth to both views.
mental quality. For example, stationary sources of Typically, the uncertainty surrounding the risks
air pollutants such as sulfur dioxide may not emiosed by pollutants is far greater than the uncer-
that pollutant in quantities that would violate air tainty surrounding the potential for abatement. A
quality standards in the vicinity of the facility. Un- high degree of uncertainty can lead to EPAS in-
der a technology-based strategy, the targets thability to implement congressional goals; at best,
sources must meet are based on technological cawill certainly slow the agency down (96). EPA's
pability or potential to lower pollution, rather than slow pace in issuing standards for hazardous air
adirectly specified level of environmental quality. pollutants under the 1970 Clean Air Act is a prime
Under this type of strategy, the level of environ-example. Before the 1990 Amendments, when the
mental protection is indirectly specified by the Act was significantly changed, EPA had listed
stringency of the abatement requirement. For exeight substances as hazardous air pollutants and
ample, sewage treatment plants are required to reomulgated emission standards for seven of
move a percentage of the pollutants entering ththese. Section 112 followed a harm-based strate-
facility. gy, requiring EPA to establish emission standards
Congress has sometimes preferred one, and ata level that provides “an ample margin of safety
other times the other, but has most often attempted protect the public health.” In the 1990 Amend-
to solve environmental problems through a comments, Congress added a technology-based strate-
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TABLE 1-7: Instruments Used for Risk-based

Strategies and Technology-based Strategies
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gy to the harm-based approach of this section,
requiring EPA to issue emission standards for 189
pollutants. These emission standards, to be set by
EPA, are to achieve the maximum degree of emis-
sions reduction deemed possible by EPA.

As shown in table 1-7, some of the policy
instruments covered in this study follow a risk-
based approach, some are primarily technology-
based, while others can be based on either
approach. For those instruments with fixed targets
that apply to single sources or products—the most
common tools in use today—the choice of strate-
gy guides one to particular instruments. If the ana-
lytical capability to support a risk-based approach
exists, either harm-based emission standards or

product bans and limitations are possible. A
technology-based strategy can be implemented
through either design standards or technology
specifications.

Table 1-7 aso includes multisource instru-
ments and two of the instruments that do not have
fixed targets. Note that most of these instruments
can be used following either a risk-based or
technology-based approach. For example, for
both integrated permitting and tradeable emis-
sions, all that isrequired is afixed emissions tar-
get. The target can be set based on the level of risk
posed by the emissions or simply on the technical
potential for, and often the cost of, control. In the
case of emissions trading to control acid rain, the
congressional specification of allowable nation-
wide emissions seems to be based on a combina-
tion of the two strategies.

Pollution charges high enough to alter behavior
have most often been discussed by economists in
the context of a harm-based approach, that is, set
at alevel appropriate to damages that result from
remaining emissions, but the charge can easily be
technology based as well. For example, Sweden
has set emission fees on nitrogen oxide emissions
from electric utilities based on the expected cost of
a particular technology (selective catalytic reduc-
tion) considered to be the best available technolo-
gy at the time the fee was set.

For many problems, regardless of whether
Congress prefers a risk-based strategy or a
technology-based strategy, if ignorance of the
risks posed by pollutants is too great, the option to
use risk-based approaches is pragmatically fore-
closed. Increasing research offers no guarantee of
providing answers with the degree of rigor that
Congress might desire. But reducing ignorance
about the health and ecological risks posed by pol-
lutants may at least create the opportunity to pur-
sue harm-based regulatory strategies.

Thus Congress might consider severa actions
for improving the ability to use harm-based strate-
gies. First, Congress could increase funding for
research on risk assessment methods develop-
ment. The estimated $75 million per year spent on
methods development ($65 million for health
risks (198) and $10 million for ecological risks



Chapter 1 Summary |43

(50)) clearly has not provided a firm foundation Other instruments can be expressed as either
for EPA decisionmaking. For example, a user fe@nd results or as the means of achieving those re-
of one cent per pound on the pollutants reportedults. Design standards are probably the best ex-
released or disposed of to the environment by faample of these. Under the Clean Water Act,
cilities required to report emissions under the TRICongress requires EPA to issue design standards
could be used to support research to help undeas effluent limits or concentrations, that is, has
stand the environmental implications of the emismandated that they be performance based. This is
sions reported. This would increase by 50 perceniot always the case, however, and some design
the funds available for risk-related methods restandards end up looking more like technology
search. specifications to sources. Sometimes this happens
Second, when either establishing or amendingt the federal level; more often, it occurs as the per-
an environmental protection program that followsmit is issued, typically at the state level.
a risk-based strategy, Congress could provide The absence of accurate, reasonably simple,
funds to be used specifically for the research needsd affordable monitoring technology is one of
to support that program. New risk-based regulathe primary reasons that performance-based regu-
tions are likely to require considerable invest-ations are sometimes rejected. Moreover, this is
ments in research to improve capabilities foroften a reason that multisource instruments are
exposure assessment, for effects assessment, ofoided in favor of single-source approaches.
both, in order for new initiatives to succeed. From the opposite perspective, improved moni-
Finally, Congress could direct EPA to use itstoring capabilities have been used to promote
existing authority under the Toxic Substancediexibility and increase assurance.
Control Act (TSCA) to require the sources of The more advanced the monitoring technolo-
pollution to finance the chemical-specific datagy—relatively inexpensive, automated, reliable,
needed for use inrisk assessments. EPAis currerind capable of frequent sampling—the easier it is
ly planning to use this authority to request new into use policy tools that depend heavily on end
formation from sources of hazardous airresults. When monitoring capabilities are poor,
pollutants (HAPs). EPA may soon issuéealeral  regulators are often hesitant to move from source-
Registerproposal announcing its intent to requirepy-source instruments such as design standards to
test data for about 20 of the 189 HAPs listed in th@numsource approaches such as tradeable emis-

CAA, saving the agency an estimated $30 millionsjons and integrated permitting. Design standards

to $40 million in testing costs (190). at least offer some options for using surrogate
measures for assuring compliance without the
Becoming More Results Oriented necessity of directly monitoring pollutants. For

Regardless of which policy instrument or com-example, concern over the adequacy of methods
bination of instruments is chosen, when Congres$p quantify volatile organic compound (VOC)
EPA, or state regulatory agencies specify end reemissions has been a stumbling block to establish-
sults rather than the means for achieving the reng marketable emission programs for controlling
sults, sources will have greater flexibility to urban ozone.

achieve the targets in ways that are most cost ef- When monitoring technology is well devel-
fective or otherwise beneficial to them. Several obped, the likelihood of public and regulatory
the policy instruments are inherently results ori-acceptance of alternative approaches, such as trad-
ented or performance based. Harm-based stamg or fees, increases. An innovative program in
dards and tradeable emissions, which ardinnesota allows a tape manufacturer, 3M, more
expressed in terms of allowable emissions, are exegulatory flexibility in exchange for substantial
amples. overall reductions in VOC emissions and the de-
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velopment of a continuous emissions monitoring As discussed earlier, we have the most exten-
system for VOCs. sive experience with implementing single-source,
To encourage the development and use of bettéixed-target tools such as harm-based standards,
monitoring technology, Congress could take seveesign standards, and product bans or limitations.
eral actions. First, it could increase funding tolnformation reporting, subsidies, and technical
EPA for research on new emissions monitorinthssistance are being used more frequently now in
technologies. Research and development fundingnvironmental protection programs than in the
by EPA for new emissions monitoring methods iSpast, and we have some experience using these
currently quite modest. Funding has averagegyols in related policy areas, such as agriculture
about $90 million per year over the last three fiscal g energy. For others—tradeable emissions,
years (217). About half of the research is foryq|ytion charges, integrated permitting, and chal-
methods applicable for multiple media; of thelenge regulation—we have even fewer experi-
single-media research, most is for air pollutiongpces or evaluations of experiences on which to

mc:ar\lll[torlngt]_. N C e h base decisions about appropriate uses.
ernatively, Longress couencourage the In the United States, for example, use of pollu-

use .Of preferred technologies by establlshl_ng ecq;on charges has been limited almost exclusively
nomic incentives based on the characteristics Cﬁ
u

volume-based fees for residential solid waste
the methods chosen. For example, Congress co .
. . e isposal. Other OECD countries have used pollu-
instruct EPA to develop discount factors similar to,.

an approach adopted by Massachusetts, which rg(_)n charges more widely to redqce emissi_on_s and,
wards facilities for the use of better emissionsomeWhat less often, for landfilled and inciner-

gquantification techniques but still allows currentated wastes. However, th_ese cou_ntnes h_ave only
methods. Massachusetts has designed an 4fc€ntly begun to experiment with setting the
pollution emissions trading program that uses gharges atalevel h_|gh enoughto ratchetemls_smns
multiplier to adjust the emission reduction creditsdownward. In addition, OECD was able to find
available for trading. Massachusetts leaves thbltle systematic evaluation of these programs.
type of monitoring up to each source but discountd hus, as in the United States, little evidence exists
emission reductions quantified through less accufor drawing conclusions about the problems for
rate methods. Sources receive full credit for reduchich pollution charges might be most effectively
tions that come from irreversible process changesised and the type of institutional problems to be
between 80 and 95 percent credit for reduction€xpected during implementation.

monitored using continuous emissions monitors, Yet interest in learning more about how these
and so on to as low as 50 percent for reductiongstruments actually work in practice, rather than
that are estimated rather than monitored. Thus theory, is clearly growing. State and local gov-
there is a considerable economic incentive to usernments, as well as EPA, have been incorporating

the more accurate methods. less familiar policy tools to construct innovative
approaches to meeting environmental goals. In-

Learning More About the Strengths and dustry trade associations, individual companies,

Weaknesses of Less-Often Used Tools and some environmental groups have joined in

Even when decisionmakers decide on the criterithese efforts to find new approaches that are effec-
they wish to emphasize, knowing which instru-tive in achieving many of the criteria while mak-
ments will be most effective is often difficult. ing progress toward goals. To date, however,
Lack of experience using many of the tools andmany more of these new approaches have been
consequently, the poor base of information abouproposed than implemented, and many more im-
their performance are major stumbling blocks. plemented than evaluated.
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Most evaluations of these instruments are donspond to state and local differences or particular
analytically or ex ante—that is, before the instruproblem characteristics.
ments are selected and implemented—to try to an- Note that EPA is beginning to experiment with
ticipate or predict likely outcomes. Post factoalternative regulatory strategies as part of the larg-
evaluations, based on sound methodological ager Clinton Administration effort to “reinvent gov-
proaches, are almost never completed. Even wharnment” (32). In Project XL, EPA is trying to
an evaluation is completed for a new approachjetermine how to allow firms that are envi-
drawing clear lessons from the experiences of oneonmentally “good actors” to replace existing
or two facilities that could then be transferred withregulatory requirements with more flexible alter-
confidence to other facilities, companies, indushatives—assuming they achieve better results
tries, regions, or problems is difficult. than expected under existing law. In the Common

If Congress wants information about instru-Sense Initiative, EPA is experimenting with sec-
ments that have seldom been used in envirortor-wide industry agreements as a “complement
mental programs, better information aboutto, or as a replacement for” traditional single-
instruments that are used widely, or better diffusource regulations. These and other regulatory ex-
sion of the little information already available, periments are still in their early stages and
two approaches might be considered. Congress may wish to follow them closely.

First, Congress could encourage experimenta- Congress may also want to consider actions to
tion with some of the less well-known tools to establish or strengthen evaluations of imple-
learn more about their effectiveness in specific sitmentation experiences with both unfamiliar and
uations before advocating their widespread usecommonly used policy tools and to disseminate
For example, Congress could establish a limitedhe results. To ensure that these evaluations build
number of state or regional experiments usingur knowledge base about the effectiveness of
instruments or combinations of instruments withtools, they could be required to track the imple-
which the United States has little experience (e.gmentation and results of both experimental and
challenge regulation, integrated permitting, andexisting programs. This knowledge could then be
pollution charges). These experiments might inshared with the public and others in government
volve many facilities (e.g., associated by an indusand industry to improve the choices that are made
try or a watershed) to increase the likelihood ofn the future. Good ideas don't speak for them-
identifying lessons about opportunities and probselves. Thus, Congress might want to consider
lems across multiple facilities. This limited ex- asking EPA to strengthen its role in facilitating the
perimentation could improve the confidencetransfer of information about how these instru-
policymakers have in using tools selectively to rements actually work in various settings.



