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Summary

Environmental Proten Agency (EPA) and be-

gan to take over a large part of the decisionmaking
responsibility for environmental protection that had
previously belonged to state and logal’ernments. By
1974, the Congress had charged that newly created
agency with the responsibility for establishing national
standards for air pollutants, drinking water contami-
nants, and watergtiutants discharged by industries.
Since 1974, federal de@msmaking responsibility has
continued to expand. It now includes setting perfor-
mance standards for treating and disposingaagd-
ous wastes, issuing regulations to reduce the risks from
the production and use of remercial chemical sub-
stances, and evaluating the need for cleaning up aban-
doned lazadous waste sites.

I n 1970, the federajovernment established the

In recent years, theddgress has considered return-
ing some decisionmaking authority for protecting the
environment to state or local governments. Its motive
stems from a variety of factors, including a desire to
reduce the size and reach of the federal government as
well as a concern about the cost of environmental pro-
tection. One reflection of that interest is tleeant
Congressional action to address the growing number
and cost of federal mandates with which state and local
governments must comply.

The political process determines the level of gov-
ernment that makes decisions about environmental
protectior—or indeed any other public issue. The Con-
stitution constrains the powers of the federal govern-
ment over the states, but the distribution of power also
reflects political forces that may favor centralized or
decentralizegjovernment.

Economic analysis cannot prescribe which level of
government lsould be making the various decisions
about environmental protection. Economics does, how-
ever, help to answer the question of which level of gov-
ernment is most likely to make efficient choices about
environmental protectienthat is, choices that balance
all of the relevant benefits and cost$nvironmental
federalismi is a relatively new area of study in econom-
ics. Although it does not capture all of the forces that
affect governmental betiar, it offers useful guidelines
about how to allocate decisionmaking authority in a
way that improves economic efficiency.

The Economic Theory of
Environmental Federalism

The economist's perspective on federalism centers on
the implications that alternative divisions of decision-
making responsibility have on efficiency. The level of
government mostlikely to make a decision that
achieves maximum efficiency is the one with the most
potential to make the nation, as a whole, better off.
Economic principles suggest guidelines for allocating
decisionmaking for the three aspects of environmental
protection that this study examines:

0 Choosing the extent ofeironmental control or the
level of an environmental standard,;

o Deciding on the methods of pollution control used
to meet that standard; and
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o Determining and funding the basic research agenda
for an environmental problem.

Choosing the Extent of Environmental
Control

Which level of government might best determine the
extent of environmental protection? If the objective is
to maximize economic efficiency, then the primary is-
sue to consider is whether the costs and benefits of ef-
forts to protect the environment extend beyond local (or
state) boundaries.

In general, when the answer to that question is no,
economic principlesndicate a stronger rationale for
allowing localities (or states) to set their own standards.
If the answer to that question is yes, a stronger rationale
exists for sethg standards at the regional or national
level. However, as easy as that determination may
seem to be, there are a number ohides. For exam-
ple, even when the answer to that question is clear,
other factors may affect the efficiency of assigning the
authority to set standards to different levels of govern-
ment. Those factors include which level of government
has the most information about underlyingtsoand
benefits and whether centralizing the standard-setting
process would yield savings in administrativestso
Furthermore, the objectives and capabilities of different
levels of government will play an important role in that
decision.

Another quesbn econonsts have to consider in
this regard is whether states or localities would be likely
to choose less-than-optimal standards to attract indus-
try to their area. Although that issue is potentially im-
portant, the evidence to support federally determined
standards to avoid such a situation is not particularly
compelling. Neither empirical nor theoretical models
conclusively indicate that interjurisdictional competi-
tion results in less-than-optimal standards. A neces-
sary, but not sufficient, condition for that to be true
would occur if geographic differences in environmental
regulatons affected decisions about the location of in-
dustry. The evidence on whether such an effect occurs
is inconclusive. However, even if it did take place, it
would not recessarily mean that differences in environ-
mental regulabn reflected poor choices by lower levels
of government. Theoretical moddlsstrate the possi-
bility of either optimal or suboptimal results from com-

petition among jurisdictions. Finally, federally deter-
mined standards might not be efficient even if local
standards that were likely to result in their absence were
inadequate. Although federal regulations may make
communities that would otherwise have inadequate
standards better off, they may make others worse off
for example, communities for which the federal stan-
dard is higher than justified by the relevanstsoand
benefits.

Deciding on the Methods of
Pollution Control

Lower levels of government are often likely to select
more efficient métods of control. The opportunities
for controlling pollution and the associatedstare,
after all, likely to vary from one area to another. Lower
levels of government often have superior knowledge of
those variations and are therefore more able than the
federal government to choose cost-effective methods of
control.

Nevertheless, of particular importance are two po-
tential exceptions to the primacy of lower levels of gov-
ernment in selecting efficient methods of control. One
occurs when the options for control involve economies
of scale in production. That feature can make it more
cost-effective for multiple states to establish a control
in a coordinated way rather than for individual states to
establish varying controls on their own. Such a situa-
tion may arise when the method under consideration
affects the design of a product sold in many jurisdic-
tions.

A second possible exception may occur when se-
lecting a method of control has effects outside the state.
In that case, the state selecting the method of control
does not have an incentive to consider the out-of-state
effects associated with it. Both of those cases suggest
that a more centralized level of government has a role in
selecting efficient methods of control.

Finally, a third possible exception is when the fed-
eral government feels the need to intervene because
states are unwillingor unable-to choose efficient
methods of control. In that case, the federal govern-
ment may be in the best position to decide on the most
efficient method.
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Determining and Funding the Basic
Research Agenda

When multiple states face the same type of environ-
mental problem, economic principles indicate that the
most efficient solution is to assign the responsibility for
research to the federal government. The reason is sim-
ple: research results on the costs and benefitsvef e
ronmental protection are essentially "public goods" that
can simultaneously benefit multiple states. The federal
government can provide them to additional states at
very little cost. Decisionmakers should weigh the cost
of conducting such research against the sum of benefits
that all states wouldeceive from the research.

Federal decisionmakers have an incentive to make
that trade-off, but state decisionmakers do not. An in-
dividual state has an incentive to balance the cost of the
research against its own expected benefits rather than
the benefits that all states woukteive. An individual
state would therefore tend to underinvest in the re-
search. Moreover, failure to share research results
among statesotld result in an uretessary duplication
of effort. Furthermore, the federal government can use
federal taxdbn to raise funds, thus ensuring that all
potential beneficiaries will help pay for the research.

However, when the type of pollution in question
has a limited geographic scope, assigning research re-
sponsibility to lower levels of government may be the
most efficient approach. For example, if a pollution
problem affects only a few states, thatsoof negotia-
tions to set and fund a research agenda will probably be
low. In addition, those states may have greateess
to, and more experience with, the problem than the fed-
eral government. Thus, theylMhave a better under-
standing of the research challenge and the main priori-
ties. When a pollution probleaffects only one juris-
diction, the case for that government to assume research
responsibilities is even singer. Negotiation &is then
will not be a consideration.

Cooperative agreements ang different levels of
government to pursue andnid a comprehensive re-
search agenda related to a given pollution problem are
also effective. Such an approach can appropriately ad-
dress the need for public goods with different groups of
beneficiaries, while using cooperation to strengthen the
effectiveness of the individual research efforts. In some
cases, private industry may also become involved be-

cause of the potentially important influence of research
results on industrial activity.

A Case Study of Protecting
Drinking Water

This case study examines which level of government
might most efficiently set standards, choose control
methods, and manage research for protecting drinking
water. The examination raises questions about whether
the current federal role in setting standards is efficient.
Local governments generally have an incentive to
choose efficient dinking water standards. Federal se-
lection of standards is likely to be efficient only if state
or local governments would fail to choose standards
that represented their constituents' best interests. The
current allocation of authority for selecting control
methods and research responsibility for drinking water
is generally consistent with the principles of economic
efficiency.

Choosing the Extent of
Environmental Control

Most of the costs and health benefits from standards for
drinking water are local. That factor sugtgea ratio-
nale for allowing individual states, or even local com-
munities, to choose their own drinking water standards.
Given the general lack of effects that occur outside the
community, standards that reflect the best istsref
local residents will also reflect the best instgeof the
nation. Thus, local governments have a strong incen-
tive to choose efficient standards for drinking water.

Considerations of information highlight the advan-
tages of a decentralized approach tarsgt$tandards.
The per-household cost of treating drinking water var-
ies greatly among communitieparticularly with dif-
ferences in the size of water systems. Preferences for
protecting drinking water also vary among communi-
ties. Local governments are therefore in the best posi-
tion to doose drinking water standards that reflect
those variations in &s and preferences.

The local nature of costs and benefits of treating
drinking water and considerations of information pro-
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vide a rationale for allowing local governments to set
their own standards. However, the reality of the situa-
tion is otherwise: the federal government currently sets
standards for drinking water protection. Those stan-
dards may impose welfare losses on camities com-
pelled to undertake more treatment than their unique
circumstances justify. Welfare losses represent the de-
crease in net benefits (benefits minustspthat com-
munities experience because of rrepfederal stan-
dards.

Yet a look at other considerations may suggest ad-
vantages in having the federal government set stan-
dards. A primary consideration is whether state or local
governments W choose—and put into placeefficient
standards without federal regerinents. If they do not,
then the potential gains in efficiency from a decentral-
ized approach to setting standards will not be realized.
Hence, federal standards could be efficient if many state
or local governments failed to choose efficient stan-
dards in the absence of federal requirements.

A second consideration stems from effects felt out-
side the local community. People outside a given com-
munity may want to ensure that the community's resi-
dents are mvided a certain level of protection. For
example, individuals may attach a value to knowing
that all people living in the United States drink water
that meets a certain standard of safety. When a given
community chooses its standard, however, it does not
have an incentive to take that value into account. If that
value is very high, it may provide an economic justifica-
tion for mnimum federal standards. Those standards
would provide uniform rimimum protection for all indi-
viduals in théJnited States, but at the same time such
standards would override local preferences.

This case study analyzes the welfare losses that
might result from one standard currently proposed by
the EPA. The proposed standard is for "adjusted gross
alpha emitters," which are forms of radionuclides clas-
sified as human carcinogens. Annual fesel losses
under the proposed standard range from $38 to $774
per household. Wlre losses are largest fbouse-
holds served by small drinking water systems, and they
fall rapidly as the size of the system increases. That
pattern stems from large economies of scale in treating
drinking water. Economies of scale cause the per-
household cost of treating drinking water to be much
higher for small systems than for large systems. The

per-household benefit of treating drinking water, how-
ever, is not linked to the size of the system.

Large economies of scale are common to st
not alforms of drinking water treatment. Given
those economies of scale, drinking water standards de-
signed to balance the benefits andtsoof treating
drinking water for large systems can imposefavel
losses on small systems. Such losses may occur under
the Safe Dnking Water Act (SDWA). Thel996
amendments to that act allow the EPA, when setting
standards, to consider the costs and benefits of large
public drinking water systems as well as smaller sys-
tems unlikely to receive variances. However, large sys-
tems serve most of the population. As a result, the im-
pact on large systems will dominate any overall analy-
sis of costs and benefits. Standards that pass an overall
cost-benefit test, therefore, may not be efficient for
small systems. Nonetheless, careful consideration of
costs and benefithisuld lower weflare losses incurred
by large and medium-sized systems.

Welfare losses incurred by small systenoaild, of
course, diminish if the EPA varied standards based on
local circumstances. The 1996 amendments take a step
in that direction. They do not direct the EPA to apply
different standards to different water systems. They do,
however, give the EPA the opportunity to let some
small systems install treatment technologies that will
not achieve federal standards. Those alternative tech-
nologies (calledvariance technologi€smust be both
"affordable" and "protective of public health." Drink-
ing water systems musgaeive approval to use vari-
ance technologies. Furthermore, the EPA and the states
must overcome several hurdles before such technolo-
gies are widely used.

The analysis of adjusted gross alpha emitters does
not account for the potential value individuals might
place on ensuring that all U.S. residents drink water
that meets the proposed standard. That analysis re-
veals, however, that the value attached to that external
benefit would have to be ermelyhigh to justify the
proposed standard economically. The cost per cancer
case avoided under the proposed standzd88 mil-
lion for the smallest systenadfected. The EPA uses
cost per cancer case avoided as a unit for comparing the
cost-effectiveness of various regulations. Because
economies of scale in drinking water treatment contrib-
ute to that cost, many other drinking water standards
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are likely to have very high sts per cancer case
avoided for small systems as well.

The issue of whether locgjovernments would
choose adequate standardshaitt federal requaments
is not a critical one for the proposed standard for ad-
justed gross alpha emitters. That is because "no treat-
ment" is the best course of action for nearly all systems
—the costs of treatment ibg greater than the benefits
for those systems. However, the issue of whether local
governments wuld choose adequate standards is a crit-
ical one for other drinking water standards. Specifi-
cally, it will matter in cases in which more systems
would receive positive net benefits under the standard
in question. For those cases, it will probably be the
primary consideration in determining whether federal
standards are justified.

Deciding on the Methods of Pollution
Control

Considerations of information also point to the advan-
tages of allowing local water systems to determine their
own method oimeetng a given standard. In theory,
water systems have considerable latitude in choosing
treatment methods. The EPA does not require systems
to use any particular technology for treatment to reach
the standard. In reality, however, that latitude is actu-
ally limited because water systems must obtain state
approval of the control technology they use.

In turn, states are frequently reluctant to approve
the use of less-conventional technologies that may al-
low systems (particularly small systems) to meet the
standard at a lower cost. The reluctance of states to
approve those technologies haansined, in part, from
concerns about their reliability, worries that the vendors
providing them may not exist in the future to deal with
problems that might arise, and ddsi about the ality

systems more latitude. The amendments require the
EPA to list alternative technologies that different-sized
systems might use, indicate the conditions under which
they are effective, and update the list as new technolo-
gies become available. If successful, those changes
should increase the variety of control options available
to water systems.

Determining and Funding the Basic
Research Agenda

The principles of economic efficiency highlight the im-
portance of a strong federal role in assuming responsi-
bility for research on drinking water. Assigning the
responsibility for research to lower levels of govern-
ment is likely to be efficient only when that research
addresses problems with a limited geographic scope.
Under certain circumstances, public/private cooperation
in research efforts may be the most efficient approach.
The actual division of responsibility fomrying out
research on drinking water is generally consistent with
principles of economic efficiency.

The federal government plays a key role in research
on drinking water protection. The EPA has primary
responsibility for assessing the effects on health from
contaminants found in drinking water. It also sponsors
efforts to develop and evaluate treatment technologies,
particularly for small systems that typically face very
high per capita treatment costs compared with large
systems. Most states do not have significant research
programs for drinking water. The primary exception is
New Jersey, which sponsors research on issues specific
to that state.

Finally, the federal government also provides funds
to the American Water Works Association (AWWA)
an association of large, private drinking water facilities.
The AWWA conducts research on the use of treatment

of systems to understand and operate the technologies techniques and managent practices to reduce the

effectively. Those concerns are valid. Nevertheless,
general agreement ax$ that water systemsuld ben-

efit from a streamlined process of approval and an in-
crease in control options.

The 1996 amendments to tBafe Dinking Water
Act include several provisions designed to give water

presence of contaminants in drinking water. Those re-
search results simultaneously help publicly and pri-
vately owned drinking water systems, as well as the
EPA, to understand the sts of potential dnking wa-

ter standards.
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A Case Study of Controlling
Ground-Level Ozone

This case study also examines which level of govern-
ment sets standards, selects methods of control, and
manages research for the control of ground-level ozone.
In some instances, the division of responsibility among
levels of government is consistent with principles of
economic efficiency; in others, it is not. Anfdamental
problem in setting standards is that ozone and the emis-
sions that cause it are transported across state borders.
The uniform federal ozone standard that the EPA set
under the diregdn of the Clean Air Act (CAA) does

not adequately address the costs of interstatetjon.

As for selecting methods of control, the CAA con-
tains federally required controls. In some cases, con-
cerns about efficiency may justify the federal role. In
others, however, federal inva@ment mayinnecessarily
conflict with the advantages of information that lower
levels of government have in choosing methods of con-
trol. The division of responsibility for basic research
on ozone corresponds best to the amggested by prin-
ciples of economic efficiency.

Choosing the Extent of Environmental
Control

The most compelling argument for a centralized role in
setting ozone standards stems from the growing evi-
dence of the longange movement, ditransport, of
ozone pollutants. Given the transport of pollutants,
individual states and localities that contribute to high
concentrations of ozone in downwind areas lack the
incentive to undertake sufficient levels of araént.

To obtain maximum efficiency, a central authority
would need to set standards that balance thes auf
reducing pollution in a given jurisdiction against the
benefits. Those benefits would include any occurring
outside the jurisdiction.

That balancing is unlikely to result in the same
standard in all jurisdictions. Nevertheless, the current
Clean Air Act instructs the federal government to set a
uniform natonal ozone standard to protect human
health with an adequate margin of safety. Those in-

structions may reflect the Congress's assessment of the
value that the natienas a whole-places on having all
U.S. residents breathe air that meets a certain standard
of safety. If that value is sufficiently high, it can pro-
vide an economic justification for a minimum federal
standard.

Even in that context, however, the basic approach
of the CAA does not capitalize on the federal govern-
ment's potential to allocate abatent efforts in a way
that accounts for interstate effects. The CAA's basic
framework increases the stringency of an area's abate-
ment requirements acabng to the severity with which
it violates the standard. To date, provisions in the CAA
that would require areas to account for the downwind
effects of the pollution they generate have not been
fully used. As a result, achieving the national standard
may be unnecessarily costly. Further analysis is, of
course, vital. But this study demonstrates potentially
substantial cost sangs from considering the long-
range transport of ozone pollutants in determining an
area’s required level of abatement.

Economists typically view the federal government
as the appropriate authority for setting standards when
pollution crosses state borders. However, some ana-
lysts have considered the possibility of setting stan-
dards through multistate regional authorities or through
negotiated agreements ang states. Those alterna-
tives may allow states to address problems linked to the
transport of pollutants while capitalizing on their poten-
tial strengths over those of the federal government.
Such strengths include better information on unique
factors affecting abament cets and the value their
communities attach to having clean air.

The federal government has taken two important
steps toward regional decisionmaking to address the
problem of transported ozone pollutants. First, the
CAA established an Ozone Transport Commission
(OTC). That authority's jurisdiction includes all, or
part, of 12 northeastern states plus the District of Co-
lumbia. Substantialvedence indicates mament of
ozone pollutants within that region. The commission
has the authority to make recommendations to the EPA
on strategies to address violations of the standard
within the region. Once the EPA approves those rec-
ommendations, albffected states within the region
must undertake corresponding controls.
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Second, 4995 EPA plicy initiative led to the for-
mation of the Ozone Transport Assessment Group
(OTAG). The OTAG was a national workgroup
formed in partnership by the EPA, the Environmental
Council of States, and various industry and environ-
mental groups. It negotiated agreements aditigetise
problem of longrange transport of air pollution across
the 38 easternmost states. The OTAG concluded its
negotiations and offered reomendations to the EPA
in June 1997.

Both the OTC and the OTAG offer a method of
addressing the problem of the transport of ozone pollut-
ants while recognizing differences in adraent costs
among localities. They therefore have the potential to
decrease the overall cost of achieving the ozone stan-
dard. Both, however, have faced significant challenges.
The primary limitation of the OTC is that the geo-
graphic area over which it has authority does not cover
the full range of the transport of ozone pollutants. Al-
though the OTAG covered a larger geographic area, its
primary drawback was its lack of authority. The
OTAG had no decisionmaking authority under federal
law; it relied instead on the consensus and cooperation
of member states to achievagions. But achieving
consensus wiin the OTAG on specific recamenda-
tions was formidable because of the wide distribution
amongmember states of the sts and benefits from
potential solutions. More specifically, states outside
the Northeast receive relatively few benefits compared
with the costs they aiéely to incur, whereas north-
eastern states have more to gain from cooperation.

The EPA used the modeling conducted by the
OTAG as a basis for proposing reductions in emissions
for 22 states thought to be contributing to nonattain-
ment problems in downwind states. The ultimate suc-
cess of the OTAG process will depend, in part, on the
extent to which its existence facilitates the finalization
and effective implementiahn of those reductions.

Deciding on the Methods of Pollution
Control

Considerations of information point to the advantages
of allowing states to determine their own method of

meeting a given ozone standard. But that general rule
has some potential exceptions to it. For example, if
controls have economies of scale in productioaffact

jurisdictions outside the state, a federal role might be
justified on the grounds of efficiency.

States use a combination of federally prescribed
control methods and methods of their own choosing in
meetng the ozone standard. The division of responsi-
bility in choosing methods of control does not always
correspond to principles of efficiency. In some cases,
federal requirements reduce the flalitp that the
Clean Air Act appears to grant to states in selecting
methods of control.

Many federally prescribed controls do not exhibit
characteristics-such as economies of scale in produc-
tion or interstate effectsthat imply a need for federal
involvement on efficiency gunds. A potential excep-
tion is the federagjovernment's prescribed control on
tailpipe emissions from motor vehicles. Given econo-
mies of scale in production in the automobile industry,
manufacturers wouldrfd it costly to comply with many
varying state standards for tailpipes.

More generally, the active federal role in defining
control methods for ozone may stem, in part, from the
Congress's frustrain with the states' objectives and
capabilities. If states do not try to improve their con-
stituents' welfare-or are incapable of catng out con-
trol programs that do sefederal invohement may be
justified on the gounds of efficiency. The Congress,
for example, mandated requirements for the vehicle
inspection and maintenance (I/M) program that became
increasingly specific over time. Advocates of that
strong federal role argue that I/M is a cost-effective
means of reducing ozone and that states have not ade-
quately exploited those opportunities.

The counteargument is that states do aim to im-
prove the welfare of their constituents and can carry out
appropriate programs. According to that view, states
have been justifiably reluctant to establish the federal
I/M program because those program requirements may
not be cost-effective for every state.

This study examines the validity of arguments sup-
porting those two opposing views. Ultimately, how-
ever, the information needed for a thorough assessment
of those arguments is not available. Thus, one cannot
definitively determine whether states' objectives and
capabilities hinder or aid the adapt of efficient meth-
ods of control.
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Determining and Funding the Basic
Research Agenda

The breakdown of responsibility for research on
ground-level ozone is generally consistent with the
principles of efficiency. The federal government has
the primary responsibility for that research. The Envi-
ronmental Protection Agency is the main supporter of
research on the health andlegical effects of ozone.

In addiion, the federal government has been the pri-
mary sponsor of research to develop air-quality models.
Analysts use those models to examine theioglship
between ambient ozone concentrations and factors such
as topography, meteorology, and emissions of pollut-
ants.

Lower levels of government also assume research
responsibility for problems unique to their jurisdiction.
For instance, different states have built on federal mod-
eling efforts to understand more thoroughly their
unique ozone problems. The state of California, which
attaches a relatively high priority to addressing ozone
pollution, has suppimented federal research on both
exploring health effects and developing models.

Finally, the North American Research Strategy for
Tropospheric Ozone is a cooperative eggnent be-
tween national and state governments and the private
sector. Such a framework can address the need for pub-
lic goods that benefit different jurisdictional levels
international, national, or state. It also feeds decision-
makers more information by involving private concerns
in a process with potentially important effects on indus-
trial activity.

Conclusions

Using a perspective of economic efficiency, this analy-
sis led to a number of findings.

0 Selecting the level of government most appropriate
for determining optimal standards involves several
considerations. First, one must take externalities
into acount. Those are sts or benefits that ex-
tend beyond jurisdictional boundaries. Further-
more, local variations occur in both adaent
costs and the relative value that citizens place on

the benefits of environmental protection. For
drinking water, the local nature of environmental
consequences and the variation by locale in abate-
ment costs favoretentralized standard dag to
achieve efficiency. However, federally determined
drinking water standards may be efficient if lower
levels of government are unwilling, or unable, to
choose standards that reflect their constituents' best
interests. In contrast, for ground-level ozone, inter-
state movement of ozonelfutants favors central-
izing the seihg of standardsa process that
should be sensitive to the local vaigatin abate-
ment costs and the preferences of citizens.

0 Selecting efficient control methods requires de-
tailed knowledge of the opportunities for pollution
control and their associated costs. For boitkelr
ing water and ground-level ozone, that need for
knowledge points to a predominant demisnaking
role for decentralized levels government. One
potential exception is if the per-unit cost of the
control is lower when it is widely used. In that
case, federal standards may be more efficient than
varying state standards. Vehicle tailpipe controls
designed to reduce ozone levels exhibit such econo-
mies of scale in production.

Economic efficiency in determining and funding
research on both protecting drinking water and con-
trolling ground-level ozone points to a predomi-
nantly federal role. The reason is simple: research
that the federal government manages can benefit
multiple states simultaneously.

One must weigh a variety of considerations when
deciding which level of government is most likely to
make decisions that result in maximum efficiency for
three different aspects of environmental protection:
choosng the extent of environmental control, deciding
on the methods of control, and determining and funding
the basic research agenda. Those considerations in-
clude interstate effects, the advantages of information
that various levels of government possess, potential
economies of scale in control measures, and govern-
ment objectives and capabilities. A sound understand-
ing of those considetians is key in selecting the allo-
cation of responsibility for environmental protection
that is most likely to achieve economic efficiency. The
case studies of drinking water and ground-level ozone
show how those considerations might be applied.



Chapter One

Economic Theory of
Environmental Federalism

n recent years, theddgress has considered in-

creasing the authority of states trny out federal

environmental statutes. Some bills considered in
the 104th Congress, for example, would have increased
the role of the states in administering and enforcing
cleanup at Superfund sites as well as listing endangered
species. Other bills would have allowed states to de-
velop management plans fiodustries and firms that
discharge polluted storm water rather than requiring
federal permits. Although reallocating responsibility
may be beneficial in some cases, it may fall flat in other
cases. Careful analysis can highlight the considerations
that policymakers will want to take into account in
making those decisions.

The interest in reconsidering the roles of different
levels of government in environmental protection stems
from a variety of sources. Some policymakers want to
decrease the size and reach of the federal government.
Furthermore, the growing cost of environmental protec-
tion has sparked an interest in revising programs to lead
to more cost-effective solutions. Finally, psiteabout
unfunded mandatdsghlight the growing numberand
cost—of federal regulations with which states must
comply. During that debate, participants frequently
point to environmental mandates.

1. The U.S. Conference of Mayors and the National Association of Coun-
ties collected information about specific mandates to draw attention to
the mandates issue. Nine of the 11 mandates addressed by the U.S.
Conference of Mayors were environmental ones. Seven of the 12 man-
dates addressed by the National Association of Counties were also
environmental ones. See U.S. Conference of Majmzact of Un-
funded Federal Mndates on U.S. ifles (Washington D.C.: U.S.
Conference of Mayors, October 1993); and Natigxesociation of

The economist's theory of federalism focuses on
how alternative divisions of responsibility can spark
increased efficiency. Specifically, that viewpoint tries
to provide maximum incentives for various levels of
government to make demss that will balance all the
relevant costs and benefits ofveonmental protection.
That perspective differs from the political scientist's
perspective, which typically focuses on the constitu-
tional division of power. Economstis usually caracter-
ize centralized decisiorsor ones made by the federal
government-as uniform. Thus, the same standard is
applied to all states or localities. Econstsitypically
contrast those centralized decisions widcehtralized
decisions that reflect underlying differences among
states or localities. Under that approach, one must
choose between uniform centralized solutions or varied
decentralizedautions.

This study takes a broader perspective of the alter-
natives? It examines the possibility of centralized solu-
tions that reflect differences among aref® example,
federally determined standards that would vary based
on local characteristics. It alémoks at @centralized
solutions that reflect cooperation among ardas ex-
ample, negotiated agreementsoaug states to address
interstate pollution. That perspective allows a broader

Counties,The Burden of Unfunded Mandates: A Survey of the Im-
pact of Unfunded Mandates on American Coun{i@ashington
D.C.: National Association of Counties, Octot893).

2. For previous work by the Congressional Budget Office on this topic,
seeEnvironmental Federalism: Allocating ReEmsillity for Envi-
ronmental ProtectionCBO Staff Working Paper (September 1988).
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discussion of possibilities for improving efficiency. In
addition, it more accurately reflects the actualarst
available.

In this study, two caseslies—the protection of
drinking water and the control of ground-level ozene
apply the concept of environmental federalism. Pro-
tecting drinking water makes an interesting case study
because most of the costs and health benefits of treating
drinking water fall on the local population, thereby sug-
gesting a rationale foredentraliilng the selection of
standards for drinking water. However, the federal
government now determines those standards. Whether
federal standards are needed to ensure economic effi-
ciency depends on several considerations. One is
whether, without federal regulations, state or local gov-
ernments would have sufficient motivation and re-
sources to choose and put in place standards that re-
flected their community's priorities and thests of
treating drinking water. A second is how great a value
the nation attaches to ensuring that all citizens have
access to drinking water thaieets a given standard.

The control of ground-level ozone also makes an
intriguing case study. First, unlike the problem of treat-
ing drinking water, the problem of ground-level ozone
involves interstate pollution. Moreover, although the
process of setting standards for ozone is currently cen-
tralized, for the most part that process does not address
the interstate problem of ozone. Finally, the federal
government has directed states to form regional groups
to address the problem of the interstate movement, or
“transport, of ozone pollutants. Forming regional
groups represents a relatively new approach for dealing
with pollution problems.

Defining Economic Efficiengy

What does "economic efficiency" actually mean? Sev-
eral alternative concepts are in play. Adiog to the
concept used in this study, economic efficiency is
achieved when society uses resources in a way that
yields the highest value of the goods and services it pro-
duces. This study's definition of "society" is all of the
residents of the United States. The concept of goods
and services includes leisure and environmental ser-
vices, such as clean air and water. The welfare of the

nation as a tle will be greatest if efficient decisions
are made about protecting the environment.

Policies designed to protect the environment im-
pose impressive costeonsider, for example, the cost
of installing equipment for pollution akehent. Such
policies also create benefits, such as improved health
and recreational opportunities. A policy improves effi-
ciency if those who benefit can fully compensate for the
losses in welfare (that is, the losses in welhgke of
those who bear the cost of thelipy. This study does
not attempt to answer the quest of whether those
who benefit should pay compensation. Although that
guestion is important, it is different from the question
of whether a policy has the potential to make every
member of society better off. Related to the issue of
whether compensation should be provided is the ques-
tion of which level ofgovernment can most appropri-
ately finance environmental protection (see Box 1).

This study uses principles from the economist's
perspective on federalism to offer guidance in assigning
responsibilities for environmental protection to differ-
ent levels of government. Specifically, the study ana-
lyzes which level of governmentocal, state, regional,
or federalis most likely to make decisions that
achieve economic efficiency in three areas of environ-
mental protection:

0 Choosing the extent ofheironmental control or the
level of an environmental standard,;

o

Deciding on the methods of pollution control used
to meet that standard; and

o Determining and funding the basic research agenda
for an environmental problem.

Choosing the Extent of
Environmental Control

Which level of government will choose the most effi-
cient level of environmental protection? That question
is also one that econosts have written about most.
The answer seems simptthe level of government that
has the incentive and the knowledge to choose the most
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efficient level of protection. In reality, however, deter-
mining the efficient level of protection and evaluating
the incentives and knowledge of various levels of gov-
ernment can be difficult tasks.

Protecting the environment both creates benefits
and imposes costs. With moresgient environmental
standards, both costs and benefits increase. The effi-
cient level of protection, or the optimal standard, is the
level that will bring the mostnet benefits to soci-
ety—that is, the benefits society receives minus the
costs that it incurs. l@osing a level of protectieror
an environmental standardhat is either too high or
too low compared with the efficient level may make
society worse off.

Five different considerations maaffect the deci-
sion about which level of government is likely to
choose the most efficient degree of environmental pro-
tection. Those considerations are listed with an indica-
tion of which level of government is apt to set efficient
standards when all other factors are equal.

o0 Externalities. Do the costs and benefits afve
ronmental protection extend beyond the jurisdic-

tional boundaries of a state or logalvernment? If

so, that government will not have an incentive to

choose the efficient level of protection. Thus, the

presence of externalities highlights the advantages

of centralized standard setting.
o Information. Which level of government has the
most information about the s and benefits of
reducing pollution? In general, the federal govern-
ment has better information about the basic health
and environmental effects of pollution, and lower
levels of government have better information about
unique factorsaffecting their cets and benefits.
Because the federal government can send the same
basic information to each community, doing so is
less costly than transferring information about each
specific locale to the federal government. Thus, on
the basis of the most pertinent information and the
cost of transfeing it, lower levels of government
have the advantage in choosing standards.

The Costs of Decisionmakingdoes choosing a
standard entail large decisionmakingts? If so,
centralized determination of a standard that applies
to many lower levels of government might reduce

Box 1.
Financing Environmental Improvements

In some instances, governments may want to finance
pollution control. For example, governments may want
to defray the large costs per household that can occur in
small communities for some types of pollution abate-
ment, such as wastewater treatment. However, several
considerations arise when governments become in-
volved in financing environmental improvements, in-
cluding distributional issues as well as how financing
might affect decisions about environmental protection
programs.

The federal government raises funds primarily
through personal income taxes, payroll taxes, and cor-
porate income taxes. State governments primarily use
personal and corporate income taxes and may also make
substantial use of sales taxes. In contrast, local govern-
ments generally raise funds through property taxes and
user fees. Those different methods of financing have
varying implications for ultimately distributing the fi-
nancial burden of environmental protection. Thus, the
level of government that provides financing can in-

=)

fluence, among other things, the proportional burden o
individuals based on their income level as well as theif
location.

Regardless of which level of government is financ-
ing environmental protection, if funding programs are
not carefully designed, they can create undesirable in
centives for decisionmakers. For example, the avail
ability of federal finds could cause state or local govern-
ments to delay abating pollution in order to receive fed
eral dollars. In addition, providing funds could affect
the type of pollution-abatement project that is under-
taken.

Whether government$isuld provide financing and
which level of government can most appropriately do s
are important questions. A comprehensive discussio
of financing, however, is beyond the scope of this study.
Provided that the manner of financing does not disto
the choices for decisionmakers, one can view financin
guestions as independent from the issues of efficienqy
that this study addresses.
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those costs. The costs of demisnaking therefore
highlight the advantages of centralized standard
setting.

0 Interjurisdictional Competition.Will lack of fed-
eral standards lead lower levels of government to
engage in competition to attract industry, and will
that in turn lead to standards that are less than opti-
mal? The potential for destructive interjurisdic-
tional competibn illuminates the advantages of
centralized standard setting.

0 Government Objectives and Capabilitidse all
levels of government trying to achieve the maxi-
mum welfare of their constituents? Dogilvern-
ments have the resources and expertise to carry out
the standard they choose? This study does not at-
tempt to determine which level of government is
most likely to have the objective of maximizing the
welfare of its constituents. Further, this study is
not able to draw general conclusions about govern-
ment capabilities. Hence, it does not indicate
which level of government is most likely to set effi-
cient standards based on its objectives or capabili-
ties. The study does, however, discuss how those
considerations can be relevant when assigning au-
thority to set standards.

When examined in isolation, some of the consider-
ations point to the advantages of more centralized
decisionmaking. Other considerations illuminate the
advantages of more decentralized denimaking (see
Table 1). Policymakers will want to take all factors
into acount. Nevertheless, not all are equally impor-
tant in choosing which level of government is most
likely to pick eavironmental standards that achieve
maximum net benefits for society. The presence of
externalities is the primary consideration. When all
other factors are equal, decentralized standard setting
will be more efficient when externalities are not pres-
ent. Centralized standard setting is usually more effi-
cient when externalities are present. The other consid-
erations listed above, however, may result in important
exceptions to that general rule.

Policymakers have the apih of assigning deci-
sionmaking responsibilities to different levels of gov-
ernmert—local, state, regional, and federal. For a clear
exposition of the pros and cons of centralized versus

decentralized standard se{, the following discussion
focuses on the two extreraelcal versus federal.

Externalities

The key consideration in determining which level of
government has an incentive twose an efficient stan-
dard is whether the costs and benefits from that stan-
dard extend beyond local boundaries. In short, do sig-
nificant externalities exist? In general, when significant
externalities do not exist, the rationale for allowing lo-
cal governments to set their own standards is stronger.

Table 1.

Considerations Indicating Whether Centralized
or Decentralized Decisionmaking Is Likely to Be
More Efficient

Considerations Standard Setting Control Selection

Externalities

Present® Centralized Centralized
Information Ad-

vantages® Decentralized Decentralized
High Decision-

making Costs Centralized Centralized
Destructive
Interjurisdiction
Competition
Likely Centralized c
Economies of

Scale in Pro-

duction c Centralized
Government

Objectives and

Capabilities d d

SOURCE: Congressional Budget Office.
a. Primary consideration for standard setting.
b. Primary consideration for selecting method of control.

c. Not a primary consideration for this aspect of environmental
decisionmaking.

d. Neither centralized nor decentralized decisionmaking has a clear
advantage in this case.
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Conversely, when significant externalities do exist, the
rationale for setting standards at the federal level is
stronger.

When Externalities Are Relatively Small Most of

the decisions that a locality makes have some effect on
individuals outside its borders. In some cases, how-
ever, those externalities are much smaller than the ef-
fects of those decisions on the locality's own residents.
For example, consider a decision about the amount of
space a community will devote to neighborhood parks.
That decision coul@ffect nonresides; after all, peo-

ple from nearby communities may use the parks. How-
ever, the community's residents shoulder most of the
costs of the dedisn (higher property taxes, for exam-
ple) and most of the benefits (more recreational space).
In that case, because the externalities are relatively
small, maximizing the net benefits to the community's
residents is consistent with maximizing the net benefits
to society.

Economic principles pinpoint two advantages of
making decisions at the local level when thstsand
benefits fall mainly on local residents. First, local deci-
sions best reflect the unique factaffecting cats and
benefits wihin different jurisdictions. Second, the re-
sulting diversity in environmental protection may allow
individuals to live in communities that best suit their
preferences.

The costs and benefits afveronmental standards
vary among communities. 6 may vary based on
many factors including topography, weather conditions,
and the composition of local industry. Benefits may
differ based on factors such as the size and demo-
graphic characteristics of the local popigdat Locali-
ties with larger populations, for example, might avoid
more adverse health effects by a given impnognt in
air quality than would localities with smaller popula-
tions. Furthermore, benefits reflect not only the physi-
cal effects of a standardor example, cancer cases
avoided-but also the value that the community atta-
ches to those effects. Benefits, therefore, reflect spe-
cific preferences of the community.

When federal officials set standards, they find it
difficult to obtain all of the relevant information on the
costs to and benefits for a specific coamity. As a
result, standards set at the federal level tend to be more
uniform than appropriate. They tend to be too high for

some communities and too low for others. The greater
the underlying differences in sts and benefits among
different communities, the greater are the potential wel-
fare losses from the fedegdvernment's setting a uni-
form standard. Of course, potential welfare losses di-
minish if the federal government can set standards that
vary with local conditions.

Most standards specify a minimum level of envi-
ronmental protection, not a maximum. Consequently,
the losses in welfare from centratig standard setting
occur in communities that are forced to have higher
standards than they would otherwise choose. Those
losses in welfarendicate the extent to which communi-
ties are worse off because they must comply with fed-
eral standards that do not reflect their unique circum-

stances. Welfare losses are measured as the decrease in

net benefits that a community experiences when it
meets an environmental standard that is not optimal for
its unique circumstances.

The second advantage of local decisionmaking is
the diversity in environmental standards that results
among communities. That diversity may enable indi-
viduals to live in communities that best reflect their
own preferences. For example, individuals valuing
clean water may choose communities that have strin-
gent standards for water quality, although people obvi-
ously will face certain limits when rimg such choices.

When Externalities Are Relatively Large The case

for federal standard setting is much stronger when a
significant share of the costs or benefits of a commu-
nity's decision falls outside its borders. In those cases,
local standards are not likely to be efficient, since the
local government will not have an incentive to take into
account the benefits (or costs) that fall outside its juris-
diction. For example, a community is not likely to con-
sider fully the benefits that downstream communities
receive when it reduces the pollution it releases into a
stream. Instead, the community accounts only for its
own benefits and therefore does not reduce the pollu-
tion enough to maximize the net benefits to society
(which include downstream benefits).

To select the efficient extent of control, an author-
ity that encompasses all affected communities must

3. Charles M. Tiebout, "A Pure Theory of Local Expenditurdsiirnal
of Political Emnomyyol. 64, no. 4 (August 1956), pp. 416-424.
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often make the decisions on setting standards. Depend-
ing on the pollutant involved, that may be a county gov-
ernment, a state government, a multistate regional orga-
nization, the national government, or even an interna-
tional organization. Many types of air and water pol-
lutants are likely to travel across local boundaries, indi-
cating a role for a centralized level of government in
setting standards.

Nonetheless, standards set by a central authority
need not be uniform. Becausest®and benefits, in-
cluding externalities, are apt to vary from area to area,
the optimal level of the standard will similarly vary.
However, constraints on information may make it diffi-
cult for the federal government to set standards that
fully reflect that variation.

So far, this discussion has focused on relatively
contemporary physical externalities. However, exter-
nalities may take on another form when the benefits of
current efforts to reduce pollution spill over to future
generations. In such cases, local community decisions
may undervalue protecting future generations, if only
because, given population mobility, local officials may
not determine the environmental heritage of their com-
munity's own descendants. However, local comim
ties will be less likely to undervalue the environmental
benefits that accrue to future residents if the property
values of current residents reflect those benefits. Local
governments W then have an economic incentive to
incorporate the benefits to future generations into their
decisionmakingd.

Externalities can also take a third ferreferred to
here as a "safety-concern" externality. That form of
externality occurs when nonresidents of Community X
value knowing that X's residentsceive at least a mini-
mum level of environmental protection. For example,

4. Wallace E. Oates, "Economics, Economists, and Environmental Pol-
icy," Eastern Economic Journalpl. 16, no. 4 (October/December
1990), pp. 289-296.

5. This externality stems from a form of altruism referred to as safety-
based altruism. Safety-based altruism means that individttiches
a value to's safety-regardless ofs own preferences. Given that
form of altruism, it is best to provigenith more safety thapwould
choose on his or her own. That is, providimgth more safety thap
would choose will improve national social welfare. If, however, indi-
viduali is concerned with the overall welfare of individjiaind not
justj's safety (referred to as pure altruism), then it will not be best to
providej with more safety thajwould choose. See M.W. Jones-Lee,
"Paternalistic Altruism and the Value of Statistical Life¢onomic
Journal vol. 102 (January 1992), pp. 80-90.

nonresidents of Community X may value knowing that
residents of Community X breathe air that meets certain
minimum health standards. Community X residents
will not consider that value and makaose a lower
standard than is optimal from a national perspective. If
that value is sufficiently high and is applied to all com-
munities, it may povide a justification for minimum
federal standards. That is, requiring all communities to
meet a rmimum federal standardregardless of their
own preferencesmight improve national social wel-
fare. The safety-concern externality may manifest itself
as concern about providing uniform protection for all
individuals or as a reference to environmental protec-
tion as a "basic right"

The safety-concern externality reflects a paternalis-
tic concern. Nonresidents care about the safety of
Community X's residents even though the residents
themselves may place a higher value on other amenities.
If nonresidents cared about a more general measure of
the welfare of Commmity X's residents-a measure
that also reflected the residents' preferertben fed-
eral intervention would not be efficient. In that case,
national wefare would reach a maximum level when
Community X chose the standard that reflected its own
preferences. That discussion assumes, of course, that
residents have sufficient information on thetsoand
benefits of pllution to have informed preferences on
environmental standards.

Information

Decisions about environmental standards are most
likely to be efficient when they are based on accurate
information about the &s and benefits ofngiron-
mental protection. An important consideration there-
fore is the level of government that has the best infor-
mation about those factors.

6. Policymakers often allude to this type of externality when establishing
minimum federal standards for environmental protection. For exam-
ple, during 1973 hearings on the Safe Drinking Water Act, the Deputy
Administrator of the Environmental Protection Agency commented,
"We believe that the establishment of these primary standards should
be a Federal responsibility of the Environmental Protection Agency.
Standards for health protection do not vary with locality." egtent
of Robert W. Fri, Deputy Administrator, Environmental Protection
Agency, before the Subcommittee on Public Health and Environment
of the House Committee on Interstate and Foreign Commerce, March
8,1973.
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In general, the federal government has better infor-
mation about the relationship between alternative levels
of a standard and individual or environmental risk. For
example, the federal government typically has better
information about the risk of cancer from exposure to a
given level of air pollution than do other levels of gov-
ernment. Similarly, the federal government has better
information than other levels of government about the
average risk of fish dying when they are exposed to a
given level of water gllution. Local governments, in
turn, have greater knowledge of the factors that are spe-
cific to their locales, including:

o Factors affecting the physical benefits to a commu-
nity of meeing a given standardfor example, de-
mographic characteristics (such as the number of
elderly, a population particularly susceptible to ill
effects from air pollution) or the type of fish in lo-
cal bodies of water;

Local preferences; and

Factors affedhg the cats to a comemity of meet-
ing a given standardfor example, local labor rates
and the cost of raising capital by issuing bonds.

If transferring information between levels of gov-
ernment was costless, then it would not matter which
level had better information aboutste and benefits.
Transferring information, however, is not without cost.
Because the federal government can send the same ba-
sic information to each community, transferring such
general information about risks is less costly than trans-
ferring information that is specific to each locality.
Thus, if all other factors are equal, information and the
cost of transfeing it favor assigning standard setting
to lower levels of government. The advantages of in-
formation are the reason whyaentralized standard
setting is likely to be most efficient when both costs
and benefits are local.

Information on how the preferences for environ-
mental protection may vary among communities is an
advantage that local officials possess. Citizens can be
expected to have sound preferences, however, only if
they are informed about the costs and benefitaaf e
ronmental protection. That task may be particularly
important when environmental risks are not visible,

such as odorless air or water pollutants. In some cases,
the federal government may wish to ensure that citizens
are well informed even if the authority for standard set-
ting is assigned to lower levels of government.

When externalities are large, considerations about
information highlight an important trade-off. Setting
standards at the federal level may be more effective for
dealing with externalities. Constraints on information,
however, may make it difficult for the federal govern-
ment to set standards that reflect all of the variation in
costs and benefits ang areas.

Thus, the presence of externalities does not neces-
sarily mean that the federal government will set more
efficient standards than local governments. Whether
society will be better off with federal standards depends
on the gains in welfare fromKiimg externalities into
account, and on the losses in welfare froitinfa to
vary standards appropriately among areas. Federal
standards are likely to be more efficient than local stan-
dards when externalities are large and when federal
standards take into account the differences stscand
benefits among areas.

Not all cases involving externalities call for the fed-
eral government to set standards. Regional authorities
that have jurisdiction over the arafiected by a pollut-
ant may also set standards that account for externali-
ties. Those authorities may have advantages in choos-
ing efficient standards because of theiowledge of
costs and benefits specific to theigimn. However,
policymakers will also want to consider the administra-
tive costs of establisng and operating those regional
authorities. Any decision about the level of centraliza-
tion that might be appropriate must balance those two
concerns.

Another method of dealing with externalities could
also capitalize on the advantages of local information
that lower levels of government have. Affected parties,
such as states, might negotiate areagrent on the en-
vironmental standard. In some cases, negotiated solu-
tions may be advantageous, since the federal govern-
ment has limited knowledge of the differences in prefer-
ences that citizens have from state to state. The federal
government may also face political pressure to set uni-
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form standards for statés. Although lower levels of
government may be able to negotiatdusons, the
transaction costsor the costs of those negoiats—

may be very high. In general, negotiated solutions are
more feasible when the number of affected parties is
small.

The Costs of Decisionmaking

Choosing an environmental standard requires evaluat-
ing information about its @s and benefits compared
with other standards that might be selected. Making
that choice will require government resources. The cost
to society of making decisions on setting standards
tends to be less when the federal government makes
decisions instead of lower levels of government. The
federal government typically chooses a uniform na-
tional standard, or a few standards that it applies as
most appropriate throughout the United States. There-
fore, when all other factors are equal, considerations
about the costs of demsmaking will lead to more
centralized standard setting.

Nevertheless, the federal governmeat the pri-
vate secter-could lower the costs of local deicismak-
ing by putting technical information into a form that
would be more useful to local decisionmakers. For ex-
ample, it might provide guidelinesor suggested stan-
dards appropriate under average conditietiat would
reflect scientific information. Local governments could
then choose the actual level of the standard based on
their unique circumstances.

Interjurisdictional Competition

State or local governments may compete to attract busi-
nesses by lowering environmental standards to reduce
the costs of condiling pollution. Such competition
may benefit society. Communities would be better off

7.  Perry Shapiro, "Which Level of Government Should Be Responsible
for Environmental Regulation: The Federalists Versus Calhoun," in
John B. Braden, Henk Folmer, and Thomas S. Edwards E0s:,
ronmental Policy with Politicadnd Economic Integration: The Eu-
ropean Union and the United Stat@rookfield, Vt.: Edward Elgar
Publishing, 1996), p. 140.

8.  William J. Baumol and Wallace E. Oat@e Theory of Environ-
mental Policy(New York: Cambridge University Press, 1988), pp. 9-
13.

if the benefits that they received from more local busi-
ness investment outweighed thetsothat they incurred
from lower levels of environmental protection. Those
benefits might include more jobs, higher wages, and an
expanded tax base.

Alternatively, competition might make communi-
ties worse off if local decisionmakers were to lower
standards to the point at which thestsoof less mvi-
ronmental protection outweighed the benefits of in-
creased business investment. Some people argue that
minimum federal environmental standards agees-
sary to prevent such destructive interjurisdictional com-
petition?

The potential for destructive interjurisdictional
competition has raised significant concern. Yet deter-
mining if that concern is justified is difficult. No em-
pirical evidence esits on whethegovernments have
chosen less-than-optimal levels of environmental pro-
tection to bring more industry to their areas. Further-
more, theoretical models in the economic literature are
inconclusive on the issue. Some researchers have dem-
onstrated conditions under which interjurisdictional
competition causes local officials to choose efficient
standards. However, the extent to which those condi-
tions reflect the real world is uncerta.

Several studies have examined a necesdaut/ not
sufficient—condition for destructive interjurisdictional
competition to occur. Those studies tried to determine
the extent to which geographic differences in environ-
mental regulations actual§ffected decisions about the
location of industry. Unfortunately, the evidence that
those studies provide is inconclusive.

9.  John H. Cumberland, "Efficiency and Equity in Interregional Environ-
mental Management,Review of Regional Studiesol. 2, no. 1
(1981), pp. 1-9.

10. Wallace E. Oates and Robert M. Schwab, "Economic Competition

Among Jurisdictions: Efficiency Enhancing or Distortion Inducing?"

Journal of Public Economic¢svol. 35, no. 3 (1988), pp. 333-354;

Wallace E. OatesThe Invisible Hand in the Public Sector:

Interjurisdictional Compétion in Theoryand Practice,Working

Paper No. 95-17 (College Park, Md.: University of Maryland, Depart-

ment of Economics, 1996). Game theoretic models that allow for stra-

tegic interaction between governments illustrate that both optimal and
suboptimal outcomes are possible.

11. For examples of these analyses, see Timothy J. Bartik, "The Effects of

Environmental Regulation on Business Location in the United States,"

Growth and Changevol. 19 (Summen988), pp. 23-45; Vernon

Henderson, "Effects of Air Quality Regulatiodmerican Economic

Review vol. 86, no. 4 (September 1996), pp. 789-813; and Virginia
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Yet even with destructive interjurisdictional compe-
tition at local levels, federally determined standards
may not be more efficient. Because the optimal trade-
off between new industry and more stringent environ-
mental standards will vary with local circumstances, the
uniformity that often chracterizes federal standards
would impose wdare losses on some comnities.
Hence, one needs to consider whether welfare losses
from federal standards would be more or less than those
from various imperfect local standards.

Finally, even a uniform national standard does not
eliminate the incentive of industries to locate in areas
where control costs are lower. Areas witpher initial
levels of pollution will have to impose higher control
costs orindustries taneet that standard. Seg stan-
dards at the federal level, however, does curtail the abil-
ity of lower levels of government to use lax environ-
mental standards as a means of competing for new
business.

Government Objectives and
Capabilities

Government officials are most likely to choose efficient
standards if they want to achieve maximum welfare for
their constituents. If they have other objectives in
mind, such officials may not make efficient decisions.
Instead, their goal might be to increase their budgets or
to appease special interestshivittheir jurisdictions?

First, consider a case in which externalities are rela-
tively small. Decentralized standard sejt would
seem to be efficient since it would enable local officials
to choose standards that reflect their unique circum-
stances. But what if local officials did not aim to
choose standards that attain maximunfavelfor their
constituents? In that case, federal standards might be
more efficient. Whether they are depends on two fac-

D. McConnell and Robert M. Schwab, "The Impact of Environmental
Regulation on Industry Location Decisions: The Motor Vehicle Indus-
try," Land Economigsvol. 66, no. 1 (February 1990), pp. 67-81.
12. Some analysts argue that bureaucrats seek to increase their budgets
rather than further the interests of their constituents. See William
Niskanen Jr.Bureaucracy and Representative Governm(@iti-
cago: Aldine Publishing, 1977), pp. 38-41. Wallace E. Oates and
Robert M. Schwab demonstrate that budget-maximizing governments
will not have an incentive tchoose socially optimal levels of environ-
mental protection. See Oates and Schwab, "Economic Competition
Among Jurisdictions," pf843-345.

tors: the size of the gains in welfare that federal stan-
dards bring to communities whose governments do not
attempt to maximize their constituents' welfare, and the
size of the welfare losses that federal standards impose
on communities forced to comply with higher standards
than their unique circumstances justify.

Next, examine a case in which externalities are rel-
atively large. Those externalities provide a rationale for
centralized standard setting. If local governments do
not seek to choose standards that provide maximum
welfare for their constituents, then the case for federal
standards will be even stronger.

If a government chooses an efficient standard but
does not have the resources and technical expertise
needed to achieve it, then society will not realize the
potential gains in welfare from that standard. The out-
come would be the same as if the government had not
chosen an appropriate standard.

If one level of government wants to choose an effi-
cient standard but cannot enforce it, those two responsi-
bilities might be segrated. That is, one level gbv-
ernment might choose the standard, while another de-
signs and arries out the program to achieve that stan-
dard. For example, for environmental problems with-
out large externalities, local governments might choose
standards based on their superior knowledge of unique
circumstances affecting st and benefits. However,
state governments or the federal government might en-
force those standards in sor@r all—localities. Simi-
larly, the federal government might choose environmen-
tal standards in some circumstances, and state or local
governments would enforce them.

Identifying the level of government best suited to
enforcement is an important aspect nfionmental
federalism. Enforcement usually indes a range of
activities such as self-repory, monitoring, inspecting,
negotiaing to develop compliance plans, and civil or
criminal penalties. The appropriate level of govern-
ment for taking on enfeement responsiliies de-
pends on several factors. They include the geographic
characteristics of the pollution problem, as well as the
information, enfocement dols, and resources available
to different levels of government. Several different lev-
els of government might share responsibility for en-
forcement. In some cases, the federal government
would provide backup authority for lower levels of gov-
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ernment. Although enfoement is an important consid-
eration, a more detailed discussion of the issue is be-
yond the scope of this stuéfy.

The issue of government objectives is crucial in
determining which level of government is most likely to
choose efficient standards. Another key consideration
is the ability of governments t@y out programs ef-
fectively to achieve selected standards. However, mak-
ing generalizabns about the objectives or abilities of
different levels of government is difficult.

Concern about the objectives and abilities of states
was one factor that led to the strong federal role in envi-
ronmental protection. Twenty-five years ago, "states
were widely derided as mired in corruption, hostile to
innovation, and unable to take aisas role in environ-
mental policy out of fear of alienating key economic
constituencies Those concerns were not limited to
environmental issues. Federal growth in other areas
such as education and health serwiedsring the
1970s is attributed, in part, to poor performance by
state and local governments. Adtiog to Alice Rivlin,
"states and their local governments were seen as lacking
the means and capability to provide services in a mod-
ern society.'®

The general capability of state governments has,
however, markedly improved since the 1960s. Reasons
cited for that change include the strengthened ability of
governors to provide state leadershiphstantial in-
creases in the size and professional qualifications of
state staffs, legislative reforms, increased party compe-

13. For an overview of enforcement in the United States and Europe, see
Steve Ercmann, "Enforcement of Environmental Law in the United
States and European Law: Realities and Expectatignsjtonmental
Law, vol. 26, no. 4 (Winter 1996), pp. 1213-1239. In thétipal
science literature, seehih T. Scholz and Feng Heng Wei, "Regulatory
Enforcement in a Federalist Systemtherican Political Science
Reviewvol. 80, no. 4 (August 1986), pp. 1249-1270. Thmemics
literature on enfarement in the context of federalism focuses primarily
on taxation. See, for example, William J. Hunter and Michael A. Nel-
son, "Tax Enforcement: A Public Choice PerspectiRaflic Choice
vol. 82, no. 1 (January 1995), pp. 53-67; and for drug policy, see Kai
A. Konrad, "Drug Policy and FederalisnRublic Choice,vol. 80,
no. 2 (July 1994), pp. 55-68.

14. Barry G. Rabe, "Power of the States: The Promise and Pitfalls of De-

centralization," in Norman J. Vig and Michael I. Kraft, e@yiron-

mental Policy in the 1990s: Reform or Reacti¢gWashington D.C.:

Congressional Quarterly Pre$997), p. 31.

15. Alice Rivlin, Reviving the American Dream: The Economy, the

States and the Federal Governméwtashington, D.C.: Brookings

Institution,1992), p. 92.

tition at the state level, and better state revenisng
systemg?®

Moreover, environmental policy is sometimes cited
as an area in which states' effectiveness has improved.
In fact, several states have taken the lead in environ-
mental policy. Those states haveesded federal re-
quirements and developednovative approaches to
deal with pollution. Yet when all is said and done, state
performance usually remains uneven. The poor perfor-
mance of some states has raised questions about their
objectives and capabilities. Moreover, poor perfor-
mance has not corresponded to lack of need. Many
states that lack strong environmental programs have
significant pollution problem¥.

Deciding on the Methods
of Pollution Control

Given an environmental standard, which level of gov-
ernment is most likely to choose an efficient method of
pollution control in order to meet it? Once the standard
is set, achieving the maximum net benefits to society in
selecting methods of control means, in effect, obtaining
that standard at the lowest possible cost to society. The
two most common approaches for controlling sources
of pollution are direct regulation and incentive-based
systems. Both require government ineshent (see
Box 2).

Five considerations may influence which level of
government is modikely to make decisions about con-
trol methods that minimize sts to society:

o Information. Which level of government has the
most information with which to evaluate the rela-
tive cost-effectiveness of controls? Lower levels of
government have better inform@t on the least
costly method of controlling pollution tmeet a
given environmental standard, based on their spe-

16. Ibid., pp. 102-104. See also Ann O.M. Bowman and Richard C.
Kearney, The Resurgence of the Stat@nglewood Cliffs, N.J.:
Prentice Hall, 1986), p. 11.

17. William R. Lowry, The Dimensions of Federalism: State Govern-
ments and Pollution Control Policig®urham, N.C.: Duke Univer-

sity Press, 1992), p. 125.
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cific location and particular sources. Thus, consid-
erations about information highlight the advantages
of allowing lower levels of government to deter-
mine methods of control.

o0 Economies of Scale irr@duction Can the manu-
facturers of a given control exploit economies of
scale in production? When manufacturers make a
control for widespread use, economies of scale re-
duce the per-unit cost of production. Exploiting
those economies may reduce the total cost to soci-
ety of achieving a given environmental standard.
Even so, coordinating the selection of control
among lower levels ajovernment can involve con-
siderable expense. Thus, considerations of econo-
mies of scale suggest potential benefits from in-

volving the centrajovernment in determining the
methods of control.

Externalities. Do externalities stem from selecting
certain controls? If so, lower levels of government
would not bear the full ais of the control mhbds
they chose. As a result, their decisions might not
minimize the total cost of pollution control to soci-
ety. Thus, considerations of externalities offer po-
tential benefits of involement by centrajovern-
ments in determining control methods.

The Costs of DecisionmakingVhat costs are in-
volved in deciding on specific methods of control?
Choosing control methods requires technical capa-
bilities and financial resources to evaluate relative

Box 2.

Government Involvement in Choosing Methods of Pollution Control

Governments may induce firms to adopt pollution
controls by direct regulations or by the use of
incentive-based systems. With direct regulation, the
government must decide how much abatement or what
type of pollution control equipment it will require of
each source of pollution. Thygwvernment can try to
require pollution reductions for each source in such a
way as to achieve the necessary environmental stan-
dard at the least cost to society.

Incentive-based systems also involve government
decisions and actions. For example, the government
could institute a pollution taxcharging sources for
each unit of pollution discharged into the environment.
Ideally, the government would set the charge so that it
encouraged the desired level of abatement, and would
then allow sources to respond as they saw fit. Sources
with control costs that were lower than the tax would
choose abating pollution over paying the tax.

The government might also establish a program
for trading pollution permits. If so, it would first de-
termine the total allowable amount of pollution from
eligible sources. It would then set up a program for
those sources to sell and purchase rights to pollute.
Sources with low control costs would cut emissions
and sell their right to pollute for a financial net gain.
Sources with high control costs would buy that right to
pollute rather than incur the greater expense of abate-
ment. Pollution reductions would then take place at

low-cost sources, minimizing the total cost that society
incurs to achieve a predetermined environmental stan-
dard.

When comparing incentive-based programs with
direct regulation, economists generally view the for-
mer as more likely to continue to reduce the costs of
pollution control over time. For example, individual
sources can lower their expenses under a pollution tax
by finding ways to reduce pollution at a cost per unit
of emissions that is less than the tax. Similarly, under
a tradable permit program, a source might find ways
to reduce its pollution at a control cost that is less than
the cost of buying a permit. Nonetheless, not all
pollution-abatement challenges lend themselves to the
use of incentive-based systems. Factors that might
influence the suitability of incentive-based systems
include the extent to which reductions in pollution can
be measured, the number of firms in an industry, and
the existing legal and institutional structure of the in-
dustry!

1. For a discussion of those issues, see Robert W. F&abo,
nomic Prescriptions for Environmental Problems: How the
Patient Followed the Doctor’'s Ordérdpurnal of Economic
Perspectivesvol. 3, no. 2 (1989), pp. 94-114; Robert W.
Hahn and Gordon L. HestéfMarketable Permits: Lessons
for Theory and PracticeEcology Law Quarterlyvol. 16,
no. 2 (1989); and Terry M. Dinafimplementation Issues for
Marketable Permits: A Case Study for Newsptidgurnal of
Regulatory Economig¢sol. 4, no. 1 (1992), pp. 71-87.
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cost-effectiveness. Cost savings may accrue from
making a few decisions and then applying them as
best suited to individual locations. That potential
suggsts thainvolvement by a centrglovernment

in determining control methods can lowest

0 Government Objectives and Capabilitiegvhat
are the objectives and capabilities of various levels
of government? It is essential to be aware of both
elements. If certain governments are not seeking to
maximize their constituents' welfaréhat is, to
select control methods that achieve the standard at
the lowest possible cost to their constituerds-
signing them the responsibility for determining
control methods is inappropriate. Similarly, if cer-
tain governments do not have the resources and
technical expertise to ensure that the chosen meth-
ods of control are carried out, &gsng them that
responsibility is also inappropriate.

Each of these considerations is discussed in detall
below. When examined in isolation, some of the con-
siderations point to the advantages of more centralized
decisionmaking. Other considerations point to the ad-
vantages of more decentralized diecimaking. Pol-
icymakers will want to take all such considerations into
account.

Information, however, is the primary consideration
in determining which level of government would be
most likely to make decisions about control methods
that will yield the maximum net benefits to society.
When all other factors are equal, lower levels of gov-
ernment are most likely to make the best decisions
about control methods because of the information they
possess. Obviously, the other considerations listed
above may result in important exceptions to that gen-
eral rule.

Information

The federal government may have excellent general
information about the technologies available to reduce
pollution. Local officials, however, are likely to have

better information about the specific circumstances af-
fecting cost in their communities. Factors such as the
composition of industry, the size of the firm, the type of

fuel used, equipment, and atmospheric or geological
conditions contribute to differences in local cost. Be-

cause those factors vary among communities, lower
levels of government generally have better information
regarding the cost-effectiveness of control methods in
their own area.

For instance, several factors specific to location
affect the cets of different control mhbds for achiev-
ing an ambient air standard for particulate matter. The
composition of sources that emit particulates varies
among locations, and some types of industry may have
more cost-effective control options than others. In
some cases, a facility's design or the equipment in use
may constrain the ability of a source to reduce particu-
late emissions cost-effectively.

Furthermore, the relationship between local atmo-
spheric conditions and accumulation of pollution may
indicate that, based on their exact lamat reductions
by some sources are more important than others in
achieving a given standard. Lower levels of govern-
ment are better informed about local atmospheric con-
ditions and can use their information to regulate sources
directly or to determine appropriate parameters for
incentive-based programs. Thus, assigning responsibil-
ity for choosing control methods to lower levels of gov-
ernment is more likely to bring about maximum net
benefits to society.

Economies of Scale in Production

One possible exception to the general advantage of
having lower levels of government select control meth-
ods is particularly worth notirgthat exception is when
controls on manufacturing involve important economies
of scale in production. That feature reduces the per-
unit cost of manufacturing controls produced for wide-
spread use.

Economies of scale in production arise when a
method of contrahffects the design of a product sold in
multiple jurisdictions. For example, suppose that many
different states face high €3 for waste disposal.
Those states might try to increase newspaper recycling
by instituting different requaments for recycled con-
tent for newsprint sold in their jurisdictions. Comply-
ing with many different state requirementsuld raise
the cost of manufacturing newsprint. It would probably
be less costly to manufacture one type of recycled
newsprint for the whole nation.
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To take advantage of economies of scale in produc-
tion, some uniformity in adopted control methods is
necessary. That uniformity avoids one type of excess
cost—varying the manufacturing process to reflect dif-
ferent requirements in different areadJniformity,
however, can impose a second type of excess-tiost
borne by areas in which the pollution problem did not
merit such controls. For example, moving from regular
newsprint to a uniform req@ment for recycled content
would probably entail some price increase for every
state. States without high waste-disposatgowvhich
do not receive commensurate benefits from increased
recycling, would pay the cost of those increased prices.
Whether uniformity in selecting controls is desirable
depends in part on the relative size of those two types
of excess cost.

Suppose the costags from exploiting econo-
mies of scale in production outweighed the excess cost
borne by areas in which the pollution problem did not
merit the uniform control. In that case, does the central
government have a role in the selection of controls? In
principle, lower levels of government could coordinate
the selection of controls to agree on a uniform method.
Governments whose constituents benefit from uniform
controls could compensate governments whose constit-
uents do not. In practice, however, the transaction costs
—that is, the administrative and political cests ne-
gotiating those agements may be vehjgh.

Externalities

A second possible exception to the general advantage
of lower levels of government in selecting methods of
control can occur when options involve important
externalities. In that case, control methods selected by
lower levels of government can imposetsoon society,

but the constituents of the various governments do not
necessarily bear those costs. Those externalities can
come into play in at least three different ways.

First, control methods maffect areas outside the
decisionmaking jurisdictiol.  For example, if one area
chooses to increase the height of a smokestack to take

18. This process has been referred to as "cost externalization." See E. Don-
ald Elliott, Bruce A. Ackerman, and John C. Millian, "Toward a The-
ory of Statutory Evolution: The Federalization of Environmental
Law," Journal of Law, Economics, and Organizatiaol. 1, no. 2
(Fall 1985), pp. 313-340.

advantage of prevailing winds, downwind areas will
invariably bear some of the costs of that denis Sim-
ilarly, if one state bans the use of coal to reduce acid
rain, states producing coal will bear some of the costs
of that decision. To cite one possible effect, workers in
the coal industry may have to bear transitionatxas
they relocate to find new jobs. Lower levels of govern-
ment do not have the incentive to take such externalities
into account. Thus, they may rely on certain methods
of control more heavily than isasranted by the goal of
achieving maximum net benefits for society.

Second, certain methods of control may have pro-
found effects on future genei@ts. For example,
methods chosen to contaiazadous wastes may not
have infinite lifetimes. Lower levels of government
may not adequately take into account thetsthat fu-
ture generations will bear. That situation can occur
when the mobility of the population is such that people
do not feel responsible for the conditions their own de-
scendants will face. However, consider what would
happen if property values of current constituents re-
flected expected future costs of control. In that case,
lower levels of government would have an incentive to
take into account the controlsis that future genera-
tions would beat?

Third, intergovernmental subsidies meffect the
relative costs of control mebds. Suppose the central
government provides grants or low-interest loans for
secondary-sewage treatment plants. In such cases,
lower levels of government, which do not bear the full
costs of the option, may overuse treatment plants. Less
costly controls might be available for society as a
whole. Governments might find it cheaper, for in-
stance, to construct marshes for natural filtration or to
impose taxes on the metered sewage disposal of their
constituents.

When lower levels of government do not bear the
full costs of seledhg control methods because of
externalities, their choices may not minimize society's
cost of controls. Taking those externalities into account
may Yyield greater cost savings than those freced-
tralizing the choice of control methods. Under such
circumstances, central governments are more likely to

19. Oates, "Economics, Economists, and Environmental Policy28®p.
296.
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make decisions that provide the maximum net benefits
to society.

Costs of Decisionmaking

A third possible exception to the general advantage of
lower levels of government in choosing control methods
may occur when important unit €3 stem from the
decisionmaking process itself. Choosing among control
methods requires evalirag information about the cost-
effectiveness of alternatives. Widespread uncertainty
about the cost-effectiveness of abatement for specific
individual sources can complicate that choice. Choos-
ing the most appropriate controls calls government
resources, both in terms of technical expertise and fi-
nancial support. Allowing the central government to
select uniform controlsor a few controls to be applied
as most appropriate within different areagould re-
duce decisionmaking sts.

Nevertheless, the federal governmeat the pri-
vate sectercould lower the csts of local decisn-
making by putting technical information into a form
useful to lower levels of government. For example,
central governments can often obtain materials that ex-
plain available technologies for control and could pro-
vide informaton to lower levels of government on the
technologies' average cost per unit of pollution abate-
ment. The advantages of local decisionmaking will be
greatest when sufficient information std such that
lower levels of government are able to fine-tune the
selection of controls based on their unique circum-
stances.

Government Objectives and
Capabilities

Governments will be most likely to choose controls that
achieve a given standard at the lowest possible cost if
they are making an attempt to maximize thefavel of
their constituents. Conversely, governments that favor
specific pollution sources or aleatentindustries over
others are not likely to choose efficient controls. For
example, lower levels of government might overvalue
the importance of attracting business investment to
their jurisdiction. Placing lax control regeiments on

new facilities might attract businesses, butoulg also
sacrifice minimizing the cis of mllution control.

Determining whether governments make less-than-
optimal choices about control methods to attract indus-
try is extremely difficult. Nevertheless, concern about
that possibility was one factor that led to establishing
minimum federal requéaments for new sources of air
pollution. The House Committee report on 870
Clean Air Act stated that those standards would "pre-
clude efforts on the part of the states to compete with
each other in trying to attract new plants and facilities
without assuming adequate control of large-scale emis-
sions therefrom?®  That strategy, however, has its own
potential for inefficiency. Requirements thaftfect
only new sources may create an incentive dioler,
more polluting facilities to stay in operation longer than
they otherwise would. Moreover, controlling emissions
from older facilities can be particularly expensive.

In some instances, governments may be able to
choose appropriate nietds of control, but they may be
unable to establish the necessary program to put those
controls in place. However, choosing control methods
and putting those choices in place can be separate activ-
ities. One level of government may be best suited to
make optimal choices about control methods, while an-
other is best suited to enforce those decisions.

Determining and Funding
the Basic Research genda

Developing environmental protection programs that
will achieve maximum net benefits for society means
that policymakers require information about the effects
of pollution on human health and the environment.
That information, generated through basic scientific
research, essentially has the characteristics of a "public
good." A publicgood is a commodity that, once sup-
plied to one person, is available to additional parties at
no extra cost. That contrasts with a privgted.
Once a person consumes a unit of a private good, it is
no longer available for consumption by additional par-
ties. Because one person's consumption of a public

20. Bartik, "The Effects of Environmental Regulation on Business Loca-
tion in the United States," p. 24.
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good does not reduce its availability to anyone else, it
exhibits "nonrival consumption.”

Which level of government is most appropriate for
determining and funding a research agenda on the hu-
man health and environmental effects of pollution? In
general, assigning those responsibilities to the federal
government is most appropriate. That is because the
public good generated by the research exhibits nonrival
consumption: information provided by the federal gov-
ernment is available to serve all members of society.
Policymakers at the federal level are in the best position
to incorporate that fact into their decisions. Specifi-
cally, they can most accurately determine the optimal
research agenda because they would weigh the cost of
conducting such research against the benefits that they
expect multiple states to receive from it.

In contrast, assume state governments had respon-
sibility for research on the health and environmental
effects of ambient air pollutants. A given state would
weigh the cost of conducting that research against the
benefit provided to its own citizens. It would not con-
sider the potential benefit provided to citizens of other
states. Thus, individual states do not have the appro-
priate incentive to conduct a level of research that
would bring about maximum net benefits to society.
They would tend to underinvest in research. Further, if
multiple states pursued similar research, resources
would be wasted on duplication of effort.

Federal policymakers also have the necessary scope
of authority to ensure that all potential beneficiaries
share the cost of that research. Another solution is for
all beneficiaries to volunteer to pay for the good. The
problem with that alternative, however, is that benefi-
ciaries may try to be "free-ridersthey may conceal
the true value they place on the good to avoid paying
for it. For example, suppose state governments were
responsible for conducting research on the health and
environmental effects of ambient abljutants. Some
states might pgtpone their own research efforts in the
hope that other states would conduct the desired stud-
ies.

In addition to the free-rider phenomenon, other fac-
tors can contribute to significant transactiorstsoof
negotiations among states if they jointly attempt to pro-
vide a public good. For example, the states may dis-
agree on how to allocate researcktscanong them-

selves. Some states might want to base funding shares
on an ability to pay. Others may want funding shares
to correspond to the likely level of benefieceived
from the research. Moreover, the states may disagree
on setting research priorities. Governments may also
be particularly sensitive to the potential political costs
of how constituents perceive the resulting cooperative
agreement.

The larger the number of parties involved, the more
costly the negoti@ins are likely to be. Thus, when an
environmental probleraffects many states, the federal
government is often in the best pasitto handle the
responsibilities for research most efficiently.

The Federal Government Is Generally
Best Suited to Take Responsibility for
Basic Research

The example of ambient air pollution discussed above
highlights the two key aspects of the federal govern-
ment's advantage in providing a level of the public good
that achieves maximum net benefits for society. First,
because the environmental problem is widespread, the
federal government is in the best pisitto identify the
associated costs and benefits. Thus, it can best deter-
mine the most appropriate research agenda. Second,
with the federal government taking responsibility for
funding the research, society cami problems of free
riders and the high cost of multiparty negotiations.

When Might Lower Levels of
Government Be Assigned
Responsibility for Basic Research?

Suppose the effects of a certain type of pollution have a
more limited geographic scope. In that case, the federal
government may not be in the best gosito make the
most efficient decisns about research. For example,
the Chesapeake Bay statédaryland, Pennsylvania,
Virginia, and the District of Columbiamay collec-
tively be in a better position than the federal govern-
ment to identify the costs and benefits of research on
how pollutionaffects organisms that are indigenous to
the Chesapeake Bay area.
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Moreover, when pollution problems have a more
limited geographic scope, the potential number of ben-
eficiaries of the research is small. With fewer con-
cerned parties and a well-identified problem, lower lev-
els of government might conduct negotiations without
incurring significant transaction sts. For example,
the costs of negoti@ins among only the four Chesa-
peake Bay states might be relatively small. If so, the
benefits of their advantage in identifying appropriate
research for that area could outweigh thetsof coop-
erative decisionmaking.

How often do prevailing circumstances favor as-
signing research responsibilities to lower levels of gov-
ernment instead of the federal government? In practice,
the federal government is usually the most appropriate
one to determine and fund basic research on the effects
of pollution, since research on many pollution problems
has widespread applications. Policymakarslyknow
with certainty that pollution problems are limited to a
certain geographic area. For example, research on the
effects of nitrogen and phosphorus on the Chesapeake
Bay is at least partly transferable to nutrient-related
pollution problems thaaffect other water bodies. In
general, nutrients nourish blooms of algae that rob the
water of life-giving oxygen. Thus, specific circum-
stances often point to a role for the federal government
in determining and funding the research agenda.

Nonetheless, because of theiqueness of the

entists build models to assess the contributions of tribu-
taries to nutrient pollution in the Chesapeake Bay. The
public good-in this case, the information produced by
those modelsserves only the Chesapeake Bay states.
If negotiation csts are low, stategticymakers may be

in the best position to make decisions about the type of
research that would maximize vasie.

When a pollution probleraffects the jurisdiction
of only one state, county, or town, the argument for that
level of government's assuming research responsibili-
ties on the basis of efficiency is even stronger. For ex-
ample, mercury has not typically been found in drinking
water outside New Jersey. Thus, the state has a com-
parative advantage in identifig the cats and benefits
of basic research on the effects of having that contami-
nant in drinking water. Moreover, the state government
of New Jersey can use its authority to tax to fund the
relevant research, thereby avoiding the problems of free
riders and costly negotiations among beneficiaries.

One might also see cooperativeesgnents by dif-
ferent levels of government to pursue and fund a com-
prehensive research agenda on a pollution problem.
Such an approach can appropriately address the need
for public goods with different groups of beneficiaries
while using cooperation to strengthen the effectiveness
of individual research efforts. In some cases, private
industry may also beconievolved because of the po-
tentially important influence of research results on in-

Chesapeake Bay, some research results may pertain dustrial activity.

solely to the Chesapeake Bay states. For example, sci-



Chapter Two

Case Study of Drinking
Water Protection

he Safe Drinking Water Act (SDWA) has an
I impact on nearly every citizen. Approximately
200,000 public water systems are currently
serving 243 rflion people living in the United States.
A public water system provides piped water to an aver-
age of at least 25 people for at least 60 days a year.
The remaining population gets water from private
wells. The Environmental Protection Agency has the
most information about community water systems,
which are a subset of public water systems that serve
the same population ge-round.

Most community water systems are smaler 85
percent serve less than 3,300 people. However, large
water systems serve most of the population. Nearly 80
percent of the populatiorceives water from systems
that serve more than 10,000 people. Similarly, the
number of groundwater systems is more than four times
that of surface water systems. Yet surface water sys-
tems serve over 60 percent of the population. Local
governments operate approximately 80 percent of all
community water systems, and the remainder are pri-
vately owned. All public water systems are subject to
the same SDWA regulations. Exceptions are the few
requirements that appbnly to suface water systems.

The Congress passed the SDWALB74 and es-
tablished the first set of federally enforceable standards
for drinking water. Before the SDWA, the federal Pub-
lic Health Service published those standards. However,
compliance with those standards was voluntary, except
for systems supplying water to interstageriers. In
1986, the ©ngress amended and considerably

strengthened the SDWA. Since then, the Environmen-
tal Protection Agency has issued standards for 84 con-
taminants. In addition, it has specified treatment re-
guirementsunder the Stiace Water Treatment Rule
and the Total Coliform Monitoring Rule. Furthermore,
the EPA has proposed four more rules that set stan-
dards (or treatment requirements) fiodividual con-
taminants or groups of contaminants.

The Congressecently amended theD8VA again.
The 1996 amendments quide the EPA with more
flexibility to consider costs and benefits in sejtstan-
dards. Those amendments also allow the EPA and the
states to provide exceptions for systems that find it
costly to meet standards.

Based on data from the EPA, the annual cost to the
nation of complying with the existing rules is $1.4 bil-
lion. However, the American Water Works Associa-
tion, a group of major private suppliers of drinking wa-
ter, believes that the cost is more than $4 billion. The
EPA estimates that the proposed rules in their current
form could ultimately more than triple the totakt® of
complianceé.

The existing and proposed rules result in benefits
that may be grouped into three categerieluctions
in cancers, sublethal chronic health effects (such as
neurological or cardiovascular effects), and acute health

1. Congressional Budget OfficEhe Safe Drinking Water Act: A Case
Study of an Unfunded Federal Mand#8eptember 1995), pp. 11-
12.
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effects (such as gastrointestinal disorders). Most of the
regulations issued under the SDWA will set standards
for substances based, itale or in part, on evidence
that they are carcinogerfic.

Economic principles suggest guidelines for assign-
ing responsibilities for environmental protection to dif-
ferent levels of government. This chapter examines
how that guidance applies to drinking water protection.
Specifically, the chapter examines which level of gov-
ernment is most likely to make decisions that result in
maximum efficiency for three aspects of protection:

o0 Choosing drinking water standards;

o0 Deciding on the methods of treatment useth¢et
a drinking water standard; and

o Determining and funding the basic research agenda
on drinking water issues.

For each aspect, the chapter applies guidance from the
perspective of econostis on federalism to the specifics

of protecting drinking water (see Chapter 1). In addi-
tion, the current division of responsibility is compared
with that guidance. The federal government currently
identifies uniform drinking water standards that all
public drinking water systems musieet,unless they
qualify for special exceptions. Water systems may
choose the technology that they will usenteet the
federally determined standards, subject to state ap-
proval. Finally, the federal government conducts re-
search on the threats posed by contaminants and the
cost-effectiveness of different technologies for treating
drinking water.

Choosing Drinkin g Water
Standards

The federal government currently sets standards for
drinking water protection. However, most of the costs
and health benefits of standards for drinking water are
local. Hence, a rationale ex$ for dlowing individual

2. Environmental Protection Agenclstimates of the Total Benefits
and Total Costs Associated with Implementation o886 Amend-
ments to the Safe Drinking Water fetarch 1990), p. 2-1.

states, or even local communities, to choose their own
drinking water standards. Given the general lack of
externalities-costs and benefits that extend beyond
local boundaries-standards that achieve maximum
local net benefits (benefits minus ste) wil also
achieve maximum net benefits for the nation. Thus,
local governments have an incentive to choose efficient
drinking water s