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Fo reword

oncerns over the costs of pollution control and the persistence of some

pollution problems have fueled criticism of how the nation is pursuing its

environmental protection goals. In particular, interest in policy instru-

ments that utilize or improve market forces, while not new, has grown
considerably over the past decade. Yet this interest continues to be met with con-
fusion—and sometimes unrealistic expectations—about what these approaches
can accomplish in some instances, and with suspicion over whether they can offer
meaningful protection. The Senate Committee on Environment and Public Works
asked the Office of Technology Assessment (OTA) to help Congress sort out the
often conflicting claims about the effectiveness of major policy instruments.

The assessment looks at a range of regulatory and nonregulatory instruments,
both the old standbys and less commonly used approaches. The “ideal” instru-
ment would move the nation toward a cleaner environment, be as cost-effective
and fair as possible, and accommodate increasingly rapid changes in science and
technology. Finding an instrument to satisfy all of these objectives at once has sel-
dom proved possible in the past—and may be even more difficult in the future.
But whether Congress prefers to specify the choice of policy tool itself or delegate
the choice to states, localities, or the Environmental Protection Agency (EPA),
someone is faced with the difficult problem of matching tools to problems.

This “user’s guide” presents a framework to help decisionmakers narrow down
the choice of instruments for addressing a particular problem. First, the report de-
scribes 12 policy tools, and how and where they are currently used. Based on state,
federal, and international experience as well as theoretical literature, OTA rates
the relative effectiveness of these tools in achieving each of seven criteria often
considered in environmental policymaking. Given a decisionmaker’s preferences
among the criteria and the characteristics of a particular problem, this framework
draws attention to those instruments that might be particularly effective—or used
with caution.

OTA appreciates the generous assistance of the project advisory panelists, re-
viewers, contractors, and other individuals who contributed ideas and informa-
tion for this study. Their suggestions and advice were extremely valuable.
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ROGER C. HERDMAN
Director
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IExecuﬂve
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.

Kewwng
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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
Integrated permitting

m Single-source

Harm-based standards

Design standards

Technology specifications
Product bans

0to
5%

more than
75%

5to
15%f

15to
35%

35 to 75%

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

Technical assistance
Subsidies

Information reporting
Liability
Pollution charges

Challenge regulations
Tradeable emissions
Integrated permitting

T
Harm-based standards ’ o
Design standards °
Technology specifications L]
Product bans °

Costs and
Environmental Results Burdens Change
S
3 c i)
2 £ 5
N g
c F g £ °
3 @ S ®
2 g g 2 3
5} = > c
3 2 g £
5 3 o £ 3
5 £ 2 3 3
3 % £ g £
g s &| & @&
vV e | o . ° .
v . ') v (] .
V . ° . . .
(o) * . . . 0
. v [} [ )
. o o 0 0
° O 0
) €
. v
(o) . . . - i
® o . v .
0* . v . v
V = Use with caution . = Average

® = Effective

O = It depends

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. * “Effective” means that the instrument is typically
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.

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
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= 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

Chapter 1 Summary 117

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-

Chapter 1 Summary | 27

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
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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

Costs and
Environmental Results Burdens Change
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Technical assistance v { 0o . () .
Subsidies v s . V) . .
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,
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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



Chapter 1 Summary | 37

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
O = It Depends a
p. . § §§ . g %o o2 gt S " =3
v = Use with caution 5 s é g’g ég S5 % 8 g’._% g § z ‘gé g g é
Cost-effectiveness and faimess v v . . o ° o | . o : o
" Cost-effectiveness for society v v . . . o (-] ) . () v .
g Cost-effectiveness for sources v v . . 0 0 0 0 0
§ Fairness to sources v v . . . ° ° v v . . .
% Administrative burden to sources . . . . v v \v} . v . . .
§ Demands on govemment ‘ . i v . . ° . . ° v .
Costs . . . v . . o . . [ v .
Ease of analysis V Vv \v} o o v . . . .
Assurance of meeting goals * * * * o o . ‘ - v v v
Action forcing ° 0 ° 0 ® (] o . . v v v
Monitoring capability L] 0 0 . o v v v v . . .
£ Famiaritywithuse . vV e e . . v | v . e o o
z Poilution pravention ® (-] -] ‘ . i : . -] E . ]
% lees'preverition an advantage o 0o [ . [+ ] . . . o . o (]
g Focuses on leamning . v v v . . o R (. ) (-] . [ ]
2 Environmental squity snd justioe e L e N EY e e e
Distributional outcomes ) . . . . v v v . . .
Effective participation . . ) . . v v v . ° () ®
Remediation ) . . . . . . . o . [ ]
Adaptabliity v v v S | . o 3 (] ° L)
Ease of program modification vj v} v v v v . v o [ ] ®
® Ease of change for sources v v v . o] [ [ o (] [ ] . [ ]
§ Technology Innovation and diffusion . * . o o L ] . . . .
© Innovation in regulated industries . v v . . (-] o ® . . . .
Innovation in EG&S industry . v [ J . . 0 0 . . . . v
Diffusion of technologies . . ° . ® . . [ ] {

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

Instrument
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Tools with fixed targets-
single-source:
Product bans and limitations [ [ —
Technology specifications — 1 EREE
Design standards L1 |
Harm-based standards e 1
Tools with fixed targets-
multisource:
Integrated permitting —
Tradeable emissions e ERTEER
Challenge regulations | s
Tools without fixed targets:
Pollution charges 1 | oeEEm
Liability [ [

Sl ent often follows strategy
O Instrument  occasionally  follows-strategy
O Instrument rarely follows strategy

SOURCE Off Ice of Technology Assessment, 1995,

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
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(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.



Pollution
Control
Today

n the 25 years since the issue of environmental protection

first exploded onto the American political agenda, Congress

has enacted and revised dozens of relevant statutes. Most of

these laws are regulatory in nature; they are designed to
change private conduct in ways that will help preserve and protect
the human environment. In this chapter, we characterize which
pollution problems are regulated today or are likely to be in the
near future.

In the first section, we look at pollution control from two per-
spectives. First we outline where our pollution control dollars are
being spent today and briefly review the progress cleaning up the
environment over the last two decades. After that, we present one
view of the pollution problems that still remain.

In the second section, we present four case studies that illus-
trate the issues raised when “real world” environmental programs
are designed and implemented. Specific instruments are chosen
to achieve environmental goals, but they obviously must satisfy
other criteria as well. Each program offers a glimpse of the vari-
ous ways each of the seven criteria (briefly presented in chapter 1
and discussed more fully in chapter 4) have been or could have
been taken into account to choose effective policy tools.

The case studies illustrate the use of instruments that directly
limit pollution and those that lower pollution but do not set fixed
targets. In the first group we describe the use of tradeable emis-
sions in an air pollution control program in the Los Angeles area
and the use of integrated permitting in New Jersey. These two
policy tools are among the less used, but quite promising, ap-
proaches in the environmental policy toolbox.

Many of the instruments considered in this study do not have
fixed pollution targets. The third case study illustrates one of

| 47
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these, information reporting, by discussing tworent environmental expenditures under these and
California programs: Proposition 65 and the Airother environmental statutes. About one-third of
Toxics “Hot Spots” program. Our fourth casethe total is spent controlling water pollution;
study focuses on technical assistance, as used wsemewhat over 20 percent controlling air pollu-
der the Massachusetts Toxics Use Reduction Action; another 20 percent disposing solid waste; 15
percent preventing, treating, and storing hazard-
TODAY’S PROBLEMS ous waste; 5 percent cleaning up old hazardous
Before we move on to consider the values and i waste sites; and_ qbout 1 to 3 percent gach on ernk-
, : : r1ng water, pesticides, and other toxic chemical
terests policymakers bring to problem solving, we rO0rams
need to take a quick look at the kinds of problemg g .

we are working on today and may face tomorrow, As can be seenin figure 2-2, about 45 percent of
After all, our choice of policy tools is likely to be the total is spent by government (with local gov-

. ) - rnment spending the largest share), 40 percent b
in large part influenced by the characteristics Oﬁusiness an 159percen?directly bi/ hoSsehoIdsy
the problem being addressed. ’ '

Today the United States is spending about $1090Agam, about one-third of today's abatement

billion per year controlling and preventing pollu- sts are spent to maintain and improve the quali-
. pery . gandp gp ty of the nation’s surface water. The vast majority
tion. While controlling pollution more wisely

may lower these costs, the demands from a grom?f this expenditure is to clean up wastewater from

. identifiable municipal and industrial sources.
ing economy can be expected to offset some of,

even overshadow. these gains. Understandin hile many of these sources have significantly re-
; ro 9 ' . Juced their discharges over the last 25 years, many
which problems require the largest expendlture§

! . . akes, streams, and estuaries are still impaired.
e e ot e Ather e of et pllon—nonpoi
9 may'y he ‘argest cos gs. source pollution from agricultural and urban run-
are certainly many inefficiencies in the way the : -
. . off—is ranked among the very top of remaining
nation protects the environment. It makes sense o . S
. risks to ecosystems. Relatively little is spent on
look first at those areas that cost the most.

. controlling nonpoint source pollution today;
is Euénlinngggge:hﬁls:r?ialsgss (;Tr]w(I)St c:rttgf tﬁgniiymoreover, the costs of controlling many of these
P aay . yp PICsources in the future might also be quite high.

ture. Even with today’s substantial investment o :
. Of the total water pollution control costs, close
money and effort, many environmental problem ) .
. .~ 10 65 percent is spent by federal, state, and, pri-
remain and new ones may emerge. Later in this :
: : . narily, local governments. Business spends about
section we review the results of an EPA exercise t : . \
- . Lo 0 percent and the remainder is spent directly by
rank remaining environmental priorities in each o
. ) : ouseholds.
the 10 EPA regions. The wide variety of types o . : .
. : .« . . Information on water quality trends—that is,
remaining problems and sources identified in thi

. : hfe progress made over the last two decades—is
exercise underscores the need for a diverse set . :
policy tools. almost completely lacking. Much anecdotal in-

formation and data collected by the U.S. Geologi-

) cal Survey (USGS) on a limited number of sites
[J The Cost of Pollution Abatement nationwide indicate some improvement for some
About 85 percent of the approximately $100 bil-contaminants (e.g., bacteria and phosphorus).
lion spent annually on pollution abatement is tiedHowever, for other contaminants (e.g., dissolved
to the requirements of the Clean Air Act (CAA), oxygen and nitrates), the USGS data show no dis-
the Clean Water Act (CWA), and the Resourcecernible trend (91).

Conservation and Recovery Act (RCRA)—the Although data are sketchy even abtaday's
three statutes covered in this report—or similamwater quality, currently about 40 percent of the na-
state and local programs. Figure 2-1 displays cution’s river miles that have been assessed either do



FIGURE 2-1: Pollution Abatement Expenditures,

by Statute, 1991
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SOURCE: Office of Technology Assessment, modified from Don
Garner, “Pollution Abatement Costs,” Contractor Report to OTA, 1994.

not support, or only partially support, the benefi-
cial use designated by the state (e.g., swimming,
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 partialy
support, designated use (212). Agriculture is
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
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However, much remains to be done. Many
areas still do not meet air quality standards for cri-
teria 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 counties that exceed air quality standards
for urban ozone. About 12 million people livein
counties that exceed air qudity standards for car-
bon monoxide, and about nine million people live
in counties that exceed standards for particulate
matter (21 1). The recently amended program to
control emissions of hazardous air pollutants is
gtill in its early stages.

In contrast to water pollution control, most air
pollution control costs are borne by the private
sector. About 55 percent is spent by business 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

FIGURE 2-2: Pollution Abatement Expenditures,

by Sector, 1991

U.S. total approximately $100 billion/year
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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- Local  Local
cent and |lead emissions have dropped by 98 per- 2000 24%
cent since 1970. Nitrogen oxide is the only criteria
ar pollutant to have increased since 1970, by
about 10 percent (205).
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ecosystems. However, siting landfills is becom-spend about 7 percent of the total for cleaner cars
ing increasingly difficult, which results in higher and gasoline and an additional 5 percent for solid
disposal costs. Per capita net discards of solidiaste disposal.
waste have been declining over the past decade The largest government expenditures are for
due in part to increased rates of recycling, but natvater pollution control. About 16 percent of total
fast enough to offset population growth (48). Soljollution control costs are spent by state and local
id waste disposal costs are shared about equalfjovernment on publicly owned treatment works
between government and the private sector. (POTWSs) and other sewerage. The federal gov-
Another 20 percent of the total is spent on hazernment spends an additional 4 percent through
ardous waste. About three-quarters is spent dedhe State Revolving Fund. Government costs for
ing with hazardous waste under RCRA and thesolid waste disposal are also significant. About 9
remainder to clean up existing hazardous wastpercent of total pollution abatement costs is spent
sites under the Comprehensive Environmentaby local governments dealing with trash. In addi-
Response, Compensation and Liability Acttion to funds appropriated to states and local gov-
(CERCLA, also called Superfund). Most of theernments to help build POTWSs, the federal
costs of dealing with hazardous waste are borne lyovernment spends a significant amount on haz-
business. ardous waste. Some of this, over 3 percent of na-
The remaining 10 percent of the total is spentionwide costs, is spent on Superfund. A similar
on regulations under the Safe Drinking Water Actand rapidly increasing amount is spent dealing
regulating pesticides under the Federal Insectiwith hazardous waste at government facilities.
cide, Fungicide, and Rodenticide Act (FIFRA), Pollution abatement expenditures are a small
regulating new chemicals under the Toxic Subbut noticeable percentage of expenditures within
stances Control Act (TSCA), and a few other stateach of these sectors. Total expenditures are equal
utes implemented by EPA. Most of the drinkingto about 2 percent of the gross national product.
water costs are spent by government and the bulk Government expenditures, on a percentage ba-
of the costs under the other statutes is spent by tlsés, are somewhat higher than private sector ex-
private sector. As we shall see in the next sectiorpenditures. Close to 4 percent of local government
the risks from drinking water and pesticides rankexpenditures are devoted to environmental
quite high on comparative assessments of risk. protection, again with most of this going to sew-
Figure 2-3 breaks down pollution abatementage treatment and solid waste disposal. Close to
expenditures by both statute and sector. Again, df.5 percent of federal expenditures (not counting
the $100 billion per year spent on capital and operSocial Security or Medicare) are for pollution
ating costs, government and businesses eactbatement.
spend between 40 and 45 percent of the total. Less than 0.5 percent of household expendi-
Households pay the remainder, about 15 percentures go to pollution abatement. By businesses,
Among businesses, expenditures are abouhis percentage is just under 1 percent of the value
equally divided between manufacturing and otheof shipments. However, as shown in figure 2-4,
businesses, for example, electric utilities and minthis percentage varies considerably. Figure 2-4
ing. Of the government expenditures, local gov-displays pollution abatement costs as a percentage
ernment by far spends the most, about one-quartef value of shipments for manufacturing and sev-
of the nation’s total. eral major nonmanufacturing industries. These
The bulk of the expenditures by business is focosts are disaggregated to the finest resolution
air pollution control, water pollution control, and available—the four-digit standard industrial code
dealing with hazardous wastes under RCRA an¢iSIC).
CERCLA. Businesses spend between 10 and 12 Control costs are as high as 9 percent of value of
percent of the total abatement expenditures fromshipments, but for very few industries. For the 11
all sectors in each of these three areas. Householftsir-digit SIC industries where control costs ex-



FIGURE 2-3: Pollution Abatement Expenditures, by Statute and Sector, 1991
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ceed 4 percent of value of shipments, their total
value of shipmentsis about 1 percent of the indus-
trial total. Those industries whose control costs
exceed 2 percent of value of shipments spend
close to two-thirds of industrial control costs but
are responsible for about 20 percent of the value of
shipments. Those industries where control costs
are less than 1 percent of value of shipments are
responsible for about 75 percent of the total value
of shipments.

If media attention were the only guide, one
might assume that the bulk of the nation’s pollu-
tion abatement expenditures was devoted to deal-
ing with hazardous materials, with very little of it

spent on pollution prevention. This s not the case.
Using the above estimates as a rough guide, about
one-third of abatement costs are spent on hazard-
ous pollutants. The rest is for controlling criteria
air pollutants such as ozone and particulate, con-
ventional water pollutants such as suspended sol-
ids and oxygen-demanding materials, and solid
waste.

Pollution prevention is more prevalent than is
usually recognized. The only reliable data on
pollution prevention versus end-of-line control
methods are for capital expenditures within
manufacturing. The last decade has seen a marked
increase in the use of pollution prevention. During
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FIGURE 2-4: Pollution Abatement Costs versus

Value of Shipments by Industry, 1991
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the early 1980s, manufacturers reported about 15
percent of their abatement expenditures for pollu-
tion prevention. Over the last 10 years, this has
doubled. A U.S. Census Bureau survey estimates
that about 35 percent of capital expenditures in
1992 were for pollution prevention. This varies
somewhat by medium, ranging from about 25 per-
cent for water pollution control, to 35 percent for
waste, to about 43 percent for air pollution con-
trol.

ORemaining Environmental Problems

Tomorrow’s environmental agenda will contain
many new priorities, but much of it will befilled
with problems that remain from yesterday. This is
the conclusion of several reports that have at-
tempted to assign qualitative rankings for today’s
major environmental risks as part of an effort for
setting tomorrow’ s environmental priorities.
These include two national studies and compara-
tive risk exercises by al 10 EPA regions and by six
states.

As might be expected, there are both similari-
ties and significant differences among the results.
Some of these differences are due to the fact that
environmental problems vary from region to re-
gion. Other differences stem from the regrettably

crude state of the art of comparative risk assess-
ment. While such attempts do help identify signif-
icant environmental problems, they also make
clear that: 1) much of the information needed to
compare risks is not available; and 2) priority set-
ting depends as much on values as estimates of
harm.

Some of the problems identified have been ad-
dressed by the major environmental laws for two
decades but have been resistant to solution. Others
have received little attention to date. They are
found in al media—air, water, and land-and
they include both risks to human health and risks
to natural ecosystems.

The first of these reports, Unfinished Business,
was prepared by EPA in 1987. EPA first identified
31 environmental problem areas and then qualita-
tively identified and ranked the remaining risks to
human health, ecological, and social welfare.

The key risks to human health identified by the
report included the following:

s indoor ar pollutants, including radon;
= worker exposure to chemicals;
= pesticides;
= criteria air pollutants, such as fine particulate
and urban ozone;
consumer product exposure;
hazardous air pollutants;
drinking water; and
accidental releases of toxics.
Note that the health risks within this highest
category are not ranked, due to both data limita-
tions and the difficulty of comparing cancer and
noncancer health risks.
Unfinished Business judged the following eco-
logical risks as greatest:
= globa warming;
= gratospheric ozone depletion;
= physical dteration of aguatic and terrestrial
habitats; and
= mining and gas and oil extraction.

The report ranked several ecological risks
somewhat lower, but still high:

. Criteria air pollutants;
. point source discharges of water pollutants;
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= nonpoint sources of water pollutants; and ercises by the states. Results of the regional exer-
= pesticides. cises, displayed as figures 2-5 and 2-6, illustrate

Several years later, EPA's Science Advisory'€gional variation and, once again, differences of
Board (SAB), in response to a request by the EPRPinion among different groups doing the evalua-
Administrator to reviewJnfinished Businesss-  tions.
sued its own list of the most significant environ-  Figure 2-5 displays the number of EPA regions
mental risks. The SAB Human Health Committeerating each of approximately 20 problem areas as
felt that four of the high-risk human health prob-high, medium-high, medium, etc., with regard to
lems identified byJnfinished Businessere firm-  risks to human health. The categories are similar
ly supported by available data: but not identical to those used Wnfinished
= ambient air pollutants, including both criteria Businessand the SAB report. For example, the

air pollutants and hazardous air pollutants; ~ cateégory of “criteria air pollutants” is further dis-

= indoor air pollution; aggregated to ozone and carbon monoxide, partic-
= worker exposure to chemicals in both industrW'ate matter, airborne lead, and sulfur and nitrogen

and agriculture; and oxides. Several of the earlier categories are miss-
= pollutants in drinking water. ing (including worker exposure to chemicals,

ated as one of the highest risks, but not within
PA's jurisdiction). The order in the figure dis-
plays a rough nationwide rankifdyy ordering

The committee stated that many of the othe
areas identified bynfinished Businessvolved

“potentially significant exposure of large popula-

tions,” but that the “data bases to support thesg‘ose risks rated highest by the most EPA regions
concerns are not as robust” as for the four prob-'rSt' Note, however, the widely scattered results:

lems listed above. threg-quar_ters of the risks were rateq as high or

The Ecology and Welfare Committee identi- Medium-high by at least one EPA region.
fied four high risks: The rough nationwide orderl_ng that results
« global . from combining each of the 10 independent re-

global warming, . gional comparative risk exercises tracks fairly
= stratospheric ozone depletion; . . . .

. . . closely to the nationwide studies discussed above.
= habitat alteration and destruction; and 4 . !
. o : . The highest ranked human health risks include
= species extinction and overall loss of biological cks th h b i ith f
diversity some risks that we have been grappling with for
’ . _ _ many years (e.g., ozone and carbon monoxide,
_Two of the ecological risks ranked relatively pegicides, and drinking water), risks that only re-
high byUnfinished Businessere ranked as Me- cently have been recognized as major and not well
dium-risk problgms by the SAB co.mmlttee.. addressed by our current system (e.g., indoor air
= water pollution, such as toxics, nutrients,pollution, including radon), and at least one (haz-
biochemical oxygen demand, and turbidity;ardous air pollutants) that has recently been ad-
and dressed by a significantly expanded regulatory
= pesticides. program.

Recognizing that such nationwide rankings Figure 2-6 displays the rankings of ecological
could not adequately reflect the regional variatiorrisks by the 10 EPA regions. Physical alteration of
among environmental problems, EPA asked eachatural habitats are ranked high by all of the risk-
of the 10 EPA regions to undertake comparativeanking exercises—all 10 EPA regions and the
risk-ranking exercises and sponsored similar extwo nationwide exercises. The nationwide exer-

1Risks were ordered from highest to lowest by assigning 5 points for each region that rated a risk as high, 4 points for a medium-high rating,
3 points for a medium rating, etc. Other weighting schemes would, of course, result in somewhat different rankings.
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FIGURE 2-5: Ranking of Human Health Risks, Ratings by 10 EPA Regions
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cise ranked two global issues—global warming
and stratospheric ozone depletion—higher than
the regional efforts. The regiona efforts ranked
more localized problems, such as nonpoint source
water pollution, pesticides, and ozone, higher than
the nationwide exercises. This may have been due

to a difference of opinion or values, or merely that
the regionsfelt that their job wasto identify risks
for regional attention.

Some of the problems mentioned above pose
risks to both human health and ecosystems, for ex-
ample, pesticides, stratospheric ozone depletion,
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FIGURE 2-6: Ranking of Ecological Risks, Ratings by 10 EPA Regions

Number of regions rating each risk high to low
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and criteria air pollutants such as ground level  “combined risk ranking” of the combined con-
ozone and sulfur and nitrogen oxides. Others pose  cerns of the 10 EPA regions. The ranking assumes
risks primarily to one or the other, for example,  that equal concern is given to human health risks
physical ateration of natural habitats, nonpoint  and ecologica risks. Weighting one more than the
source water pollution, and indoor air pollution,  other would, of course, result in different rank-
including radon. Figure 2-7 displaysarough  ings.
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FIGURE 2-7: Combined Human Health and Ecological Risk,

Rankings by 10 EPA Regions

Pesticides
Nonpoint source water pollution ; i i }
Indoor radon

Physical degradation of terrestrial ecosystems

Physical degradation of water and wetlands

Stratospheric ozone depletion
Ozone and carbon monoxide
Indoor air other than radon
Hazardous air pollutants

SO,, NO,, and acid rain [N 1
Particulate matter (NN
CO,and global warming [MEl____ "]
Aggregated drinking water | NN

Airborne lead
Aggregated groundwater
Accidental chemical releases

Industrial wastewater [l
Municipal wastewater |_____]
Radiation other than radon |
Superfund hazardous waste 2D
RCRA hazardous waste [l

Industrial solid waste

Municipal solid waste
Storage tanks

I

m Human health

"] Ecology

0

t t T

20 40 60 80

Percent of potential maximum score

SOURCE: Office of Technology Assessment, based on data on regional rankings provided by R. Curry, Strategic Plan-
ning and Management Division, U.S. Environmental Protection Agency,

EPA has sponsored risk-ranking exercises by
states as well. Figure 2-8 displays the results of
these exercises by six states: California, Colora-
do, Louisiana, Michigan, Vermont, and Washing-
ton. All but California provided integrated risk
rankings, that is, evaluated each of the problems
by considering all of the risks—both to human
health and to ecosystems—that they pose. Note
the somewhat similar ranking of the most serious
problems by the EPA regions and the states, with a
few notable exceptions: indoor air pollution, pes-
ticides, and stratospheric ozone depletion are con-
siderably further down the states lists.
Complicating the comparison, however, is that
not all the states followed the same procedure.

Some of the states (e.g., Washington and Louisi-
ana) ranked priorities for state action while others
(e.g., Vermont and Colorado) ranked risksto the
state, regardliess of whether they felt state action
was appropriate.

MATCHING TOOLS TO PROBLEMS

The case studies examined in this chapter illus-
trate the issues raised when real-world environ-
mental programs are designed and implemented.
Specific instruments are chosen to achieve envi-
ronmental goals. These choices offer at least some
glimpses of the various ways each of the seven cri-
teria briefly presented in chapter 1 and discussed
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FIGURE 2-8: Combined Human Health and Ecological Risk, Rankings by Six States
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more fully in chapter 4 have been taken into ac-
count.

The first two case studies illustrate several of
the less commonly used—but especially promis-
ing—instruments with fixed emissions targets.
tradeable emissions and integrated permitting.
The latter two case studies illustrate two of the
available approaches without fixed targets. in-
formation programs and technica assistance. The
specific examples and criteria discussed in each
case study are shown in box 2-1.

ORECLAIM Tradeable Emissions
Program

The Regional Clean Air Incentives Market (RE-
CLAIM) is one of the biggest experiments in envi-

ronmental regulation in the United States. Many
stakeholders took part in the lengthy negotiation
necessary to formulate and adopt a controversial
pollution control program. Emissions trading,
long discussed in economic literature and adopted
in the 1990 Amendments to the Clean Air Act
(CAA) for controlling acid rain, is the focus and
hope for more cost-effective air pollution emis-
sions reduction in the South Coast Air Quality
Management District (District).

RECLAIM, first implemented in January
1994, took three years to develop because of an
unusualy open and public process. Growing fed-
eral interest in alternative regulatory approaches
and serious concern with the cost of air pollution
control in California’s troubled economy spurred
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BOX 2-1: 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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the District to attempt a major experiment in reguHow RECLAIM Works

Iat|o'n.2' _ At the most basic level, RECLAIM establishes an
District regulators were faced with many chal-gmjssions trading market for stationary sources in
lenges before program development even bape pistrict that emit four tons or more of nitrogen
gan—for example, the need to fit into an already,yiqes (NQ) or sulfur dioxide (S@ per yeas At
elaborate regulatory structure at the state and feghe time of implementation, total RECLAIM
eral level. The RECLAIM program, which is part g rces included 41 SQacilities (representing
of the District's Air Quality Management _Plar_1 approximately 85 percent of the reported,SO
(AQMP), must be approved by the California Air e missions from stationary sources in the District)
Resources Board (CARB) to be incorporated ag g 390 NQfacilities (representing about 65 per-
part of the State Implementation Plan (SIP) tQ:ent of permitted N@stationary source emissions
demonstrate compliance with both the federa|, ihe pistrict) (180). Each facility receives a facil-
CAA and the California Clean Air Act (CCAA) vy hermit, which includes a list of all emission
(180). - o i .. sources, annual reduction targets, quarterly emis-
In addition, the District a_ccepted five criteria gigp limits, and compliance requirements in ac-
that were used to further guide RECLAIM devel- o qance with requirements of the CCAA and the
opment (179): federal CAA. This permit establishes the facility-
= enforcement of emission reductions must prowide emission level for each year from 1994 to
vide confidence equal to or greater than the €x2003 and the corresponding annual allocation of
isting air quality control program; Regional Trading Credits (RTCs) as determined
= emission reductions must be equal to or greatesy the District (based on past peak production and
than the 1991 Air Quality Management Planrequirements of existing rules and regulations).

(AQMP) and future control plans; An RTC represents one pound of either JN&

= implementation costs must be less than th&Q, emissions and is a tradable commodity meant
1991 AQMP; to be bought or sold for use within the year of its

= job impacts must be less than the 1991 AQMP¢reation. Facilities must hold enough RTCs to
and cover their actual emissions.

= adverse pUblIC health impaCtS should not result The program is designed to require facilities to
from implementation of the program. reduce emissions in the District by 8.3 percent per

The development process began in 1990 and iryear for NQ and 6.8 percent per year for Stdbm
cluded numerous meetings, hearings, and workk994 through 2003 (102). It is expected that the
shops over a several-year period. Althoughpresence of the emissions trading market will help
RECLAIM has been in place for less than twolower the costs of meeting air pollution goals in
years, the story of its selection and design as a retfie District as outlined by the 1991 AQMP. RE-
ulatory approach is of particular interest as an ex€LAIM is a more flexible—and thus it is hoped
ample of regulatory decisionmaking and themore cost-effective—regulatory approach be-
tradeoffs that are made in the process. cause it allows firms to control their emissions un-

2 For example, see recent EPA rule on economic incentive programs: U.S. Environmental Protection Agency, “Economic Incentive Pro-
gram Rules,” final rule and guidand&deral Registeb9(67), Apr. 7, 1994.

3 Separate trading markets exist for,Nhid SQ. A volatile organic compound (VOC) market is in development and scheduled for adop-
tion by fall 1995.
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der a facility-wide emissions cap rather thanity to the regulated entities while maintaining a
requiring individual permits and controls for eachfirm target of pollution control.

emissions source in a facility. In addition, the RTC  Just how significant cost savings will be under
has value as one pound of N@& SGQ emissions, the RECLAIM regulatory approach is difficult to
and firms best able to make emission reductiondetermine. While extensive analysis was con-
may sell the credits to firms less able to make reducted on the costs to the regulated industry
ductions for technical or economic reasons. In efgroups (181), disaggregating down to a firm level
fect, RECLAIM allows firms to better “manage” was not possible, primarily because of a lack of fa-
their emissions by allowing more choice in howcility-specific information. Various assumptions
reductions are made and by placing a value owere made—including information on air pollu-
emission credits that creates an incentive to maki@on control technology currently in place, past

reductions in order to sell those credits. production levels, and projected growth—in order
to begin to model likely sellers and buyers and
RECLAIM and the OTA Criteria other impacts of a trading market (103). In addi-

Et_ion, very little analysis is available on the rele-

The selection and development process for R . S .
CLAIM involved detailed analvsis of most of the vant government costs. With these limitations in
y mind, the District's analysis did show that the

decision criteria discussed in the previous chapter.

Through the iterative nature of the program’s de_costs of emission reductions with RECLAIM

: - would be on the order of one-quarter to one-third
sign, stakeholders explicitly addressed assurange oo ihe approach previously outlined in the

of'meeting environmenta! goals,_costs, equity an 991 AQMP in the years 1996-1999 (181). These
fairness, and technology innovation, among man)éoSt estimates for RECLAIM were obtained

other concerns. While all of these issues would b . .
. ) . : rough use of two forecasting models and include
worth exploring, this case study will focus primar- . . . :
compliance, opportunity, and increased monitor-

ily on three of the OTA criteria: 1) fair and cost-ef- ing costs associated with the program.

fective use of resources; 2) environmental justice; = .
. : Itis assumed that under this type of market sys-
and 3) assurance of meeting environmental goals. : \ .
em, firms will choose the least expensive means

of pollution control. Since RECLAIM establishes
Cost-effectiveness and fairness to sources a facility emissions cap, eliminating most source-
Cost-effectiveness —Lowering the high cost of specific pollution control measures, firms are able
control was one of the primary motivating factorsto utilize many different options to make emission
for choosing emissions trading as a regulatory apreductions including process changes, installation
proach in the District. The economics literatureof control equipment, purchases of emission cred-
and the early feasibility studies conducted for REits, and changes in operating or other methods
CLAIM development provided theoretical sup-(181). The RECLAIM cost-savings projection as-
port that emissions trading could help lower thesumes that facilities will better “manage” their
costs and impacts on society while achieving themissions by shifting from relatively high-cost
necessary pollution reductions (128,178). Thecontrols to relatively lower-cost sources, both
conditions seemed right for a trading progranmaking the needed reductions and potentially
with the large number of identifiable stationaryfreeing up RTCs for sale on the market. In addi-
sources, all of whom faced inherent variations irtion, firms that are not able to make cost-effective
control costs. Emissions trading offered flexibil- reductions can potentially purchase RTCs on the

4 The earliest program proposal included markets in VOC ang\@ch potentially would have included approximately 2,700 facilities.
South Coast Air Quality Management District, “RECLAIM: Feasibility Study,” Diamond Bar, CA, March 1992.
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market at a lower cost. Whether firms actually doyear, RECLAIM is expected to cost $94 million in
maximize profits will vary, though the connection comparison to $127 under the old AQMP, a sav-
between emission reductions and the bottom linengs of about $34 million or 25 percent. Some of
should motivate firms to take advantage of savthis savings is assumed to come from more rapid
ings wherever possible in the system. innovation that might occur under a trading

Compliance costs for both RECLAIM and the scheme. As discussed in chapter 4, this is plausi-
approach outlined in the 1991 AQMP include cap-ble, but neither economic theory or empirical evi-
ital, operating, and maintenance expenditures odence leads one conclusively to this assumption.
control equipment. Although overall costs are esOmitting the assumed effects of innovation might
timated to be lower under RECLAIM, some in- lower the savings by $5 to $10 million. Some of
dustry groups are winners and some are loserthis savings come from the lower N®mission
Those expected to gain the most include publiceductions required in 1997 under RECLAIM
utilities, petroleum, stone and clay, and thethan under the old AQMP. Thus about $7 million
construction industries. Industries expected tdo $13 million of the lower cost comes from re-
pay more under RECLAIM include primary met- quiring lower emission reductions.
als, paper, and mining (181). These cost savings The District’s estimate of savings assumes that
for firms are expected to be bolstered by newvall cost-effective trades that might occur will oc-
technologies available with the expanded inceneur. The District’'s analysis indicates that about
tive for innovation due to the presence of the marene-quarter of the NQreductions below 1994
ket. The positive finding for cost savings tolevelsin 1997 will be traded (i.e., about 9 of the 35
industry also implies lower future job impacts duetons per day). To the extent that some of these
to regulation. RECLAIM analysis shows an ex-trades do not occur, due to mistrust of the market
pected 1,100 fewer jobs lost annually on averager because the additional effort may just not seem
between 1994-1999 under RECLAIM than theto be worth the bother, some of the remaining fore-
earlier plan (181). casted savings also will not occur. However, the

Determining cost-effectiveness for firms in anDistrict's model is not able to account for cost sav-
emissions market also requires consideration dhgs that might occuwithin facilities. These are
costs associated with monitoring, recordkeepingthe types of “trades” that are most likely to occur
and transactions. District analysis estimates than the early years at the largest sources. Thus it is
total control costs for NQand SQ RECLAIM  unclear whether, on balance, the estimates of trad-
firms will be about $75 million per year in 1996 ing are high or low.
and $165 million by 1999. The District estimates Most of the cost savings appear to come from
that average cost of monitoring and recordkeepingfime shifting,” that is, sources scheduling the
(as part of control costs) will be about $13 millioncheapest emission reductions first, rather than ac-
per year between 1994 and 1999. That estimate reerding to the somewhat arbitrary schedule origi-
flects approximately $10 million for use of Con- nally imposed by the District. These cost savings
tinuous Emission Monitoring Systems (CEMS), are quite likely to actually occur, but again, this is
and about $2 million for Continuous Processbut one of several components that comprise the
Monitoring Systems (CPMS). The remaining District’s total cost savings estimate of 25 percent.
$0.3 million is assigned to operating costs for Re-
mote Terminal Units (RTUs) in some facilities Administrative burden —The administrative burden
(181). for firms complying with the RECLAIM program

Of course, whether these estimated cost sawill also vary. There was some concern early in
ings come about depends on how closely the modhe program development that monitoring and re-
eled assumptions match what actually happensordkeeping demands could prove too onerous for
Looking more closely at what is forecast to hap-some, especially small businesses. (This might be
pen in a typical year, 1997, is instructive. In thisespecially problematic in a market for VOCs,
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which would include a larger number of smallinitial plans for RECLAIM included a market for
businesses.) Larger facilities, with numeroudgrading of VOCs. This market would have incor-
pollution sources to consider for control, typically porated the largest number of facilities when
have a greater resource base from which to operatempared to the much smaller number of sources
and determine the best approach for operating inonsidered for the NCand SQ programs. A high
the market. Little information is available on percentage of VOC emitters are small businesses,
whether RECLAIM places additional administra- especially paint and finishing businesses. The
tive demands on firms beyond those that alreadistrict planned early to exempt some small VOC
exist in the previous regulatory approach. emitters—for example, dry cleaning facilities,

RECLAIM development and implementation restaurants, and gas stations—and some large
proved a formidable task for District regulators.sources, such as fugitive emissions at refineries
While no cost estimates were made (or availableand sewage treatment plants. This narrowed the
prior to the undertaking, it quickly became one oflist of possible sources from about 13,000 to
the largest demands on District staff and other reapproximately 2,000 (179). There was some con-
sources. The District Finance Division providedcern that smaller businesses might be at a disad-
some cost data that showed that RECLAIM provantage in a market system, but good information
gram development cost $0.9 million in FY on this subject is scarce. Members of the Small
1991-92, $4.7 million in FY 1992-93, and $4.5Business Coalition participated actively in RE-
million in FY 1993-94. In addition, overtime CLAIM development, and while concerns about
hours paid for RECLAIM staff were some of the program impacts never fully subsided, it is un-
highest in the agency (147). This intensive efforiclear whether there was a consensus opinion as to
and the associated burden on the District can prolivhether RECLAIM should be adopted or not.
ably be explained by the uncertainties involved in It is no secret that the biggest firms (including
this program as a first-time major effort of this oil companies, some aerospace firms, etc.) sup-
kind. They were breaking new regulatory groundoorted the RECLAIM concept from the start.
with nearly every decision that had to be made. Larger firms, typically owning facilities with

RECLAIM permitting was split into two siXx- many emission sources, had the most to gain from
month cycles. Although there are 59 more Cycle Zhe added flexibility that a trading system would
facilities than Cycle 1, District staff were able to allow. The majority of the necessary Nénd SQ
cut the permitting time down by nearly one monthreductions required by RECLAIM were already
through lessons learned and products created froatcounted for in previously adopted rules. Com-
the first round of permitting—which required 50 mitting to additional reductions was an easy trade
staff over a three-month period (147). With addi-for gaining the flexibility allowed in the program.
tional implementation experience the programn effect, RECLAIM was a rule of relaxation for
costs for the District should decline as more of thil companies and utilities (174). Bringing other
resources are moved away from program develofirms fully on board and working out the program
ment and applied to implementation and enforcedetails to make it fair for all involved was the real
ment. task.

One of the most controversial aspects of adopt-

Fairness —Concerns for fairness in the design ofing RECLAIM was deciding the initial allocation
the program are probably best revealed by decif emission credits. The starting RTC allocation
sions that were made regarding program particiwas significant for most businesses in that none
pants, initial allocation of emission credits, andwould want to be penalized by their new emis-
emissions reduction requirements. For examplesions cap. One of the primary tenets of the Regula-
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tory Flexibility Group (RFG}—a business air quality standards that must be attained, the
coalition—was that no business should start ofDistrict had to limit participating facility emis-
“inthe hole,” especially since all future reductionssions each year, including a specific reduction rate
would drop from this allocation. There was signif-that would ensure that goals would be met. Initial-
icant concern that the initial allocation should notly, every facility was to make reductions at the
only allow for growth beyond recessionary levelssame rate. It soon became clear that many firms
of the recent past but should also account for prefelt this would be unfair, especially those that had
vious application of pollution control equipment. already incorporated the best pollution control
The District worked for an allocation method- equipment. After a year of negotiation and remod-
ology that was equivalent to adopted rules and theling with different proposed reduction rates, it
AQMP, and that was fair and equitable to firms.was finally decided that there would have to be
Their view of this meant that attention to fairnessdifferent final targets for each facility taking into
required allocation levels necessary to accommaaccount each facility’s current level of emissions
date operating levels. The District finally selectedand future control potential. Therefore, some
an allocation approach based on “historic use” ofirms have a fairly flat reduction schedule while
each piece of NQand SQ equipment at a facility emission limits for others drop off significantly
and subtracting the emission reductions necessa(g28).
to comply with adopted rules. VOC RECLAIM was deferred, in part, because
While this method proved favorable to most ofthe major oil companies realized in the end that
the participating firms, environmentalists contendthey would be forced to make reductions that were
that the initial allocation was too large and that ithot based on any known technologies (174). There
overcompensated for recessionary emission le\as real concern that the reduction would have to
els. They believe that the allocation is so high thage made in cuts to production levels, though the
the District will actually lose some progress madeDistrict did not feel that this would be necessary.
in the late 1980s and that it delays further progresajso, under the traditional regulatory approach,
to much later in the program. They believe that théirms demonstrating best efforts to make reduc-
initial allocation allows more pollution than tions could often receive extensions to technolo-
would have been emitted in 1994-95 under theyy-forcing regulations if they could prove that it
1991 AQMP, and because of this, RECLAIM \yas impossible to comply. The loss of this option
does not achieve reductions equivalent to the origyas considered unfair by the largest firms and
inal plan. In effect, although RECLAIM is de- they chose to oppose VOC RECLAIM (228). The
signed with an emissions endpoint equal to thgzARB also continued to have concerns with the
AQMP, it does not account (or compensate) fohrogram because quantification of VOC emis-

the excess emissions in the early years of the prejons was not exact enough for trading.
gram. Overall, environmentalists claim that RE-

CLAIM is responsible for approximately 40,000

tons of additional emissions in the District Environmental equity and justice

(82,117). There is currently a lawsuit pending orEnvironmental justice concerns were an explicit

this point. part of the District’s environmental assessment of
Another fairness issue for the program develthe RECLAIM program and possible alternatives,

opers was the rate of emissions reduction thancluding the 1991 AQMP. Localized effects of

would be required for each firm. Guided by futureVOC, NQ, and SQ emissions and their addition-

5 The Regulatory Flexibility Group is a coalition of businesses involved in RECLAIM development including firms such as Allied Signal
Aerospace Co., ARCO, Chevron, Hughes, Mobil Qil, and the Walt Disney Company, among others.
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al role as precursors to ozone and particulate matent prior to being reissued. (This will occur ev-
ter were modeled and discussed extensivelery five years.)
Possible health impacts were especially conten- To determine whether the fears of the environ-
tious in VOC program development because ofnental justice community were founded, the Dis-
the potential for toxic emissions in this categorytrict analyzed whether areas with higher
and the possibility of contributing to toxic hot percentages of a given race (white, black, Hispan-
spots. The District will likely opt to exclude the ic, and Asian) experience higher levels of ozone
most toxic substances (such as benzene, styrenggposure than areas with lower percentages. The
methylene chloride, and perchloroethylene)pistrict modeled both the correlation today and
Moreover, air toxics will continue to be regulatedprojections for the future under RECLAIM and
under other programs that target them specificalhe more traditional AQMP that RECLAIM was
ly. The current delay in the VOC program hasgeyeloped to replace. The study found that in
allayed, though maybe just temporarily, many,n00 RECLAIM would be somewhat better than
fears about localized toxic impacts of trading. e AQMP alternative, with regard to the distribu-
One segment of the opposition to trading on the,, o exposures, for blacks, Hispanics, and

grounds of uncertain or negative hea_llth impact;\sians_ RECLAIM would be slightly worse for
due to RECLAIM was that of the environmental whites than the AQMP alternative in 2000.

justi_ce commur_li_ty. AIthqugh twas not awell-qr- For this study, the measure of ozone exposure
ganized opposition, serious concerns were rmse\ﬁas the number’of hours per year that people are
that some neighborhoods, especially low_incomeexposed to ozone concentrations above the stan-
neighborhoods, would have worse air poIIutionOIarol In 1994. this was somewhat over 30 hours
than others. While this problem may not necessar-" " :

ily be aggravated by RECLAIM, opting for a trad- per year, on average, for aII. residents_ of the basin.
ing system was in principle giving consent forBy 2000, exposure under either plan is forecast to

some facilities to pollute more than others andirop 0 below 20 hours per year. Figure 2-9 dis-

forego greater emission reductions than coul®@ys the relative distribution of exposure today
have been achieved. Although data are still “m_and the forecasts under the two plans in 2000. The

ited in this area, many concerned with environPlack bars show the dl_strlbutlon today. A b_ar
mental justice contend that most poIIutinggreater than zero, that is, a bar above the line,
facilities are in or near poor and minority neigh-means thatan areawith a higher percentage of that
borhoods. For these groups, the risks associatd@Ce is more likely to have higher ozone exposures
with uncontrolled emissions are unacceptable. than an area with a lower percentage of that race.
Further, under RECLAIM, facilities do not Thus,in 1994, areas with the higher percentage of
need prior approval for trades; thus the opportuniblacks were more likely to have higher exposures
ty for public participation is diminished. How- t0 0zone than those with lower percentages for
ever, any action to install new equipment orblacks. The same goes for areas with higher per-
increase emissions over the 1994 emissions capééntages of Hispanics, but not as pronounced as
subject to review, and if the changes are signififor blacks. An area with a higher percentage of
cant, public notice is required. Beginning in 1996 Asians was more likely to havd@wver exposure
the permitting requirements adopted under théo ozone than an area with a lower percentage of
1990 CAA Amendments will require each whole Asians (i.e., the bar is below the line).
facility permit to undergo public review and com-

6 Including title 111 of the 1990 Clean Air Act Amendments and California’s Air Toxics “Hot Spots” Act.



Two aspects of the two plansin the year 2000
are of interest. First, compared with each other, the
distribution of ozone exposure is dightly more
even under RECLAIM than under the more tradi-
tional AQMP dternative. Thus, if the modeling of
the patterns of trades of emission creditsis accu-
rate, the feared aggravation of exposure to ozone
in black and Hispanic areasis not likely, or at least
not likely to be large. It is still true that there is less
certainty about the distribution of ozone under the
RECLAIM trading program, but the pattern of
trades in this case may dightly favor black and
Hispanic areas.

Another result is aso striking, however. The
changes between years is greater than the change
between programs in 2000. Areas with higher per-
centages of Hispanics are more likely to be living
in higher ozone areas in 2000 than they were in
1994. This does not mean that Hispanic areas will
be exposed to more ozone in 2000 than 1994. As
mentioned above, exposure to ozone drops dra-
matically throughout the basin. But in 2000, high
Hispanic areas are more likely to be among the
high ozone areas. RECLAIM improves the situa-
tion somewhat, but neither program-the more
traditiona AQMP regulatory program or RE-
CLAIM—addresses the uneven distribution of
exposure for Hispanics.

Assurance of meeting goals

To balance the increased flexibility of the trading
program, RECLAIM has required sourcesto im-
prove emissions monitoring, measuring, and re-
porting. For larger sources of NO, and SO,, this
means continuous emissions monitors. For small-
er sources, this means continuous process moni-
tors or fuel meters.

While industry expressed some concerns about
the expense of continuous emissions monitoring
for NO, and S0,, they were still generally willing
to compromise in this area---especially since
many of the larger sources aready were or would
be required to use CEMS under the current or pro-
posed District rules subsumed by RECLAIM. A
more contentious issue was the frequency of re-
porting this emissions information.
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FIGURE 2-9: Correlation of Ozone Exposure
and Race
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SOURCE: South Coast Air Quality Management District, RECLAIM: So-
cioeconomic and Environmental Assessment, Final Report (lll) (Dia-
mond Bar, CA, October 1993).

During the course of the compliance year, facil-
ities are required to periodicaly report their emis-
sions to the District. At the close of the first three
quarters, facilities have a one-month period to cer-
tify their emissions for the quarter. At the end of
the compliance year, facilities will be required to
report their emissions and will be given a two-
month reconciliation period to secure or sell any
RTCs needed to “balance their emissions books”
for the last quarter of the year.

A facility that exceeds its annual emissions a-
location will be required to accomplish the reduc-
tion the following year and may be subject to
monetary penalties. Facility permits may be re-
vised (to include conditions to ensure future com-
pliance) or possibly revoked.

Program-specific provisions to prevent “back-
diding’’—i.e., emission increases—may be pro-
posed to the District Governing Board based on
the findings of the annual or three-year audits to
address specific program problems. Such provi-
sions might include restricting trading, pre-ap-
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proval of trades, enhanced monitoring, faster Instead, VOC monitoring would rely on track-
reduction rates, implementation of technology-ing and reporting programs. VOC emissions
specific emission controls, and increased penalwould be calculated using flow characteristics of
ties. In response to concerns that such “potentiaach facilities process, including the effectiveness
backstops were not enough to ensure that REf control equipment. VOC-containing products
CLAIM would meet environmental goals, the would be certified and labeled for VOC content
District added provisions requiring reinstatementand labeled for tracking. (A variety of tracking
of rule limits in existing rules within six months of systems were proposed, such as bar codes and
areport to the Board that either emissions or expascanners, scannable forms, “credit cards,” and
sure to ozone increased by more than 20 percetglephone reports.)
above targeted values. Mass balance calculations would also be used
Another facet of assurance in meeting environ{monitoring the amount of VOC product used),
mental goals under RECLAIM is how the pro- and the control equipment would also be moni-
gram compares to the 1991 AQMP. Severatored to determine effectiveness. District officials
environmental groups have argued that becausmuld use third-party records such as supplier in-
the reduction rates for S@nd NQ emissions are voices to check the permittees’ reports. Finally,
slower under RECLAIM, total emissions will ac- field inspections (checking that VOC content and
tually be higher under RECLAIM. The District label agreed and that control equipment was being
disagreed, primarily because RECLAIM setsused) would provide additional verification.
mass emission limits on facilities, while the Environmental groups were hesitant from the
AQMP relied on setting emission rates—thus nostart of the original VOC RECLAIM program.
preventing possible increases in emissions due fdonitoring was much more difficult than for NO
expanded work hours or facility expansion. or SQ, and VOC emissions came from many
Many of the most strenuous objections to RE-more sources. Environmental groups were also
CLAIM focused on the VOC trading program. worried that companies could easily falsify re-
The VOC trading market originally included all cords and that enforcement would be difficult.
sources releasing more than four tons of organi€hey suggested phasing in VOC RECLAIM after
compounds each year. This would have includethe effectiveness of the first two trading programs
about 2,000 facilities and about 85 percent of perwas demonstrated. The District agreed that com-
mitted emissions. Essential public services, respliance issues were more complex for VOC trad-
taurants, dry cleaners, and gas stations welieag but argued that it is possible to design
exempted. transaction management systems—for example,
These facilities faced a 5-6 percent reductiorbarcoding drums of solvent—to improve emis-
cap each year. Fugitive emissions would be insions tracking and monitoring. In February 1993,
cluded in the facility baseline but the credit for re-however, the District agreed to postpone the VOC
duction would only be given once standardtrading system.
replicable methods to estimate emission reduc- Under the current plans, monitoring and report-
tions were developed. ing requirements would be streamlined and rely
In NOy and S@ RECLAIM, the flexibility of  on monthly reporting of products used. The uni-
the trading program was balanced by a more strinserse of facilities has been narrowed (to about
gent monitoring system calling for CEMs for all 1,000) to include only VOC emissions from sol-
major sources and continuous process monitongent, coating, and degreasing operations.
for all other sources. However, because itis so dif- Emissions from solvent and coating operations
ficult to capture all VOC emissions, District staff are somewhat easier to quantify than, for example,
felt that the available—and quite expensive—fugitive emissions from refineries. In addition,
continuous monitors would not accurately reflectbetter historical records are available for VOC
the total VOC emissions at a facility. usage, enabling the District to set somewhat less
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controversial allocations. The overall VOC reduc-tion of its environmental permits into a single per-
tion rate will be similar to that originally pro- mit. This would be a significant change from
posed—probably between 5 and 6 percent—buturrent approaches. At present, water permits are
will vary by facility. For example, if a particular typically focused on facility-level releases, air
facility meets all “command and control” rules permits on source-level releases, and hazardous
and the AQMP doesn't delineate further controlwaste permits at the process level for waste classi-
code reduction requirements for the industry, a fafication only. An integrated permit focuses on pro-
cility’s reduction rate may be set at zero. cess-by-process information. Required for all

three media, process information is drawn directly
[ Facility-Wide Permitting in New Jersey7 from the analyses conducted for facilities’ pollu-
Few other American states have had to deal witHOn prevention plans. A process focus allows both
the combination of population density, industrialthe facility and state officials to examine issues for
diversity and concentration, and a legacy of envi&ll media within each process and then integrate
ronmental degradation as has New Jersey. One Bf0se views to create a facility-wide picture of re-
the state’s most innovative initiatives for dealingl€@ses and prevention options.

with these problems has been an ambitious pilot New Jersey’s integrated permitting pilot proj-
program that links permitting with pollution pre- €ct is best understood in its broader historical and

vention planning, primarily by moving from Programmatic context. The state for several years
source-based permits to a single, facility-widehas responded to its environmental challenges
permit. As of April 1995, New Jersey has issuedvith ambitious regulatory programs, many of
one final facility-wide permit, has at least two Which have served as models emulated by other
more close to completion, and has selected agfates or the federal government (148,173). In re-
additional 15 facility volunteers. sponse to delay and confusion over permit prolif-
The initiative has two major components: plan-eration and fragmentation, the state over the past
ning and permit integration. Planning—central todecade has developed several initiatives to im-
achieving the goal of a 50 percent reduction in usédrove permit coordination.
discharge, and generation of hazardous sub- The state created an Office of Permit Informa-
stances—is to be done in two parts. Part | requirg#n and Assistance in the New Jersey Department
each facility to generate essential planning data b§f Environmental Protection and Energy (DEPE),
identifying all facility processes involving haz- which convenes preapplication conferences and
ardous substances governed by the statute apgovides information. The Office of Business
analyzing how those substances flow through thédvocacy in the Department of Commerce and
facility. For Part Il, the facility develops a plan Economic Development set up a one-stop con-
that targets processes and sources for preventistruction permit identification program. Under
efforts by listing available prevention options, this program, prospective applicants are asked to
analyzes feasibility of the options, indicates thoseomplete a form detailing their construction
to be implemented, and establishes a set of numegplans. The prospective applicants receive within
ic pollution prevention goals and measures for thd5 working days notification from the Office of all
next five years. More than 850 facilities are ex-state construction permits that they will require,
pected to participate in the planning component.copies of all forms that must be completed, and the
The second component creates a pilot prograraffer of a “permit expediter” who, if accepted, is to
to link a facility’s planning process to the integra-work on behalf of the proponent. Finally, legisla-

7 Parts of this section are based on B.G. Rabe, “Integrated Permitting: Experience and Innovation at the State Level,” unpublished contractor
report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, June 1994.
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tively mandated deadlines for permit issuancein the legislation and analyze the way in which
discussed above, prod the DEPE and related agetftose substances flow through the facility. This is
cies to churn out permit decisions within 90 daydollowed by identification of each process within
of application (8,83). the facility that involves hazardous substances
As is true with the use of such coordinationand generation of inventory data for each process
mechanisms nationwide, these efforts are thoughével. These data are essential to identification of
to have achieved some acceleration of permit desources that have been targeted for pollution pre-
cisions but have demonstrated little if any integravention efforts (135).
tive capacity. In contrast, New Jersey has The second part involves the formal construc-
launched a series of integrative initiatives in reion of a plan to target processes and sources for
centyears, including an ambitious program to linkpollution prevention. Each targeted process or
permitting with pollution prevention planning source must be described and the quantity of non-
and move from segregated permits to a single, fgsroduct output (NPO) must be established for
cility-wide permit. Such a step was initially pro- each source. NPO is defined as any hazardous sub-
posed in the New Jersey legislature in 1989 andtance that does not leave the facility in the form of
was approved and signed into law in somewhaa product of immediate commercial value or value
modified form in August 1991. The New Jerseywhen further refined elsewhere. NPO per unit of
Pollution Prevention Act created an Office of product provides a consistent annual measure of
Pollution Prevention within the DEPE and gave itpollution prevention progress.
authority to oversee both the pollution prevention Once these assessments are completed, all par-
planning and facility-wide permit processesticipating facilities must list available pollution

(272). prevention options, including possible changes in
procedures, technologies, and equipment, for
How the Program Works each targeted production process and source. Af-

ter completion of a feasibility analysis for each

_ s _ ~available option, the plan is to describe those
Under this legislation, preparation of pollution no|jytion prevention options deemed technically
prevention plans became mandatory for a larggng economically feasible.

number of New Jersey firms. All facilities re- g5ch facility must identify a series of five-year
quired to report under the federal communitynymeric pollution prevention goals. These in-
right-to-know program must, in turn, complete ¢|yde facility-level goals to reduce use and the
pollution prevention plans for the New Jersey Ofaneration of NPO for each designated hazardous
fice of Pollution Prevention. More than 850 Newgpstance as well as process-level goals to reduce
Jersey facilities are thus expected to participatgne generation of NPO per unit of product for each
developing plans that examine prevention optiong,a;ardous substance within each targeted process.
for all of the chemicals covered in the federal leg-  Facilities must also provide an implementation
islation. Facility-wide permitting was to be con- gcpedule. These schedules are to include an antici-

ducted on a pilot basis among individual hateq construction start and completion date for
industrial firms which had completed their plans.q5cp pollution prevention option (135).

The planning process is intended to provide “a
source-by-source investigation of pollution pre-
vention opportunities” conducted by each facility The permit integration process
(8). The process is divided into two parts, with theThe legislation also called for creation of a pilot
first focused on generation of data essential to sygrogram to link pollution prevention activities
tematic exploration of prevention options. Firmswith an integrated, facility-wide permit process.
are expected to identify all processes within a faThe Office of Pollution Prevention (OPP) was
cility that involve hazardous substances specifiegiiven authority to select from 10 to 15 firms and

The planning process
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integrate each firm’s many environmental permitscess-by-process basis, including NPO per unit of
and approvals into a single permit covering dozproduct; air releases; discharges to surface water,
ens, or in some cases hundreds, of traditional aiground water, and publicly owned treatment
water, hazardous waste, and other permits. The ulvorks; hazardous waste generation activities; and
timate product is a single facility document con-pollution prevention issues, such as cross-media
taining a summary of central aspects of the permtransfer from operations and viable pollution pre-
followed by separate sections, each of which exvention options developed in the pollution pre-
amines the relevant permitting concerns for eackention plan. Much of this information can be
production process. drawn directly from the completed facility plan.
Linking the process-by-process examination of Once the application is received, the OPP coor-
hazardous substance flow completed for thelinates activities of a Facility-Wide Permit Man-
pollution prevention plan to the permitting proc-agement Team. This team is to consist of
ess allows both the facility and state officials torepresentatives of all New Jersey program areas
examine issues for all media within each procesgovered by the proposed permit and a representa-
and integrate those views to create a facility-wideive of EPA Region Il who will serve as a key con-
picture of releases and prevention options. Howtact for other federal officials whose input may be
ever, the water permit program is currently fo-needed.
cused on releases at facility level, the air permit Public involvement procedures will follow the
program on releases at source level, and hazardopgactices called for by the strictest individual per-
waste at a process level for waste classificatiomit, allowing for the longest required public com-
only (136). ment period and earliest required public hearing.
The New Jersey approach also allows greatesfter this public involvement period, a final facil-
flexibility for firms that want to make operational jty-wide permit is drafted by the permit team in
changes to accommodate new product lines angbnsultation with individual program offices. A

related adjustments. Under air quality preconfinal period for internal agency review leads to
struction regulations, for example, holders of a fapermit issuance.

cility-wide permit have an easier time than
traditional permit holders having proposed . . .
changes deemed “amendments” rather than “alte[2"y implementation experience
ations.” Consequently, any proposed changes dbhe DEPE launched its pilot program by deciding
not need DEPE preapproval as long as they do n&2 seek only facilities willing to volunteer. Three
increase the permitted concentration or rate o$uch facilities were selected in early 1992 and for-
emission of any air contaminant for the producsmal agreements between the agency and the firms
tion process or entire facility, NPO generation peto work cooperatively on facility-wide permitting
unit of product, or the concentration or effluentwere signed in March. Two months later, similar
limitations of any pollutant to surface watersagreements were signed with EPA Region Il and
(274). Observers of the New Jersey process cogency headquarters. As these three facilities
tend that this flexibility is one of the main benefitsmoved through the process, additional volunteers
to participating firms, in addition to increasedwere sought. Twenty-six firms offered to partici-
ability to address major regulatory problems at gate and 15 were selected in December 1993.
facility and public image enhancement through One final facility-wide permit has been issued,
participation. However, these benefits differ con-with significant progress on at least two other per-
siderably from case to case. mits. This experience to date suggests that the fa-
The permit application requires information in cility-wide permit concept is viable.
a very different form than for a medium-specific The issued permit is a for pharmaceutical
permit. Applicants are expected to provide bothmanufacturing and research firmin Madison oper-
administrative and technical information on a pro-ated by Schering-Plough Corporation. This facil-
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ity manufactures pharmaceutical productsof criteria setforth in the legislation. These criteria
including capsules, pills, asthma inhalers, ointincluded facility size, number and types of per-
ments, creams, and their packaging, and hawmits, number of hazardous substances, permit ex-
approximately 2,000 employees. Under tradition-piration dates, existence of cross-media issues,
al permitting approaches, the facility was requirecand types of enforcement issues. The OPP also
to obtain 897 permits just for air quality alone. sought applicants with a strong track record of
Under the integrated permitting approach, theegulatory cooperation, although this was not part
entire Schering-Plough operation was broken int@f the formal criteria.
31 separate production processes, each with its The legislation calls upon the DEPE to issue
own section in the integrated permit. The OPPpermits for each of these facilities by August
sent a preliminary permit draft to the company for1995. In March of the following year, the DEPE is
its review in June 1994, and a final facility-wide required to prepare a report for the governor and
permit was issued in late 1994. Overall, the proclegislature that analyzes the facility-wide permit
ess has proven to be more time consuming thgsrogram.
anticipated but is generally perceived as both

identifying numerous areas for pollution preven-New Jersey'’s Integrated Permitting
tion advances and demonstrating the administragnd the OTA Criteria

tive workability of integrated permitting. ~  New Jersey’s integrated permitting experiment
The two other initial pilot project selections gqght to improve a facility’s use of pollution pre-
continue to move through the various stages of thgantion approaches and to increase the facility’s
process. In Birmingham, Sybron Chemicals, Inc.gpjjity to adapt quickly to new product or process
provides a somewhat different test, since it is gnnortunities. The following sections briefly re-

more moderately sized facility. Nonetheless, thg;ie\y how the program intends to further these two
facility has previously been required to obtaingyjieria.

more than 60 different permits for air, surface wa-
ter, and ground water discharges and has encoup

) : : ollution prevention
tered serious delays in some permit approvals. In

the past, for example, Sybron has had to wait afullhe New Jersey program illustrates the potential

year in order to add or change just one air permitO linkage of facility-wide pollution prevention

Moreover, it had never before systematically exPPlanning with integrated permitting. Unlike most
plored the prospects for pollution prevention on &t@t€s, in which pollution prevention planning op-
facility-wide basis, making it a good candidate for€rates largely independently of permit decisions,
the pilot program (183). The final pilot case is €W Jersey blends the two together in an effort to
Fisher Scientific, Inc., located in Fair Lawn, Maximize (_)pportun_ltl_es for pollution prevention.
which is a specialty chemical manufacturing facil-BY combining permitting with other aspects of the
ity. After some delays due to changes in compan?tates pollution prevention program, such as
leadership, Fisher completed its plan and sub€chnical assistance, the state may be offering a
mitted it to OPP in June 1994. One permit teanP@ckage thatis appealing to industry and will lead
has been assembled to work on all three case®® Significant pollution prevention gains.

with members from OPP, EPA Region II, and all _1N€ state’s early experience in combining
relevant DEPE programs pollution prevention planning with a facility-wide

The experience with these three cases was SL@ermit in a small number of cases illustrates some
P f the potential changes that can ensue. For exam-

ficiently encouraging for OPP to pursue the Uppepye this process led to the discovery by officials of
boundary of its legislative mandate by selectinghe Schering-Plough pharmaceutical plant of sig-
15 additional volunteer facilities. The planning nificant amounts of a hazardous substance, 1, 1, 1
and permitting processes are beginning with all offrichloroethane, that were being released into the
these facilities, which were selected on the basiair.
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Review of a process for cleaning equipment However, the substantial time and resources
used to manufacture asthma inhalers found that éxpended to issue an integrated permit that in-
generated fugitive emissions five times greateeorporates  individual ~ permits—sometimes
than levels allowed for the entire facility. The inte- hundreds—highlight the potential difficulty of re-
grated planning and permitting processes foun@nening and amending an existing integrated per-
;‘/?SUIZ@(Z I?mnﬁ]gti\gsiﬁcelni delivery system that hgg;e The first integrated permit New Jersey issued

' took approximately three years to develop and

'tﬁy c_ogf:e:gtraltmg at both t?ﬁ f?\lc'"ty Jlevel ancllfinalize. The state anticipates significantly shorter
WIthin individual processes, the INew Jersey a"oijevelopment periods for future integrated per-

proach generates a more coherent picture of Whﬂ’iits. Nonetheless, the potential delay could be a

IS t;aniplrlrf]g within f?mhty W?I!?hargc;;v h.at Opi. barrier to adaptability, if the state and facility wish
portunities for prevention exist. the air quall-y, modify a permit because circumstances or

ty permits t_hat were formerly required of thetechnologies have arisen that were not anticipated.
pharmaceutical facility were compressed into a

single permit that divides the entire facility into 31 [ Proposition 65 and the California
separate processes. The overall emissions reduc- , . e ”
tion goals of the pollution prevention plan require- Air Toxics “Hot Spots™ Program

ments make clear that the state is serious abofV0 information reporting programs in California
achieving major gains. In turn, the integratedi”UStrate the strengths and weaknesses of this

process creates an opportunity to make that trang1Strument with regard to our three “environmen-

formation as easy as possible for the regulateB”lI results” criteria: 1) assurance of meeting envi-

party. ronmental goals, 2) pollution prevention, and 3)
New Jersey officials noted that the experienc&nvironmental equity and justice.

has also elevated awareness of pollution preven- 1he Safe Drinking Water and Toxic Enforce-

tion opportunities among their DEPE colleaguesMent Act, otherwise known as Proposition 65,
By participating in an integrated site visit andWaS adopted in California as an initiative on the

jointly reviewing draft plans and permits, officials ballot in the November 1986 elections (270). The

from fairly narrow regulatory backgrounds get!@W's primary goal is to lower the risk to human

what may be their first opportunity to take a broad1€alth and the environment associated with expo-
er look at a facility. This allows them to examine SUre to toxic chemicals. It attempts to achieve this

the facility’s particular environmental problems goal through the increased availability of informa-

and target areas where significant gains can b#n on toxic chemical use and releases as an in-
achieved centive for industry to remove nonessential

carcinogens and reproductive toxins from its

products and processes. The law covers both con-
Adaptability to change sumer products and facility discharges. It focuses
New Jersey’s initial experiences indicate some poen estimates of risk to human health, rather than
tential for integrated permits as an adaptable altethe more common, but harder to interpret, report-
native to traditional permitting. The permits ing of emissions.
incorporate a range of allowable changes that the Another information-based program in
state agency and facility could anticipate duringCalifornia combines information reporting, risk
permit development. Facilities believe that theassessment, and public notification in a law that
process-based integrated permit will allow themalso works to identify and control public exposure
far greater flexibility to accommodate new prod-to air toxics. The Air Toxics “Hot Spots” Informa-
uct lines and other changes in a speedy enoudton and Assessment Act of 1987 established an
manner to take advantage of changes in markemissions reporting program to inventory state-
conditions. wide emissions of more than 700 toxic substances
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(272). The law further requires identification and Enforcement of Proposition 65 is carried out by
assessment of localized risks of air contaminantthe state attorney general, district attorneys, some
and provides information to the public about thecity attorneys, and private citizens. Proposition 65
impact of those emissions on human health.  requires the plaintiff to demonstrate that a regu-
lated business caused a “knowing and intentional
exposure.” Itis then the responsibility of the busi-
ness (the defendant) to prove that the extent of the
Proposition 65 exposure did not exceed the levels allowed by the

On the books, Proposition 65 is a fairly simplelaw.
law, spelled out in two basic steps. First, it re-
quires the governor of California, in consultation“Hot Spots”
with scientific experts, to compile a list of chemi- Each air pollution control district in California
cals known to the state to cause cancer or reprimplements the “Hot Spots” Act through a four-
ductive toxicity. Second, it places two restrictionsstep process. In the first stage, all permitted facili-
on these chemicals: 1) businesses should ndies were required to prepare and submit an air
knowingly and intentionally expose an individual toxics emissions inventory to the District office.
to any one of the listed chemicals without firstFacility reporting requirements were phased in
providing a clear and reasonable warning, and Z)ased on the quantities of other air pollutants they
businesses should not discharge any one of thosenitted.
same chemicals into any current or potential The second stage requires District offices to use
source of drinking water. the emissions inventory data to rank facilities in
The law recognizes that at some level the riskigh, intermediate, and low priority categories to
posed by these chemicals will e minimus. determine the need for risk assessnidmiority
Thus, no warning is required if the amount of thes based on a number of factors including the
listed chemical present in ambient environmentahmount of contaminants emitted, relative potency
exposures, exposures from consumer product usand toxicity of the contaminants, and the proximi-
and discharges into current or future sources dly of facilities to nearby communities. Once clas-
drinking water fall below a level which would sified, only high priority facilities trigger further
pose “no significant risk” for carcinogens (i.e., program requirements. Designation as a high
one excess cancer in 100,000 humans exposgdiority facility, does not necessarily mean that
over a 70-year lifetime at that level) and below anearby populations are at increased risk from air
1,000-fold safety factor of the “no observable ef-emissions. Instead, it is an indication that further
fect level” (NOEL) for reproductive toxican®s.  assessment of the facilities emissions is needed.
Currently, the list of chemicals for the purposes In the third step, all high priority facilities are
of Proposition 65 includes 542 chemicals (392required to prepare health risk assessments to
carcinogens and 150 reproductive toxicants). Omeasure the adverse health effects that may result
the listed chemicals, 274 have “no significantfrom exposure to a facility's emissions. The
risk” levels assigned and eight reproductive toxingalifornia Office of Environmental Hazard As-
have the 1,000-fold safety factor of the “no ob-sessment provides risk assessment guidelines that
servable effect” level (NOEL) assigned. assist facilities in the process. Additional notifica-

How the Programs Work

8 Note that: 1) Proposition 65 does not apply to businesses employing fewer than 10 employees; 2) the law does not apply to government
agencies; and 3) the law does not apply to drinking water utilities.

9 As defined by the Air Toxics “Hot Spots” Act, a risk assessment includes a “comprehensive analysis of hazardous substances into the
environment, the potential for human exposure, and a quantitative assessment of both individual and population-wide health risks associated
with those levels of exposure.”
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tion and risk reduction requirements vary with thesonable warning) unless proven otherwise. This
level of risk assigned to each facility. In the finalaspect is referred to as a shift in the “burden of
stage, facilities presenting a significant health riskproof” from the regulator to the regulated and is
are responsible for notifying exposed individualsoften credited with the fact that many mate
of the results of the health risk assessmentminimusrisk levels have been established for spe-
through direct mail or a public hearing. cific chemicals than were accomplished in 12
The law further requires public access to allyears of TSCA (157). Therefore, although Propo-
emissions data and health risk assessments ttsition 65 includes risk-based goals, assessments
are currently available through the state-managedf actual risks by government officials are not
Air Toxics Emission Data system. In addition, needed in order to protect against harm due to
each of the air pollution control districts preparelisted chemicals.
annual reports summarizing the health risk assess- Proposition 65 is likely to meet its environmen-
ment program, ranks facilities according to cancetal health goals in at least some instances. Again,
risk posed, identifies facilities posing noncancetthe law requires a warning if risks exceed what is
health risks, and describes the status of contraonsidered an unacceptable level. The potential

measures. for negative public perception of the offending

firm or consumer product may inspire changes
Proposition 65 and “Hot Spots” that reduce pollution associated with production
and the OTA Criteria or product reformulation, thereby reducing risks

. . . : from exposure. Thus, though the public cannot be

A key question about information reporting pro- , ;
: .~ assured that the law’s environmental health goal
grams is whether or not they can be as effective as. : L :
Will be metinall cases, itis likely to be reached in

more traditional approaches in achieving environ-
somecases.

mental results. Thus, in this case study, we focus -
Proposition 65, however, may be less success-

on the following OTA criteria: 1) assurance of . . .
. . , . ful at assuring the public that environmental goals
meeting environmental goals; 2) pollution pre-, i L -
have been met.” This is because there is no

vention; and 3) environmental equity and Justlce'centralized reporting of actions taken. The state

does not collect basic information, such as the
Assurance of meeting goals number of or reasons for posting or removing
The primary goal of Proposition 65, as stated invarnings or labels; nor does it monitor for viola-
the legislation, is to lower the risk associated withions to the law. Most evidence of pollution pre-
human and environmental exposure to toxiovention activities under Proposition 65 is gathered
chemicals. To accomplish this, the state defines imdirectly through letters from manufacturers to
level of “acceptable risk” for the potential of can- distributors concerning reformulations of prod-
cer or reproductive disorders for state-listed subucts or chemical substitutions, or from enforce-
stances. By requiring a warning when “acceptablenent actions (often involving reformulations of
risk” thresholds are surpassed, the law creates gmoducts), indicating that some level of toxics use
incentive to avoid the need to warn by lowering oreduction does occur. However, since businesses
eliminating the risk of exposure. are not required to provide any information about
Setting levels of “acceptable risk” assumes thatheir activities (125), the extent of risk reduction
risk can be reasonably accurately estimated—eue to the law cannot be adequately estimated.
particularly difficult and contentious activity for ~ Monitoring and enforcement are critical for as-
government agencies and regulated entities. In theuring the public that environmental goals have
case of Proposition 65, the absence of risk levelseen met. In the case of Proposition 65, violations
does not halt the implementation process. Insteadan only be identified through its overlap with
a listed chemical in any quantity is considered unether environmental laws that require some re-
acceptable at any level (requiring clear and regporting of toxic emissions (e.g., California’s Air
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Toxics “Hot Spots” program and the national Tox-act in 1992 requiring all significant risk facilities
ics Release Inventory). For consumer productgp reduce the identified risk below the level of sig-
contents not regulated by the Consumer Productificance. Within six months of designation, facil-
Safety Commission or the Food and Drug Admin4ties must submit a risk management plan that
istration must be traced to the production processeduces the associated risk within five years.
Since this information is not widely known out-

side the facility, enforcement opportunities are . .
limited. Pollution prevention

One attempt to improve enforcement of the lawC!€arly, one approach to meeting the Proposition
is the citizen suit provision, including the “bounty 65 goal of reducing risks associated with toxic
hunter” allowance that awards citizens bringingchemical exposure is to eliminate or reduce the
successful enforcement actions 25 percent of thaeed for the chemicals from the start. In analyzing
total fines collected. Violations of Proposition 65the link between policy instruments and the
carry civil penalties that allow for fines at a maxi- Promotion of pollution prevention behavior, it is
mum of $2,500 per day for each violation. Inimportant to consider two important aspects: 1)
theory, by allowing citizens to keep part of theWhether the tool in some way gives an advantage
fines assessed through enforcement actions, mot@ prevention, and 2) whether the tool encourages
help from the general public will be enlisted. ~ ©rganizational learning about prevention. The

The “Hot Spots” program is particularly second aspect attempts to encourage pollution
instructive from the perspective of “assurance ofrevention indirectly by changing a firm's culture
meeting environmental goals.” Similar to Propo-S0 that decisionmakers and employees will rou-
sition 65 in some ways, “Hot Spots” focuses ortinely incorporate pollution prevention practices.
risk associated with toxic emissions and, in case§he effectiveness of Proposition 65 for pollution
of unacceptable risk levels, provides for publicPrevention is best understood by considering the
notification. However, the law goes further by re-differentimpacts on ambient environmental expo-
quiring facilities to report toxic air emissions both sures (including facility discharges and workplace
to the state and to exposed individuals through diexposures) and consumer products.
rect mail or a public hearing. Equipped with emis- In the event that exposures surpass allowable
sions data records, the state is able to analyzésk levels, firms have the option to provide a
changes over time in order to better evaluate th&€lear and reasonable warnin¢)"or reduce or
impact of the law. And with emissions data, othergliminate the toxic chemical from the production
can check whether the law’s risk threshold is exprocess or the facility emission. Proposition 65
ceeded. As with Proposition 65, there is litleworks to encourage firms to lower the risk
assurance of knowing in advance that environassociated with the listed chemical so as to not
mental goalsvill be met. However, compared to have to comply with the warning provision.
Proposition 65, the “Hot Spots” emissions inven- However, a firm does not have to use pollution
tory provides a significant advantage in determinprevention activities to reduce or eliminate a toxic
ing if environmental goalsave beemet.” chemical. In the case of ambient environmental

Thus, the “Hot Spots” program, as a pure in-exposures, Proposition 65's ability to promote
formation program, did not provide the desiredpollution prevention is probably neutral—neither
level of assurance that the environmental goalsncouraging or discouraging pollution preven-
will be met. Concern over the lack of “teeth” in thetion. A firm may choose additional pollution con-
program resulted in statutory amendments to th&ol, rather than source reduction, and still avoid a

10 This does not apply to toxic discharges to water which are strictly prohibited at levels greater than the “no significant risk” or 1/1000
NOEL.
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warning. Changes made to the listed chemicals Arriving at a clear picture of pollution preven-
through pollution prevention is the hope, but nottion under Proposition 65 is complicated due to:
necessarily the reality. 1) the lack of baseline information about toxic
Proposition 65 may indirectly promote pollu- chemical use; 2) the absence of mandatory report-
tion prevention through the educational role iting of compliance activities; and 3) the overlap
plays, but this too is unclear. One impact on thavith other environmental laws that also affect pol-
regulated community has been an increase in enviating behavior. Ultimately, while both direct and
ronmental auditing efforts in order to determineindirect incentives for pollution prevention exist
compliance with the law. A survey conducted byin theory, the actual level of prevention is un-
the California Environmental Protection Agency known.
in 1992 shows that 31 of the 55 respondents did
perform audits targeted for Proposition 65 liste . . _
chemicals (27). Businesses are concerned Wi(tjﬁnwronmental equity and justice
identifying where in their production processesAlthough Proposition 65 was enacted in 1986 pri-
listed chemicals are used and in doing so magnarily as aresult of general concerns about public
make decisions to incorporate po”ution preven.aCCGSS to information about toxic chemicals in the
tion practices in order to lower the risks from ex-€nvironment, it has some unique qualities that
posures. Proposition 65 does provide incentive§ake it interesting from the perspective of envi-
for increased awareness of toxic chemical use, b&ifnmental equity and justice. One important fea-
how much this actually translates into pollutionture of any information reporting program is the
prevention activities is unknown. natureof the available information. Depending on
However, Proposition 65 does provide a directhe purpose, information may exist in many differ-
incentive for using pollution prevention to reduce€nt forms, including raw data about polluting acti-
risks associated with toxic chemical exposurevities such as that found in the Toxics Release
from consumer products. The primary method tdnventory. Through its warning provision, Propo-
reduce these risks is to eliminate listed chemicalsition 65 brings a different type of information to
from consumer products whenever possiblethe public.
Otherwise, the manufacturer must place awarning Rather than focus on quantities of pollutants,
on the product label if risks associated with its us€roposition 65 makes available information about
surpass those allowed by the law. Presumablyhe risk associated with products and activities of
some consumers will be discouraged from buyingegulated entities. The warning sign or label stat-
a product carrying a warning label if alternativesing the presence of toxic chemicals known to the
are available. Once listed chemicals are removestate to cause cancer or reproductive disorders
from the product formulation, reducing the risk toneeds little further interpretation. The hard part of
legal levels, the manufacturer may remove theéletermining whether exposures to the product or
warning label. emission are hazardous to human health or the en-
A related aspect concerning pollution preven~vironment has been previously determined by
tion under Proposition 65 is the use of enforceanother party—those responsible for the expo-
ment actions to force changes in pollutingsure.
behavior. Though enforcement actions have been Itis, of course, helpful to interested individuals
relatively few to date, many settlements negoto have immediate access to information about a
tiated thus far have required pollution preventiorpotential problem associated with the presence of
efforts by the violator. Some settlements have rea toxic chemical. However, even with this new
quired reformulation of consumer products, forlevel of risk-based information, individuals typi-
example, one that led to reformulation of liquid cally have little ability to make sense of the risks
correction fluids (28). associated with multiple or synergistic impacts of
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toxic chemical exposure. In addition, there is ndnformation reporting about environmental risks
way to determine whether the level of risk is onlymay be inadequate for addressing risk concerns in
slightly above the warning threshold, or verysome communities.
much above it. This limitation, while not unique  Proposition 65 shifts the burden of proof of risk
to Proposition 65, diminishes the value of the in-due to toxic exposures from the regulators and the
formation for certain communities that may bepublic back to the businesses. To avoid having to
more heavily affected by ambient environmentapost warnings, businesses must re-examine their
exposures to toxics. processes or products for risks associated with the
Although the risk-based warning provision yse of toxic substances. Businesses must also
does not provide a complete picture of the hazardgyantify the risks associated with listed chemicals
from toxic exposures, the information is immedi- gg show that they fall below tde minimusevel
ately accessible, thus removing at least some Qf warn instead. Proving that an exposure or emis-
the hurdles facing people who would like to be-gjon poses a significant risk is not the responsibil-
come more involved. In theory, increased Nty of the citizen. In addition, the bounty hunter
formation about risks from nearby facilities or ., ision supports citizens’ efforts to protect their
from consumer pro_ducts _mlght motivate action on ., oy nities by making available compensation
the part of some—including regulators—to WOIrkfor pursuing enforcement actions when violations

for (_:r_]ange, such_as pursting new Ieglslatloq %re suspected. Such compensation may be particu-
additional regulations (e.g., toxics use reductloriarly important in low-income communities.
e

laws and special air toxics programs) (70). In th
marketplace, the additional information about

toxic chemicals may change consumer purchasek] Massachusetts Office of Technical
favoring products without warning labels over Assistance (MassOTA)

those that carry the state-required waming. Thghe Massachusetts Office of Technical Assistance
advantage of increased awareness of the presenggassOTA) is one of the nation’s largest technical
of toxics provides an added opportunity for all5gsistance programs for promoting pollution pre-
communities to work toward greater protectiongntion although there are other well-known pro-
from environmental and human health risks. grams—in North Carolina and Minnesota—that

While Proposition 65 does provide a mecha—have been operating longer. MassOTA was

nism f_or Increasing public awareness of r_'Sk’ reated in 1989 by the state’s Toxics Use Reduc-
does little to insure that all communities will re-

ve th me level of protection from toxi tion Act (TURA), one of the foremost pollution
celve he same leve’ of protection 1ro OXICprevention statutes in the country (172). TURA
chemical exposures. The built-in incentives to re; . .
) . has the following goals:
duce potential toxic exposures rather than manage _ _ _
negative public opinion due to warnings may*® f0 reduce statewide generation of toxic wastes
prove beneficial, but without data on actual reduc- by 50 percent by 1997;
tions assessing the gains made in specific commu- to establish toxics use reduction as the preferred
nities will be difficult. In addition, it is unclear ~ means for achieving compliance with any fed-
whether the additional information gained eral or state law or regulatid#;
through Proposition 65 is enough to engage effec* to enhance and strengthen the enforcement of
tive public participation, especially in the absence existing environmental laws and regulations;

of institutional support for citizen lawsuits. Thus, and

11Toxics use reduction is defined in the Act as “in-plant changes in production processes or raw materials that reduce, avoid, or eliminate the
use of toxic or hazardous substances or generation of hazardous byproducts per unit of product . . . without shifting risks to the health of work-
ers, consumers, or the environment.”
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= to “sustain, safeguard and promote” the comiVhat MassOTA Does

petitive advantage of Massachusetts businesg)nder TURA, MassOTA is responsible for pro-
while advancing innovation. viding technical assistance to toxics users in the
The Act established a Council on Toxics Usestate. It offers confidential onsite assessments,
Reduction and an external Advisory Board onconferences and workshops, financial analyses,
Toxics Use Reduction in the state’s Executive Ofand written information on toxics use reduction
fice of Environmental Affairs (EOEA) to advise techniques and technologies. Funded out of fees
and coordinate the toxics use reduction activitie$rom facilities subject to TURA, MassOTA now
of three agencies created: has over 30 staff members and an annual budget of
= the Bureau of Waste Prevention (BWP), withinover $4.1 million (139). The average size nation-
the Department of Environmental Protectionally for technical assistance programs engaged in
(DEP) to monitor and enforce compliance;  pollution prevention efforts is about four or five
= the Toxics Use Reduction Institute (TURI), lo- staff members (197).
cated at the University of Massachusetts-Low- TURA requires MassOTA to assiall toxics
ell to support industry efforts through researchusers in Massachusetts, including small quantity
and development of alternatives and to educatesers not subject to TURA reporting and planning
and train students, especially Toxics Use Rerequirements. Thus, MassOTAs client base in-
duction Planners who certify facility plans; and cludes all types and sizes of manufacturing firms,
= the Office of Technical Assistance (MassOTA),as well as nonbusiness organizations and others
incorporating the former Office of Safe Wastesuch as schools, government agencies, hospitals,
Management in DEP and its technical assistand residents.
ance functions. TURA does require MassOTA to give priority

The Massachusetts TURA is considered to b& some types of users, especially those referred
the most comprehensive and stringent compare@y DEP for compliance problems. However,
to those in similar states (185). It requires qualify-TURA prohibits MassOTA from disclosing to the
ing facilities or “large-quantity users?to report ~ DEP firm information it obtains while providing
annually on toxics use, both total amounts and (chnical assistance, in part to encourage trust be-
“pyproduct reduction index” based on changes itween MassOTA and firms needing assistance.
use per unit of production. Users also must pre- MassOTA was also required to set up an out-
pare two- and five-year facility-wide reduction reach program to increase compliance with
plans, submit summaries of these plans to DEF,URA. The agency, with TURI and DEP, spon-
and update the plans every two years. sored a series of workshops on technical assist-

After reviewing the data submitted, DEP mustance, including three for selected industry sectors,
provide the legislature with an estimate of whethbetween 1990 and 1994, reaching 133 facilities
er the state will meet the reduction targets. If nector 21 percent of TURA filers). Overall, Mass-
essary to meet the targets, DEP has the authority €@TA estimates that it has reached about half of the
set performance standards by user segment§30 facilities required to report under TURA.
These plans can also be used by the Council to se-MassOTA has also made onsite visits to about
lect “priority user segments” for special attention,400 companies out of the 10,020 hazardous waste
including referral to MassOTA for technical as- generators operating in Massachusetts. Five
sistance. teams of three engineers respond to requests for

12| arge quantity users exceed the facility threshold (25,000 Ibs/yr) for use, manufacture, or processing of a toxic substance. Toxic sub-
stances are those defined by CERCLA.
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technical and compliance assistance. Based on aics. Twenty-seven (87 percent) of the 31 firms
site visit by one or two team members to assess a using MassOTA services reduced toxics use,

firm's manufacturing processes and identify
existing or potential environmental problems,
MassOTA staff prepare a report suggesting oppor-
tunities for reducing toxics use and additional
solutions, including estimates of costs. This type
of service, requiring about nine weeks to com-
plete, is normally provided on a “first come, first =
served” basis, although the agency can give priori-
ties to others if necessary. For example, firms that
are TURA filers or DEP referrals may get prefer-
ence.

MassOTA has not completed a systematic evals
uation of its services. However, the agency did
fund an independent evaluation of the Central
Massachusetts Pollution Prevention Project

(1989 to 1992), a technical assistance program fo-

cused on metal-intensive industries and jointly
funded by EPAs Office of Pollution Prevention,
MassOTA, and DEP. The objectives of the project
were to:

1. expand the existing technical assistance pro-

gram;

2. coordinate activities with DEP and local sew-
age treatment plants;

3. develop a financial feasibility model to enable

while only 26 (or 33 percent) of the remaining
79 firms that did not receive technical assist-
ance services reported doing so. This outcome
may reflect the fact that firms contacting and
using these services are somewhat predisposed
to making changes.

The amount of reductions was significant and
affected all mediaTwenty firms in the project
with sufficient data to evaluate had overall re-
ductions of about 75 percent of all TURA listed
substances.

Cost savings to the firms were also significant
and considerably more than the state’s costs of
operating the projectAlthough MassOTA
could document data from only seven firms,
their average cost savings from toxics use re-
duction was about $35,000 per company per
yearl3 Savings from these seven firms
alone—$250,000 per year—were greater than
the cost of the Central Mass Project of
$174,000 per year. Additional savings from the
other 13 firms in the project that documented
toxics use reduction would likely increase this
benefit/cost ratio considerably.

company managers to determine the cost-effeqyassOTA and the OTA Criteria

4 tl\lgzrr]zsi?\% fﬁ‘ﬂi?g:?;gée\ée2?3{;;2“3\,?;; acLth]r?erOf the seven criteria used in this OTA study on
- S 0 olicy instruments, two are highlighted in this

technical assistance programs in New Englancgase study on technical assistance: 1) adaptability
MassOTA contracted for an evaluation at thegng 2) technology innovation. One other, pollu-
end of the project that compared the performancgon prevention, is relevant because MassOTA
of the project’s target group of 62 firms to the conyas established to provide assistance with toxics
trol group of 48 firms not included in the project. yse reduction, a prevention strategy. But the real-
The evaluation reported three majOI’ ConCIUSionS'{y is that, while TURA issues are given priority1
= Firms who got technical assistance servicesMassOTA services are not exclusively devoted to
were more likely to reduce use of toxio§the  them14
110 firms included in the evaluation, about half  An unknown percentage of time spent by Mass-
(51 percent) reported reducing their use of toxOTA staff providing crisis assistance, helping a

13while firms rely on estimated cost-savings information to approve a project, they apparently do not always document their actual savings
record after implementation is completed.

14 This is true of many pollution prevention technical assistance programs. U.S. Congress, General AccountiRglDfiaePreven-
tion: EPA Should Reexamine the Objectives and Sustainability of State ProGra®&EMD-94-8 (Washington, DC: January 1994).
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regulated entity solve a particular enforcement oand regulations at all levels of government affect
compliance problem. The outcome may or mayhe production choices of industry (139).”

not be toxics use reduction. Often, this assistance Though changing environmental regulations
is considered a way to “get a foot in the door” tocan be problems for regulated entities, they are op-
start the development of a relationship with a firm portunities for MassOTA. The Oregon Depart-
The hope is that at a later date the firm will becomenent of Environmental Quality concluded that by
more receptive to pollution prevention. There istargeting “windows of opportunity” within the
anecdotal evidence to suggest that this conversiaegulatory system—that is, when firms are re-
does happen, but how frequently or quickly is unquired to make changes—firms may be more open

known. to new ideas, especially when economic savings
can be projected (1413uch an opportunity was
Adaptability exploited by MassOTA recently by sending a let-

One reason for choosing instruments with less dier to all facilities on DEP’s air regulatory data-
rect control is that they can be relatively easily?@se informing them that hexane was about to be
adapted to incorporate new information and apadded to t_he TRI list and offering technical assist-
proaches for solving environmental problemsanCce SErvices. _ _
MassOTA, as a service unit rather than a regulato- MassOTAS efforts to make its services more
ry agency, can be oriented toward understandinﬁﬁe?t"’e for _cller_lts can be seen in its revisions in
the changing needs of its clients and learning fromt@ffing and its site-visit consultation process fol-
its interactions with a range of facility personnellowing early experiences through the Central
across the state. Another key reason for using thf4ass Project. For example, MassOTA ended its

instrument is that those firms needing assistanc@XPeriments using student interns and volunteer

can seek it, while those able to solve problems inconsultants in favor of using permanent, profes-
dependently are free to do so. sional staff. It also abandoned the use of lengthy,

Like most technical assistance programswritte” site-visit reports in favor of short, three-

MassOTA is a service organization that usuallyP29€ written follow-up reports outlining specific

works with its clients or firms on a one-on-one ba_solutions. Other changes included the addition of

sis. Even without formal feedback and evaluation@ financial analysis process for client firms and a
this continual contact gives MassOTA staff gSoftware system for tracking internal progress.
sense of the changing needs of its clients. And,
while MassOTA's broad responsibilities are statu-Technology innovation and diffusion
tory, it has the authority to change its methods ofrhe primary purpose of MassOTA is to diffuse
service delivery and improve the quality of in- known technologies among industries in the state
formation it provides on a continuing basis. and to help firms make needed innovations to ex-
The lack of regulatory power and the prohibi-isting technologies to fit their particular needs. By
tion on disclosing firm information to DEP could focusing its efforts on small firms with less capa-
help MassOTA gain the trust of the business combility to innovate or adopt technologies on their
munity. The implied threat of future performanceown, MassOTA is following the recommenda-
standards under TURA, should targets not be metions of many experts regarding the most effective
may also encourage some firms to use the seuse of technical assistance programs. In addition,
vices. by creating direct links among experts in various
MassOTA explains the dynamics of technicalindustries and in government or research institu-
assistance in the following way: “Pollution pre-tions through onsite visits, seminars, and work-
vention is a rapidly changing field and shops, MassOTA has attempted to keep both
[Mass]OTA must adjust its services as newformal and tacit knowledge at state-of-the-art lev-
technology evolves, the business climate changes|s.
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Staff members keep up to date on new tech- The technological expertise of MassOTA is
niques and technologies and, as experts in particembodied in its staff, who come primarily from in-
lar sectors, serve as “in-house” consultants to ongustry and are knowledgeable about manufactur-
another. The organization offers periodicing processes. Diffusion occurs from staff to
“technology transfer days” during which techni- Massachusetts’ industry through its on-site and
cal staff more formally exchange technical in-other work directly with clients, written products
formation among themselves. During thesesych as case study fact sheets, and workshops. The
sessions vendors often present their products, oétaff are organized in teams on the basis of geogra-
fering staff an opportunity to learn, critique, andppy rather than by industry sector.
evaluate. _ o The Toxics Use Reduction Institute (TURI) at

At the same time that they are delivering seryhe University of Massachusetts-Lowell is re-
vices, MassOTA staff often learn from the firm assponsible for supporting MassOTA efforts
yvell,collecting and eventually diffusing technical through technology research and development

R&D). This institutional an hi ra-
diffusion can be somewhat constrained by confi? &D). This institutional and geographic separa

dentiality rules. The information in onsite reportstion of R&D capacity from outreach capacity
written by MassOTA is available only to the firm stands in contrast to the model experts agree is

. : . most effective—physically linking the R&D and
involved. However, general ideas resulting fromoutreach staff to improve interaction and problem
its work with a firm can be transferred to others. P P

olving. The directors of TURI and MassOTA

Case studies, based on onsite work and Writtenj de staff dinati d inf i
cooperation with the subject firm, are publishe ave made stall coordination and information
haring a priority in order to overcome this poten-

by MassOTA and disseminated as a way to pro§_ ) )
mote reduction of toxics use. tial barrier to effectiveness.

Most of MassOTAs work involves diffusion of ~ Although not all states fund the R&D function,
known technology among Massachusetts’ indus$ome that do have linked it more closely to the
try. Since the state’s industry base is generally mdechnical assistance service unit. For instance, the
ture, MassOTA's director classifies its needs adllinois Hazardous Waste Research and Informa-
“adaptations of existing technology,” labeling tion Center (a division of the Department of Ener-
these innovative in the sense that they often redy and Natural Resources) offers onsite pollution
quire incremental changes in the technology to fiprevention technical assistance and has an R&D
a use not previously identified. MassOTA doesbudget (about $800,000 of an annual $2 million
not seek a major role as a stimulator of newbudget). Some other states have small grant pro-
technology development by either regulated entigrams for technology development.
ties or the environment industry.
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nvironmental goals can be reached in many ways. Some
ways are quite prescriptive, others are not. If one imagines
a typical factory as having one or more pollution sources,
it is easier to think of the many options available to Con-
gress, EPA, and the states. Raw materials and products go into the
factory, manufacturing processes within the factory are used to
produce new products, and often some “nonproduct” residual—
pollution—is generated and released to the air or water, or
shipped offsite for disposal, treatment, or storage. Sometimes the
product itself results in pollution, while or after it is used.
To lower the pollution reaching the environment, government
can—

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

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

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

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

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

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

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

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

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

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

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

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

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

ion control programs addressed by the Clean Air

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Tools with fixed pollution reduction targets

Focus on single sources or products

Harm-based standards

Design standards

Technology specifications

Product bans and
limitations

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

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

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

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

Focus on multiple sources or products

Tradeable emissions

Integrated permitting

Challenge regulation

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

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

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

Tools without fixed pollution reduction targets

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

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

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

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

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

ing more common as government budgets shrink.

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

SOURCE: Office of Technology Assessment, 1995.

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

(OHarm-Based Standards

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

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

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

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

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

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

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

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

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

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

stantial analytical requirements.
Adaptability

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

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

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

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

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

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

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

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

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

Extent of Use
Design standards are very widely used in th

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ey Criteria Affecting Tool Selection

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

Pollution Prevention

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

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

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

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

Cost-Effectiveness and Fairness to Sources

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

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

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

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

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

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

Technology Innovation and Diffusion

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

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

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

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

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

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

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

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

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

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

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

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

and immediate, where a demonstrated compliance

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

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

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

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

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

Assurance of meeting goals

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

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

(1 Product Bans and Limitations Extent of Use

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

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

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

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

Assurance of Meeting Goals

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

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

Pollution Prevention

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

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

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

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

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

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

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

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

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

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

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

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

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

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

though the phaseout of leaded gasoline began fpllution prevention

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

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

phase-down schedule was combined with an EPA

program allowing trading in lead credits among

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

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

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

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

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

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

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

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

eliminate those risks. Or, an agency can place li

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

The degree of assurance provided by a produ(t:lpere are uses extremely unlikely to give children
ban or limitation depends on availability—now or @ccess to the lead paint, such as shipboard and oth-
in the near future—of safer alternative products€r outdoor uses of red lead as a rust inhibitor. A se-
An agency cannot be certain that substitute prodective ban or product use limitation might
ucts will not have their own environmental prob-achieve the objective of preventing children’s ex-
lems. For example, the ban on lead paint has led gosure to lead. An agency rarely has the analytical
use of alternative rust-inhibiting coatings for steelesources to set up such a cost-effective ban or the
that may involve other metals, such as chromiumenforcement resources to prevent unauthorized
that can have deleterious effects on human healtbses.
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Adaptability proach seems best suited for the converse situa-
Product bans or limitations require time-consumdion in which the risks of doing nothing are high.
ing proceedings if scientific developments or new

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

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

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

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

Cost-Effectiveness and Fairness to Sources

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

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

Demands on Government

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

Adaptability

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

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

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

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

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

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

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

Permitting type Permitting approach Key element(s) Example jurisdictions

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

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

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

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

specifying a limit for each

source.

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

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

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

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

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

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

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

common; virtually every state)

SOURCE Off Ice of Technology Assessment, 1995

Key Criteria Affecting Tool Selection
Assurance of meeting goals

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

Pollution Prevention

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

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

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

Cost-Effectiveness and Fairness to Sources

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Project name Status of project

Nature of “data”

Control cost saving
(compared to no trading)

Air emissions trading In place; less use than

expected

Air acid rain trading Early implementation;

less use than expected
RECLAIM Early implementation

Lead phase-down in
gasoline

Completed

Wisconsin water trading
program between point
sources

In place; unused

Dillon Reservoir point- In place; little used

nonpoint trading

Tar- Pamlico point-
nonpoint trading

In place; unused

Retrospective estimation

Prospective estimation

Prospective estimation

Prospective estimation

Prospective and retrospective
estimation

Prospective estimation

Prospective estimation

$5.5-$12.5 billion since
1976a

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

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

Over $9.9 billion during
5-year program*

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

51%9

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

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

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

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

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

ics and Management 346 (December 1983).

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

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

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

SOURCE: Office of Technology Assessment, 1995.

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

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

[IChallenge Regulation

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

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

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

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

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

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

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

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

Demands on Government

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

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

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

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

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

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

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

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

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

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

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

sarial contacts between government and industry,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

assistance. Both approaches assume that sour

[1 Pollution Charges Extent of Use

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

Assurance of Meeting Goals

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

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

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

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

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

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

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

Demands on Government

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

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

Adaptability

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

Technology Innovation and Diffusion

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

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

SOURCE Office of Technology Assessment, 1995.
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Pollution charges are most often used in therease by 25 percent if the environmental goals
United States for collection and disposal of comavere not achieved by a specified date (151). The
mercial, industrial, and household waste. Combill was not enacted; however, interest in pollution
mercial and industrial sources typically paycharges appears to be growing.
charges that rise as waste volume rises, while most Air emission charges most often are set at a lev-
households face flat fee schedules unrelated to the designed to recover administrative costs of state
amount of waste generated. Volume-basegir quality programs, rather than to provide a sig-
charges are becoming more common for houseificant incentive for sources to reduce their emis-
hold waste. In approximately 100 jurisdictions, sions. The South Coast Air Quality Management
charges for waste collection are based on volumeyjstrict in the Los Angeles area has what may be
rather than a fixed price per month. Charges argye highest air emissions fees in the couffiry.
typically levied by subscription for a specific Annyal permit fees for the largest sources can
number of containers, or by stickers that must bg m,ynt to $2 million or more, an amount likely to
placed on any bag left for pickup. Lubricating 0ils, oyract attention of source managers. However, a

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

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

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

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

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

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

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

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

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

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

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

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

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

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

mental goal, an agency would need detailed in-

formation about targeted entities’ internal Environmental equity and justice

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

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

Type of pollutant Nature of “data”

Environmental results

High Bridge, NJ

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

Seattle, WA

Emissions (pay-per-bag) Solid waste

Emissions (pay-per-bag) Solid waste

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

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

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

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

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

at 3-3.

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

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

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

Technology innovation and diffusion

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

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

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

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

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

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

Pollution Prevention

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

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

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

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

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

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

Demands on Government

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

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

Adaptability

Promotes criterion: Entities are free to adopt new technologies.

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

Technology Innovation and Diffusion

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

SOURCE: Office of Technology Assessment, 1995.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

Pollution Prevention

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

Impairs criterion: Liability does not require pollution prevention.

Environmental Equity and Justice

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

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

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

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

Demands on Government

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

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

Adaptability

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

) : arning:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

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

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

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

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

Demands on Government

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

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

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

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

SOURCE: Office of Technology Assessment, 1995.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Assurance of Meeting Goals

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

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

Pollution Prevention

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

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

Environmental Equity and Justice

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

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

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

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

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

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

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

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

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

SOURCE Office of Technology Assessment. 1995,

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

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

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

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

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

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

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

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

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

heavily used for both mandated and discretionary

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

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

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

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

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

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

43The Pollution Prevention Act of 1991 authorized $8 million per year in grants. Between 1989 and 1993, about $20 million in PPIS grants
was awarded by EPA.



Chapter 3  Congress’ Environmental Policy Toolbox: A Review | 141

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

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

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

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

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

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

Assurance of Meeting Goals

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

Impairs criterion: Technical assistance does not require reduction in pollution

Pollution Prevention

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

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

Environmental Equity and Justice

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

Cost-Effectiveness and Fairness to Sources

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

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

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

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

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

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

SOURCE, Off Ice of Technology Assessment, 1995

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

Adaptability

Technical assistance programs, compared to other
instruments, are easily modified in light of a
change in scientific knowledge, abatement capa-
bility, or budget. The modifications might be to
the information disseminated by the program or to
the structure of the program itself, depending on
the nature of the change.
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INTRODUCTION
[though the nation’s near-term commitment to a cleaner
environment is evident in the strong goals Congress has
established, considerable controversy exists about how
best to achieve these and future goals. For example, poli-
cymakers would ideally want to choose policy instruments that
move the nation toward a cleaner environment at the lowest pos-
sible cost while accommodating, and further encouraging, the
increasingly rapid changes in scientific and technological capa-
bilities. Yet accomplishing all of this with the tools we have has
seldom been possible in the past and may be even more difficult in
the future.

One potential strategy for minimizing tradeoffs among these
strongly held, yet at times competing, values and interests is to
choose policy instruments according to their strengths and to use
additional instruments to shore up overall performance. In the
past, for example, the nation has relied heavily on harm-based
standards and design standards because we would be able to tell
on a source-by-source basis the progress being made in cleaning
up the environment. However, by emphasizing assurance of
meeting goals, in many instances we chose—implicitly or explic-
itty—to give up some of the potential for cost savings and
technology innovation.

Rather than discard harm-based or design standards, policy-
makers can combine them with other approaches, such as trading |
programs or challenge regulations. These combinations offer
firms more flexibility to choose the means or timing of com-
pliance, allowing the implementation of more cost-effective solu-
tions for individual firms with relatively little loss of the
assurance the public wants. However, the use of trading programs
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or challenge regulations may raise concerns thathe perspective of this set of criteria revealed dis-
even though overall environmental quality im-tinctive and useful guidelines for policymakers.
proves, the burden of remaining adverse environ- Our rating system identifies those instruments
mental effects will be shifted from one group tothat are particularheffective (represented by a
another. Careful monitoring and required in-filled-in circle), those for whiclit depends(rep-
formation reporting can address some of thoseesented by a partially filled-in circle), those that
concerns. we suggest a decisionmaker migke with cau-

This chapter examines how knowledge aboution (represented by a caution sign), and those that
differences in instrument performance on a set odre simplyaverage(represented by a single dot).
values and interests—calladiteria in this re- An effective instrument is considered reliable to
port—might guide a policymaker’s choices. Theuse if the criterion is an important one. An instru-
next section identifies each of the criteria used irment rated “it depends” is likely to be effective but
this study. The following sections define the crite-could in some instances be simply average. And
ria in more detail and compare the relative effecinstruments that might be used with caution typi-
tiveness of the policy instruments described ircally perform poorly on the criteria.

chapter 3 for achieving each criterion. The remainder of this chapter is organized
around the three themes and seven criteria pres-

IMPORTANT CRITERIA FOR ented in table 4-1. After a brief section intro-

ENVIRONMENTAL POLICY ducing one of the three themes, we compare

instrument effectiveness on each of the criteria

OTA has identified three broad themes in the de s, iateq with that theme. For each criterion, in-

batg over environmental policy. The ﬁrSt.tbeme'formation is presented in the following order:
environmental results addresses the public’s de- ] ) o
mand not only that goals be met but also that goal® discussion of the criterion; ,
be pursued in appropriate ways. The second gxplanatlon of the factors used for comparing
themecosts and burdensaddresses the public's ~ nstruments;
concern that environmental goals be achieved &t Overview of instrument performance; and
the lowest possible costs and with the fairest al® @n instrument-by-instrument analysis, starting
location of burdens among companies and be- with th_e most effective ones,followe_d_by those
tween government and industry. And the last rated ‘it depends,” then those requiring some
theme change,reflects a growing consensus that caution, and concluding with those expected to
adaptable programs are essential for encouraging € @bout average.
new scientific and technological solutions.

Sharpening the focus to the details underlyindENV|RONMENTA|— RESULTS
these broad themes, OTA identified seven criteri€ongress sometimes chooses voluntary ap-
policymakers typically consider when adoptingproaches for accomplishing environmental goals
specific programs to implement environmentaland at other times requires specific actions to im-
initiatives (see table 4-1). We use each of thesprove human health and the environment in some
seven criteria as the basis for comparing the relawvay. Yet even when Congress has required specif-
tive effectiveness of the policy instruments, basedt actions, the nation has often fallen short of
on literature reviews and actual experience withachieving the goal (47). Thus, for many stake-
using the instruments. holders in the environmental policy community,

Although lack of sufficient experience with the most important priority continues to be work-
many of the instruments made us less certaiing toward satisfactorgnvironmental results
about how they might perform in some instances, When it comes to very serious environmental
we found that assessing instrument choice fromisks, the public is likely to warassurancethat
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TABLE 4-1: Criteria And Factors Used For Comparing Instruments

CRITERIA

FACTORS

ENVIRONMENTAL RESULTS

Assurance of Meeting Goals

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

Pollution Prevention

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

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

.Action forcing
« Monitoring capability
.Familiarity with use

.Gives prevention an advantage
.Focuses on learning

.Distributional outcomes
.Effective participation
.Remediation

COSTS AND BURDENS

Cost-Effectiveness and Fairness

Are we protecting human health and the environment
at the lowest possible cost and with the fairest alloca-
tion of burdens for sources?

Demands on Government

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

. Cost-effectiveness for society
.Cost-effectiveness for sources
.Fairness to sources

. Administrative burden forsources

.costs
.Ease of analysis

CHANGE

.Ease of program modification
.Ease of change for sources

Adaptability

How easily can the approach be adapted to new
scientific information or abatement capability?

Technology Innovation and Diffusion .Innovation in the regulated industries
.Innovation in the EG&S industry

Are we encouraging new ways to achieve our e >
.Diffusion of known technologies

environmental goals that lead to improved

performance in quality and costs?

SOURCE: Office of Technology Assessment, 1995.

goals will be met. In addition, the public has also
become concerned about how goals are met. For
example, support has increased for the idea that
sources should be asked to try their best to use
pollution prevention rather than control. And,
community-based groups have been highly suc-
cessful in raising awareness about environmental

equity and justice concerns at al levels of policy-
making.

The following three sections of this chapter—
assurance of meeting goals, pollution prevention,
and environmental equity and justice—present
OTA’S assessment of which instruments might be
most effective in achieving these criteria.
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[J Assurance of Meeting In order to compare how well each instrument
Environmental Goals! assures meeting environmental goals, OTA uses
the following three components:

= action forcing;

_ = monitoring capability; and
Assurance of meeting the goal may be the bot; familiarity with use.

tom line criterion for many stakeholders, especial-
ly when the environmental problem poses serioulxz:.,eglree of action forcing

risks to h“m‘?” health' In recer_rF years,_for ex‘?lmC:entraI to the concept of assurance is the extent to
ple, community scrutiny of fac_|||t|es using tOX'C_which an instrument has “teeth” or the capacity to
or hazardous substances has increased, includigg .o oyrces to undertake actions needed to attain
efforts to block siting. In such a context, choosinGyyironmental goals. Action-forcing instruments
policies that provide assurance of achieving thgpecify pollution reduction results and provide a
desired results may seem more important than sgheans for holding sources accountable. The rela-
isfying criteria that might otherwise be favored. tjyve importance of action forcing for a stakeholder
Atthe national level, reports assessing progressiay depend in large part on his or her assessment
toward protecting human health and the environof what drives the behavior of sources or targeted
mentindicate that we are still far short of our goalsndustries. Some believe that if industry is pro-
(47). When it seems essential to meet public exvided a clear goal or target of pollution reduction
pectations that progress toward goals will occur irand a reasonable timetable for action, a forcing ac-
the future, requiring specific actions and estabtion or level is not necessary for goal attainment.
lishing effective monitoring programs may be anHowever, others believe that only those instru-
important approach. Using instruments that havenents that contain a lever for forcing action pro-
been implemented with some successful results iide sufficient pressure and accountability to
the past may also enhance public confidence iassure that individuals, facilities, or firms will
policy decisions. have to change their behavior until the goal has
been met.

Assurance is stakeholder confidence that envi-
ronmental goals have been or will be met.

Factors for Comparing Instruments - .
! o Monitoring capability
As defined in this OTA study, assurance means thﬁlonitoring capability has two components: 1)

confidence stakeholders have that environmentar,|aving the capacity to determine whether or not
goals have been or will be metand sources held agye source is doing what is required, and 2) having
countable for the results. Determining that envithe capacity to determine whether or not progress
ronmental goals have been met requires the ability heing made toward the overall environmental
to monitor results and to force action should theyoal. The strategy underlying this instrument may
results fall short of the goals. In addition, if anaffect how easy or difficult it will be to monitor for
instrument has been extensively used or impleresults. For example, a technology-based strategy
mented in the past with successful results, theased on percent reductions in emissions or a best
public may have confidence that the instrumentvailable technology is inherently easier to moni-
will be effective in meeting future goals. tor than a risk-based strategy designating an ambi-

1 parts of this section are based on T.O. McGarity, “Assurance of Meeting Environmental Goals,” unpublished contractor report prepared
for the Office of Technology Assessment, U.S. Congress, Washington, DC, May 1994.
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ent environmental quality goal across multiplepending on how they are implemented in permits,
sources. Instrument performance that is relativelgesign standardsare a reliable choice either un-
easy to monitor increases the opportunities foder a technology-based strategy or to shore up
eventual accountability, enforcement, and evaluaprogress under a harm-based strategy when assur-
tion of instrument effectiveness. ance is a major priority.

The availability of adequate monitoring Although the relative ease of monitoring
technologies and the type of monitoring regimetechnology specificationsand product bans
used may also affect a stakeholder’s sense of astakes them attractive instruments, they have sel-
surance. For example, continuous monitoringlom been used under the Clean Air Act (CAA),
may be considered by some to be essential for ithe Clean Water Act (CWA), or the Resource Con-
dividual sources even though systematic, yet lesservation and Recovery Act (RCRA). Such pre-
sophisticated and less frequent, monitoring magcriptive instruments may be most useful in a

be satisfactory for others. situation in which the cost of not acting in the
short term might be very high.
Familiarity through use Tradeable emissionsandintegrated permit-

If an instrument has been used with any success 19, two of the multisource instruments, also
the past, policymakers may have more confidencgontain  strong  action-forcing ~ components
in using it in the future. In fact, some instrumentsthrough provisions for emission caps and the writ-
may be heavily used primarily because policy-"9 of permits. However, we ra}ted tradeqble emis-
makers already know how to implement them an@iOns somewnhat less effective than integrated
existing institutional arrangements make it easy t§€rmitting and the single-source instruments be-
continue using them. Especially for problems thafg@use of the potential difficulty with monitoring.
have very serious short-term consequences, the At the other end of the spectrum are a set of
public may want policymakers to use instrumentdnstruments that might be used with caution if as-
that are tried and true even though they may ndiurance is the major criteriomformation re-

achieve all or even any of the other major criteriaP0rting can help with monitoring progress but
does not require pollution reduction or prevention

action by sources. Similarlgubsidiesandtech-
nical assistanceare almost always voluntary—
that is, sources may be asked to reduce pollution
but face no sanctions if the program is not success-
ful—which may or may not result in attainment of
goals. However, when used as supplements to oth-
er instruments, they may increase the overall con-
fidence of the public that goals will be met.
Instruments with a strong action-forcing com-  Pollution chargesandchallenge regulations
ponent are the most effective at assuring stakdave the potential to move things in the right
holders that environmental goals will be met (se@lirection. However, with pollution charges, the
table 4-2). For example, all of the single-sourceaction-forcing component is weakened since
fixed-target instrumentsproduct bans, tech- sources are given an option to pay rather than to
nology specifications, design standards, and reduce their discharges. And our lack of experi-
harm-based standards—and integrated per- ence with challenge regulations makes them a less
mitting are very effective for assurance since theeliable instrument at the present time, especially
public can hold sources accountable. if assurance is the primary concern. More experi-
Since design standards are usually somewha&nce in the future with instruments such as trade-
easier to monitor than harm-based standards, dable emissions, integrated permitting, challenge

Summary of Instrument Performance

@ 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
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SOURCE: Office of Technology Assessment, 1995.

regulations, and pollution charges may increase
the confidence stakeholders have that they can en-
sure results.

Instrument-by-Instrument Comparison

e Product bans

Product bans and limitations provide a powerful
and clear message to the sources about what is re-
quired to meet the goal, and the results are rela-
tively easy to monitor. This approach seems best
suited for a situation in which the risks of doing
nothing might be very high in the short term or not
easily reversed.

For example, if a product poses unacceptable
risks to consumers, the agency can prohibit its
sde, distribution, and use to eliminate those risks,
or the agency can place limitations on the sale, dis-
tribution, or use of the product to reduce those
risks to acceptable levels. Although they are sel-
dom used by agencies to implement the CWA,
CAA, or RCRA, Congress itself has in some

instances enacted product bans or limitations,
such as the phaseout of chlorofluorocarbons
(CFCs).

In markets in which no substitutes are avail-
able, the product limitation or ban has the poten-
tial to induce technological innovation by
stimulating intensive research and development
aimed at producing products that are capable of
filling the void left by the limited or banned prod-
uct. The section on technology innovation and dif-
fusion discusses this in more detail.

e Technology specifications

Technology specifications have the potential to
be very effective at providing assurance, athough
they are also a very intrusive and prescriptive ap-
proach. Once a problem is identified, the targeted
entity is told exactly how to act and faces both civ-
il and criminal penalties for noncompliance.
Congress may want to use these standards in
instances in which a serious environmental hazard
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to human health exists and a known technologyhan a stand-alone harm-based standard if assur-
could provide at least an immediate result. For exance is the primary concern.
ample, Congress enacted the requirement that new Design standards, while assuring some prog-
hazardous waste landfills and surface impoundress, can not ensure that risk goals will be fully
ment’s install two or more liners and a leachatemet. Existing technologies, for example, may not
collection system above and between the linerbe capable of reducing discharges from a single
(255). Although federal environmental statutessource enough to achieve the media quality speci-
seldom direct EPA to enact such specificationsfied by the risk goals. In addition, the cumulative
states often specify how sources must carry ousffect of discharges from two or more facilities,
their operations in state implementation plansach of which complies with the prescribed design
promulgated pursuant to federal environmentattandards, could be a concentration of pollutants
standards. in the receiving media that still violates the risk
Like design standards, technology-specificagoal. Stringent application of the design approach
tion standards usually make it simpler for theto all new sources might actually slow progress to-
inspector to ascertain whether a mandated techvard risk goals by discouraging companies from
nology has been installed and is working properlyeplacing older, heavily polluting facilities (2).
than to measure ambient air or water concentra- |n areas that currently meet risk goals, design
tions and relate them to particular sources. standards could help ensure that media quality
Many observers have little confidence in thewill not deteriorate as rapidly when new sources
ability of legislative bodies or bureaucratic agen-of the same pollutant are built. In fact, design stan-
cies to identify the technology or practice thatdards could leave that area “too clean,” at least for
does in fact meet the intended goal in each individthe present, if the medium can assimilate addition-
ual context. Prescribing a uniform technology forg| pollutants without violating the risk goal.
all facilities is not likely to be an efficient ap-  The degree of difficulty for monitoring a design
proach (7). And, more important, specificationstandard depends on how the permit is written and
standards, standing alone, may discourage digyhether or not its medium is air, water, or land. If
chargers from developing innovative changes iRhe design standard is translated by the states into
manufacturing processes or recycling technologn emissions limit, then monitoring might be as
gies to reduce the overall amounts of wasted residpmplicated and expensive as it is for harm-based

uals (3,86,175). standards. However, the compliance officer may
also be able simply to check that the model
@ Design standards technology is installed and working correctly. For

Design standardsperform relatively well on as- example, if the model technology for volatile or-
surance when used to meet a technology-baseghnic compounds (VOC) reductions is an inciner-
goal. In addition, they are used quite effectively inator, monitoring the temperature of the device
combination with harm-based standards to prorather than effluent gas concentrations might be
vide assurance of some interim progress toward sufficient.

risk-based goal as well. In either case, the manda- Design standards have the advantage when it
tory action and the relative ease of monitoringcomes to experience with use. We have used them
make design standards a slightly better choicextensively because they provide a clear course of

2 Regulated entities frequently criticize an agency for requiring “technology for technology’s sake.” If the only goal of the regulatory pro-
gram is to achieve the level of acceptable risk for today, then this criticism is well founded. If the program also seeks to achieve a best-efforts
goal, perhaps as a hedge against uncertainties about the future, the criticism is less cogent.
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action that is easily enforced, even though theynent. At a minimum, having all of the informa-
often pose some tradeoffs with criteria like effi-tion regarding a plant’s effluent, emissions, and

ciency and technology innovation. other environmental releases available in a single
place, governmental and private citizen enforcers
@ Harm-based standards can more easily evaluate the plant’'s environmen-

Harm-based standardscan be very effective be- tal compliance record and decide whether to initi-
cause they provide a clearly designated outcomate enforcement efforts.
for each source and some accountability for re- Using an integrated permit, such as a plant-
sults. Nonetheless, the analytical complexity andvide bubble, to give flexibility to a plant or facil-
scientific uncertainty of trying to establish a uni-ity to trade off sources may provide adequate
form harm-based standard that will actually resul@ssurance to the public—assuming satisfactory
in achieving the media quality goals, the difficul- monitoring can be installed. For example, 3M
ties with continuous monitoring, and subsequenanted up improved continuous emissions moni-
enforcement problems make the choice of doring for its Minnesota plant in order to gain
“pure” or “solo” harm-based standard a hard onesome flexibility in making changes that affect in-
for policymakers who insist on meeting goals. dividual source emissions across the facility.
These difficulties help explain why many The integrated approach might also enhance as-
harm-based programs end up with a reasonablgurance if, during the course of issuing the permit,
efforts floor or abatement strategy added on. Sucthe agency and sources could identify instances in
clauses asking sources to do the best they can unfjhich requirements promulgated pursuant to one
the media quality goals are met provide assurancgtatute conflict with or hinder compliance with re-
that some progress will be made. quirements promulgated pursuant to another stat-
To satisfy concerns about assurance, harmite. Congress has historically enacted separate
based standards need either a technology to monjtatutes for different receiving media and our en-
tor emissions or some other widely applicableyironmental goals and programs have likewise
m_eth.od .for_ verifying that a source is comp!yingevowed separately.
with its limit. If no such technology or technique Although we are learning, we really do not

exists, or if it is too difficult or expensive, an ynow how to do multimedia permits well at this
instrument with a lower momto_rmg burden maypoint. A sourcemight be allowed to reduce its
be preferred. For example, design standards oftqQ, \jiance with part of a CWA requirement if it

include a model technology, whose em'ss'orhgreed to a more stringent requirement under the

characteristics are known and accepted by regulq:-AA’ so long as the net environmental risk would

tors, thus avoiding the need for direct EMISSION%ye Jower than that resulting from full compliance

monltorl_ng. with both requirements. The environmental stat-
Despite all of these concerns, harm-based stan-

. utes, however, do not currently allow such ar-

dards are often preferred over many other instru-

: [angements, although EPA has proposed such a
ments because we have enough experience wi | eibility for the Great Lakes. In anv event. the
them to know that they can be effective in assurin% b1ty : y event,

source-by-source compliance while nonetheles rt and science of risk assessment have not yet
allowing the sources flexibility to choose the progressed to levels that can support such trade-

Means. offs under most circumstances.

@ Integrated permitting O Tradeable emissions
Integrated permitting may be among the more Tradeable emissionsan be an effective tool for

effective instruments at providing assurance, oncproviding assurance in many instances. However,
agencies gain more experience with this instrusince trying to monitor overall reductions made by
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multiple sources is potentially difficult, we rate
this instrument as “it depends.”

For sources, this instrument is eventually trans-
lated into an emissions limit—usually as the sum
of total alowable emissions over some longer
time period such as three months or a year, but
even over as short a period as a day—plus the
amount of credits or alowances that are purchased
from other sources. Thus, tradeable emissions
share some of the same strengths and weaknesses
for assurance as those discussed earlier for harm-
based and design standards.

The degree of action forcing is quite similar to
harm-based standards. The burdens of monitoring
for an effective tradeable emissions program are
quite high, but if they are met the program can be
quite effective in holding sources accountable. To
provide an effective level of assurance of meeting
gods, a tradeable emissions program must aso
have frequent self-reporting and periodic audits
by neutral outsiders (71,118,137). Since the abil-
ity of aregulator to determine compliance by any
single source depends on the integrity of the entire
system, monitoring for tradeable emissions may
beheld to a higher level of accuracy than for harm-
based or design standards.

A very important distinction between this
instrument and harm-based standards is that,
while the emissions limit for a harm-based stan-
dard is location specific, a tradeable emissions
program usually provides no assurance that any
one source will achieve a specific limit. Thus, the
approach works well for certain types of pollut-
ants where environmental quality can be safely
based on total loadings over large geographic
areas. If, however, emissions at individua facili-
ties, rather than combined emissions from many,
are the principle source of concern in a particular
area, then moving from a source-by-source ap-
proach to a trading program may not satisfy the
public’'s concern over maintaining environmental
quality.

A distinct threat to assurance is the possibility
of trading units of pollutants that do not represent
equivaent risks (42). Under this regime, tradeable
emissions could result in a decrease of easily con-

trolled but innocuous substances and a corre-
sponding increase in difficult to control but highly
toxic substances.

Tradeable emissions permits are now being
used in avariety of settings, including the national
SO, (acid rain) trading program; the Regiona
Clean Air Incentives Market (RECLAIM) efforts
in Los Angeles (see chapter 2); an open market
trading system in Tulsa, Oklahoma; and severa
other small efforts in watersheds. As more experi-
ence with this instrument and thus more informa-
tion on successes as well as difficulties is gained,
the public may develop more confidence about the
potential for meeting goals.

V Information reporting

Information reporting does not guarantee that
any action will be taken by either the source or the
public to prevent harm, even though the programs
may be relatively easy to implement and may be
effective in identifying risks associated with a
product or facility. However, reporting require--
merits can help an agency assess which activities
pose the most serious environmental risks.

Under Section 5 of the Toxic Substances Con-
trol Act (TSCA), for example, manufacturers
must make EPA aware of the production of new
chemical substances or significant new uses of ex-
isting chemical substances (256) and must im-
mediately inform EPA of any information that
reasonably supports the conclusion that the sub-
stance presents a substantial risk of injury to
hedth or the environment (258). EPA may use this
information as the basis for regulatory action to
protect the public.

In the direct consumer context, information
may help consumers identify and reward
manufacturers who develop less risky products or
technologies. Information reporting may also pro-
vide the public the kind of specific information it
needs to make alegal case against sources. For ex-
ample, if a company’s monthly discharge moni-
toring reports filed under the Clean Water Act
show that the company is not complying with its
permit requirements, an environmental group that
becomes aware of those reports can use them in a
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citizen enforcement action under section 505 of
the CWA (246).

Although we have considerable experience
with information reporting programs per se, we
have little evidence of sustained behaviora
changes in protecting the environment. Most of
these programs have no mechanism for forcing
less pollution from sources and thus cannot assure
the public that goals will be met if they are imple-
mented.

V Subsidies

Since they are strictly voluntary, government sub-
sidies, including tax expenditures, are capable of
achieving environmental goals only to the extent
that the government is willing to pay to achieve
those goals and sources are willing to participate.
Tax breaks can reduce the pain of compliance with
environmental  requirements (165) and may be rel-
dively easy to enforce (1 23). However, since par-
ticipation is strictly voluntary, subsidies might be
approached with some caution when assurance is
an important consideration.

V Technical assistance

Similarly, although technical assistance can offer
companies vauable information and encourage-
ment, it cannot provide stakeholders assurance
that environmental goas will be or have been met.
Its goal is to persuade sources to adopt best prac-
tices or to diffuse innovation in order to move
things generally in the right direction. The prima-
ry inducement behind such programs is the prom-
ise that taking environmentaly beneficial action
will ultimately save the company money in re-
duced production or energy costs.

The voluntary nature of such programs means
that there is no leverage for forcing actions to
achieve goals. Even if companies initialy partici-
pate, the specific technical assistance can aways
be rgjected, which may happen if the solutions
identified are expensive or if the promised pay-
backs are not fairly immediate.

Challenge regulation

Challenge regulation, one of the less intrusive
approaches for achieving environmental goals,
gives sources the responsibility for designing and
implementing a program to meet the targets estab-
lished by government. The government would use
milestones to measure progress toward the targets
and retain the authority to implement a regulatory
program should progress be unsatisfactory or the
goals not met.

In the short run, since attainment of goals de-
pends solely on industry choices, challenge regu-
lation does not offer much a priori assurance to
those who believe goals must be met. On the other
hand, monitoring and information systems can be
put in place to provide evaluations at annual inter-
vas in order to measure progress toward the goals.
If these evaluations are tracked and the targets
backed by a mandatory abatement strategy should
industry fail to meet them, then challenge might
be effective in providing assurance.

The United States has not yet implemented a
true challenge regulation, but the voluntary 33/50
program is very similar. Established by EPA in the
late 1980s, the program challenged companies
emitting 17 targeted toxic chemicals to reduce
their emission of toxics by 33 percent by 1992 and
50 percent by 1995 (250). EPA left the impression
that if releases were not reduced, it would take
additional action under its existing authorities to
bring about further reductions (167). Several chal-
lenge regulations have been implemented in Eu-
rope, including Germany’s Green Dot program
and several covenants in the Netherlands. How-
ever, uncertainty about the effectiveness of such
negotiated plans in our very open, highly frag-
mented system suggests proceeding with some
caution.

Pollution charges

To provide assurance to stakeholders of meeting
gods, the emissions subject to pollution charges
must be easily monitorable and enforceable and
the charge must be set high enough to induce the
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change necessary to reduce emissions. If available
pollution reduction technologies will not achieve
the goals, a high enough charge may nonetheless
provide a continuing incentive to develop altern-
ative technologies. Pollution charges could aso
make enforcement easier by replacing the bargain-
ing that a company attempts with enforcement of-
ficials with the simple approach of “balance due,
delinquent charges, plus penalties’ (123).

However, not al emissions are easy to monitor.
If emissions remain undetected, the source will
have no incentive to install pollution reduction
technologies, and estimates of progress toward
goals will be flawed (7,177).

From the sources point of view, pollution
charges are among the least attractive instruments.
Even though charges offer great flexibility in the
choice of control method—including the choice
of not controlling-they can be quite expensive
unless emissions are amost completely elimi-
nated. Sources end up both paying the costs of re-
ducing emissions and paying a charge on any
residual emissions, even after the desired levels
are met. Thus, if the charge is set high enough to
induce change (161 ,220), the owners of polluting
sources may decide to resist the fees in available
political and legal forums (86,95). Finaly, pollu-
tion charges may not provide adequate assurance
for emergencies and activities that pose risks of
low probability but very large consequences
(7,123,161,220).

Although Europe has implemented various
forms of pollution charges, most are set to raise
revenues; only a few have been set high enough to
force substantial reductions. Most of the U.S. ex-
perience involves technology-based fees such as
per-bag fees for residentia solid waste. Success
with these may make the public amenable to ef-
forts to extend use of charges for other environ-
mental problems.

Liability

A magjor barrier to liability providing adequate as-
surance is the very high burden of proof required
to establish that the defendant is the source of
harm and that the source acted in a manner that
was unreasonably dangerous or otherwise socialy
unacceptable (77,93,1 13,188). If one party is de-
manding compensation from another party, the
courts have been generally unwilling to tolerate
uncertainties of the magnitude that are familiar in
environmental regulatory regimes (276). The
probability of being forced to compensate poten-
tia victims is often so low that polluters have little
incentive to reduce pollutants to levels that meet
the environmental goals.

Ideally, liability can be used both to encourage
the prevention of future environmental problems
and to fund remediation of existing sites that pose
environmental threats when a defendant has been
found responsible for harm in a court of law.

m Pollution Prevention

Pollution prevention is reducing or eliminat-
ing pollution at the source of generation
through changes in production, operation, and
raw materials or resource use.

Pollution prevention is a strategic approach
sources can use to meet or exceed environmental
goals. Pollution prevention strategies seek the re-
duction of all nonproduct outputs, regardiess of
medium, restricted only by the limits of current
process and product technology.

The Pollution Prevention Act of 1990 (PPA)
does not mandate prevention but rather states that
pollution should be prevented whenever feasible.
It does, however, require certain firms to report
through the Toxics Release Inventory (TRI) sys
tem on their “source reduction activities.” * Thirty
states have enacted pollution prevention statutes,

*The Pollution Prevention Act of 1990 (42 U.S.C. 13I0l) defines pollution prevention as’. .. any practice which reduces the amount of any

hazardous substance, pollutant, or contaminant entering any waste stream or otherwise released into the environment (including fugitive emis-
sions) prior to recycling, treatment, or disposal; and reduces the hazards to public health and environment . . . .
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over haf of which include provisions for pollution
prevention facility planning. Some have aso set
statewide numerical pollution reduction goals.

Despite these initiatives, both policymakers
and firms fail to adopt pollution prevention strate-
gies as an alternative to pollution control in many
instances, even when they may be less expensive
in the long run. Explanations for continued re-
liance on control strategies include a lack of
awareness or information about pollution preven-
tion, regulatory disincentives (or lack of incen-
tives), and economic and ingtitutional issues
(78,122).

Factors for Comparing Instruments

Policy instruments can provide an advantage for
pollution prevention efforts either by giving firms
a reason to choose pollution prevention instead of
control strategies or by demonstrating the value of
prevention strategies so that organizations incor-
porate them in routine decisionmaking. We
compare instruments on their potentid for encour-
aging pollution prevention by assessing the extent
to which each instrument:

.gives an advantage to prevention, and
.focuses on organizationa learning.

Gives an advantage to prevention

For both regulators and regulated entities, staying
with known control technologies is often the least-
risky choice even when regulations provide some
flexibility of choice because costs, operational
conditions, and monitoring capabilities are pre-
dictable. Making it easier to use, or even requiring
pollution prevention rather than control, is one
way that instruments can be effective.

Focuses on organizational learning

Both private and public sector experts typically
specidize in air, water, or waste management,
with a unique set of language, technologies, and
institutional concerns. Moving away from this
pattern toward prevention strategies may require
considerable learning within organizations. Im-
portant issues to be considered include how a firm

is organized to make decisions about environmen-
ta issues;, who makes the key decisions; whether
or not top management demonstrates a commit-
ment to prevention, makes resources available,
and rewards workers for their efforts; and capacity
for flexibility in production processes (146).

In most industrial firms except the smallest,
linkages between the production and environmen-
tal units have been weak (31 ). Since pollution pre-
vention seeks to integrate the idea of prevention
into production design, organizational leadership
or even a change agent at the facility level maybe
essential for accomplishing this objective.

Summary of Instrument Performance

® Effective: Product bans, technical assistance

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

V Use with caution: —

Most instruments can be used in a way that is
compatible with pollution prevention (see table
4-3). While experiences with product bans and
technical assistance suggest their effectiveness,
neither is extensively used under the CAA, CWA,
or RCRA. Product bans eliminate a source of en-
vironmental risk and may force the development
and use of aternatives. The level of resources de-
voted to technical assistance is currently too low
to reach al firms that could benefit and, in generd,
is not targeted at larger firms. Implementing com-
binations of these and other instruments may be
essential to improve the use of pollution preven-
tion strategies (141).

Liability may also be effective at prevention
because many firms would rather prevent pollu-
tion, and thus reduce their liability exposure, than
rely on control of large quantities of potentially
damaging emissions or wastes.

Although widely criticized as perpetuating
preferences for end-of-pipe technologies, both
technology specifications and design standards
can be used effectively to promote pollution pre-
vention approaches. The criticisms are most often
summarized as. “standards require specific end-
of-pipe technology” even though, except in the
most restrictive cases, regulated entities are actu-
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TABLE 4-3: Pollution Prevention
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aly alowed to chose “equivalent” methods to
meet standards. The de facto requirements come
from the practice of setting and applying stan-
dards rather than the standard itself.

However, since most design standards were
written before pollution prevention became a
policy priority, they typically have not been based
on pollution prevention concepts or written in
ways that accommodate prevention options.
Thus, they tend to perpetuate the choice of control
technologies. Since pollution prevention often
involves process modifications rather than off-
the-shelf technologies, continuing to use source-
by-source emission standards of any kind restricts
the opportunities for using pollution prevention
approaches.

Instrument-by-Instrument Comparison

e Product bans
Banning or phasing out a product deals directly
with the source of a problem but may require the

development of substitutions. Examples include
the domestic phaseout of lead in gasoline and
paints, the banning of polychlorinated biphenyls
under TSCA, and the internationa treaty on phas-
ing out ozone-depleting substances, commonly
referred to as CFCs. A potentia problem with
product bans, as discussed in chapter 3, is that
not al substitutions end up being as environmen-
taly friendly as they might first appear or may re-
sult in shifts in the location or types of risk.
Product limitations, such as labeling and use re-
strictions, are not necessarily as effective at en-
couraging pollution prevention options unless
compliance costs or public pressure are high.

e Technical assistance

Since these programs are usually voluntary in na-
ture, the decision about whether or not to use tech-
nical assistance is made by firms. For those that
do use the services, technical assistance has been



156 | Environmental Policy Tools: A User’s Guide

successful in getting firms to use prevention to admay be written into a permit as a technology, mak-
dress specific environmental problems. ing prevention a difficult choice (6).

The primary argument for using technical as- Even when a design standard remains as an ef-
sistance has been that firms are much more likelfjuent limitation, regulated entities face a dilem-
to adopt pollution prevention once they learnma. They can choose to minimize the regulatory
about its advantages for specific problems andurden by using the technology they know is the
have access to reliable technical and economic ifasis for the standard or they can attempt to lower
formation (204). Whether this kind of assistanceheir abatement costs by finding an alternative but
alone is sufficient to persuade sources to pursugeay the cost of proving equivalence to regulators
pollution prevention rather than control strategiesor the facility inspector.
on a continuous, long-term basis is not yet clear EPA's proposed joint rule for the pulp and paper
(55). While the government has learned a greahdustry used prevention as the reference control
deal about the value of technical assistance, artdchnology for best available technology and
especially the importance of change agents or keyade prevention the only way to comply by set-
individuals in the agricultural and energy policy ting the measurement point for limitations after
systems, application of this approach is relativelythe process but before the outlet pipe to the waste-
new for achieving pollution prevention. water treatment plant. Environmentalists wanted

The voluntary, cooperative nature of technicalEPA to go further and select total chlorine free
assistance is part of its appeal. However, the su¢TCF) technology as the reference. EPA instead
cess of technical assistance programs lies in demoffered regulated entities a break from monitoring
onstrating to regulated entities that altering theiiif they used the TCF technology once it was oper-
behavior and the way they think about solutions t@ating and meeting the effluent limitation.
environmental problems can have tangible pay-
offs. This may require a long period of shared® Technology specifications

learning and building trust between technical staffre chnology specificationsare straightforward:
in the government or vendor firms and the volunyhey either are or are not based on a preventive
f[eerlng firm before the firm is willing to make ma- strategy. There are only a few cases where preven-
jor changes. _ tion has been chosen as a technology specifica-
More than 60 programs are operating at th§jon One example is oxygenated fuel provisions
state and local level today, but most are venyqged to the CAA in 1990 to control carbon mon-
small. While some of the mature programs may,yide. Congress instructed EPA to give preference
have up to 30 staff people, the average size is foy oxygenates made from nonfossil sources.

to five people. Thus, even the largest programs pder RCRA, landfill operators are required to
reach only a small fraction of facilities that might install specific technology, such as special liners

benefit” (204). and monitoring systems, for hazardous waste fa-
cilities. However, this is at a point at which pollu-
O Design standards tion already exists. If the standards raise the costs

While there is no reason in theory for end-of-pipe®! landfilling high enough and if those costs are
technologies to be selected as the modetiéer P@ssed back to the waste generator, they create an
sign standards they generally have been. The incentive for pollution prevention.

model often becomes the de facto standard, de-

spite the fact that design standards may be e Liability

pressed as emission limits in the agency’s finaAnecdotal evidence suggests thalbility provi-

rule. For instance, even though CWA effluentsions prompt regulated entities to adopt pollution
guidelines based on best available technologprevention. The Superfund statute, with its retro-
(BAT) are expressed as effluent limitations, theyactive joint and several liability provisions, has
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been one of the most effective strategies if judgebtut that is not a necessary feature of integrated per-
by this criterion because prevention is perceivedanits.

as the only sure way of avoiding possible future Permitting has traditionally been done sepa-
liabilities. However, Superfund uses a strict liabil-rately for sources according to air, water, and
ity approach; not all forms of liability create aswaste problems. One goal for integrated permit-
strong a set of pressures. In addition, impacts frofing is to help resolve these conflicts by allowing
Superfund liability on industries other than themuyti- or cross-media tradeoffs. Another goal is to
petrochemical industry may be less profound Othange the way an organization approaches

absent (43). _ ~ choices about environmental solutions in order to
When firms take into account future liabilities, increase the adoption of pollution prevention

such as the estimated costs of future litigation angtrategies.

cleanup, in addition to waste management or treat- For example, New Jersey’s integrated permit-
ment costs, the comparative viability of preven- :

i oot : While fut X (i'ng program utilizes the information and experi-
lon projects may increase. Whi'e TUture costs ang, .o gained from a required facility-wide
benefits can be difficult to quantify, newly devel-

; . Pollution prevention planning process. Before the
oped cost-accounting systems include methodo - ermitting brocess bedins. a facility has alread
ogies for quantifying future liabilities. P gp ains, y Y

examined all its process units (as sources of
Harm-based standards nonproduct outputs to all media), identified

Because a regulated entity is free to choose tH%revenf[ion opportunities, ‘?‘”d planned an imple-
technical means it determines is most cost effed'entation schedule. Despite these types of efforts
tive for meeting the standard, kerm-based- in several states, it is too early to draw conclusions
standard is neutral to the choice of prevention or@20ut the impact of integrated permitting on the
control. However, the fact that they tie the desired@doption of pollution prevention strategies.
outcome to the single-source level of emissions

can inhib_it initiatives for process-based preven-rradeable emissions

tion solutions. Trgtdeable emissionsallow regulated entities to

The way harm-based standards are expressedc oose whatever method of compliance they de-

the facility level can affect prevention. Expressingtermine is most cost effective, including paying

the standards as a mass-based limit, for exampl .
may increase prevention options, while using Con_Fdr releases, and thus are essentially neutral to the

centration limits for water emissions may restrictChOICe of prevention versus control. No empirical

options to conserve water use. Eliminating part of VId€Nce to date suggests that these programs can

a waste stream through water conservation mig€ counted on to stimulate prevention more than
cause a facility to increase pollutant concentracntrol strategies, independent of the cost im-
tions even though total mass might decreasBlications for the firms.

(209). Mass-based emissions could become When pollution prevention is the least-cost op-

technology forcing if an overall cap on emissiongtion for industry, it may be chosen; but other in-

is included. fluential factors may include the nature of the
environmental problem, the availability of pre-
Integrated permitting vention approaches that can produce results in a

The goals ofntegrated permitting may deter- timely manner, the extent to which the regulated
mine whether or not pollution prevention is cho-entities use methodologies, such as total cost ac-
sen. These permits can be written in a way thatounting, and the presence of individuals who
requires or favors pollution prevention strategiesstrongly support pollution prevention.
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Challenge regulations reporting, however, may be difficult to justify giv-
Because the content and purposecloéllenge  en the many other influences on sources.
regulations could be so variable, pollution pre- The RCRA Amendments of 1984 required cer-
vention is not necessarily an outcome. The Greetain hazardous waste generators to include their
Dot program in Germany has had mixed resultswaste minimization efforts in their RCRA bien-
Although the evidence indicates that a reductiomial reports. In addition, generators who ship
occurred in some types of packaging materials fowastes offsite have to certify on RCRA manifests
large shippers, most other types of packagingnd in permit applications that they have a waste
were recycled. minimization program in place. Despite claims
Although EPA labeled 33/50 a pollution pre-the wastes from the largest generators are being
vention initiative? the agency used changes in theminimized, there is no clear indication that the re-
TRI to measure success. Thus, either a preventigiorting requirements are the cause (206).
or a control option that reduced releases from afa- The Toxics Release Inventory, although en-
cility would count. EPA did not ask firms to iden- acted as a right-to-know measure, has also been
tify what percent of their reductions came fromcharacterized as creating incentives for pollution
prevention and to explain why pollution preven-prevention. However, as an information reporting
tion was or was not chosen. A number of groupsool for promoting pollution prevention, TRI ini-
are studying the 33/50 data to determine whethefa|ly had at least two drawbacks. First, it has
the program’s flexibility did, in fact, result in counted chemicakleasesrom facilities but not

greater pollution prevention. chemicalsyenerated Both prevention or control
options implemented on the site of a facility can
Pollution charges result in reduced levels of reported releases. Sec-

Pollution charges such as waste end fees, emis-ond, releases are not necessarily related in any
sion fees, tipping fees, and permit fees, are rarelyay to production levels.

set high enough to change behavior, but instead Facilities subject to TRI are now required to
are used to raise revenue for environmental prasubmit annual prevention and recycling reports
grams. However, even when they are set higghowing changes over the previous year, using a
enough, they are absolutely neutral toward whethproduction ratio. And facilities that claim reduc-
er firms adopt a prevention, control, or paymentions through pollution prevention must submit
strategy. Pollution charges might encourageyualitative information that help officials under-
pollution prevention if they are made avoidablestand why and how pollution prevention happens.

only through prevention (141). State mandates for filing facility planning re-
ports are still another example of trying to use
Information reporting information reporting to promote pollution pre-

Requiringinformation reporting may have two vention. As of early 1994, 16 state governments
potentially beneficial outcomes. First, the in-had enacted such laws (226). A major assumption
formation collected may help policymakers makeis that the planning process will spur organization-
better choices in the future to promote pollutional awareness and change as firms discover for
prevention. Second, the way a firm is required tdhemselves the benefits of adopting pollution pre-
collect and organize information for submissionvention.

may help it learn more about its own processes and It is too early to evaluate the impact of these
identify opportunities for pollution prevention. programs on pollution prevention efforts in the
Attributing successful outcomes to information private sector. Successful outcomes may depend

4 Under its original title of “Industrial Toxics Project,” it was part of the EPA Pollution Prevention Strategy published in February 1991.



Chapter 4 Choosing Policy Tools: Seven Important Criteria | 159

highly on a firm’s existing culture and staff exper- [] Environmental Equity and Justice

tise. If a firm simply hires a consultant to create @ £, ironmental equity and justice seeks equali-

report that will comply with the requirements, ty of outcomes, full participation by affected

little learning may occur within the firm. On the  communities in decisionmaking, and freedom

other hand, these laws may enable environmental from bias in policy implementation.

managers inside firms to push for pollution pre- - agitionally, concern about the distributional

vention (66). _ ) _ effects of environmental protection policies fo-
States have also enacted information reporting, ,se primarily on the relative costs and burdens

programs, such as California’s Proposition 65,3ceqd on particular industries or on the differen-

which allows regulated entities to choose betweef), impacts on small versus large or old versus

prevention, such as reformulation to remove & control sources (see the following section on
listed chemical, and warning labels for consumef.cts and burdens).ess attention was given to
products. These programs have not been fully,qerstanding how these policies might redistrib-
evaluated for their pollution prevention impact. | ta anvironmental risks and benefits among indi-
viduals (99). In fact, the thrust of much of the
Subsidies theoretical literature has been that environmental
Although the federal government does not offemprotection might hurt low-income individuals by
subsidiegto regulated entities specifically for pre- eliminating jobs or forcing facilities to relocate
vention, some states do in the form of financial asf189a).
sistance, such as grants, loans, or tax deductions Over the past decade, however, even these
or credits, for prevention technology develop-traditional concerns of environmental equity have
ment, demonstration, or application (201). been recast toward determining the extent to
Since a comparison of subsidies has not beewhich specific groups of Americans may bear a
done, their impacts on the investment behavior oflisproportionate burden of environmental risks.
regulated entities toward pollution prevention isThis new focus is now widely referred to as “envi-
unknown. For example, it is unclear whether mo+onmental justice®
tivated firms find applicable subsidies or the The body of empirical research investigating
availability of the subsidy motivates the firms. this focus is relatively new. However, initial stud-
The effectiveness of subsidies for preventiories indicate that some minority and low-income
can be more difficult to verify than for pollution communities have experienced adverse impacts
control equipment. The latter is a discrete set ofrom discriminatory siting of facilities and from
easily recognized technologies, whereas preverthe implementation of environmental laws (36,
tion is synonymous with manufacturing processed24,194,199,221,225).
and products. Other countries have attempted to These studies generally conclude that minori-
solve this problem. The Netherlands, for exampleties and those in low-income communities are
allows tax rebates only for a list of cleanermore likely to be exposed to higher levels and
technologies that are preselected on a periodic baaultiple sources of environmental risks than are
sis through a special review process. whites and higher income neighborhoods. A num-

5 The literature remains unsettled about which words best identify this new focus. See, for example, D. Ferris, “A ChallendeRa EPA,”
Journal18:28, 1992; N. Walker and M. Traynor, “The Environmental Justice Movement: Two Cases inRwinbfimental Lavi2:3, 1992;
R.D. Bullard, “The Threat of Environmental RacisiNAtional Resources and the Environmeminter 1993, pp. 23-26, 55-56.
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ber of other interpretations of these data have beanore effective strategies for achieving the goals.
offered, and attempts to verify the data and, wherét the heart of the environmental justice concept
possible, to clarify the reasons for and the exteris the theme that environmental policies have dis-
of the disparities are continuing (18,20). criminated against racial minorities and low-in-
Advocates of environmental justice seek tocome communities in both direct and indirect
institute the following set of principles for deci- ways (63). A major concern is that, through their
sionmaking on environmental issues: “right toneighborhoods, jobs, and diet, these groups are
protection, prevention of harm, shifting the exposed to more pollution than are other members
burden of proof, obviating proof of intent to of the public.
discriminate, and targeting resources to redress Many of the strategies for pursuing environ-
inequities. . .” (23). These principles restate enviiental equity and justice, while important, in-
ronmental priorities to address the concerns of mivolve initiatives that fall outside the scope of this
norities and other vulnerable populations thatissessment. For example, efforts to reshape the
environmental issues are issues of equity, socialiting procedures for hazardous waste facilities in
justice, and public health, not conflicts requiringthe states can be important for achieving equity
tradeoffs between health and economic well-beand justice goals. However, procedural improve-
ing (24,25). ments for decisionmaking are not instrument spe-
Environmental equity and justice is now one ofcific in effect.
the standards against which environmental In this section, OTA has restricted its compari-
protection policies are measured. For exampleson of the policy instruments to three major com-
federal agencies are now required to address tlponents of environmental equity and justice:

“disproportionately high and adverse humana jstributional outcomes of policies;
health or enV|r0nmentaI effectS Of its progl‘amS,. effec'“ve part|c|pat|on in po“cymak”'\g’ and

policies, and activities on minority populations « remediation of existing problems.
and low-income populations” (268Jyhe EPA,

which has characterized environmental justice a8 ributional outcomes of policies
concerned with identifying and addressing dis- o _ _
proportionately high and adverse human health OThe redlstnputlon of rl_sks and benefits through
environmental effects in minority populations andiMPlémentation of environmental laws occurs at

in low-income populations, incorporates it as one’27YiNg geographic scales. For example, some
of its six “guiding principles” for strategic plan- areas of the country, notably urban areas such as

ning (213).More recently, the Clinton Admin- Los Angeles, have much higher concentrations of
istration’s  “10 Principlés for Reinventing air pollutants such as ozone than do rural areas.
Environmental Protection” incorporated ideas of?Vithin @ local community there may be large dif-

environmental equity and justice as well (32). ferences among nelghborhopds in the relative ex-
posure to hazardous or toxic substances. These

] types of inequities, especially in the absence of
Factors for Comparing Instruments compensating benefits, are a primary concern for
The concept of environmental equity and justiceachieving environmental equity and justfce.
encompasses multiple concerns, ranging from This report looks at two specific types of dis-
funding more research to identify the disparatdributional outcomes that are central for trying to
impacts of environmental policies to developingprotect all members of the public. First, environ-

6 Economists have used the assumption that winners will pay losers to “wash out” the distributional inequities that ultimately develop in any
real-world implementation of policies. This has generally not happened, although the idea of direct compensation for siting has been adopted by
some states; see V. Been, “Compensated Siting Proposals: Is It Time To Pay Attémrdhaim Urban Law Journd1(3):787-826, 1994.
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mental equity and justice seek to address the issue
of protection for the most vulnerable populations,
especially since evidence exists that environmen-
tal regulatory agencies have failed to protect these
populations adequately in the past (189,208).

For example, in establishing water quality stan-
dards, proponents point out that fish consumption
data are usualy averaged across populations and
may miss specia sensitivity within smaller sub-
groups such as Native Americans (222). It is this
more sensitive group. according to advocates, on
which the regulations should be established since
they not only eat more fish but also more of each
fish, often including the head and tail, which are
parts with higher bioaccumulation (92).

Second, proponents of environmental equity
and justice are concerned that, once that level of
protection is set, the actual levels of exposure to
pollutants should not differ across individuals or
groups. For example, proponents argue tha, if na
tional standards are set for air pollution emissions,
no individua should be more exposed than anoth-
er individual. Thus, differential exposure across
areas of the country or within loca communi-
ties—so-called “hot spots’—would not be ac-
ceptable. This proposition is based on the clam
for a “civil right to equal protection” from envi-
ronmentd harm  (34,65,191 ).

Effective participation in policymaking
Another major component of environmenta equi-
ty and justice is to establish informed and mean-
ingful participation in all decisionmaking arenas
where specific environmental policies are devel-
oped (52). By forcing policymakers to consult
with communities and local grass-roots leaders,
proponents expect to achieve higher visibility for
their ideas and to change the regulatory culture for
environmental policymaking at the federal level
(35,61,191).

A major difficulty is often the discrepancy be-
tween the capacity of industry and government
and that of minority and low-income communities
to participate as equals. Language barriers, conve-
nience of the forums, and lack of technical prepa-
ration are examples of problems that may have to

be overcome for individuals to get involved in
neighborhood and community problem solving
(26).

Remediation of existing problems

Some minority and poor communities also have
experienced discrimination when decisions have
been made about siting hazardous facilities and
about choosing priority sites for cleanup (98). Yet
efforts to establish remediation through equal
protection suits have been generally unsuccessful
(65). While remediation will continue to be a con-
cern in the short run, because communities cannot
simply move away from their problems, the ideal
is to eliminate the need for remediation efforts in
the future by emphasizing pollution prevention
strategies.

Summary of Instrument Performance

® Effectiver Information reporting, subsidies,
technical assistance

O It depends: —

V Use with caution: Tradeable emissions, chal-
lenge regulation, pollution charges

The concerns of environmental equity and jus-
tice are not easily addressed by the choice of
policy instruments. In fact, many of the proposed
strategies for achieving equity and justice—in-
cluding redesigning administrative processes to
secure more meaningful participation, establish-
ing an active enforcement and compliance pro-
gram, requiring more financial and analytica
support of environmental justice issues, and
strengthening environmental goals—for the most
part require actions that are far beyond the scope
of this assessment.

Instrument choice is not a particularly effective
way to achieve those goals, although few of the
instruments actualy impede the goals. In fact,
most of these instruments can be used in a manner
that is either consistent or inconsistent with seek-
ing one or more of the factors that are part of envi-
ronmental equity and justice.

The most effective instruments for achieving
environmental equity and justice are those that
can provide either financial or technical assistance
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TABLE 4-4: Environmental Equity and Justice

Fixed Target No Fixed Target
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e = Effective O = It depends V= 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.” “Effective” means that the Instrument is typically
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 Off Ice of Technology Assessment, 1995

to community groups and other organizations to
enhance and improve their capacity to become in-
volved in decisionmaking and to affect progress
toward local environmental quality (see table
4-4). Although boosting the participation of such
groups may help with assurance of meeting goals,
the purpose goes beyond that criterion to seek the
views and ideas of those individuals likely to be
affected by choices about priorities and programs.

Several instruments have the potential to pro-
vide funding to help local communities. For
example, athough liability has been quite contro-
versia, it nonetheless could provide a vehicle for
obtaining remediation funds for cleaning up envi-
ronmental hazards. Subsidies can also be used in
similar ways. Technical assistance can increase
the capacity of communities to understand the
environmental risks in their communities and
prepare them for participation in technical pro-
ceedings. And information reporting by facili-
ties and government agencies alike can be critical

for communities trying to evauate the environ-
mental risks they face.

In the case of distributional outcomes, instru-
ment choice may bean important issue. For exam-
ple, requiring all sources to adopt the same
pollution abatement capacity regardless of the
ambient environmental quality in an areg, as a de-
sign standard does, cannot address the fact that
some areas may have multiple facilities and thus
face relatively higher exposure levels. In contrat,
harm-based standards, which are typically
based on the media quality in an area, could be
tightened for sources that are discharging pollut-
ants into areas with relatively poorer air or water
quality.

Three instruments---tradeable emissions,
challenge regulation, and pollution charges—
may create serious problems if equity is a major
concern. The first two give firms or industries the
choice regarding which facilities will make im-
provements in performance and in which order
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these improvements will be made. Thus individu-cate and empower local groups (35). Changes in
als in one area of a region could be comparativelyight-to-know laws have empowered minorities
worse off even though others are much betteand local communities. The Environmental Jus-
off—even though the overall environmental per-tice Committee of the California Comparative
formance for the industries or firms involved is Risk Project recently recommended that the state
improved. In the case of pollution charges, firmsexpand community right-to-know opportunities
have the choice of paying the charge per unit obecause of their demonstrated effectiveness in
pollution emitted or discharged rather than conseveral disputes (26).
trolling or reducing the pollution.

None of the instruments per se are very effec® Subsidies
tive at ensuring that groups are experiencing th&he Environmental Justice Act proposed a hum-
same exposure levels of pollutants. The real gainser ofsubsidiesto promote its goals (269). It con-
for improving distributional impacts are likely to tained provisions for grants, for example, to
come through improving the quality and level ofsupport inspections of facilities and research on
participation in environmental policymaking and environmental issues. It also directed EPA to es-
increasing efforts to secure remediation of existtablish user fees on toxic chemical facilities to be
ing problems. However, these changes are mongsed in funding the grants.
likely to be successfully pursued through chang- Grants are particularly useful instruments for
ing social and political values rather than throughunding such projects as remediation work at ex-
instrument choice. isting facilities or abandoned property, technical
education and training of members of minority or
low-income communities to prepare them for ca-
reers in environmental science and engineering,
@ Information reporting and research on health impacts in communities
Information reporting can aid the goals of envi- Wwith a history of high exposure to pollutants. EPA,
ronmental justice in several important ways. Infor example, is providing subsidies to several
formation can be used by researchers to identifiheaﬂh clinics, including one in Torrance, Califor-
ongoing environmental problems and to improvenia, to help communities assess the health impacts
our understanding of effects of exposure on indiof high exposure levels to toxics (46).
viduals and communities, by citizens to improve Financial compensation to communities for ac-
grass-roots participation in decisionmaking, and-epting hazardous facilities has been a widespread
by government officials to identify and respond topractice in states. The Massachusetts Hazardous
inequities in the implementation of environmen-Waste Facility Siting Act, for example, has been
tal policies. sited as a model for other states and Wisconsin has

For the public to participate fully in decision- €xperienced moderate success using compensated
making, communities need adequate notice, acc@iting. However, many grass-roots organizations
rate information, and an understanding of theand communities have opposed the concept of
community and individual risks involved. One of compensating communities for the inequitable
the factors that led to the environmental justicédurden they bear by accepting a hazardous waste
movement was the increase in public knowledgdacility (19).
about the nature of transfer and storage facilities
for toxic and hazardous waste provided by® Technical assistance
changes in right-to-know laws and “cradle-to-Technical assistancecan be a powerful tool for
grave” manifests (35). improving the capacity of communities to evalu-

Publicly available information from facilities ate for themselves the status of environmental
can also be used by technical experts to help edproblems in their communities and to work more

Instrument-by-Instrument Comparison



164 | Environmental Policy Tools: A User’s Guide

effectively with government and industry in de- exposure outcomes for minorities between RE-
veloping solutions (191). For example, program<CLAIM and a more traditional regulatory alterna-
can be developed to provide information about entive. Moreover, since the emissions cap is
vironmental problems and issues in the communiincreasingly stringent over the life of the program,
ty's primary language, to train local workers in theeveryone should be better off.

kinds of practical skills needed to participate in

decisionmaking or in monitoring environmental v challenge regulations

problems. _ Challenge regulationsfocusing on industry sec-
Technical assistance programs are currently, s or jarge individual firms represent a potential

available under the Comprehensive Environmeng, o 4t g the idea of emphasizing the distributional
tal Response, Compensation and Liability Act

o _ “effects of environmental policies. A major
(CERCLA) to help communities hire technical gyength of challenge regulations is that they set

advisors. However, administrative requirementsiangargs at a larger geographic scale than the fa-
for obtaining the grants have impeded efforts Q;jiry |evel in order to improve opportunities for
take full advantage of them (52). Such technicaliciency and innovation in meeting goals. They
assistance is especially important for helping 55 emphasize less formal administrative pro-
communities understand and evaluate the CIea’E‘eedings in favor of more consensus-based deci-
up status of remediation projects. sionmaking.

EPA has awarded a number of grants to local gt \when standards or targets to be met are es-
organizations representing low-income and Miygpjished by industrial sector rather than for a fa-
nority communities to implement programs to ad-jjiry or source, the distribution of environmental
vance the goals of environmental justice. SiXmnacts is uncertain. Particularly when standards
Massachusetts community groups, for exampleyqyer 5 relatively large geographic scale, the ex-

received small grants for activities to reduce Iea‘i‘)osure patterns for the area will depend on the
contamination, complete research on air qualityepgices of specific companies or facilities. How-

and survey public housing communities to identi-ger since overall emissions would be reduced,

fy environmental concerns of residents (44).  gyeryone should be less exposed than when the
program was initiated.

V Tradeable emissions The implications of challenge regulations for

e Participation are uncertain. If decisionmaking

instruments that treat emissions from a group of’©Ves more toward negotiation between regula-
sources or facilities as a single source, might brS and industry, the capacity of minorities and
used with caution if distributional issues are a con!0W-income individuals to participate may be
cern. In a tradeable emissions program it is po£VeN More constrained.
sible that, even though the emissions cap is
stringent enough to protect the overall populationy Pollution charges
the patterns of the trading may lead to very differPollution chargesare unresponsive to concerns
ent levels of exposure for individuals. For ex-about the unequal distributional impacts of envi-
ample, one possible outcome is the furtheronmental policies. Their strength lies in the sim-
aggravation of pollution hot spots in minority or plicity of administration and uniform application
low-income communities and neighborhoodsto all discharging sources. The disadvantages in
(4,155). terms of equity and justice are twofold. First, such
This is not necessarily the case, however. Asiniformity in the implementation of charges pre-
discussed in the case study of the RECLAIM provents taking actions to improve hot spots by ratch-
gram in Southern California in chapter 2, little dif- eting down the allowable discharges from specific
ference is expected for the Los Angeles area in thiacilities. And second, a facility has the right un-

Tradeable emissionsone of several multisourc
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der such a program to pay the fee and continudate all of the concerns of communities that al-
discharging regardless of the impacts on environready have a large number of facilities in the area.
mental quality. While new sources usually have to adopt state-
One possible advantage of pollution charge®f-the-art technologies, older facilities may not
might be the use of fees to fund remediation efhave to do so, at least until their permits are re-
forts in particular communities. The chargesnewed. Especially in communities which have a
might be placed in a fund for use in the future otarge number of older facilities, this instrument
used to clean up existing sites. will be generally unresponsive to concerns about
distributional impacts. Yet, as discussed in the
section onassurance of meeting goaldesign
_ standards may be a safer bet for getting actual re-
Actions to alter product status may enhance thgctions in pollution levels than more complex

goals of equity and justice by benefiting all of US.approaches, simply because they are relatively
However, they may also increase protection fo%asy to administer (95).

minorities and the poor, who are often more ex-
posed than others. For example, pesticides af§;rm-based standards

more likely to be handled by farm workers, in- gince harm-based standardsare typically ex-

creasing their exposure through multiple path'pressed as a mean or maximum permissible dis-

ways (144). Since toxic and hazardous productharge from a particular source, they can be
are more likely to be handled by minority and poor, i;sted to respond to differences in exposure lev-
employees (60), efforts to reduce risks throughys at the community level.

product bans or limitations might provide more For problem areas such as those with unique

direct benefits to these workers. meteorological conditions, harm-based standards
could be particularly useful for bringing the ambi-
Technology specifications ent quality in line with surrounding areas. How-
The uniformity of technology specifications €Ve": efforts to base harr_n-based standards on the
goes to the spirit of ensuring that any facility that0St vulnerable populations rather than on aver-
age populations may run into difficulties because

is built uses equally performing technology. How- o ;
ever, since these standards are uniform fopf the statutory language describing the basis for

sources, they will not be effective at addressing€ Standard. o
pollution problems in areas with multiple sources arm-based standards are not very effective in
or with unique conditions. promoting participation by a wide range of indi-

Formulating these standards requires conside}/duals. The technical quality of most proceed-
able expertise and knowledge of the equipmeni'9S makes it difficult for most members of the
and industrial setting. The process for rulemakini_’UIOIIC to take advantage of the public participa-
can also be lengthy and focus on highly technicaf®" opportunities offer_ed under admlnlstratlye
issues. These circumstances may work againigW: Such as public notice of rulemaking, notice

some grass-roots organizations participating ef2d comment periods, and representatives al-
fectively in formulating policies. lowed to participate in siting, regulatory negoti-
ation, etc.

Product bans

Design standards Integrated permitting

Design standardsare often established based onintegrated permitting, in contrast to the other
a determination of what it is possible for an indusmultisource instruments, is used to increase flexi-
try to do, rather than according to public healthbility in controlling emissions across sources in a
concerns. By requiring that every facility do thesingle facility. Thus, it is unlikely that substituting
same thing, design standards cannot accomman integrated permit for a single media or single-
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source permit would create a large difference irCongress has seldom set goals without including a
the distributional impacts around a facility. Over-concession to the costs and burdens imposed. In
all, permits implemented as facility bubbles, al-some instances, however, the desire to provide
lowing facility-wide trading of source emissions, sufficient protection of human health or the envi-
should be neutral for equity and justice concerngonment has resulted in the use of strict source
There is no evidence to date that integrated pecontrols and additional requirements, such as con-

mitting has explicitly incorporated concernstinuous monitoring, which has added significant
about greater participation by minorities or othercosts and burdens
member of the local public. In fact, these permit- One of the most pervasive concerns about envi-
ting initiatives have been developed by state andbnmental protection programs in the United
industry officials, rather than by the environmen-States has been that they are costly to implement,
tal advocacy groups (149). However, it seemshus reducing productivity and placing firms at a
likely that a more systematic, comprehensive incompetitive disadvantage. Certainly, identifying
ventory of a facility and the subsequent filing of aand implementing policies that are effective atim-
permit with that information in one place could proving bothcost-effectiveness and fairnedsas
improve the quality of information available to the not been an easy task.
public. Concerns about the administratidemands
on governmenthas also intensified. Especially
Liabil pertinent to this study have been claims that some
iability . .

. _ i _ alternatives for protecting human health and the
Liability could provide a mechanism for seekinganironment offer the advantage of placing a sig-

funds to be used in remediation work, thus aidingijcantly lighter burden on government, either by
environmental justice goals. The CAA and RCRAgifting the burdens to ward other groups—indus-

do not provide a mechanism for those alleging intry or consumers—or by loosening the level of
jury from pollution to seek compensation; the .gniro altogether.

CWA, as amended by the Oil Pollution Act (OPA) 114 following two sections—cost-effective-
following the Exxon Valdez incident does allow o5 and fairness and demand on government—

compensatory damages. CERCLA, or Superfundyesent OTA's assessments of which instruments

which imposes strict and joint and several Iiabilitymight be most effective in lessening burdens and
on anyone whose disposal of hazardous SUl?(')wering costs.

stances causes a property owner to incur remedi-
ation or cleanup costs, has been widely criticizeg Cost-Effectiveness and
(248). Nonetheless, it has given members of the Fairness to Sources’

public a mechanism for getting support for clean- , ,
up efforts (52). Cost-effectiveness and fairness to sources con-

siders protection of human health and the envi-
ronment at the lowest possible cost and with the

COSTS AND BURDENS minimum burdens on industry.

Although meeting environmental goals remains a Concern about the impact of environmental
priority, the public is also concerned that theseegulations on U.S. productivity as well as the im-
goals be achieved at the lowest possible cost ammhct of compliance costs on sources has been a re-
with the fairest allocation of burden among com-curring theme in the environmental policy
panies and between government and industrgommunity since the 1970s. However, current ef-

7 Parts of this section are based on C.S. Russell and P.T. Powell, “Efficiency and Fairness of Candidate Approaches to Environmental Pollu-
tion Management,” umpublished contractor report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, May
1994.
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forts to improve the performance of the U.S. econwhich are both cost effective and fair across the
omy in comparison to other countries haveboard, most situations seem to require tradeoffs
heightened the scrutiny given to the relative effecamong some the following four components:
of environmental policy choices on cost-effec-
tiveness and fairness (73,88,197). _ = cost-effectiveness for individual sources;

One of the most consistent criticisms of envi-, (2. -nass 1o sources: and
ronmental regulations in the United States hag _qministrative burden for sources.
been that they force very inefficient activities on
sources while also placing heavy administrative
demands on regulatory agencies (88). Such critiCost-effectiveness for society
cisms often assert that using different policyThis study does not attempt to assess the benefits
instruments, particularly economic incentives,or value of a legislatively determined goal, but
would result in accomplishing the goals at lowerrather assumes that Congress has chosen a statuto-
costs for both sources and the government (4,22y goal that captures the desirable level of social
145,200). benefits (97,142,170). Thus cost-effectiveness for

Evaluating which instruments use resources igociety considers the total industry and govern-
the most efficient and fair way, given an environ-ment expenditures per unit of pollution abatement
mental goal, has sparked considerable academjgquired to meet the environmental goal. The
and political debate over the past 2 1/2 decadgsaximum net benefits to society for accomplish-
(37). However, a major barrier to comparing thejng a particular goal would be achieved by use of
efficiency of policy instruments has been the paughe instrument with the lowest total of expendi-
city and poor quality of information on the social yres by industry, government costs, and transfers

benefits of pollution abatement, in comparison tQy money to and from government—for example
the availability of reasonable, if imperfect, eSti'through taxes or subsidies.

mates of compliance costs (9,192). Moreover,

there is little systematic empirical evidence that

economic incentives are effective in changing thé&ost-effectiveness for individual sources

behavior of sources in the desired direction (81)Another measure of cost-effectiveness is at the
In fact, experiences with real-world implementa-firm level—that is, does the instrument allow a
tion of these instruments suggest that the conclufirm to minimize its costs for compliance. In most
sions about relative performance on efficiencystudies, the goal is assumed to be an unchanging
that are derived from theoretical studies should bene and the regulator and the firm are interested in
interpreted cautiously (197). Yet, even when politfinding the least-cost solution in that particular
ical compromises and negotiation among stakecontext (21). However, the potential of long-run
holders in a particular context make purecost-effectiveness, where an instrument allows
efficiency unreasonable to seek, it may be posthe firm the flexibility to continue seeking least-
sible to |dent|fy second-best Strategies that allo%OSt adjustments over a period of time’ is also im-

= cost-effectiveness for society;

at least some potential for cost savings. portant. The following sections @aaptabilityto
. change andechnology innovation and diffusion
Factors for Comparing Instruments discuss the importance of allowing sources and

Instruments that are cost effective—for sourcesegulators more flexibility to respond to dynamic

and for society as a whole—have a relatively lowconditions.

administrative burden for industry and for govern- Some instruments can be cost effective for so-
ment and are viewed by sources as evenhandedety but not for a firm, and vice versa. This is par-
Despite continuing efforts to implement strategiedicularly true for those instruments that transfer
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money from firms to government (taxes) or fromultimately create tensions for government in mak-

government to firms (subsidies). ing specific policy choices. For example, under
what circumstances might it be best to treat small
Administrative burden for sources and large firms alike, even though the small firms

Another concern for regulated industries is the ex[nlght be placed at a competitive disadvantage*

tent to which various instruments add burdens, eﬁre there other circumstances in. which it might be
pecially those that do not seem necessary t etter to choose a different policy that regulates

accomplish the environmental goal. The most typ_small and large firms very differently in order to

ical responsibilities firms have are problem soly-Promote a more equal outcome among all the

ing (e.g., information, technologies, prICeS’_sources. Uniform national standards could be

expertise, etc.) and monitoring (auditing and rejudged “fair” in the sense that everyone is treated

porting emissions of pollutants). Unless they exhe same. But differences in firm characteristics,

pect changes to a regulatory program fo bguch as type of industry, type and volume of pro-

particularly efficient compared to other options,dUCt'on’ location and age of facilities, and

sources may resist taking on such additional Cos{gchnology performance, may have more bearing

as new analytical studies, extensive reporting ren how afirm is affected by a policy and thus how

quirements, fees for service, or certification costs'.t aSSesses falrnes_s. ) :
Another dimension of fairness to sources is the

This may be the case particularly when sources ) o i
xtent to which a policy instrument allows a firm

view the requirements as unrelated to achievin ; i1 chooSi . tal strat
environmental goals or as adding legal costs or d XoMe autonomy in Choosing énvironmental strate-
ies for itself. Although firms argue that this au-

laying production schedules. On the other hanotg : th th isite flexibility t
they may be supportive of an alternative that, alronomy gives them the requisite Texibiiity 1o

though adding initial costs, gives the firm greatelac,t1Ieve tleast-c:)s'i SOIUt!O?S’ thﬁj pn_nqple of p”d'
responsibility for and control over the develop-Va € Sector controf overinternal decisions regard-

ment and implementation of solutions. ing process- and product-related changes is also
an ideological issue in American culture.
. Government policies can sometimes be crafted
Fairmess to sources to satisfy all of the sources, but not very often.
Fairness is usually in the eye of the beholder. Acmost approaches involve tradeoffs between de-

cordingly, this report assesses the perspective gfrees of equality of treatment and equality of out-
sources on how the instruments might affect eithesome (106).

their choices or their competitive position vis-a-

vis other similar firms. (For a consideration OfSummary of Instrument Performance
fairness from the perspective of how instrumenb Effective: Tradeable emissions
choice affects individuals and communities, se .

the preceding section emvironmental equity and requlations. information reporting. techni-
justice) When choosing among environmental gufations, P 9
cal assistance

policy instruments, an agency typically confronts ) .
an inherent tension between treating all sources av% Use \.N.'th g:autlon. Product bans, technology
if they were the same (uniformity of treatment) specifications
and trying to assure that all sources experience the The most effective instruments for promoting
same outcomes (uniformity of outcomes) becauseost-effective and fair use of resources are those
few policies, if any, can achieve both. that expand the range of options for sources at the
Within an industrial sector and even within facility level or higher to respond to environmen-
some firms, there are always important differ-tal regulations. This will be particularly true
ences in size, age of facilities, location, financiawhere high variability in marginal abatement
arrangements, profitability, etc. These differencegosts among stationary sources provides the po-

‘i) It depends: Integrated permitting, challenge
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TABLE 4-5: Cost Effectiveness and Fairness

Fixed Target No Fixed Target
Single-source Multisource
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Cost-effectiveness
and faimess v Y, . . o ® <] . . o o
Cost-effectiveness
for society v v . . . [ ] » . o v .
Cost-effectiveness
for sources \Y v . . o ® o . . o ® ®
Fairness to sources ~ V v . . . [ ® v v . . .
Administrative
burden to sources . . . v v v . v . . .
e = Effective O = It depends V = 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. " Effective” means that the instrument is typically
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 i1s of particular concern

SOURCE: Office of Technology Assessment, 1995.

tential to achieve significant cost savings by relax-
ing uniform control requirements for all sources.
Conversely, those instruments for which we rec-
ommend using caution—product bans and
technology specifications-require uniform
control of all sources, regardless of the cost.

Tradeable emissions offer the best opportuni-
ties for efficient and fair use of resources in com-
parison with other approaches (see table 4-5).
Tradeable emissions give firms holding facility
permits the options of trading, pollution abate-
ment, or amix of the two, depending on which
strategy meets their needs, as long as the overall
choices of multiple firms are within the program
rules and will meet the ambient environmental
standards established for an airshed or water qual-
ity limited stream (16).

Integrated permitting and challenge regula-
tions can open opportunities for such interfirm
strategies as trading, information sharing, and
technology innovation or diffusion within an in-
dustrial sector. For both instruments the initial
costs and hassle of establishing a program and
maintaining adequate monitoring might be sub-
stantialy increased for both industry and govern-
ment, although over the long run this may become
less burdensome.

Information reporting and technical assist-
ance aso have the potentia to be quite cost effec-
tive and fair, depending on their design and
associated requirements. Although information
reporting usually requires additional work by
firms, they usually prefer this approach since it
leaves choices about reduction strategies to the
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firm. Similarly, technical assistance is usually freeuniform availability because of resource con-
to firms and so is obviously cost effective for straints restrict their overall performance on this
them. However, neither instrument requires thatriterion.
firms produce results toward the environmental
goal, so we have rated them as “it depends.”  |nstrument-by-Instrument Comparison

Pollution charges while cost-effective for so- o
ciety, ultimately fall short on the faimess issues® Tradeable emissions _
Charges allow firms the flexibility to identify the Tradeable emissionshave the potential to per-
point at which it is more cost effective for them toform very cost effectively and fairly. They offer an
pay the charge than to reduce pollution. Also, £PPortunity to lower per-unit expenditures for
charge system, once in place, is relatively easy fgpollution abatement._ Firms are given flexibility to
government to administer in comparison to manysee.k least-cost solutions and a clear set of rules, al-
of the other instruments. However, firms are nofoWing the government to get out of the way once
likely to consider paying both the cost of pollutionthe targets have been established. In addition,
reduction investments to meet the goal andnost firms are already familiar with permits and

The instruments that we have rated “use wit{?@sed system. ,

uct bans—are usually implemented for other rea-SUggest t_hgt, at !east in the short run, _the analytical
sons, such as assurance of meeting goals. Beca@l administrative burdens on both industry and
they require all firms, facilities, or products to governmentm_llbe considerable (15). These a(_jdl-
meet the goal in exactly the same way and withiional transaction costs lessen the cost-effective-
the same timetables, they restrict opportunities fop€SS of abatement under a tradeable emissions
identifying facility- or industry-specific, least- régime, although they may lessen over time as
cost solutions in the short run. In addition, locking@9€NCIES gain More experience.

the technology standard or product restriction into _ The initial allocations of permits can be every
a firm’s production routines is likely to create aPitastime consuming and analytically difficult as
disincentive to seek a more efficient solution. Thlam-based and design standards. In addition, in
uniform treatment of sources could be consideref® end they may not be evaluated as fair by all
fair only in the restricted sense that each sourc@ince the process and outcomes are likely to reflect
must meet the same requirement. The widely dispo!lt!cal compromise rather than optimization of
parate impacts on the expenditures required b§fficiency concerns. Any efforts to change the per-
firms within the same industry or across industriednit allowances or schedules once they are in place

may be perceived as unfair by the majority af.may be viewed as unfair because it would be
fected. changing the rules. However, once the initial al-

The remaining instruments fall somewhere inlocations are se_t, no firm can be m_ad_e totrade orto
the middle. That is, they could be efficient or fair€ worse off with a tradeable emissions program
depending on the particular context in which theyfnan it would be with a straight harm-based stan-
are used, but the inherent characteristics of thdard written into a permit.
instruments themselves do not seem as promising
for success on this criterion as do tradeable emi® Integrated permitting
sions, integrated permitting, challenge regula-One of the key arguments for usimgegrated
tions, and technical assistance. Other tools, likpermitting is that it is more cost effective for both
subsidies, may be very cost effective for firms, forsources and the government agency than permit-
example, because they are free or relatively low iting a facility separately for air, water, and solid
cost to the firm. However, other factors such as thevaste. Cost savings could be realized if the firm is
costs to government or the perception of lack ofble to find more cost-effective ways to meet ex-
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isting requirements or if the firm and agency incur  The Dutch have used a type of challenge regu-
fewer administrative costs because of the coordiation that combines statutorily-based, long-range
nated permitting process. environmental targets for industry sectors and a
However, at least initially, the learning curve system of permits specifying the level of control
for this instrument may require more investmenishould the targets not be met. Once the govern-
of time and resources for writing new permits forment sets the targets, it works with specific indus-
which there is no model or example (149). Firmsries or even individual large firms to establish
may be able to identify ways to prevent pollutionagreements outlining how the targets will be met.
at alower cost than reducing pollutants in some fa- Although data are not yet available to assess
ciIitie;. Hoyvever, early experiences in New Jerseyyhether or not the firms involved believe they
and in Minnesota suggest that states and thgye peen able to achieve more cost-effective
sources have underestimated the personnel, rgg| tions than they would have under another ap-
search, documentation, and time required t0 CoNly a0k, some potential benefits from participation
plete the permlts_. I in such an approach include overall savings at the
Nonetheless, if a facility is large enough andindustry level through, for example, emissions

has multiple sources of the same pollutant, such Ef?ading, cooperative activities to spur technology

many of the reflnene_s_ n the mid-Atlantic and innovation or diffusion, and reduced financial li-
Gulf Coast area, a facility-wide harm-based stan-, ..
ability (39,134).

dard (or bubble) may be a very cost-effective ap- Germany's Green Dot program, which encour-

proach for pollution control and would be judged . : .
ages reduction of packaging waste, is also an ex-

more fair by sources than source-specific emis . .
sion limits. The 3M plant in Minnesota, for exam_ample of challenge regulation. The mixed results

ple, has used the integrated permitting tool tgchieved to date suggest using caution if adopting

establish a facility bubble in which they have athis approach in order to achieve the best possible

VOC facility cap rather than specific source lim-esults. _ _
its. To satisfy concerns about violations, 3M de- The United States has had no experience with

veloped a continuous emissions monitoringchallenge regulation, although the 33/50 program
system (149). is somewhat similar. The major component 33/50

lacks is the backstop of mandatory requirements

O Challenge regulations should industry fail to meet the targets estab-

Challenge regulationsredirect the government’s lished.

effort from facility level standards to the nextlevelf The primary concern t?ver fawnefss to sources
up (e.g., industry or regional level standards), al!0CUSes on companies that may refuse to partici-

lowing firms to determine for themselves how Paté in pollution abatement efforts (free riders),
they intend to comply, thus providing an Opportu_forcmg othgr f|rm§ to overcomply or risk failure
nity for an increase in cost-effectiveness for firms(93). Thus industries may want the agency to en-
and a decrease in overall abatement costs in corfffcé challenge regulations once choices have
parison to the costs of using uniform source conbeen made. Concerns may also exist over the po-
trols. The opportunities for cost savings at thetential for corruption in reporting and compliance
national and firm level also improve becauseactivities given the difficulty of monitoring. How-
sources participating in determining the means fo@ver, the potential for industry acceptance of envi-
meeting the targets can identify potential marketonmental targets established through challenge
and technology constraints. In addition, becauseegulation is high given industry’s participation in
of their ability to participate, sources may see thigletermining the feasible means for meeting the
approach as generally fair for meeting goals (152}argets (39).
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O Information reporting vide cost savings. (See the following section on
. - - - technology innovation and diffusidor a discus-
Information reporting by firms regarding the PR .

P g g g sion of diffusion of new technologies.) Under

types and quantities of pollutants emitted pro . ¢ technical st
vides the agency and the public information abou'iheSe cireumstances, technical assistance pro-

some of the environmental impacts of facilities.gr":",;nsﬁha\;.e thg po_tt_entlal t(l)) hetlp f|rmt._¢, make more
Political choices about priorities for environmen-COSTENECIVE dECISIONS about meeting environ-

tal protection, either locally or nationally, can thusmental regulations. The ultimate test for the cost-

be made more carefully (11,12). Accessible in_effectiveness of technical assistance programs is

formation about facilities in an area could be use<5he extent to which they are successful in motivat-

by the public in making such choices as where t§'9 :he kind of behavioral changes regulators
live, when to seek actions requiring a facility to Vant.

improve i rforman .
prove its performance, etc V Product bans

Possibly of greater importance, informationP duct b d limitati db
reporting may induce firms to identify the mag- roduct bans an |m|tat|c')n's are pot used be-
cause of concern over efficiency; in fact, almost

nitude of problems and develop solutions volun-""-> \ . .
tarily (12). Each firm can weigh the costs of N0 literature exists that examines their perfor-

control against the benefits from improved publicmdaélr?(_:e 0?_ efncflentdanc_ir:‘aw us_e_of resourc%s. In
perception. While this allows each firm to choose?ddition, firms faced with restrictions on produc-

the most cost-effective means to lower emissiond °" marketmg_, or sales are unlikely to believe
this may not be a particularly fair way to Iowerthat they are fair, a_lthough a case can be mad(_a that
emissions they produce a uniform result and thus are fair to

Costs to government come in the form of adCONSUMErs. Sources are not likely to consider such

ministrative responsibility for database develop—bans as fair without very compelling evidence of

ment, management, and, if desired, distribution t(S'Ski fl_nce ihzy. V\tlgl havg c;)ns;lderable sunk
the public. However, information reporting pro- Ccosts™ invested In the products. However, a case

grams such as the TRI may be less burdensome reely be made that they produce a uniform result for
consumers in that no one has access to them.

government to administer than an alternative reg- .
ulatory scheme. Product bans_ are typlcglly_reserved for cases
when the potentially negative impacts of a partic-
ular single-purpose product are known to be large,
O Technical assistance such as with spraying a particular pesticide, using
Technical assistancés essentially a cost-reduc- lead paints, or allowing use of a product that
ing program for sources because the governmeiecomes hazardous upon disposal. In these
provides the infrastructure costs for maintainingnstances, simply banning the product is a quick
state-of-the-art expertise and outreach capacityvay for the government to provide protection with
Firms that choose to participate are not obligated reasonable degree aSsurance of meeting
to use the assistance they are offered. If they do ngbals.
benefit from the assistance, the high costs to gov-
ernment would obviously outweigh the cost sav-V Technology specifications
ings to industry. Technology specificationsare not implemented
Nonetheless, most programs are directed db achieve cost-effectiveness across firms. Re-
small firms that may operate with limited in- quiring all sources to use identical equipment or
formation concerning the nature and impact ofplacing uniform restrictions on techniques ob-
their emissions or what the best practices might beiously constrains opportunities for firms to seek
for minimizing emissions. Programs that dissemideast-cost solutions. In addition, requiring all
nate information or turnkey programs utilizing firms to solve problems in an identical manner,
new abatement capability, for example, could prodespite such meaningful differences as location,
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technological capacity, and marginal abatemention to escape onerous standards in a particular
costs, is unlikely to be considered fair. These stararea, but they may not save enough to make the
dards are seldom used and the evidence suggestove worthwhile.

that technology specifications are not adopted The fact that sources are given the flexibility to
with efficiency in mind. They could only be con- meet a harm-based standard in whatever manner
sidered fair in the sense of treating all sources thhey choose may seem fair to industry. This is be-

same. cause firms value the increase in flexibility and
slight decrease in government involvement in
Harm-based standards their facilities as a good thing, independently of

Becauseharm-based standardsare controlled the implications for efficiency.
on a source-by-source basis, they are only average
in comparison to other instruments on cost—effecDesign standards

tiveness, even though they allow firms or facilities

to choose the means through which they compI)PeSign standardsare usually based on a model

Firms are free to adopt new technologies to im:[echnology or technologies, but are often ex-

prove their productivity, costs, or environmentalpressed as emission limits. Thus, firms have some

performance, yet there is no specific incentive fofiexibility to meet the emissions Ieve‘l‘ orto adop;[
firms to do so. the model technologies or an “equivalent

In addition, the administrative burden for gov- technology_. .
ernment is relatively high. (See the following sec- | "€ Original purpose of design standards was to

tion on demands on government for more detailefaUire regulated entities to improve their poliu-
discussion of this issyeFor example, the analyti- tion rec_iuctlon technologies contlnuou_sly, in part
cal work required to establish harm-based starf® Provide markets for new technologies, but the
dards is usually very demanding and resourckeality has been that'once afaq”ty_ complles with
intensive. Also, monitoring requirements for the standard, there is no specific incentive to do

harm-based standards are more extensive than f8pything more to save money (227), unless in-
other instruments. novations with much improved performance or
With a harm-based standard, the ambienEheaper costs become available. In those cases,
condition of the environment typically determinesfirms might adopt those innovations if the transac-
the ultimate emissions limit that all sources will tion costs of changing technologies were not pro-
face (e.g., tons per day out of the pipe, averagehbitive.
over a 24-hour perio®On the one hand, since a Since production and treatment technologies
harm-based standard is defined by what is gootnay differ across firms and facilities even within
for human health or the environment, it treats alpn industry, design standards may constrain a reg-
sources the same and, in that sense, may be cddated entity’s choices and thus reduce some op-
sidered fair. On the other hand, precisely becauggortunity for cost savings.
sources across industries are typically very differ- Design standards typically place a moderate to
ent, some industries may believe that in a particuaeavy burden on government for establishing the
lar instance harm-based standards place standards. Moreover, since they are typically im-
disproportionate burden on them in comparison tplemented uniformly across similar firms, design
other industries. Firms can make a decision to shstandards are regarded as unfair because they ig-
down a facility in an area or move to another locanore the current level of pollution, differences in

8 In contrast, for a design standard the technological capability of the source type determines the kind of emissions limit (e.g., parts per
million, maximum concentration level, no averaging).
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facility designs, and often widely varying costs ofit fair to pay for investments to meet the environ-
control. mental goal and continue to pay for discharging
It is doubtful, however, that design standardghe residual pollution.
have ever been utilized with efficient and fair use Charges used to reduce solid waste, through
of resources as the primary concern, except to thraking it very expensive for corporations or citi-
degree that they incorporate balancing tests suctens to dispose of wastes (e.g., per-bag fees), are
as “achievable,” “feasible,” “available,” etc. They typically designed both to raise revenues and to
are typically implemented because the governehange behavior. These kinds of charges, set
ment can define what it wants, at least as a minihrough some sort of percent reduction targets,
mum requirement, and they are comparativelynay be relatively inexpensive ways for society to
easy to enforce. induce desired behavior.

Pollution charges Liability

A pollution charge has long been advocated byTh.eoretically,liability providgs a ro_ugh signal tp
economists as having the greatest potential foft fifM Of the costs of exceeding desirable pollution
cost savings, both for industry and government!?vels- Since liability provisions only require ac-
However, the use of charges as an instrument " when a party believes damage has occurred

force pollution abatement, rather than to raise re(POSt facto), the ongoing burden for administra-

enues, has not been widely adopted anyw‘here?'on of a program is relatively small. However,

Moreover, the hope that a charge can be based BfVIng causality for damages may be quite
an individual source’s marginal damages at th@urdensome for a range of the stakeholders. Firms

optimal level of pollution or emissions in relation 40 NOtalways view such provisions as fair because

to the environmental goal is probably impossiblg€Y often have to retain insurance and take ac-
for an agency to realize. tlons_that are deS|gne_d to_protect themselves fi-
The open-endedness of charges does offer naanmal_ly rather than_dlrectmg that money tOV\_/ard
ssecond best” type of efficiency by providing protecting the environment. The uncertainty
firms the discretion to determine how to reach agPout both whether or not damage will occur and
cheaply as possible the level of pollution dis-Whether or not they will actually have to pay for
charges it decides it must. Depending on how thd@mages in the future can lead sources to over-
program is established, the open-endedness colf@MPly or undercomply, either of which would be
also provide an incentive to continue to reducdnefficient (21).
discharges, at least up to the point at which it
would be cheaper to prevent or control pollutionSubsidies
than to pay the charge. Subsidiesmay offer an effective incentive for
The analytical burden to government of this ap{firms or other entities to adopt abatement mea-
proach could be relatively moderate, especially ifures because they reduce the financial impacts
the pollution charge is technology based and reand provide an easy enforcement mechanism for
mains fairly static. The more frequently the gov-the regulator. Because subsidies by definition are
ernment decides to adjust the charge upward tivee, they will lower a firm’s or municipality’s cost
keep pressure on firms to reduce emissions, the achieve the environmental goal in the short run.
more analytically and politically difficult the However, if the subsidy is restricted to certain
charge program would become. In addition, asnethods for achieving a goal, it may not lead to
mentioned earlier, firms are not likely to considerthe most cost effective approach from society’s

9 European countries have experimented with pollution charges, although the programs are primarily oriented toward revenue raising.
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perspective. For this reason, subsidies might bhow effective the instruments might be at mini-
most cost effective when restricted to use duringmizing the demands placed on government, both
transitional periods, for example, to speed adopfederal and state governments are considered.
tion of new technologies.

The case of the deposit-refund system as a subactors for Comparing Instruments

sidy offers potential for e_:fficie_nt pollution control In order to assess the relative demands placed on
through the use of self-financing (the deposit) angegeral and state administrative agencies by the set

areward (refund) for proper disposal. The lowereg)¢ instruments, OTA uses the following two com-
costs of enforcement and reduced motivation foponents:

evasion would offer savings for government.
= costs, and

= ease of analysis.
[0 Demands on Government0

Demands on government concern the costs and  Costs

administrative burdens placed on government  Governmental agencies expend considerable re-

by requirements to protect human health and  sources in the course of formulating and imple-

the environment. menting environmental protection programs. The

One of the most persistent complaints aboufederal government spends more on environmen-
current approaches to environmental protection ital protection than the states. Yet, over the past 15
that they require too much involvement by gov-years, EPAs budget has decreased, while many of
ernment agencies, costing taxpayers money arttie states have held their expenditures at a
often delaying companies ready to get on with theonstant level or actually increased in some areas
task of improving environmental performance.(154). In 1992, the federal and state governments
Rather than simply setting the targets and gettingpent an estimated 1.8 billion in current dollars on
out of the way so that sources can choose the bagtgulation and monitoring activities, or 2 percent
strategies for meeting the targets, governmendfestimated total expenditures on pollution abate-
agencies spend too much time and too many renent and control in the United States (171).
sources deciding what each type of source must do Even though this is a relatively small propor-
and then enforcing rather than facilitating com-tion of the overall expenditures, differences in the
pliance. According to this view, instruments thatinstruments’ requirements for analytical support,
use incentives to reward improved environmentafulemaking, ongoing administration and imple-
performance or rely on voluntary efforts by com-mentation, monitoring, and compliance activities
panies would be much cheaper for government teuggest opportunities for reducing or reallocating
develop and administer. expenditures. Information costs to government

Although much of this criticism is directed at for becoming an expert on a particular industrial
the federal agencies, especially EPA, a majority o$ector, for example, can be very high; in some
the oversight, implementation, and enforcemeninstances, these costs may restrict the govern-
of federally mandated environmental regulationgnent’s ability to know what it should in order to
takes place at the state level. Moreover, states havegulate effectively. Those instruments that must
discretionary authority in many areas to go bebe established through the rulemaking process ex-
yond federal requirements. Thus, in comparingract additional resources from the agency in the

10 parts of this section are based on T.0. McGarity, “Assurance of Meeting Environmental Goals,” unpublished contractor report prepared
for the Office of Technology Assessment, U.S. Congress, Washington, DC, May 1994; and S.A. Shapiro, “Rethinking Environmental Change:
Policy Instruments and Adaptability to Change,” unpublished contractor report prepared for the Office of Technology Assessment, U.S. Con-
gress, Washington, DC, August 1994.
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form of time and preparation of supporting docu-technologies that will satisfy the congressional
mentation. For example, a major rule may takdanguage-2
tens of thousands of pages of documentation, re- Instruments used with a risk strategy may re-
sponses from industry and other stakeholders, arglire more analytical work and be more contro-
even trying to change mistakes in these rules caversial because of the scientific uncertainty
be a formidable undertaking. involved and the need to update the goals continu-
In addition, multiple levels of government may ally after they are put in place. Those that are used
also be involved in administering and enforcingwith abatement strategies may also be resource in-
the instrument. Some instruments may require gnsive, but once in place require less continual re-
level of monitoring and enforcement by the statesision.
thatis expensive for the agency in terms of person- Regardless of whether Congress chooses a risk
nel and documentation. Problems such as varer abatement goal or a mix of the two, EPA must
ability in processes, equipment malfunctions, andisually complete a range of analyses to character-
operator errors may compound the cost of moniize the problem posed by the particular process or
toring for some instruments. For other instru-product and alternative ways to handle that prob-
ments, the initial implementation may belem. It must also document its analyses in suffi-
relatively simple and straightforward but once incient detail to withstand the rulemaking process or
place more extensive enforcement efforts are regther challenges to come in the implementation

quired. phase. Analyses might include scientific studies
to establish pollutant pathways, engineering stud-
Ease of analysis ies which document the best technological, de-

Ease of analysis concerns the degree of analyticaigns, cost-benefit analysis of the potential
complexity an instrument poses for the regulatoryegulatory impact, and cost-benefit analyses of
agency in translating the congressional goal int@ostimplementation impacts. The uncertainty
actions that sources can understand and impl@nd/or difficulty of interpreting the technological,
ment. When Congress establishes risk goals, theconomic, scientific, and socio-political data can
task of determining the level of exposure thatoe daunting for regulators. At a minimum, analyt-
poses an acceptable risk to human health or the elgal complexity can prolong the period required
vironment is usually left to the implementing for translation, provide opportunities for chal-
agency. Congress most often states acceptable rikges to the agency'’s efforts, and increase the op-
in general termd! Occasionally, however, risk portunities for errors in translation.

definitions have been quite specific (250). Simi- The credibility and certainty of the supporting
larly, when Congress enacts an abatement goadpalytical work and documentation, the level of
usually stated in terms of “best efforts” for reduc-institutional resources committed to implementa-
ing pollution, the agency must identify thosetion, resistance by regulated entities or the public,

11 Examples of this type of statutory goal include setting National Ambient Air Quality Standards (NAAQS) at a |gretehtt the
public health with an adequate margin of safd®/U.S.C. § 7409(b)(1)]; setting standards under the Clean Water Aptdtett the public
health and welfare with an ample margin of saf8® U.S.C. § 1307(a)(2)]; prohibition in the Resource Conservation and Recovery Act
(8 3004) on the disposal of untreated hazardous wastes in land disposal facilities as long as the wastes remain hazardous, unless EPA approves a
method that will bgrotective of human health and the environnjéatU.S.C. § 6924(g)(5)].

12 For example, the Clean Water Act requires sources of listed toxic water pollutants to meet effluent limitations baseubspanaiie
able control technology economically achievgBU.S.C. § 1311 (b)(2)(A)]; the Clean Water Act and the Clean Air Act provide for standards
reflectingbest efforts for new sources of pollut{88 U.S.C. §1316 (best available demonstrated control technology); 42 U.S.C. §7411(a)(1)
(best adequately demonstrated control technology)]; The 1990 Amendments to the Clean Air Act require EPA to promulgate standards for new
and existing sources of listed hazardous air pollutants reflectingakienum degree of reduction achievad2 U.S.C. §7412(d)(2)].
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TABLE 4-6: Demands on Government

Fixed Target No Fixed Target
Single-source Multisource
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Demands on
government . . . v . . . ® v .
Costs . . . V . . , . [ ] AY
Ease of analysis v . . v v (<] o | VvV . .
o = Effective O = It depends V = 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 1s relative to all other instruments. Thus, by definition most Instruments are “average. “ “Effective” means that the Instrument 1s typically

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 1s of particular concern.

SOURCE: Office of Technology Assessment, 1995.

and the opportunities for administrative, congres-
sional, and judicia review are al factors with the
potential to affect whether or not a particular
instrument is implemented in a successful and
timely manner.

Summary of Instrument Performance

e Effective: Information reporting

O It depends: Challenge regulations

v Use with caution: Harm-based standards,
subsidies

All of these instruments place primary respon-
sibility on governmental agencies for the success-
ful outcomes, although they vary considerably on
the extent to which the agencies actually use their
own resources to accomplish various program
components. On a comparative basis, the one re-
quiring the least from government agenciesis an
information reporting program (see table 4-6).
The agency must flesh out the design and proto-
cols of the program, but the implementation of the
program essentially shifts to sources.

Challenge regulations also offer the potential
for shifting responsibility for most of the imple-
mentation to the sources, thus reducing demands
on governmental resources. However, our relative
inexperience with implementing challenge regu-
lations makes the potential gains in reducing gov-
ernmental burdens somewhat unpredictable.
Nonetheless, OTA expects that with challenge
regulations, industries will assume more respon-
sibility for design and implementation, thus alle-
viating some of these costs for government.

Tradeable emissions have the potential to re-
duce burdens. However, with RECLAIM, the
front-end costs of the analytical work and program
design have been very high (see chapter 2 case
study). More experience with a variety of trading
programs may reduce these types of costs.

We recommend using harm-based standards
with some caution if the primary concern is reduc-
ing the burden on governmenta agencies. Al-
though harm-based standards have been heavily
used, primarily because of their effectiveness for
assurance of meeting goals, their analytical and



178 | Environmental Policy Tools: A User’s Guide

implementation requirements place very high de@ challenge regulations

mands on government. ) Because experience with programs similar to
(One of the long-term goals fortegrated per- o5 1enge is limited, predicting the impact on use
mitting is to reduce the burden on facilities and Onpy governmental resources is difficult. However
the state permit writers. Yet, in the near-term, they, 5 jenge regulationscould be very effective at
level of work required by state agencies in develie y,cing barriers to implementation by moving
oping an integrated permit for each facility can b rq cooperative or negotiating processes for
daunting. Also, while the concept of multimedia ggtapjishing implementation activities such as
coordination through the permit process is attraCp o n-hmarks and timetables.
tive, the scientific and practical information and Depending on how the particular challenge reg-
expertise essential for such decisionmaking is NQlation is designed, however, it could easily end
fuIIy_ de_\{elop_ed. ) : ) up changing the nature of the administrative acti-
Liability , if never invoked, is not terribly ijas in some ways without actually reducing the
burdegsonl]e for government. But once ar;] a9€N%Y rdens. If the ultimate goal is a harm-based one,
mudst elve_opl gm actlé)n agakl)nst a fllrm, the cgs r example, the agency is likely to complete the
and analytical demands can be very large, as denga e gifficult analytical tasks it would have with a
onstrated by the efforts to pursue liability for they o -\ hased standard. On the other hand. if the
Exxon Valdez case. In contrasybsidiesmight 47| 5 technology based, then the analytical task
not require much in the way of analysis or imple, 5y he somewhat easier. It is possible that, even
mentation but require direct outlays from the treag, ;i a risk goal, the working relationship among
sury. If lower cost to government is the criterion,g ;| .cas  interest groups, and the government
subsidies should be used with caution. could be collaborative enough to make the overall

. task easier; but without some experience this kind
Instrument-by-Instrument Comparison of scenario is speculative.

@ Information reporting

Information reporting is relatively inexpensive V Harm-based standards
for government to implement because the primarjHarm-based standards typically expressed as a
burden for information gathering and reportingmedia quality goal, depend on complicated mod-
rests with sources. Government may or may nogls of performance and require more complex
decide to take an active role in disseminating thenonitoring in order to establish significant prog-
information since the primary purpose of suchress. The level of scientific and technological ex-
programs is to induce companies to reduce emigpertise needed and the uncertainty typically
sions rather than face disclosure of what mighpresent for setting or revising a harm-based stan-
seem large releases of pollutants. dard requires considerable administrative re-
The analytical demands of conceptualizing andsources.
designing the program adequately to accomplish The initial task of translating statutory lan-
the desired goal are at least as difficult as the anguage into a particular concentration of a pollutant
Iytical requirements for designing programs uti-in the receiving medium is exceedingly difficult.
lizing some of the other instruments—that is, theyMethodologies are not sufficiently well devel-
pose a moderate burden. However, the fact that thaped to allow agencies to specify with a great deal
program then gets handed to sources for ongoingf accuracy the degree of health and environmen-
implementation makes it a particularly attractivetal risk posed by various concentrations of a toxic
instrument from the perspective of lowering gov-pollutant in a receiving medium (95,112). In
ernment costs and implementation responsibiliaddition, the value-laden questions and method-
ties. ological uncertainties surrounding existing risk-
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assessment techniques reduce the credibility andant to have incontrovertible proof that such
confidence that stakeholders can place in theroducts pose serious health or environmental
agency’s media quality goal as an equivalent forisks. However, barring a very dramatic causal
the established acceptable risk goal (10lepisode, such information is usually quite time-
112,130). consuming and costly to develop.

Media quality goals in some cases are dele-
gated to the states for implementation. At thaffechnology specifications
point, states often develop source-by-sourcechnology specificationsare rarely used and
harm-based standards in order to be able to writwhen they are, Congress usually specifies the
permits for facilities spelling out the allowable standard. This greatly reduces the political analyt-
emissions levels. In fact, sources themselves ofteinal efforts associated with design standards as
seek this protection—as long as they are in comwell as the costs. The primary burden for govern-
pliance with their permit, they can not be held li-mental agencies is in the implementation phase,
able if the state does not meet its media qualitgspecially the permitting and enforcement as-
goal. pects.

Harm-based standards are also subject to
executive and judicial review. For example, al-Design standards
though only one relatively minor aspect of theMost design standardsare associated with an
original 1971 National Ambient Air Quality Stan- abatement or a “best efforts” goal and can be rec-
dards (NAAQS) was challenged in court, everyognized by the alphabet soup descriptions, such as
subsequent attempt to revise those standards orBACT (best available control technology), BAT
write standards for new pollutants has been th¢best available technology), BPT (best practicable
subject of intense executive review (114,119) angechnology), LAER (lowest achievable emissions

later judicial challenges (132). rate), MACT (maximum achievable control
technology), etc. When Congress mandates that
V Subsidies new sources in nonattainment areas meet the low-

est achievable emissions rate or when it requires

Subsidiesare obviously very costly to govern- ew and existing sources of toxic air pollutants to
ment because they require direct outlays. Thus, it ) 9 . b
Install maximum achievable control technology,

reducing costs to government is a primary consid- . L . ;
eration, subsidies should be used with caution'j[ IS establlﬁh!n% the f;fameworktljn Whlch_so_urcesf
The analytical difficulty of designing a subsidy thSt ?Set e ”est € o_lr_tr? t? reduce ernlssm'nz'o
program should not be particularly burdensomet .j reI evant po Eta}qts._b_l_e angUﬁge a ﬁWS Indi-
And since implementation of the program would 'aual sources t 1€ Tiexibi Ity to achieve the same

be shifted to firms participating in the subsidy pro_degree of pollution control by other aC(_:eptabI(_e

gram, the government would have minimal re.means, but the processes of demonstrating equiv-

sponsibility for activities other than evaluating the?rl]z?\?g 8:1 sglz?::rgg%uvfilr\\/egsvgfr:n?;r?t/ rgg:l?rcdees_as
implementation by sources to ensure that the 9

. Well (113). The benefits of this flexibility are dis-
were meeting the program goals. cussed in the section arost-effectiveness and
fairness to sources
Product bans Instruments associated with technology-based
Althoughproduct bansare only about average in strategies such as BAT are usually less compli-
overall demands placed on government in comeated to establish and the results less complicated
parison to other instruments, completing the anato measure than those associated with risk-based
Iytical work to justify their use can be quite strategies; but they are nonetheless moderately
demanding. Because of the implications of interdifficult. To support and document its decisions
fering with commerce, those choosing bans willabout abatement technologies, the agency must
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study the industries’ production processes, prod- Since design standards are nearly always chal-
uct and waste streams, facilities, control technololenged in court, the agency must be prepared to
gy costs, and other factors that appear relevant toeet every conceivable technical and legal objec-
the agency and its engineers. In order to selecttén to its standard-setting initiative before it is-
model technology capable of reaching the abatesues the final regulation. The possibility of
ment goal, the agency must incorporate economigdicial review continues to influence agency ad-
judgments as well as engineering judgments, yahinistrative practices, adding to the level of re-
the technological feasibility of reducing emis- sources allocated to documentation.
sions of pollutants is thprimary consideration.
Finally, the agency establishes pollution limits de- -
signed to induce dischargers to implement théntegrated permitting
specified control technology or any other technol-The most common arguments iiotegrated per-
ogy or practice capable of achieving the same dénitting are its potential to reduce the adminis-
gree of pollutant reductiok? trative efforts for both the sources and the
If an agency attempts to use design standards #®vernmental agencies in issuing and revising fa-
achieve a very ambitious abatement goaL it maylllty permlts. However, to date, rather than reduc-
have difficulty developing a record capable ofing the overallgovernment burden, they may have
supporting its prediction that the model technolo-2ctually increased the burden in the short-term as
gy is capable of achieving a particular level of perfacility managers and government officials gain
formance. If EPA proposes to press technology ixperience in writing these types of permits and
the slightest, it must engage in a leap of faith thafnplementing them (149). Thus, if the primary
the model technology will reach a generic effluencriterion is reducing the burden on government, it
limitation in all regulated contexts. The agencyiS important to recognize that at least initially,
often has a difficult time persuading reviewingagencies may actually have to dedicate a higher
institutions, such as the Office of Managemenievel of resources to implementing this instru-
and Budget (OMB) and the courts of appeals, ténent.
take the same leap of faith (3,113). One advantage of these permits may be in re-
Agency efforts to write design standards for ex-ducing the complexity and costs of monitoring
isting sources of pollution may encounter resisand enforcement. Being able to approach a facility
tance from the owners of those sources and the&s a whole with better understanding of its overall
employees. The model technologies used in mostrengths and weaknesses for emission problems
design standards are often capital intensive, anahay improve overall efforts to detect violations
the investments in pollution control are generallyand develop plans for improved monitoring capa-
not offset by increased profits (7). However, therebility.
is no reason that pollution prevention approaches Another advantage associated with the concept
cannot be used as the model technologies, witbf integrated permits is their potential for incorpo-
more capital-intensive end-of-line technologiesrating multimedia tradeoffs. A few efforts in Min-
being allowed as substitutes if their performancenesota, New Jersey, and Wisconsin have indicated
is equivalent. that this approach has potential for using a multi-

13Examples of the technology-based approach include “best available technology” and “best conventional technology” effluent guidelines
and limitations promulgated under section 301 of the Clean Water Act; new source performance standards promulgated under section 306 of the
Clean Water Act and section 111 of the Clean Air Act; “best available control technology” for new sources in clean air areas promulgated under
section 165 of the Clean Air Act; “lowest achievable emissions rate” requirement for new sources in nonattainment areas promulgated under
section 173 of the Clean Air Act; and “best demonstrated available technology” for treatment of hazardous wastes under section 3004(m) of the
Resource Conservation and Recovery Act.
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media framework in tackling pollution reduction concern over other criteria suchassuranceand

by facilities. These initial experiments have re-the equity and justicef the outcomes of trading
quired considerable investment of resources bghoices for various areas suggests the need for
state agencies and have been analytically coneare in designing and implementing trading pro-
plex, although state officials with experience ingrams. Weighing these concerns will require con-
working with these permits are optimistic abouttinuing involvement by federal and state agencies.
their potential (149).

Pollution charges

Tradeable emissions Pollution chargesare likely to place moderate
One of the key arguments for usitrgdeable  burdens on governmental agencies—much less
emissionss that they will greatly reduce the role than harm-based standards but considerably more
of government. Although we do not yet havethan information programs. After all, the United
enough experience with this approach to evaluat8tates has considerable experience in administer-
fully how much they reduce the level of govern-ing tax programs at all levels of government. Yet
mental involvement characteristic of other ap-the potential for political difficulties in initiating
proaches, thus far trading programs have requireahd revising “taxes” on pollution discharges sug-
considerable efforts by governmental agenciegjests the potential for at least a moderate level of
For example, the initial allocation of allowancesadministrative effort by agencies responsible for
or permits and the schedule of reductions has beg¢he programs.
contentious. The uncertainty of predicting the impact of a
However, when government is determined tgparticular charge on receiving media (7,123,186)
make something work, as in the case of the REs perhaps the greatest analytical demand in using
CLAIM tradable emissions program for N@nd  this approach to meet goals. Determining the opti-
SO, it can concentrate resources effectivelymum charge under a risk-based strategy can be
What might have been close to a decade of rulerery difficult for an agency and requires continu-
making was condensed into two years. Howevelus monitoring and adjustments to keep the fee at
the time and effort invested in designing the prothe desired level. The agency must predict how in-
gram over those first two years was extraordinarydividual companies will react to a charge, trans-
Critics have objected to the delays introducedate that prediction into an estimated reduction in
by trading programs requiring pre-approval ofthe pollution load, and determine whether that re-
proposed trades by agencies. Current efforts to eduction will result in acceptable media quality.
tablish open markets stem in part from frustratiorGiven sufficient regulatory patience, the appropri-
over the implementation difficulties that have ate fee can be determined by trial and error, but
slowed other trading efforts (16). As conceptual{political and administrative efficiency consider-
ized and implemented to date, these trades do nations generally preclude that strategy. Environ-
require prior approval from government officials mental groups are likely to object to an iterative
and do not require revisions of state implementaprocess that begins with a modest fee and works
tion plans (SIPs), thus minimizing the delays enupward. Pollution sources can be expected to re-
countered when waiting for government approvalsist vigorously a process that works in the other
However, many issues such as inter-pollutantlirection, arguing that once pollution controls
trading and cross-regional trading are beginnindiave been installed or manufacturing processes
to emerge. Taking time to resolve these may slowhanged it is small consolation when the fee-set-
the programs down. ting entity acknowledges that it overshot the ac-
Thus, while trading programs may introduceceptable risk mark (7,156,160,161).
flexibility for sources and encourage more cost- If the environmental goal is to achieve a speci-
effective ways for sources to reduce pollution.fied level of environmental quality, continuous
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monitoring would be needed as new dischargin HANGE
facilities are constructed and existing facilities ex-A|most all parties involved in environmental is-

panded, and the charge adjusted when the overall,es express a desire to improve their capacity to
pollution load increases (57,160,220). A con-encourage and take advantage of new technologi-
stantly changing charge might generate considegs| capabilities that can improve environmental
able administrative costs and political oppositionyrotection. Yet, both industry and government
(123,160,220). However, these difficulties mightoften express frustration at the complexity and
be offset by the ease of enforcement once the sygsck of responsivenessthangethat characterize

tem is in place. the decisionmaking processes.
Sometimes, having to proceed slowly may be
Liability what we intended to accomplish. For example, the

Sinceliability defines the consequences of envi-Adm'n'Str"’lt'Ve P_roced“ure. Act ,(,APA.)’ the pro-
posed congressional “waitover” period, legisla-

ronmental damage, it theoretically places little!. e veto. and mandate for risk assessment all
burden on governmental agencies until damaggv Veto, '

actually occurs. At that point, the burden for agen_encourage deliberation before action to protect the

cies to characterize and estimate the damagerghts of those a]_‘fect_ed by governmgnt actions.
hd when choosing instruments for implement-

costs for remediation, and support the legal work lici ften bet » thing.”
required to make a successful case are substanti g policies, we otten bet on a sure ting, - even
Moreover, when they win the case, it affects jus ough it may pestnct opportunities to Iearn about
that one company. Although it serves as a warnin ew tgch?ologles or t‘?[ rlespl?nd to new informa-
or deterrent, devoting similar efforts and re- on about environmental risks.

sources to create a general rule or regulation mighﬁ Yett N e;world ;jqngln?r':ed by mcreasmég corr;-
have a more certain effect. plexity and uncertainty, there are many advocates

for making environmental policy both easier to
change and more responsive to change. The fol-
Technical assistance lowing two sections discusadaptability and
Technical assistancedepending on how a pro- technology innovation and diffusion criteria
gram is designed, is about average on the level dpat capture this interest in creating a future-ori-
demands placed on government. These progranggited policy framework that both encourages and
can vary widely in form, ranging from direct ser- accommodates change.
vice delivery by the states or federal government
to contracted service arrangements. They may bd Adaptability4
hands-on assistance provided through site visits Adaptability considers how easily the policy
or the design and maintenance of databases oninstruments, once implemented, can be modi-
technical issues or technologies. fied, either by government or by regulated
However, since they do not require the govern- entities, to accommodate new scientific in-
ment to regulate, monitor, or enforce fixed targets formation or abatement capability.
for pollution reduction, technical assistance pro- A key criticism of current approaches for pro-
grams place relatively moderate demands otecting the environment is that they are not very
agencies. In addition, they currently represent adaptable to important and rapid changes in the
relatively small proportion of the resources com-base of scientific information or technological ca-
mitted to environmental protection policies. pabilities (49,54,163). According to this view, the

14 parts of this section are based on S.A. Shapiro, “Rethinking Environmental Change: Policy Instruments and Adaptability to Change,”
unpublished contractor report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, August 1994.
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only sensible way to address the uncertainty This section evaluates the difficulty or “mar-
associated with complex environmental policiesginal grief” for government of modifying a partic-
is to use instruments that give government agerular instrument. It also assesses the extent to
cies and sources the needed flexibility to adapt tavhich a targeted entity has some autonomy to
changing circumstances and to learn from experadapt its responses to changes that affect its envi-
imental efforts. ronmental performance without waiting for ap-
Critics believe the policy instruments we typi- proval from a regulatory agency.
cally use unnecessarily restrict options for effec-
tive solutions. Cc_)mpan_lt_es express frustratlor_l, fofzactors for Comparing Instruments
example, at their inability to make even minor _ _
product or process changes to improve perfor] '€ two major sources of change that trigger a
mance and maintain competitiveness withouf!€€d to modify policy instruments are a change in
seeking administrative approval for variations—the perception of risk from a pollutant or activity
no matter how slight or temporary—from envi- OF & change in abatement capability. A change in
ronmental requirements. Government officials'isk perception typically comes from new scientif-
are similarly frustrated when innovative policiesic information or from changing interpretations of
they wish to support are blocked by statutory reexisting information. Both can affect the assump-
strictions or the objections of special groups. ~ tions of an underlying risk assessment or cost-
However, when tradeoffs between adaptabilityoenefit analysis by demonstrating that a pollutant
to change and other public values have emerge®0Ses a greater or lesser risk than was previously
policymakers have sometimes given adaptabilitginderstood. A revised risk assessment might sug-
the back seat. For example, they may decide th&€st that a different level of risk is socially ap-
they are more interested in assuring a high level dyropriate!>
protection from hazardous waste storage and in Pollution abatement innovations can affect en-
providing opportunities for full public participa- Vironmental regulations by producing techniques
tion in siting decisions than in using an approacﬁha'[ are less expensive to install and/or utilize than
that might be easily adapted to changing informaéxisting technologies or that are capable of greater
tion. pollution abatement. Ideally, technologies offer-
Once the level of protection is in place, federaing lower costs or improved capacity could be
and state agencies have often been reluctant to re@adily adopted by firms without agency interven-
open such a decision because of the institutionaion if the changes could improve their overall per-
difficulties of modification. In addition, some formance.
companies may prefer a high degree of certainty Since both types of change are inevitable, all
over adaptability in situations where a rule or regpolicy instruments would ideally be either unaf-
ulation protects their investments or enhancegected or easily adaptable. However, the potential
their competitiveness. However, if policymakersadministrative and political constraints involved
agree that the capacity to accommodate changeiisrevising a regulatory decision may make it diffi-
desirable, then basing the choice of policy instrueult for policymakers to achieve such adaptability
ments on a strategy that is either not likely to rein every circumstance. Nonetheless, if adaptabil-
quire modifications or is relatively easy to modify ity to change is a priority, policymakers can
makes the most sense. choose and use instruments strategically to im-

15 For example, new information on risk pathways indicating greater risks from pollutants than previously understood might trigger reeval-
uation of acceptable risk levels. Also, the public’'s willingness to accept risks from a particular activity might change even though scientific
knowledge about such risks has not changed. For example, such knowledge may simply become more widespread or the public may perceive
the benefits from the activity as diminishing or becoming less important in comparison to perceived risks.
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prove their overall performance in achieving thisis likely to become difficult to modify once it is
criterion. embedded in the current institutional configura-
The simplest way to ensure adaptability is tation of agencies and decisionmaking processes for
use a strategy and instrument combination that reenvironmental policymaking (95).
mains, as much as possible, unaffected by such EPA is required by both statutes and Executive
change. For example, since harm-based standar@sders to evaluate risks to health and the environ-
are tied to risk, sources have complete flexibilityment and to consider the feasibility of alternative
to respond to favorable changes in cost, availabilsolutions for reducing those risks (231,251,257).
ity or new capability in abatement technologieswhen EPA modifies an instrument, it must identi-
without waiting for a revised standard. fy and resolve the scientific, engineering, and le-
Similarly, when the perception of risk changes,gal issues that the changes have raised. Because
it may not be necessary to modify a technologyEPA employs a relatively small number of scien-
based standard, such as a design standard, espists, engineers, and economists capable of under-
cially if no significant changes in the performancetaking rigorous scientific and policy analyses, the
of technologies have occurred. If, given the curnumber of difficult projects that the agency can
rent state of technology, overcontrol is not likelyundertake at any given point in time is limited.
to be a problem in the near future, then sidestep- The legal and procedural requirements of the
ping the need to justify a risk-based standard foAdministrative Procedure Act, while providing
each pollutant has advantages. important guarantees for due process to sources
Nevertheless, sometimes change makes modand agency accountability to the public, nonethe-
fication of the instrument itself desirable. The easéess can restrict EPAs ability to respond to
of such change depends more on the decisionmaghanges in a timely manner. In addition, instru-
ing procedures required, in particular thosements for which a large number of waivers must
associated with the administrative decisionmakbe individually handled can also be resource in-
ing requirements and congressional and judicialensive.
review requirements than on any inherent charac-
teristics of the instrument. Thesg complex PrOCeE 256 of source changes
dures usually apply to those instruments tha , .
require sources to take specific pollution reduc- or many firms, the_ ability to make pr_oduct or
tion actions. Thus, there is often a tradeoff peProcess changes quickly can be essential for com-

tween improving performance @daptabilityto pgtltl_vgr;estg. Havmg. to wait d]_‘or deC|s_|tons dt_?,’
change and maintainiragsurancef meeting en- administrative agencies regarding permit moditi-

vironmental goals cations or waivers can be frustrating, especially

Before comparing each of the instruments, thé(\'hefn the facility managers bglleve the Impact on
environmental performance will be nonexistent or

sections below explore two factors important for I
; - . negligible.
assessing adaptability to change: . i . .

. Continuous, incremental innovations are often
= ease of program modification, and the lifeblood of companies in highly competitive
= ease of source changes. industries. Giving these industries the flexibility

o to adapt how they meet goals without having to
Ease of program modification seek preapprovals from an agency official before
Policy instruments vary in the degree of difficulty acting on process or product modifications could
for the regulatory agency in completing the stepspur improvements in technologies and increase
required for their modification. Some believe thatopportunities for the most cost-effective solu-
even the most inherently adaptable of instrumentsons.
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TABLE 4-7: Adaptabilit

Fixed Target No Fixed Target
Single-source Multisource
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a = o T < = () a ] £ 5] =
Adaptability v v v . . . o . ® o . [
Ease of program
modification v v v v v v v ® o o ®
Ease of change
for sources v v v . ] o o [ ] o o . [ ]
e = Effective O = It depends V = Use with caution . = Average

NOTE: These ratings are OTA's judgments, based on theoretical literature and reports of instrument use. The evaluahon of each instrument on a partic-
ular criterion is relative to all other instruments Thus, by definition most instruments are “average." “Effective” means that the instrument is typically
a reliable choice for achieving the criterion. “It depends” means that it maybe effective or about average, depending on the particular situation, but
it 1s not likely to be a poor choice And “use with caution” means that the instrument should be used carefully if the criterion 1s of particular concern.

SOURCE: Office of Technology Assessment, 1995

Summary of Instrument Performance

e Effective: Liability, information reporting,
technical assistance

O It depends: Challenge regulations

v Usewith caution: Product bans, technology
specifications, design standards

Two genera conclusions about adaptability
emerge from a comparison of the policy instru-
ments. First, almost all of these instruments are
difficult for an agency to modify primarily be-
cause of administrative complexities associated
with rulemaking and the potential for congres-
siona and judicia review. And second, if policy-
makers anticipate and want to accommodate
certain kinds of changes, they could choose those
instruments that would be most resilient or least
affected by the expected changes.

Instruments tightly wedded to either arisk- or
technology-based strategy—such as harm-based
standards or design standards-almost always
have to be modified when faced with changes

from that particular source (see table 4-7). Excep-
tions—liability, information reporting, techni-
cal assistance, and depending on the particular
program provisions, challenge regulations—
tend to be tied to broad strategic goals rather than
to specific models of acceptable risk levels or per-
formance of technologies. In addition, several of
these instruments can be relatively easily modi-
fied without rulemaking or adjudication, using
agency discretion after consultation with stake-
holders. Of course, major changes in the statutory
basis for any of these programs would require con-
gressiona action.

If policymakers expect and want to accommo-
date changes in abatement capability but also
want to limit pollution, using a harm-based stan-
dard provides a context in which technological
changes have the least effect. Sources are free to
adopt the technology or not and the agency does
not have to rewrite instruments to incorporate the
new capability. For example, if atradeable emis-
sions program is established with a risk-based cap
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on emissions, a firm can decide whether or not '® Information reporting

adopt any changes_ in abaterr_\ent capat_)lhty, WlthI'nformation reporting is highly adaptable be-
out an agency having to rewrite regulations.

. X . cause once such requirements are imposed, their
This same type of tracking occurs for instru- d P

value does not depend on marginal changes con-

ments associated with risk-based Strateg'e%grning what risk exists or what level of risk is ap-

Harm-based standards, tradeable emIssions, a'ﬂ opriate A source’s obligation to tell EPA or the
perhaps challenge regulations would typlcallypublic how much of a pollutant it emits is unaf-

have to be modified if knowledge or public per'alzected by changes in the perceived level of risk

N . hat pollutant presents except in the unlikely cir-
Ch"’!”g.e S|gn|f|cantly; qu example, if thgtradeabl umstance regulators decide that the pollutant is
emissions program’s risk-based cap is now be-

lieved 1o be inad o 1 tect h healt no longer dangerous. However, an obligation to
Ieved 1o be inadequate to protect human hea eport to the public the known dangers of a pollut-
then the overall harm-based standard or emissio

for th Idh to b it ht might be affected by new scientific develop-
cap for the area would have 10 De TeWritien. oyt apoutits impacts. The agency might have to
Design standards, technology specifications

int red i d luti h teformulate the reporting program to convey this
integrated permitling, and  poliulion  Charges,,q,, information and, of course, the sources would
would be much less affected since they are n

usually as tightly linked to acceptable risk Ievels(.ﬁave to adapt their reporting accordingly.

However, even technology-based instruments _ ,

may have to be modified if new information about® Technical assistance

risks makes decisions about what is achievablelhese programs are usually unaffected by specific
practicable, or available no longer seem validchanges in risk perception or new technologies.
Most policy instruments under this strategy facdEPA's choices concerninechnical assistance
some sort of balancing test about what constitute@re normally exempt from rulemaking as a “policy

the state of abatement capability. statement” or “a rule of organization” (27T).
new scientific developments or a change in politi-

| bv-| C . cal priorities leads to a decision to scrap one of
nstrument-by-Instrument Comparison these goals, the entire assistance program might
@ Liability have to be reformulated to achieve a different

Although Congress normally defindibility goal. But it would take a dramatic shift in scientif-

through individual statutes, once that regime is |HC informatior_1 or political priorities to merit scrap-
place it is generally able to respond to changes iAing an as&sta_nce program altogether. Such a
new information or abatement capability throughf:hange is more likely to. cause Congress, or EPA if
interpretations by the agency and the courts rathdy had the necessary discretion, to change the re-
than through statutory revisions. New scientificSCUrces committed to these instruments.
information could suggest, for example, that a
pollutant posed previously unknown risks. If this@ Challenge regulations
were the case, it would improve the ability to es-The adaptability othallenge regulationsprob-
tablish a causal link between the discharge and trebly depends on how the program is developed,
damage it caused. The information would be presalthough the potential to change such programs
ented as part of the case against the polluter. appears to be easier than for most of the other
Firms are able to make pollution abatemeninstruments. For example, if long-term targets are
choices based on their own needs and evaluatidrased on a consensus of stakeholders, the basis ex-
of risks. Thus liability is effective at leaving firms ists for accommodating new information relative-
free to respond and adapt to new information anty easily. However, if there are significant
capabilities. differences among interested parties about the lev-
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el or timing of targets, pressure for modification of Changes in risk perception would generate the

the program may emerge in the face of new insame kind of uncertainty about modification as

formation or capability. design standards. That is, if a “balancing” test has
Changes in risk perception pose the most diffibeen done to determine the feasibility of a particu-

cultissue for challenge regulations. Those sourcdar technology, then new information or percep-

attempting to comply with the original target tions about risk might change the outcome of that

could be expected to oppose a new target, espealculation.

cially if they have already relied on the old goal by

investing in a particular abatement approach. Ing7 pesign standards

deed, a change by EPA in the target might causg yaqign standardgives sources the option of

the sources to end their compliance efforts altoédopting the technology specified in the regula-

gether. tion or another that “performs like the model
technology.” Sources might take advantage of this

V Product bans option if new control technologies were marketed

Product bansand limitations are generally used that were less expensive. EPA would have to
only after a regulator determines that existing€"fy that the new technology performs like the

scientific information indicates that a product™Model, but it would not have to reformulate its

poses sufficient risk to justify total or partial pro- Standard. A source would not have the same in-
hibition of its use. Product limitations are usuallyc€ntive to adopt a new technology if it were more
established through regulations, while some ban@XPensive, even if itwould reduce emissions more
have been established by Congress (e.g., cEcdhan its existing abatement method. In this case,

Thus, efforts to modify them would not be easy. PA might decide to reformulate its design stan-
requiring rulemaking or legislative action. dard to force sources to adopt the new technology.

New abatement capability such as better prod- 1"€ model technologies approach does permit
uct substitutes or better control technologiedi"Ms some discretion to seek approval for a differ-
might not require the agency to change harm€nt design on a case-by-case basis. Such approvals

based bans or limitations. Industries would bd’rovide the opportunity for firms to use innova-
able to adopt these new capabilities according tv€ technologies. Although any particular case
their own needs. However, if product limitations Might not be as difficult as a rulemaking, resolv-
are put into place based on technological capabilind technology choices on a firm-by-firm basis

ty or the available of adequate substitutes, thefOuld be burdensome (see the sectionast-ef-
new capabilities might be sufficient to justify re- féctiveness and faimgs®esign standards modi-
opening the restrictions. fications must be made through the rulemaking

process, making them vulnerable to the usual de-

lays and challenges.
V' Technology specifications When abatement capability changes, design
Although seldom usedtechnology specifica- standards established for a risk-based strategy,
tions would have to be completely reformulatedsuch as a backup to harm-based standards, might
to accommodate improvements in abatement caemain unaffected and allow firms the choice
pability. Otherwise, firms adopting the new about whether or not to adopt the new capability.
technology would risk being out of compliance. The agency might decide to modify the standards
Changes in technology specifications may facdor new sources. If the design standard was written
serious challenges from sources because they dias a technology-based strategy to characterize the
like such specifications intensively and alreadystate-of-the-art technology, then the agency
have “sunk costs” in existing technologies. would eventually have to modify the standard,
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particularly for new sources. However, if a balancpermit captures the relationships and tradeoffs
ing test is required by the statute, then the agenayithin a facility, making incremental changes will
would have to reconsider that test to determine thee easier for sources. The need for modification of

model technology. the permit will depend primarily on the type of
instruments on which the integrated permit is
Harm-based standards based and the nature of the change.

Modifying aharm-based standardis never easy
because the agency must use the rulemaking protradeable emissions

ess. The analytical complexity and likelihood of t4qeable emissions programs are complicated to
contentiousness by various stakeholders will deggiaplish and the prospect of modification once

pend on the nature of the new information. A_‘implementation has begun might be difficult
harm-based standard would not have to be rewrit;itically. However, once the market rules are in

ten to accommodate new abatement capabilityy5ce  sources have considerable flexibility to

Sources would be free to take advantage of thgyapt their strategies. Firms would be free to
new abatement capability, and they might do so ifngpse the course of action that meets their own

it is cost effective. In fact, given the choice be-graiegic interests; firms generally likadeable
tween a design and a harm-based standardmissionsbecause of this aspect.

sources usually prefer the latter because they have ¢\ rrent efforts to implement tradeable emis-

flexibility to design and implement the means forgjong programs (e.g., RECLAIM) suggest that
compliance. _ modifying the overall standard for a particular
If @ change in risk perception occurs that sugyqiutant would be very difficult, although with
gests that current standards are not adequate, thep e experience the difficulties may les$én.
a harm-based standard would probably have to Bgnen apatement capability improves, an emis-
rewritten. If the analytical work required to sup- gjons cap based on acceptable level of risk would
port the original standard is considered soundyqt have to be modified. However, if the original
then much of the agency’s modeling work can b&rateqy and allocations were based on an agree-
used to recalculate the appropriate new standarghant about abatement capability, there might be

However, even with that step simplified in com-yressyre to modify the program to reflect the new
parison to the original standard setting, 90iINGapability.

through rulemaking requires considerable time Proposed changes in tradeable emissions pro-

and agency resources. grams might face particularly difficult political re-
sistance. Changing a tradeable emissions regime
Integrated permitting would probably involve more than the usual
Most current efforts to writentegrated permits ~ amount of oversight and organized interest in-
involve learning how to do the first ones. It is pos-volvement. Environmentalists would likely op-
sible that the complexity of writing these types ofpose an increase in the number of permits, while
permits will result in making changes in any oneregulated sources would likely oppose a reduc-
part more difficult than if a single-medium permit tion. The opposition of the latter group might be
existed. However, it is also possible that once &specially strong because the modification of per-

16 The experience with RECLAIM has been described as “condensing 10 years of rulemaking into 2 years.” Thus, although establishing
these kinds of programs looks formidable, future programs may be less difficult.
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mits could destabilize market expectatidh¥he changes based on a harm-based approach. Any at-
possibility of additional trades in emission per-tempt to establish, track, and iteratively modify
mits might soften this opposition, but it is unlikely charges based on the marginal costs to facilities in
to eliminate itl8 order to achieve fairly certain ambient levels of
Judicial review can also be expected, but it mayollutants would be very difficult.

be more complex than the usual challenge to an EPA is likely to face more than the usual degree
EPA decision. Litigants might argue that a reducof oversight. The agency is likely to be scrutinized
tion in the number of permits constitutes a takingyy the tax committees in Congress in addition to
in violation of the Fifth Amendment. Although committees responsible for environmental protec-
this argument may not ultimately prevéflireso-  tion (22).In fact, there is some question whether
lution of the issue will require a Supreme CourtepA even has the authority to set a pollution
ruling, which would likely take a considerable charge. The Supreme Court has approved the de-

amount of time. legation of the authority to set user fees, suggest-
ing that Congress can delegate the authority to set
Pollution charges pollution charges as long as it clearly establishes

Modifying pollution charges is probably not the limits of EPA's authority?

easy regardless of the initial strategy used, al- One key difficulty is how bargaining and com-
though setting a new charge based on an abatpromise might occur. A student of the European
ment strategy might be easier than trying to makexperience with pollution charges concludes that

17 n comparing pollution charges (or taxes) and tradeable permits, Sanford Gaines and Richard Westin note: “Because pollution control
entails long-term capital investment, the market will work well only when the total amount of rights can be held stable for many years. If new
scientific data require the government to reduce the number of rights unexpectedly, confidence in the market will be undermined. . . . [l]f the
amount of acceptable pollution is subject to rapid change, or if regulation of the market becomes necessary to prevent abuses [i.e., wealthy firms
buying up rights in order to drive out competition] public policy would favor a tax.” S. Gaines and R. Westitpn for Environmental
Protection: A Multinational Legal StudiNew York, NY: Quorum Books, 1991).

18 Firms with high abatement costs could lower those costs by purchasing additional permits from firms with low abatement costs. Never-
theless, a reduction in permits would increase costs for both sets of firms. Firms with low abatement costs would have to pay for additional
abatement, while firms with high abatement costs would have to pay for additional pollution permits.

19The Clean Air Act states that S8llowances granted to power plants do not constitute property rights, 42 U.S.C. § 7651 b(f). Whether this
statement would bind a court is unclear. The statement should reduce the legitimate investment-backed expectations of the allowance holder,
thus reducing the chances of a taking occurring.

20 |n Skinnerv. Mid-American Pipeline C490 U.S. 212 (1989), which concerned fees to recover the costs of inspection of natural gas
pipelines, the Court applied the standard that “Congress must indicate clearly its intention to delegate to the executive the discretionary author-
ity to recover administrative costs not inuring directly to the benefit of regulated parties . . . whether characterized as ‘fees’ or ‘taxes’ on those
parties.”ld. at 224. In upholding the fees, the Court cited that the agency could only apply criteria set by Congress and could not establish a fee
schedule that does not bear a reasonable relationship to these criteria. These restrictions satisfied the nondelegation doctrine according to the
Court.

Skinnerclarified thafNational Cable Television AssnUnited States415 U.S. 336 (1974), did not prohibit the delegation of user fees even
if the benefits of such fees were for public purposes rather than for the benefit of the entity that was charged the fees. A8komdéarg to
National Cable gands for the proposition that Congress must clearly delegate the authority to charge fees that benefit the public.

United States. Rohm and Haas Ca@ F.3d 1265 (3rd Cir. 1993), drew on the distinction ma&&iimerwhen the court overturned EPA's
attempt to collect oversight costs at Superfund sites as unauthorized by Congress. Because oversight costs were “’administrative costs not inur-
ing directly to the benefit of regulated parties but rather to the public at lakget, 1273, the court declared, “To the extent that the fee was used
to further the benefit of the public, it was more appropriately considered a tax and required explicit congressional authioriaati@T4 n.

12.

If Congresexpresshauthorized EPA to collect user fees, it should salsfijonal CableandRohm & HaasMoreover, if Congress “pro-
vides [the] administrative agency with [sufficient] standards guiding its actions, no delegation of legislative authority trenching on the principle
of separation of powers [will] occurSkinner 490 U.S. at 218.
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“nothing in the nature of a charge makes it im-Subsidies

mune to the political virus” (168jnother study  Subsidiesusually provide financial assistance to
finds, “Contrary to the expectation of some Amer-sources, who can choose whether or not to take ad-
ican economists that a system of charges ‘woul@antage of them, with the purpose of stimulating
reduce the scope for administrative discretion an@nvironmentally beneficial behavior. If tax allow-
bargaining,” bargaining and negotiations play aances are to be used as the subsidy, Congress
major role in the French system” (110). would normally establish new eligibility rules
Changes in abatement capability would not re{62,143,223)EPA can originate grants and loans
quire modifications to pollution charges. If the only for purposes and amounts legislated by Con-
improved capability would lower payments for agress. If EPA has the authority to change subsi-
particular firm, then presumably the firm would djes, it can avoid rulemaking under an exception
adoptit. However, if an agency has used paymentsr rules concerning “public property, loans,
as a source of revenues, then it may want to cogyrants, benefits, and contracts” (230). The Ad-
sider raising the charge. For example, pollutionministrative Conference, however, has recom-

charges in the form of per-bag fees on householghended that agencies use notice and comment
wastes are not set according to a calculation abowjlemaking for these functions (260).

the level of acceptable risk but rather on the capac- |t would take a dramatic shift in new informa-
ity of the system to handle trash and estimates Qfon to change an existing subsidy program and
the customer’s willingness to pay. proposed changes would be likely to generate
If the agency is using charges to force firms tanore than the usual degree of legislative over-
reduce levels of pollutants to meet an ambiensijght. Any such changes would be of interest to
goal based on acceptable risk, then any changesafy member of Congress who has eligible constit-
risk perception will require the agency to raise the,ents affected by the proposed changes. For exam-
fee to force more reductions. If the charges argle, the degree of political infighting that
based on estimates of the levels that can beurrounds reallocation of grants under the Clean
reached with the best abatement capabilities, thefyater Act (such as sewer construction grants) is
changes in risk perceptions would provide presguite high.
sure to reconsider the balancing test or to consider
moving to a technology-forcing strategy. . . .
In contrast to the difficulty that EPA might face [ Technology Innovation and Diffusion!
modifying a charge in response to changes in Technology innovation and diffusion seeks im-
technology or risk perceptions, sources have con- proved environmental performance—in quali-
siderable freedom to make changes as they see fit. ty or cost—through changes to or widespread
Again, sources might object to the prospect of 2adoption of existing technologies.
EPA's making adjustments to a charge, but once a Technology innovation and diffusiéfcan be a
charge is set, the only interaction the source mushajor source of both economic growth and a
have with the agency is to monitor and reportcleaner environment. From an environmental per-
emissions and to pay the charge. spective, innovation and diffusion offer ways to

21 parts of this section are based on G.R. Heaton, Jr., “Environmental Policy Instruments and Technology Innovation,” unpublished con-
tractor report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, June 1994.

22Technology innovation is the first commercial application of a technical idea or method. Innovations can be classified as radical or incre-
mental improvements, depending on the degree of change from the status quo. Although radical or new innovations often receive the most
attention, the majority of innovations involve small improvements to existing technologies.
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deliver goods and services with less environmenehoosing to innovate (197). This suggests that if

tal pollution and to provide new ways to trap ortechnology innovation is a high priority, there

clean up pollutants. may be much more direct and effective ways to en-
Concern persists, however, that environmentatourage it than reforming the particular regulatory

regulations may hurt the competitive position ofinstruments used to implement environmental

U.S. firms in the global economy by adding togoals.

production costs and impeding performance and

cost innovationg3 Examples of the concerns in- Factors for Comparing Instruments

clude: 1) regulation-driven costs place U.S. firmgn this section, we use three factors for evaluating

at a competitive disadvantage; 2) complianceynd comparing the impact of policy instruments
costs divert money from commercial innovation;on technology innovation and diffusion:

and 3) rigid regulations are incompatible with the innovation in the regulated industries:
trial-and-error processes essential for economig innovation in the environmental goods' and ser-
success in many technology sectors (89,166,197). vices (EG&S) industry: and

Examples of specific criticisms directed at spe-, diffusion of known tecHnoIogies

cific policy instruments include: 1) technology- h of th i .
based instruments favor known technologies; 22 Each of these categories offers opportunities
or furthering technological solutions to environ-

permits create barriers to innovative improve- | bl hasizi h h
ments; and 3) end-of-pipe, media-specific stanMeNtal problems. Emphasizing one path, how-

dards restrict innovative process solutions. ever, can sometimes constrain opportunities for
Yet when trying to understand exactly howYtilizing another.

policy tools affect technology innovation and dif- o _ _

fusion, we face at least three basic challenges: 1jnovation in the regulated industries

technology innovation is trying to do what no oneEnvironmental regulations can have both direct

knows how to do (87); 2) it occurs within complexand indirect impacts on manufacturing firms or

and unique institutional arrangements (84governmental entities like sewage treatments

88,140); and 3) little research is available on thdlants by, for example, creating preferences for a

effect of specific regulatory instruments ontype of technology, generating new markets, rais-
technology innovation. ing the costs of production, or diverting capital

We do know that establishing regulations in affom other investments and businesses. The re-

way that provides reasonably certain targets angiPonse of individual firms regarding innovation
clear timetables reduces uncertainty, making inWill be based on many complex factors, both inter-
vestments in innovation less risky. Further, if in-nal and external to that firm. Especially for large
novation is a key purpose, targets and t|metab|@0mp|ex faCiIitieS, incremental innovations may
must also put the kind of financial or technologi-offer a relatively low risk route to profitability
cal pressure on companies that will stimulate 485,89,164). In smaller firms, diffusion may be a
search for new ways of meeting environmentapetter strategy.
goals.

While environmental regulations can be impor-Innovation in the EG&S industry
tant, they are in most cases a relatively small facthis industry is comprised of firms whose prima-
tor among many that firms consider whenry business is the supply of environmental equip-

23350me critics note that these estimates often fail to incorporate that environmental policy 1) may stimulate economic growth by creating
new markets in some sectors, and 2) may prevent decreasing productivity in sectors dependent on a healthy environment, such as agriculture or
fisheries.
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ment and services that control, treat, clean up,
and/or prevent pollution and waste (197). Govern-
ment regulation has created and sustained most of
the markets for the EG&S industry and thus any
changes in the way regulations are written may af-
fect the health of the industry.

Diffusion of known technologies

Technology diffusion is the common follow-onto
successful innovations. Diffusion occurs because
firms find technologies beneficial and often es-
sential if they are to be competitive. Subsequent
producers or users of an innovation may modify
the technology or the context into which it will fit,
in order to gain advantage. Such adaptations are
an important part of the process of technological
change, and they commonly provide known solu-
tions or best practices to firms that do not have the
resources for in-house innovation. Some instru-
ments that promote technology diffusion, how-
ever, may delay or impede afirm’'s search for
innovations. A company could, of course, aways
choose to innovate for performance or cost rea-
sons related to productivity.

Diffusion may bean ideal strategy when tech-
nological solutions for environmental problems
are available but are not widely known or have not
been widely adopted. This is especialy so for
small-to medium-sized firms that find the costs of
information searching and R&D prohibitive. For
these companies, diffusion may provide a way to
reduce costs and achieve state-of-the-art abate-
ment.

Summary of Instrument Performance

® Effective: Product bans, pollution charges

O It depends: Tradeable emissions, challenge
regulations

V Use with caution: —

As indicated above, the empirical basis for un-
derstanding the relationships between policy
instruments and technology innovation in sources
and the EG& Sindustry is not well developed
(197). Activities related to the diffusion of known
technologies have been more widely discussed,

but seldom with a focus on the impacts of specific
policy instruments on these activities.

Innovation is essentially done in firms or with-
in the networks to which the firm or its personnel
are connected. And, even if a firm wants to inno-
vate, it can not always accomplish its goal. Thus,
the role of government in spurring innovation is
necessarily limited to a set of important but ulti-
mately insufficient activities (89). Nonetheless, it
IS possible to draw some tentative conclusions
about differences among the 12 instruments in
promoting technology innovation or diffusion.

As shown in table 4-8, the most effective
instruments for promoting innovation are prod-
uct bans and pollution charges. By removing a
product or limiting its use in commerce, the
agency creates a market for some other product or
process. The consumer could be an end-user or a
manufacturing facility that is using the product as
part of an intermediary process in which value is
being added along the way. Pollution charges, al-
though not widely used in the United States, have
the potential to keep steady pressure on firms to
innovate to reduce the fees they must pay for re-
sidual discharges.

Tradeable emissions and challenge regula-
tions increase the flexibility firms have to solve
pollution problems and thus may be more likely to
spur innovation. Depending on how they are used,
however, these instruments also run the risk of be-
ing simply average or comparable to the perfor-
mance of the other instruments.

The remaining instruments do not provide the
same encouragement to innovate as those men-
tioned above, athough none of them are necessar-
ily barriers. In our overall strategy we weight
innovation somewhat more heavily than diffu-
sion. Thus, an instrument like a design standard,
which can promote diffusion of technologies and
provide incentives for the EG& S industry to inno-
vate but which may reduce incentives for a regu-
lated industry to innovate, might be approached
cautiougly.

Instruments that specify examples of technolo-
gies that would constitute compliance or make
adoption of experimental technologies very risky
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TABLE 4-8: Technology Innovation and Diffusion

Fixed Target
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Diffusion of
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® = Effective O = It depends V = 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 isrelative to all other instruments. Thus, by definition most instruments are “average.” Effective” 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 isnot likely to be a poor choice And “use with caution” means that the instrument should be used carefully if the criterion 1s of particular concern.

SOURCE: Office of Technology Assessment, 1995

may make innovation a less attractive option for
some firms. However, many of the instruments
that are rated not quite as high for innovative
technologies tend to promote diffusion of known
technologies, which can also increase productiv-
ity and help meet environmental goals. Moreover,
firms could till choose to innovate or to adopt
known technologies for cost or performance im-
provements under a regime using aimost any of
these policy instruments.

Instrument-by-Instrument Comparison

e Product bans

Product bans are the instrument with the best
chance of promoting technology innovation sim-
ply because they prohibit “business as usual.”
They represent at the time they are implemented a
very stringent and certain action. However, be-

cause the industry response is left open, some type
of innovation may occur, ranging from simple
substitutions for an existing product or compo-
nent to new products or processes. In markets
where no substitutes are readily available, the
product ban has the most potential to induce radi-
ca innovation.

In the case of consumer or industrial products
such as polychlorinated  biphenyls, phosphate de-
tergents, asbestos, CFCs, etc., the affected indus-
tries have responded with environmentaly
superior products. However, this form of “radica
technology forcing,” requires aleap of faith on the
part of the regulatory agency and reviewing insti-
tutions (118). Substitutes may not become avail-
able by the deadline or their costs may be much
higher than anticipated.

For important products for which there are no
substitutes, the approach invites a degree of brink-
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manship that is sometimes difficult to manage in © Tradeable emissions
regulatory setting. For example, when EPA initi-l_n theory, tradeable emissionsshould promote

ated cancellation proceedings against the pestiy, . ation. The primary advantage of a tradeable
cide Mirex, its manufacturer protested thatemissions program is that it allows firms with

farmers and ranchers throughout the southeastemdely varying marginal costs of abatement con-
United States would be left defenseless againgf| 15 cooperate in meeting environmental stan-

imported fire ants, because the only registereqi, s ith lower overall costs. Since they are used
substitute for Mirex was a pesticide that was als%frequently not much is known about how firms
the subject of an EPA notice of intent to cancel. In, respono] in terms of innovation. Yet. firms
phasing out Mirex use over an 18-month periody it high marginal costs could be expected to in-
EPA took the risk that other companies wouldy,,ate to reduce pollution instead of buying emis-
come forward with alternative fire antkillers tofill ;51 redits. However. firms facing relatively high
the void left by the absence of Mirex; four substi--, o) costs can also buy credits instead, thus re-

tutes did in fact bepome available before the end ‘Hucing the pressure for innovation (111). The de-
the phaseout period (117). gree of innovation will strongly depend on the
stringency of the emissions cap faced by the facili-
@ Pollution charges ties (197).
The reason that economic studies rpokution Although tradeable emissions might initially
chargeshigh on their ability to spur innovation is promote adoption of technologies among firms
clear: firms pay more to achieve the same level dior which the technology achieves the standard,
control than under direct controls, hence they cathe degree of stringency in later emission reduc-
save more by innovating. Firms pay more undetions for the program might actually impediéu-
charges because they must still pay for pollutiorsion of new technologies. For example, under an
discharges, even after desired control levels haviacreasingly competitive trading process, a firm
been reached, in addition to their control costs. Byhat developed effective and relatively cheap
making pollution itself one of several productiontechnologies for pollution abatement might try to
costs, pollution charges build in an incentive to inrotect its position through secrecy or patenting
novate (59). because diffusion would reduce the value of the
Pollution charges allow firms substantial flexi- firm’s credits. However, it could also choose to re-
bility to decide how to respond to signals about the&oup the costs of innovation by selling the innova-
costs of pollution. This flexibility includes an op- tion at a very high price (121).
tion to buy out of the system—that is, to pay to The effect of a tradeable emissions regime on
discharge if the firm wishes to do so. the EG&S industry will depend on the structure of
In addition, while it is tempting to say that the particular regulated industry. If the industry re-
firms will innovate if EPA simply sets the charge lies heavily on suppliers for compliance technolo-
high enough, setting the charge at the right level tgies or services, it may have indirect incentives for
get innovation rather than diffusion or continuinginnovation or increased opportunities for diffu-
discharges is far from simple. In the past, pollusion of known solutions to more clients. For ex-
tion charges have not been widely used because afiple, in the automobile or electric power
the political difficulties of establishing a fee high industries, such a regime might create pressure on
enough to achieve the desired level of pollutiorthe suppliers for innovations; in the chemicals in-
control. Charges have been widely used to fundustry, the EG&S industry would be less affected.
pollution control agencies, but have not been set Tradeable emissions, in comparison to uniform
high enough to change behavior (193). standards that would apply under a design stan-
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dard, clearly widens the field of available technol-trade associations constrain opportunities for such
ogies. For example, analysts expect to see a wideollaboration.
array of control approaches under the acid rain
tradeable emissions program than if a unifor

. : rT1—|arm-based standards
standard had been adopted. This also applies 10 _
other multisource instruments such as integratefOmpanies report a preference for harm-based

permitting or challenge regulations. Again, thisStandards over design standards because of the
may be more likely to encourage diffusion than inflexibility they provide in choosing a compliance

novation, especially if the EG&S industry plays astrategy for the source (105). A standard ex-

major role. pressed, for example, as an allowable emissions
rate or pollutant concentration in effluents, but

O Challenge regulations without a restriction on how to meet it, gives firms
the freedom to develop the best solution for that

The setting of long-range goals and scheduled tar-
ource.

ets allows industry to see where an agency is 3— ) . .
9 y gencyis g If the standard is set to achieve a desired level of

ing with its policy and in that way provides some " al litv. th ¢
level of certainty or stability that can help firms environmental quality, then Sources maytace non-
uniform requirements. For those facing a more

decide about the risks involved in innovating. A i ¢ ol . ti " b
major difficulty for the United States is the degreeS ringent control requirement, innovation may be

and frequency to which political pressures can aft® Pestway to achieve compliance. However, itis

fect the stability of such national environmental®/S© Possible that existing technology is available
policy setting. for meeting the standard, either from an EG&S

Like most of the other instrumenthallenge ~ firm or from another firm. Competition among
regulations do not ensure that innovation will oc- EG&S firms for clients might also result in in-
cur. Instead, the strategy incorporates and impld?ovations to reduce the costs of meeting harm-

ments the idea that the knowledge and expertisg@sed standards. _
required to solve problems in an innovative way If the difference between the acceptable risk
generally resides in the companies and not in th80al which must be attained and the current capa-
regulatory agency. A possible advantage for S,purlglllty_of technologlles to r_neet t.hat goal is substan-
ring innovation is the degree to which challenge“al, firms have an incentive to innovate. However,
regulations can encourage an industry or set dince thatgoal has been met, productivity concerns
firms to find that balance between cooperation anéether than meeting the goal become the key
competition that results in low-cost, innovative source of continuing pressure on a firm to inno-
solutions for meeting the targets. vate, although some firms may decide to improve

The frequent duplication of environmentally environmental performance for other reasons.
oriented R&D among companies in some indus- Examples oharm-based standardghat have
tries was mentioned by technical experts in a 199been studied for their impact on technology in-
survey as a key opportunity for cost savings whilghovation include S@standards for copper smelt-
still promoting innovation (74). Other countries, ers (108) and mercury in the chloralkali industry,
such as Germany, the Netherlands, and Japan, thayl chloride, asbestos, cotton dust, and lead
have encouraged such cooperationin R&D and int14). These studies concluded that major innova-
formation sharing on innovative environmentaltions tended to come from newer firms or from
technologies have a positive track record. In théirms more heavily affected by the regulations.
United States, a range of nonenvironmentally rebiffusion of innovations were faster when the new
lated policies such as antitrust regulations and thiechnologies were developed by the EG&S indus-
lack of strong organizations or institutions such asry.
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For small firms, combining harm-based stan-often difficult or risky. This is especially true
dards with other instruments such as technical asvhen the model technology is written into the per-
sistance can promote diffusion of knownmit so that preapproval of a change is required
technologies that can meet the standard or thaather than a demonstration of equivalent perfor-
would be considered best controlling technoloimance after installation. Moreover, the conven-
gies at the time. tional wisdom has been that, contrary to original
expectations, firms have not been inclined to seek
innovations because of concern that new facilities
would be forced to adopt them or that old facilities

One of the original goals falesign standards y4yid have to adopt them when their permits are
was to spur continual innovation by revising reguyenewed (13,105).

lations as the state of the art of technologies im- The designation of uniform technology re-

proved (13). Moreover, some argue that theirements for source compliance has been very
legislative language developed for design stanmportant for establishing and maintaining mar-

dards (e.g., BAT, MACT, LAER, BACT, tc.) Was yets for the EG&S industry, since any reconsider-
intended to provide incentives for firms to contin-ayjon of the technologies listed or not listed may
ue innovating incrementally over a period of timegreate uncertainty for suppliers in that industry as
until the unwritten goal—or, in the case of the,ye| (153). Particularly when available technolo-

CWA, the written goal—of zero or near zero emis-yies were not widely used prior to issuance of the
sions was achieved. standard, EG&S firms can play a large and ef-

In practice, however, this desired link betweeryective role in promoting diffusion of the tech-
design standards and continuous innovation hagy|ggies.

seldom happened. For example, under CWA stan-
dards that considered technology forcing five andrechnolo specifications
10 years out from the statute, industry was able to gy sp

meet nearly all of the five-year standards and mostechnology standardsrarely used, are based on

of the 10-year standards with existing technoloknown technologies and thus could promote wide

gies (117). Agencies may also be reluctant to rediffusion of technologies or restrictions of others.

open rulemakings on design standards once thel!IS type of uniform standard can create a rela-
are in place for many reasons, including some dively_stable set of market conditions for the

the political and analytical difficulties outlined in EG&S industry. _ -
the sections orassuranceand adaptability to Once the technology is specified, however, and
change (30). adopted by sources, the pressure for technical im-

The common use of a “reference” technologyprovements in environmental performance is re-
for design standards probably hurts efforts to spu‘f]uced' Unless the standards are revised to track

innovation. Since no source is required to achieviechnological developments, pressure to innovate
pollution control beyond what the regulatory will come from productivity concerns or from the

agency knows can be done with existing technolod€Siré to escape the regulatory net altogether

gies, innovation would not be necessary to satisf§'13’105)'
the standard.

However, if the reference technology would belntegrated permitting
very expensive for a source to adopt, there mighintegrated permitting, almost by definition, al-
be an incentive for innovation. While the “or lows the regulation of facilities in new ways. The
equivalent” provision accompanying design stantask of considering the facility as a whole gives
dards allows a firm or the EG&S industry to sub-both the regulatory agency and the firm the oppor-
stitute an innovative technology, most firmstunity to develop new techniques or processes for
report that the effort to establish equivalency isneeting environmental goals. It does not neces-

Design standards
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sarily lead to innovation, but the firm is free to find violation of environmental standards is regarded
innovative solutions. For example, the integratedas an incentive for every firm to comply. Neither
permit for VOCs issued to the 3M facility in St. governmental entities nor companies, however,
Paul, Minnesota, gave the firm complete flexibil- strictly comply with all environmental regula-
ity to identify reductions that could be made moretions, usually because the laws require more than a
cost effectively than others and to trade off thoseegulated entity knows how to do (100). More-
sources. The price 3M paid for this flexible permitover, firms may vary regarding how risk-averse
was significantly lowered allowable emissionsthey are.
and the investment and implementation of an in- Liability can create both direct and indirect
novative continuous emissions monitoring sys{pressures on firms to innovate. The direct respon-
tem for VOCs (149). sibility for remediation of environmental damage
Looking across media may provoke some incan promote problem solving by firms to reduce
novation in technical processes. The innovatiorhazards. At a minimum, most firms want to avoid
literature suggests that firms faced with having tahe negative publicity that can accompany the
rethink how they do business are currently usindypes of environmental degradation that result in
such opportunities to go back to the drawing boarefforts to secure compensatory damages.
and redesign entire processes to capture efficien- The more indirect pressures are increasingly
cies—that is, it is often cheaper to solve 10 probbeing seen in requirements by lenders and insur-
lems at once than separately, one at a time. Thance companies who want assurances that firms
conclusion suggests that integrated permits magre behaving in an environmentally responsible
offer a good opportunity for spurring innovation way or that property they are buying or insuring is
(150). free from liability under environmental laws. Li-
However, as long as integrated permitting isability provisions, especially associated with re-
tied to the facility level and to the permit processmediation efforts under CERCLA, have created a
the firm is limited to choosing what is best for it in significant market for the EG&S industry. Banks
a particular facility setting. The impact of this typeand insurers themselves are now developing more
of permitting on diffusion for EG&S firms is un- in-house capability to evaluate environmental
certain, depending on the particular relationshigerformance and to diffuse technical information
of a facility to suppliers and to the particular prob-to clients about how to prevent or solve environ-
lems being solved. mental problems.

Liability Information reporting

The uncertaintyiability creates about outcomes For technology innovation, the major impact of
can encourage firms to innovate to reduce or corinformation reporting is likely to come from the
trol pollution rather than take a chance on disposakay the sources interpret and act on the informa-
or control of wastes. However, if signals about action they gather. Several firms have said that they
countability are too inconsistent, liability might were surprised by the results of the information
become counterproductive. Except for CERCLAthey compiled for programs such as TRI and used
provisions, that have been widely criticized, therghe information to make changes in their facilities
is very little systematic evidence about how firmsto reduce emissions (105). To the extent that in-
behave in the face of statutory provisions (as opformation reporting, such as TRI or self-audits,
posed to the body of common law known as tortgan improve a firm’'s knowledge of its facility’s
or the issues of enforcement of civil and criminalemissions, that knowledge may be linked by the
penalties). firm to other productivity concerns to produce in-
Theoretically, the possibility of suffering large novations (159). However, the response does not
judgments for compensatory damages if found irnave to be innovative; an incentive to lower emis-
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sions is by no means equivalent to an incentive to The typical clients targeted by technical assist-

innovate. ance programs are companies or governmental en-
tities that have lagged behind the state of the art.
Subsidies These programs have been widely favored for dif-

Subsidiesare widely used in many countries to fusing known techniques' and r_netho_ds, especially
promote technology development, although sup@Mong smaller and medium-sized firms.

port for environmental technologies has been used 1N€ federal government has considerable expe-
only recently in the United States (133). There ar&€nce in using technical assistance to improve

two major approaches to subsidizing techno|og>perforn_1ance in an industry. For example, techni-
innovation and diffusion. In the first, the govern- c2l assistance programs were the backbone of the
ment offers to pay firms well enough to Slourfederal agricultural extension service’s efforts to

reduced discharges through innovation. For eXdifl‘use best practices and the evidence seems con-

ample, subsidies could be used to promote diffu¢lusive that it has been an extremely effective
sion of best practices to reduce nonpoint sourcBliCy instrument in that setting. More recently,
pollution by subsidizing landowners, particularly the federal government has been using the concept
farmers, who cooperate with guidelines. of technical as_5|star_1ce _to_promote_ cooper_atlon
The other major approach is to subsidize front2MoNg companies with similar technical environ-
end research and development activities such 48éntal problems. For example, the Industry
generic R&D, consortia arrangements, or specifiCooperative for Ozone Layer Protection has de-
products. For example, the CWA used to contaiff€/oPed standardized approaches to CFC sub-
an Innovative and Alternative Technologies Pro__stltutlon that are being disseminated to companies
gram intended to promote innovation and diffu-iN Other countries. _ _
sion of new sewage treatment technologies. The Government-sponsored technical assistance
United States has used this approach most fréograms to support diffusion may either comple-
quently in the agricultural, aircraft and aerospaceMent or actually compete with efforts within the
defense, and pharmaceutical industries, with gG&Sln_dustry. For example, some federal efforts
pattern of widespread subsidies rather than na@t téchnical assistance are contracted out to the
rowly targeted project subsidies. E_G&S industry, using those firms as agents for
While experience indicates that these kinds offiffusion.
subsidies are indeed successful in promoting
technology innovations (85), the record has beeBUMMARY
mixed, with some projects judged as failing to derhis chapter presented a criterion-by-criterion
liver (J!es_lrable result's (33). With either approac'fbomparison of the effectiveness of the 12 policy
there is likely to be disagreement about whether iytryments or tools. Our composite picture of
produces innovations that would not otherwis€nsiryment performance on all seven of the criteria

have occurred and, consequently, whether the regg their underlying components, shown in table
distribution of public monies into private handsiss_g \nderscores that trying to satisfy several

desirable or effective. much less all, of these when addressing a particu-
lar environmental problem may be quite frustrat-
Technical assistance ing.
Technical assistancas an effective instrument  Yet policymakers are typically faced with these
for promoting technology diffusion. These pro- difficult tradeoffs among broad concerns such as
grams are not regarded as particularly effective itowering thecosts and burdentor industry and
promoting innovation, particularly in large government, achieving the desimavironmental
sources where considerable in-house expertise iesults and spurring the development and use of
available. new technologies Choosing the most effective
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policy instruments to achieve a goal can thus beraise concerns about the distribution of costs and
come a very complicated task for policymakersbenefits among various communities.
whether at the state, local, or federal level. Chapter 1 of this report discusses one approach
Clearly, choosing an instrument for its strengthfor narrowing the choice of instruments by posing
on any one criterion may diminish the chances o& set of questions about both the problem itself and
achieving any of the other criteria on which it per-the preferences of the policymakers. After work-
forms poorly. The single-source tools that can béng through these questions, policymakers may
so effective at providing assurance of meetindind the perfect instruments for dealing with the
goals, for example, are much less effective at agsroblem. However, they are just as likely to be
dressing concerns about cost-effectiveness arfdced with the kinds of tradeoffs discussed in this
fairness or adaptability to change. However, mulchapter. Rather than depend on a single instru-
tisource tools that facilitate lower costs and buriment, policymakers may want to combine two or
dens for industry and may spur technologymore instruments to shore up the weaknesses of
innovation can be more difficult to monitor and one with the strengths of the others.
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