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Toward Bigger
Bubblegg

Why interpollutant and interrisk trading are good ideas
and how we get there from here.

BY E. DONALD ELLIOTT AND GAIL CHARNLEY

wo major, integrally

related trends define

U.S. environmental

law at the millennium.

The first trend is to
bring presently unregulated risks
under the control of the regulatory
system.! The second trend, which
is the focus of this article, is roward
bigger bubbles—toward broader and
broader trading among pollutants
and even among various types of risk
reduction, such as allowing a com-
pany to fund a preventive health-
care program in place of reducing
its air pollution.

To illustrate a regulatory bubble,
imagine a huge bell jar—a bubble—
placed over an entire industrial fa-
cility, such as a refinery or chemical
plant. Rather than setting regulatory
pollution limits for each individual
smokestack or other discharge
point, the regulator sets a single
plant-wide limit for the pollution
occurring throughout the bell jar.
This approach allows the regulated
party to control emissions less strin-

gently from some emission points
within the bell jar, as long as it
makes up the shortfall by control-
ling others more stringently. The
total emissions from the plant must
be no greater than they would have
been if each of the smokestacks or
discharge points had been regulated
separately.

Bubbling gives the regulated
communiry the flexibility to make
tradeoffs among various sources of
pollution under the figurative
bubble. And the larger the
bubble, the greater the flexibility.

The concept of the bubble finds
its roots in the U.S. Environmen-
tal Protection Agency’s 1981 defi-
nition of a “stationary source,”
which was upheld by the Supreme
Court in Chevron v. NRDC.? EPA’s
definition—which expanded the
concept of a source, as used in the
Clean Air Act, to an entire plant
rather than limiting it to a single
smokestack—is the prototype, but
the logic of bubbles can extend far
beyond this initial example.

The logic of bubbling, in fact, is
a useful central organizing concept
to understand the policy behind
many environmental law reforms chat
are currently proposed under differ-
ent names, such as “cap and crade”
systems, public health approaches,
risk trading markets, and aleernative
compliance systems.?

Why Bubhle?

There are two major advantages to
bubbling from the standpoint of the
regulated community. First, bub-
bling delegates power and increases
flexibility for the regulated commu-
nity. Second, bubbling may also in-
crease the economic efficiency of
regulation.?

The primary policy case for
bubbles to date has been based on
the claim that they will achieve
equivalent environmental protec-
tion at a fraction of the cost of con-
ventional “command-and-control”
systems.® A National Academy of
Public Administration commirtee
found that many businesses choose:
to control pollution more strin-
gently than required if they can
use rtheir own strategics to achieve
poliution reducrion targets.® These
advantages of bubbles are relatively
well-understood.”

It is not generally as well un-
derstood that bubbling—at least
when it works properly—also radi-
cally decreases the administrative
burdens of regulating. It is much
more efficient for the government
to set up a marker and police its
operation than to plan and admin-
ister each individual exchange.
Thus, as the government gains ex-
perience with regulating in an area,
it may make sense to rely on
bubbles to economize on the
government’s own regulatory
costs.?

Although U.S. environmental
law is already arguably the most
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complex system of law the world
has ever known,” it is also radically
under inclusive—"an inch wide
and a mile deep.” A great many
possible environmental hazards are
currently outside the regulatory
system, in part because we lack
sufficient information to regulate
them,' but also in some cases,
because they are not easily ame-
nable to our current regulatory
techniques. It is virtually unthink-
able thar the U.S. system of envi-
ronmental law could continue to
grow to cover all significant envi-
ronmental risks by extending its
costly, heavy-handed, and ineffi-
cient techniques of case-by-case,
command-and-conrtrol regularion
to more and more sectors of the
cconomy as well as many life-style
choices by consumers. Expanding
the system to encompass the next
generation of environmental prob-
lems clearly will require new regu-
latory techniques.!?

When done properly, bubbling
is advantageous for government as
well as regulated parties and
should be arttractive to those who
favor more regulation of risks thae
are presently ourtside the system.
Bubbling frees up capacity in the
regularory system to bring more
risks under regulatory control
while at the same time maintain-
ing the governmental regulatory
apparatus at roughly its present
size. In cases where proper moni-
toring and enforcement technol-
ogy exist, bubbling is a more effi-
cient way for the government to
regulate while imposing lower
costs on the government, as well
as on regulated parties.

The final and perhaps the most
significant advantage of bubbles is
a matter of political economy. The
Federalist Papers remind us that the
central design principle of the
framers of our federal government
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was to control government power
by using “ambition to counteract
ambition.”"? A similar approach to
setting priorities is needed in the
environmental area. The essence of
environmental health risk manage-
ment is balancing one set of po-
tential investments in improving
public health against another set
of competing investments in alter-
native methods of achieving the
same public health goals.!¥ For
example, our appetite for risk re-
duction and environmental clean-
up is nearly infinite if someone
else is paying for it—as was illus-
trated by the Superfund program,
where communities often argued
to spend vast private resources to
clean up very small risks. Bubbles,
on the other hand, balance one
environmental goal with another,
and trade them off against one
another, using one ambirtion as the
balance to limit our ambition in
another direction.

Despire occasional rhertoric to
the contrary, our government does
not currently set rational environ-
mental health risk management
priorities by trading off one set of
prospective investments against
another.”” On the contrary, gov-
ernment agency investments in
environmental risk regulation gen-
erally come out of separate regu-
latory line-item budgets—called
programs—with their own staffs
and agendas. Despite some recent
efforts to introduce more strategic
planning, for example, EPA’s air,
water quality, and waste programs
are still run largely as separate
fiefdoms. Investments in one pro-
gram are generally not inter-
changeable with other competing
investments in alternative ways of
achieving the same public healch
goals.!'® This fragmentation of
policymaking into separate regu-
latory programs makes it virtually

impossible for comparative risk
priorities to be ser on a rational
basis that even approaches maxi-
mizing the social benefit from a
given level of investment."”

One appeal of the periodic calls
for a single, integrated environ-
mental statute is to break down
these artificial programmatic bar-
riers and facilitate integrated plan-
ning and priority setting. Bigger
bubbles are also a way to surmount
these artificial boundaries among
programs and to trade off one ser
of investments in risk reduction
against other opporwunities thart
compete for society’s scarce re-
sources.

Another way to make the same
point is that bigger bubbles in-
crease the opportuniries for privare
parties to avoid inefficient govern-
mental regulatory choices by al-
lowing them to substitute equal or
better environmental performance
of their own choosing.

Making Bubblee Bigger

Bubbles can be made bigger in sev-
eral different dimensions: geo-
graphic, intertemporal, inter-
pollutant, and interrisk. The origi-
nal bubble upheld by the Supreme
Court in the Chevron case was a
relatively small and primitive one
from the standpoint of these pos-
sible dimensions. It applied to only
a single pollurant at a single plant.

Subsequent applications of the
bubble concept in the environ-
mental area have relaxed these con-
ditions, thereby expanding the
scope of the bubble under which
trading may take place. For ex-
ample, under the Clean Air Act’s
Prevention of Significant Decay
program, EPA policy allows the
trading of “contemporancous”
emissions but defines “contempo-
raneous” as meaning within a 5-
year period. This can be viewed as




extending a temporal bubble over a
5-year period,

Similarly, EPA rules are increas-
ingly permitting “banking” of
emissions decreases, which means
allowing current decreases to be
used to satisfy furure emission re-
duction requirements. This too
can be understood as an applica-
tion of the bubble concept in an
intertemporal context.

Bubbling can also extend over
broader geographic areas than a
single planc site. The Acid Rain
Trading Program established un-
der the 1990 Clean Air Act
Amendments'® phases in a 10-mil-
lion-ton annual cap on emissions
of sulphur oxides from the utilicy
indusery and permits market trad-
ing of emission allowances among
affected sources. The Acid Rain
Trading Program can be under-
stood as establishing a bubble over
the emissions of a single pollurant
from an entire induscry over a 10-
year period.

Similarly, there have been peri-
odic proposals rto establish
schemes to allow rrading of differ-
ent pollution reductions against
one another. EPA has been experi-
menring with trading one form of
compliance for another in its
“Project XL.” ' Perhaps the pro-
posal that went the furthest was
the policy statement to allow
interpollutanc trading for air roxics
under the Voluntary Early Reduc-
tions Program under Title III of
the Clean Air Act Amendments of
1990.%¢

A bubble berween different
types of risks—for example, in-
creased screening for breast can-
cer might be traded for decreases
in smelters” lead emissions, which
don’t cause breast cancer—is even
a step beyond interpollutant rrad-
ing. As risks become more diverse
and less comparable, trading be-

comes much more difficult to
imagine.

Extending the breadth of
bubbles across time, space, and
different risks is ateractive for sev-
eral reasons. First, the potential for
cconomic savings from bubbling
is a function of the differences in
marginal control costs among the
sources of pollution included un-
der the bubble. Each trade is a vol-
untary exchange that presumably
benefits both buyer and seller by
more than the transaction costs of
making the trade. Otherwise, they
would not enter into an exchange
volunrarily. Therefore, each ex-
change creates some net benefit in
efficiency.

Viewed the other way around,
trading under a bubble has no po-
tential to save costs if all the
sources under the bubble are iden-
tical and already controlled to the
same degree. If there is no differ-
ence in costs of control among
sources under a bubble, there will
be no advantage to market trad-
ing.

For trading to occur, there must
be enough benefit to overcome the
costs of transactions and produce
a net benefit from exchanges.
Thus, the power of bubbles to im-
prove efficiency and save costs is a
function of how broadly they can
be extended in time and space and
across risks. Moreover, if promot-
ing trading and economic savings
were the only values to be maxi-
mized—which clearly they are
not—bubbles should be as broad
and all-encompassing as possible
to include the broadest diversity
of sources.

Bur of course in the case of en-
vironmental bubbles, scrong
countervailing considerations limit
the oprimal size of bubbles in time
and space and across risks. In gen-
eral, the more diverse the types of

sources, the more difficult it will
be to monitor and compare reduc-
tions to prevent cheating. The
principle that ought te govern how
big a bubble should be is easy to
state in the abstract but hard to
implement in practice: the opti-
mal size of a bubble is the point
at which losses to the system in
terms of cheating and loss of pub-
lic confidence outweigh the gains
in terms of increased efficiency and
autonomy for the regulated com-
muniry from including a diversity
of sources. Thus, the problem of
how big bubbles should be at any
given time is a function of the ac-
curacy of the technology available
for monitoring and comparing
trades and enforcing compliance.?!

It also follows that large gains
in the efficiency of the regulatory
system over time may result from
structuring incentives to encour-
age improvements in the technol-

ogy for measuring and comparing
risks.?

Objections to Bubbles

The usual objection to bigger bub-
bling focuses on the difficuley—
some would say, the impossibiliy—
of measuring and comparing diverse
environmental health risk reduc-
tions. This objection is particularly
strong when one is considering
interpollutant or interrisk trading.
Former EPA Assistant Administra-
tor for Air and Radiation Bill
Rosenberg once expressed the point
colorfully, stating “I'm not going to
allow people to trade-off windshield
wiper fluid for Iraqi nerve gas.”
Although the argument thart di-
verse health risk reductions are dif-
ficult to measure has substantial
force if it is not taken too far, in
its more virulent, extreme forms,
the argument becomes one pro-
hibiting comparisons among dif-
ferent environmental risks alto-
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gether because they cannor be
measured exactly, This extreme
form of the argument rests on two
fallacies, which in formal logic are
called the Fallacy of the Excluded
Middle and the Cardinal Fallacy.

Anyone who asserts that “because
we can't measure exactly, we can’t
measure at all” is guilty of commir-
ting the Fallacy of the Excluded
Middle. There is a third or middle
possibility between the extreme al-
ternatives—the possibility that we
can measure, albeit imprecisely and
with errors and uncertainties—that
is implicidy excluded from discus-
sion.

The practical policy conse-
quences of the fallacious argument
that if one doesn’t know every-
thing, one knows nothing and
therefore shouldn’t regulate are
familiar to environmental lawyers;
industries about to be regulated
often argue to EPA thar the agency
“cant regulate” because “good sci-
ence” isn’t yet available to be able
to gauge the problem exactly. EPA
typically responds that while the
science isn't yet perfect and there
are many uncertainties still re-
maining, the agency’s knowledge
is “good enough for government
work;” and it proceeds to regulate
despite imperfect knowledge.?
The same response applies to the
claim that one can’t trade across
risks because we can’t measure
them exactly: sometimes the avail-
able information is good enough
for government work.

The Cardinal Fallacy is closely
related and it depends on confus-
ing cardinal comparisons and or-
dinal comparisons. A cardinal com-
parison relates two quantities to a
common scale; an ordinal compari-
son relates them to one another.
The lack of a2 good common met-
ric for measuring does not neces-
sarily imply that items cannot be
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compared to one another. For ex-
ample, although we may not know
how many square miles there are
in the states of Vermont and Cali-
fornia (cardinal comparison),
nonetheless we can reliably judge
that California is larger than Ver-
mont (ordinal comparison).

Similarly, while we may not
know exactly how many lives a par-
ticular pollution reduction may
save, we still may be able to make
serviceable comparisons among dif-
ferent risks with a high degree of
confidence in many cases. While
we may not be able to say whether
avoiding three predicted birth de-
fects is more or less valuable than
avoiding four predicted cancer
cases over the same time period
with a similar degree of uncer-
tainty, we still may be able 1o say
reliably that one potential risk re-
duction is larger than another.

For example, a slight increase in
large nonrespirable airborne par-
ticulate matter, which decreases
visibility but does not affect hu-
man health, would probably strike
most people as a very small price
to pay for a large reduction in
smaller respirable parciculates,
which may be quite harmful to
human health.

Adopring a margin-of-protec-
tion or margin-of-exposure ap-
proach to assessing risks from car-
cinogens and noncarcinogens has
often required the development of
a common metric for diverse health
effects.? While those methods
have a number of advantages, they
do not overcome such problems as
comparing health effects with dif-
fering levels of severity—for ex-
ample, nasal irritation versus re-
productive toxicity—or of differ-
ing exposure duration and latency.
Used judiciously, however, such
approaches might be useful in the
context of workplace or facility-

wide bubbles, for example, or for
making other risk management de-
cisions requiring such comparisons
as setting remediation priorities
among contaminated sites.

Easy and Hard Caseas

It is undeniably correct that we can-
not make risk comparisons when we
have many alternatives to compare;
the uncertainties and debatable value
judgments are simply too large in
those cases. But we can nevertheless
make valid comparisons among dif-
ferent environmental risk reductions
in many cases.

An analogous point familiar to
lawyers is the distinction between
“easy cases” and “hard cases.” Al-
though the law is uncertain in
some areas and many knowledge-
able lawyers might reasonably dis-
agree over the outcome in those
areas, this does not imply thar
there is no law, or that lawyers
would never be able to form a
pracrical consensus on anything.

We believe ir is useful to begin
making trade-offs as broadly as
possible in the “easy cases.” Mak-
ing easy-case tradeoffs helps to
build a body of experience that we
can use as we develop better tech-
nologies of measurement and risk
comparison in the future.

One example of a case that
might be considered easy is already
in place in California’s South Coast
Air Quality Management Districr,
which allows companies that do
not participate in vehicle emission
reduction programs to make pay-
ments to an escrow fund chart is
then used to buy alternatively fu-
eled vehicles for city services, such
as trash trucks or school buses. or
to make other vehicle emission re-
ductions. Another example is the
provision in the 1996 amend-
ments to the Safe Drinking Warter
Act that allows warer suppliers to




y-

avoid costly controls on radon in
drinking water by investing in-
stead in measures to mitigate ex-
posures to airborne radon, often a
greater source of exposure.

Another California example of
a relatively easy case is an experi-
ment in San Diego in which the
potential for cumulative air pol-
lution from multiple faciliries to
affect neighborhoods in a county
was evaluated. The method gen-
erates a contour map of estimares
of the maximum cancer risks asso-
ciated with air emissions from in-
dustrial facilities throughout the
county, using meteorological data
and informarion on contaminants,
emission rates, and risks from in-
dividual facilities. The results can
be used to estimate the relative
contribution of individual indus-
erial facilities to the overall regional
cancer risk associated with indus-
trial facilities. The results can also
be used to estimarte the relative
contribution induscrial facilities
make to background cancer risks,
as well as to compare risks from
industrial facilities to risks associ-
ated with other sources of air pol-
lution, such as motor vehicles.
Each of those characreristics could
serve as the basis for a pollucant
trading program.

This example would become
more complicated if indirect
sources of air pollutant exposure,
such as soil and plant deposition,
were included in risk estimates.
Even more complex would be cases
involving exposure to drinking wa-
ter and soil pollutants in addition
to direct and indirect sources of
air pollutant exposure, or if health
effects in addition ro cancer were
included. Clearly, cases become
much more difficult as more pol-
lutant sources, routes of exposure,
and health effects are considered.

The easiest cases involve a single

pollutant affecting the same recep-
tors through the same exposure
route. Comparable latency peri-
ods—the time before the adverse
effect is observed—also make risk
comparisons easier, while large dif-
ferences in latencies make them
more difficule.

At the other end of the spec-
trum, “hard cases” often invelve
differing or multiple health effects.
Bur even this problem can often
be overcome if the differences in
the magnitude of effects are large
enough. Uncertainties of various
types also make risk comparisons
more difficult, bur uncertainty
does not in and of itself make risk
comparisons invalid. If the mag-
nitude of the differences berween
two risk reducrions is large enough,
the comparison between them is
relatively less sensitive to the ef-
fects of uncertainty.

Finally, it may be important to
consider the identity of affected
populations, because the effects of
exposure are not necessarily the
same for all populations; some may
suffer from cumulative effects or
may be particularly susceptible.
For example, a proposed trade that
would fund an infant nutrition
program on a Native American res-
ervation in exchange for relaxed air
pollution standards in a nearby
city would be a very hard case in
which to justify trading—because
the affected populations are differ-
ent, and the risks are differenc.

Environmental Accounting

Recent critics of federal preemption
of state and local authority point out
with some force that there is no fed-
cral monopoly on creative solutions
to environmental problems and that
those with knowledge of the local
situation may be better able to di-
rect resources to where they will do
the most good.” While we agree,

at least in part, with chis assessment,
we nonetheless envision a necessary
federal role in monitoring and po-
licing risk bubbles to ensure that
there is no tendency to “cut some
slack” for local industries, either by
outright cheating or by more subtle
shading of the difficult and uncer-
tain issues of what risk trades are
acceprable.¢

The role we conceive for the fed-
eral government, at least in those
areas that are marure enough to be
candidates for significant risk trad-
ing, is primarily one of oversight,
monitoring, and enforcement,
without taking over and imposing
prescriptive solutions thar pre-
empt local knowledge and author-
ity to devise creative solutions, In
other words, we envision the En-
vironmental Protection Agency
becoming an Environmental Ac-
counring Agency.

This vision of the future role of
EPA—setting national minimum
standards buc leaving flexible
implementation to the states to
meet the national goals—has sub-
stantial roots in the structure es-
tablished by the original framers
of U.S. environmental law in the
1970s. For instance, portions of
the Clean Air Act?’ and Clean
Water Act reflect a similar concept
of EPA’s role. At the time, it was
called “the theory of cooperative
federalism,” with the federal gov-
ernment setring national goals
while leaving substantial discretion
to the states to implement and set
priorities.

In practice, EPA is sometimes
accused of going beyond its proper
“reviewing” role to prescribe the
derails of implementation to a de-
gree thar stifles local initiative and
creativity, The past strategy of
merely declaring on paper that EPA’s
role is limited to setring minimum
national standards?® has proved dif-
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ficult to enforce in practice, at least
in part because it is quite unclear
where a “minimum national stan-
dard” leaves off and a “prescriptive
solution to a local implementation
detail” begins.

Bubbles approach the problem
of coordinaring federal and local
roles in environmental implemen-
tation from an entirely different
perspective, one that is much more
akin to the vision of separation of
powers, which guided the framers
of our Constitution. As James
Madison reminds us in The Feder-
alist Papers, “Mere demarcation on
parchment...is not a sufficient
guard against...encroachments.”?
Instead, “Ambition must be made
to counteract ambition.” Statu-
tory assurances that would confine
EPA’s role to setting minimum
standards are like the “mere de-
marcations on parchment” that
Madison deprecates as unavailing.

Bubbles, on the other hand,
adapt something like The Federal-
ist Papers philosophy of balancing
“ambition against ambition” to
discipline EPA’s role. By giving
private parties the flexibility to
find their own solutions for reduc-
ing risks, bubbles properly redi-
rect attention away from comply-
ing with the details of rules and
toward achieving equivalent or
better performance of statutory
pollution reduction goals.m

Formerly an assistant administra-
tor and general counsel of EPA,
Donald Elliott is an adjunct profes-
sor of law at Yale Law School and a
partner in the firm of Paul, Hastings,
Janofsky & Walker, Washingron,
D.C. Gail Charnley, formerly execu-
tive director of the Presidential/Con-
gressional Commission on Risk Assess-
ment and Risk Management, is an in-
dependent consultant on science and
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environmental bealth issues, in Wash-
ington, D.C. She is president-elect of
the Society for Risk Analysis.
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