




PARADOXICAL PERILS

The trade-off between these objectives is concededly imperfect.
Government resources are not perfectly fungible nor are they always
efficiently allocated.3" Less money for toxic chemical regulation does not
necessarily translate into more money for childhood vaccinations. 0 8 Yet,
the imperfection of the trade-off does not deny its existence, and the trade-
offs are most likely to occur within agencies, which have some flexibility
in whether to allocate their attention to, say, the ambient ozone standard
or the ambient standard for airborne particulates. 0 9 When the federal
courts required the EPA to expedite its regulation of radionuclides in the
air, "the agency had to take personnel from development of new source
performance standards, which probably would have provided more overall
health protection."3"0 Likewise, the FDA's felt need to focus on minimal
risks from pesticides in foods has diverted its attention from the much
greater hazards of microbial contamination.3 ' The health risks from mis-
prioritization caused by the precautionary principle may be substantial.
Research at the Harvard Center for Risk Analysis finds that improved

Great Ecology Swindle, POL'Y REv., Winter 1981, at 71.

307. See David A. Wirth & Ellen K. Silbergeld, Risky Reform, 95 COLUM. L. REv.
1857, 1884 (1995) (criticizing Breyer because "he assumes without proof that those re-
sources could be more effectively allocated elsewhere").

308. See E. Donald Elliot, Jr., A Cabin on the Mountain: Reflections on the Distribu-
tional Consequences of Environmental Protection Programs, 1 KAN. J. L. & PUB. POL'Y 5,
8 (1991) (declaring that he had to "be a little skeptical about whether the money we spend
on cleaning up toxic waste sites really would go to dealing with infant mortality instead").

309. See Warren & Marchant, supra note 59, at 388 n.42 (declaring that "enormous
resources are being committed to reduce air pollutants such as ozone and sulfur dioxide,
which affect health and the environment but have not been shown to cause death, while
relatively little has been spent to reduce small soot particles, which EPA estimates may be
causing as many as 60,000 premature deaths in the United States per year").

310. CROSS, supra note 47, at 153.

311. See Roger Middlekauff, Issues of Food Safety and Quality Relating to Food
Ingredients, in CONSUMER DEMANDS IN THE MARKETPLACE- 45, 48 (Katherine L. Clancy
ed., 1988) (observing that preoccupation with cancer risks from food additives "has dis-
tracted the public from other food and food-ingredient concerns that may have an even
greater impact on their health"); Passell, supra note 63, at D12 (suggesting that focus on
pesticides has diverted FDA attention from contaminated meat, eggs, and other foods); see
also Perry J. Gehring, Risk Management in the Absence of Credible Risk Assessment, in
PESTICIDE RESIDUES AND FOOD SAFETY, supra note 102, at 267, 274 ("Because of the
anxieties generated in those areas where we cannot provide exact quantification, we find
ourselves diverting resources away from more significant risks. For example, while the risk
estimated from exposure to pesticide residues in food averages on the order of one cancer
in a million, the risk of illness from microbial contamination is one in a hundred, with the
risk of death estimated at about one in a thousand.").
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prioritization could save an additional 60,000 lives each year.3"2 This
figure assumes a redistributive efficiency beyond realistic achievement.
Yet, the study demonstrates that even a marginal ten percent redirection
of resources could save thousands of lives. Unfortunately, the precaution-
ary principle takes no account of these indirect effects of regulation and
thereby ignores the readily available benefit from a prioritization based
upon the best scientific evidence.

The precautionary principle creates a second form of political re-
search misallocation because its quixotic quest, for the best defeats our
ability to achieve the good. By its nature, the precautionary principle
aims for virtually absolutist goals, eliminating any hint of risk from a sub-
stance subject to government regulation. This approach fails to account
for the inevitable trade-off between the "depth" and the "breadth" of gov-
ernment action. Regulating any one substance more strictly or deeply re-
quires additional resources that will unintentionally preclude more wide-
spread regulation of a greater number of risks.

John Mendeloff's study of the Occupational Safety and Health Admin-
istration (OSHA) demonstrated the dichotomy between the depth and
breadth of regulatory action. 31 3 He referred to the trade-off as one of
overregulation and underregulation. The overregulation of any one
substance as compelled by the precautionary principle would lead to the
underregulation of other substances never attended by the agency. Men-
deloff noted that OSHA began by adopting the four hundred occupational
health standards already set by a private group, the American Conference
of Government Industrial Hygienists (ACGIH). OSHA thereby was able
to hit the ground running with standards in place, and the agency was to
revisit and modify the ACGIH standards as appropriate and set additional
standards for theretofore unregulated substances. From its 1970 inception
until 1986, OSHA reconsidered and lowered the ACGIH standards for
only ten chemicals; during the same time period, ACGIH had lowered its
standards for nearly one hundred chemicals and adopted recommended
exposure limits for an additional two hundred chemicals.31 4 Mendeloff
found that ACGIH could regulate many more chemicals because its
response to any given chemical was less strict - the ACGIH exposure
reductions were about fifty percent, while OSHA's typical reduction was

312. See generally Tammy 0. Tengs et al., Five Hundred Life-Saving Interventions and
Their Cost-Effectiveness, 15 RISK ANALYSIS 369 (1994).

313. JOHN MENDELOFF, THE DILEMMA OF Toxic SUBSTANCE REGULATION: How
OVERREGULATION CAUSES UNDERREGULATION AT OSHA (1988).

314. Id. at 82.
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around ninety percent." 5 While the ACGIH reductions for any one
chemical under consideration were less, ACGIH addressed so many more
substances that its reductions promised to save several hundred more lives
than did the OSHA actions.31 6

Mendeloff's dilemma is further demonstrated by the historic pattern
of EPA regulation of hazardous air pollutants. The language of the Clean
Air Act suggested that hazardous air pollutants had to be regulated so
stringently as to eliminate any risk of health harm, however remote - a
virtual physical impossibility. 3 7 As a consequence, the EPA regulated
very few substances as hazardous air pollutants (less than one each year),
acknowledging that the Act's strict decision rule had "deterred the listing
and promulgation of many regulations. ,318  Congress finally confronted
this reality in the 1990 amendments to the Act, which "clearly recognized
the value of trading stringency for speed and scope. ' 319  Comparable
examples can be found in other areas of government public health regula-
tion. 320  Thus, "the price of excessively stringent statutory criteria is a
sluggish or paralyzed standard-setting process. "321

Stephen Breyer has characterized this problem as the counterproduc-
tive effort to eliminate the "last ten percent" of risk from a substance or
activity. He declares that strategy unwise because it involves "high cost,
devotion of considerable agency resources, large legal fees, and endless

315. See John Mendeloff, Regulatory Reform and OSHA Policy, 5 J. POL'Y ANALYSIS
& MGMT. 440, 442 (1986).

316. Id.

317. See Frank B. Cross, Section 111(d) of the Clean Air Act: A New Approach to the
Control of Airborne Carcinogens, 13 B.C. ENvTL. AFF. L. REV. 215, 226-27 (1986).

318. Id. at 227. This story is also told in John P. Dwyer, The Pathology of Symbolic
Legislation, 17 EcOLOGY L.Q. 233 (1990). Dwyer observes that the stringent precautionary
margin of safety standard in the law made it difficult for standards to survive judicial review
and served to polarize the interested parties, thereby preventing an effective compromise
solution. Id. at 279-81.

319. Applegate, supra note 300, at 327.
320. Mendeloff cites § 4 of the Toxic Substances Control Act as a provision that con-

tains such stringent requirements as to limit the EPA to two to three promulgated rules each
year. John Mendeloff, Does Overregulation Cause Underregulation? The Case of Toxic
Substances, REGULATION, Sept./Oct. 1981, at 50. The stringency of the Delaney Clause
has meant that it is seldom effectively used for cancer prevention. See CROSS, supra note
47, at 144 (suggesting that clause "had made no meaningful contribution to cancer protec-
tion"). As the NHTSA promulgated stricter auto safety standards, its pace slowed, and
NHTSA virtually abandoned its standard-setting efforts. JERRY L. MAsHAW & DAVID L.
HARFST, THE STRUGGLE FOR AUTO SAFETY 10-11 (1990).

321. John P. Dwyer, Overregulation, 15 ECOLOGY L.Q. 719, 737 (1988).
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argument" with only limited payoff.3" Such stringent rules are also more
likely to be challenged in court and overturned on judicial review." Even
when such rules are adopted successfully, the effort to eliminate the last
ten percent wastes considerable resources. Breyer quotes an EPA admin-
istrator as observing that "about 95 percent of the toxic material could be
removed from [Superfund] waste sites in a few months, but years are
spent trying to remove the last little bit. "324 Draconian standards under
Superfund have undermined effective cleanup and health protection mea-
sures.3" The precautionary principle's insistent demand for ever higher
safety margins in each regulation perversely serves to reduce the overall
amount of effective public health regulation.326

A regulatory program that focused upon the greatest risks to public
health and the environment would produce greater benefit, yet the precau-
tionary principle eschews such risk comparisons. In addition to addressing
the greatest risks, the government should also consider the remediability
of environmental problems.327 It makes little sense to dwell extensively
upon even a great problem that cannot feasibly be solved. The precaution-
ary principle does not take remediability into account, however. The prin-
ciple presses for zero risk, regardless of formal realizability. Thus, the
precautionary principle obstructs consideration of two key factors -
priorities and capabilities - in maximizing the protection of public health
and the environment.

322. BREYER, supra note 30, at 11; see also Warren & Marchant, supra note 59, at 388
(reporting that attempt to "defend overly stringent regulations that provide limited extra
benefits at high marginal costs" requires agencies to "expend both resources and precious
political capital" that could be better devoted to other problems).

323. BREYER, supra note 30, at 10; see also FREDERICK ANDERSON ET AL., ENVIRON-
MENTAL IMPROVEMENT THROUGH ECONOMIC INCENTIVES 15 (1977) (observing that when
government requirements are extremely costly or unproved, "a firm can reasonably expect
to make a convincing case in court about the infeasibility or unreasonableness of the emis-
sion requirements").

324. BREYER, supra note 30, at 11 (quoting Superfund project manager Leo Levenson).
325. See generally Frank B. Cross & Scott Segal, And the Meek Shall Inherit a Cleaner

Earth, 9 J. NAT. RESOURCES & ENVTL. LAW 269 (1993-94) (demonstrating how strict
liability standards and insistence upon "utter purity" cleanup standards have frustrated
implementation of law).

326. See, e.g., Douglas N. Jones & Richard A. Tybout, Environmental Regulation and
Electric Utility Regulation: Compatibility and Conflict, B.C. ENvTL. AFF. L. REV. 31, 35
(1986) (declaring that as "a result of our collective unwillingness to address explicitly the
economics of saving lives, we are saving far fewer lives than we could with the resources
devoted to that purpose").

327. See Applegate, supra note 38, at 1663-64 (stressing that "tractability of a problem
and the administrability of the remedy also ought to be considered").
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B. Health Risks of Economic Costs

The true health costs of unnecessary and expensive regulation are
largely overlooked in the debate over environmental and public health
protection. As previously noted, the debate tends to be drawn between
health protection for average Americans and financial costs to large cor-
porations. The real effects of regulation, however, are somewhat more
complex. Regulatory costs will be borne not by the corporation itself, but
by its customers (higher prices) or workers (fewer jobs or reduced
wages) .32

Many environmental and public health regulations are extraordinarily
costly. EPA regulations impose economic costs of tens of billions of
dollars annually, according to the agency itself.3 29 Overall social costs
will generally exceed the direct compliance costs.33° Much of the cost of
regulation will be passed on to consumers in the form of higher prices.33'
Moreover, these regulatory costs are felt most severely by the most dis-
advantaged groups - those least able to afford them. Robert Bullard has

328. See Cross, supra note 52, at 762-64 (demonstrating both theoretically and empiri-
cally that regulatory costs are primarily borne by consumers and workers); see also Alfred
F. Conard, Who Pays in the End for Injury Compensation? Reflections on Wealth Transfers
from the Innocent, 30 SAN DIEGo L. REv. 283, 288 (1993) (reporting that costs generally
will be borne by consumers but could be passed back to workers); International Union,
United Auto., Aerospace & Agric. Implement Workers v. OSHA, 938 F.2d 1310, 1319
(D.C. Cir. 1991) (contending that costs may be passed on to consumers or passed back to
labor in form of reduced wages).

329. See Michael Hazilla & Raymond J. Kopp, Social Cost of Environmental Quality
Regulations: A General Equilibrium Analysis, 98 J. POL. EcON. 853, 857 (1990) (summariz-
ing EPA estimates of regulatory costs).

330. See id. at 865 (displaying table reporting that social costs generally exceed direct
compliance costs); see also Ann P. Bartel & Lacy G. Thomas, Predation Through Regula-
tion: The Wage and Profit Effects of the Occupational Safety and Health Administration and
the Environmental Protection Agency, 30 J.L. & ECON. 239, 239-40 (1987) (noting that
indirect costs of regulation can exceed direct compliance costs); Maureen L. Cropper &
Wallace E. Oates, Environmental Economics: A Survey, 30 J. ECON. LIT. 675, 722 (1992)
(declaring that in long-run "social costs of the Clean Air and Clean Water Acts exceed
simple expenditure estimates because of the effects of decreases in income on saving and
investment").

331. See Sue Lieu, Regional Impacts of Air Quality Regulation: Applying an Economic
Model, 9 CONTEMP. POL'Y ISsUES 24, 29 (1991) (finding that southern California air quality
control plan would increase prices); Paul R. Portney, The Macroeconomic Impacts of
Federal Environmental Regulation, 21 NAT. RES. J. 459, 486 (1981) (concluding that
environmental regulation increased average inflation rate by 0.4% to 0.6%); Adam Rose,
Modeling the Macroeconomic Impact of Air Pollution Abatement, 23 J. REGIONAL Sci. 441,
456-57 (1983) (suggesting that much, but not all cost, will be passed on to consumers); see
also supra note 330 (citing sources discussing social costs of environmental regulations).
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observed that most of this nation's environmental policies "distribute the
costs in a regressive pattern while providing disproportionate benefits for
the educated and wealthy."332

While industry typically complains of the costs of compliance with
regulation, experience has shown such complaints to be occasionally over-
stated. Nevertheless, the true costs of environmental and ptiblic health
regulations are significant, and some experience reveals that the estimated
costs of regulation have been underestimated.333 Unobserved, indirect
costs may well dwarf the obvious direct compliance costs of environmental
and other public health regulation. Several large studies have examined
the consequences of health and safety regulation on business productivity
and concluded that over thirty percent of the decline in the rate of produc-
tivity growth in this country could be attributed to such rules.334 Enhanced
productivity is the key to higher wages and economic growth;335 reductions
in productivity correspondingly undermine national economic welfare. 6

The total financial costs of environmental regulation may be enormous.

332. Bullard, supra note 135, at 239.
333. See generally Miriam Heller et al., Environmental Accounting Case Study: Amoco

Yorktown Refinery, in GREEN LEDGERS: CASE STUDIES IN CORPORATE ENVIRONMENTAL
ACCOUNTING 47 (Daryl Ditz et al. eds., 1995). Compliance costs were initially estimated
to be around 3% of non-crude operating costs. The authors' closer investigation of indirect
effects revealed that "environmental costs were found to be approximately 22% of non-crude
operating costs," and "even this understates the total costs, in that it does not include
estimates of unknown future environmental liabilities - for example, from waste disposal."
Id. at 79.

334. See generally EDWARD F. DENISON, ACCOUNTING FOR SLOWER ECONOMIC
GROWTH 124 (1979) (concluding that 40% of decline in productivity growth in 1970s was
due to environmental and occupational safety and health regulation); Frank M. Gollop &
Mark J. Roberts, Environmental Regulations and Productivity Growth: The Case of Fossil-
Fueled Electric Power Generation, 91 J. POL. ECON. 654 (1983) (concluding that environ-
mental regulation of such utilities caused 44% reduction in utilities' productivity); Wayne
B. Gray, The Cost of Regulation: OSHA, EPA and the Productivity Slowdown, 77 AM.
ECON. REV. 998 (1987) (finding 30% of decline attributable to EPA and OSHA rules);
James C. Robinson, The Impact of Environmental and Occupational Health Regulation on
Productivity Growth in U.S. Manufacturing, 12 YALE J. REG. 387 (1995) (finding that
overall productivity was 11 % less due to environmental and occupational health rules).

335. See SARA. LEVITAN & DIANE WERNEKE, PRODUCTIVITY: PROBLEMS, PROSPECTS
AND POLICIES 3 (1984) (reporting that "declining rate of productivity growth in recent years
has been identified as a key factor behind the difficulties besetting the American economy").

336. See WILLIAM J. BAUMOL ET AL., PRODUCTIVITY AND AMERICAN LEADERSHIP 2
(1989) (reporting that "less than a 1 percentage point lag in productivity growth for one
century was sufficient to transform the United Kingdom from the world's undisputed
industrial leader into the third-rate economy that it is today").



PARADOXICAL PERILS

When framed in comparison with a risk to human health, even large
financial costs may seem morally insignificant. The protection of human
life is beyond material valuation. Most Americans do not behave as if
human life has infinite financial value (many accept paying jobs that
produce a health risk and demand more pay for riskier jobs). Neverthe-
less, when it comes to government policy, there may be reluctance to
sacrifice health for money. Yet this perspective makes an obvious mistake
of reducing money to the paper on which it is printed, treating currency
as if it were an end in and of itself.

Money has value only because of the things that it can buy. Some of
the things that money can buy advance public health. Correspondingly,
having less money may mean poorer health. It has become commonly
known that "richer is safer." Ample empirical evidence confirms that
greater wealth generally means better health.337 Greater wealth may pro-
mote health by enabling individuals to make protective expenditures, such
as the purchase of a child safety seat, a bicycle helmet, a smoke detector,
or a fire extinguisher for the home.338 Others believe that lower income
is a great source of psychological stress that undermines health.339 Alter-
natively, there is evidence that richer societies tend to demonstrate more
concern for health protection,314 and economic growth may encourage the
development of newer and safer products.34' As recently elaborated:

337. See generally Cross, supra note 52 (summarizing evidence that greater wealth
means better health).

338. See W. Kip Viscusi, Mortality Effects of Regulatory Costs and Policy Evaluation
Criteria, 25 RAND J. ECON. 94, 94-109 (1994). The poor have a higher rate of deaths from
fire that may be attributed to their lack of protective expenditures such as smoke detectors
or inferior home wiring. See Melvin D. Nelson, Jr., Socioeconomic Status and Childhood
Mortality in North Carolina, 82 AM. J. PUB. HEALTH 1131, 1132 (1992).

339. See Ralph Catalano, The Health Effects of Economic Insecurity, 81 AM. J. PUB.
HEALTH 1148, 1148 (1991) (finding association of economic insecurity and psychological
distress); Ralph L. Keeney & Detlof von Winterfeldt, Why Indirect Health Risks of Regula-
tions Should Be Examined, 16 INTERFACES 13, 20 (1986) (noting that stress is associated
with heart attacks); Ronald Kessler, Stress, Social Status, and Psychological Distress, 20 J.
HEALTH & Soc. BEHAV. 259, 259 (1979) (reporting association between poverty and stress);
James S. House et al., Age, Socioeconomic Status, and Health, 68 MILBANK Q. 383, 403-05
(1990) (summarizing studies on association of income with sociological difficulties).

340. See Cross, supra note 52, at 734-35 (setting forth theory that greater wealth tends
to lead to concern for health protection).

341. See PETER W. HUBER, LIABILITY: THE LEGAL REVOLUTION AND ITS CONSE-
QUENCES 160-61 (1988) (noting that new products are safer than their predecessors); see
also supra notes 124-54 and accompanying text (discussing relative safety of new products
and facilities in comparison to older products and facilities).
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A general increase in the standard of living influences societal structure.
A wealthier society leads to the development of a better and more diverse
medical research establishment, to larger markets to stimulate creation of
safer products, to an infrastructure of health clubs and many opportuni-
ties for exercise, and to the societal resilience to rapidly and efficiently
attack new unforeseen problems threatening our collective health and
safety . 342

Some combination of these dynamics yield better health as overall national
income rises. On average, higher GNP means a reduction in morbidity
and mortality. 43

The evidence for the association of wealth and health is substantial.
International comparisons reveal that wealthier nations have longer life
expectancies.' Studies within the United States likewise demonstrate that
those with higher incomes have less morbidity and mortality.345 Still other

342. Ralph L. Keeney, Mortality Risks Induced by Economic Expenditures, 10 RISK
ANALYSIS 147, 148 (1990).

343. The association of greater income and better health is strong at lower income
levels and declines markedly at high income levels. Thus, greater wealth will not enhance
the health of Bill Gates, for example. See Cross, supra note 52, at 762-63 (summarizing
curvilinear association of wealth and health). As it happens, most of the costs of environ-
mental regulations burden those at lower income levels. The consequences of regulation
typically-appear in price increases or cutbacks in employment among blue-collar workers.
Economists have shown that regulatory costs tend to be passed on in a regressive fashion.
See Hamid Beladi & John Rapp, Urban Unemployment and the Backward Incidence of
Pollution Control, 27 ANNALS REGIONAL SCI. 163, 163-72 (1993) (reporting that job
losses from environmental regulation are concentrated in blue-collar urban areas); Greg B.
Christiansen & Thomas H. Tietenberg, Distributional and Macroeconomic Aspects of
Environmental Policy, in 1 HANDBOOK OF NATURAL RESOURCE AND ENERGY EcONOMICS
345, 389 (Allen V. Kneese & James L. Sweeney eds., 1985) (summarizing evidence on
regressive distribution of costs of regulation and job losses); Leonard P. Gianessi et al., The
Distributional Impacts of Uniform Air Pollution Policy in the United States, 93 Q. J. EcON.
281, 297 (1979) (reporting that poor spend eight times higher portion of income on environ-
mental regulations). Thus, the association of compliance costs and reduced health is
applicable to environmental and public health regulations.

344. See J.R. Goldsmith, Young Adult Mortality As an Index: Associations with Income
and Social Indicators, 2 EUR. J. EPIDEM. 282, 292 (1986); Richard G. Wilkinson, National
Mortality Rates: The Impact of Inequality?, 82 AM. J. PUB. HEALTH 1082, 1082 (1992);
Randall Lutter & John F. Morrall, III, Health-Health Analysis: A New Way To Evaluate
Health and Safety Regulation, 8 J. RISK UNCERTAINTY 43, 53-56 (1994).

345. See generally Kenneth S. Chapman & Govind Hariharan, Controlling for Causality
in the Link from Income to Mortality, 8 J. RISK UNCERTAINTY 85 (1994); Harriet 0. Duleep,
Measuring the Effect of Income on Adult Mortality Using Longitudinal Administrative Record
Data, 20 J. HuM. RESOURCES 238 (1986); Mary Haan et al., Poverty and Health: Prospec-
tive Evidence from the Alameda County Study, 125 AM. J. EPIDEM. 989 (1987); Jack Hadley
& Anthony Osei, Does Income Affect Mortality? An Analysis of the Effects of Different Types
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research shows that death rates vary over time for a specific group of
individuals, depending on their income levels."4 Thus, an increase in
wealth of, say, $1000 would perhaps reduce one's risk of injury or disease
or premature death by one in one thousand. Scholars have used this data
to show that a societal loss in the range of $5 million to $10 million
engenders sufficient additional risk to create a statistical probability of an
additional death.347

Suppose we adopt or strengthen a regulation in reliance upon the
precautionary principle, without clear evidence of any benefit. If that
regulation imposes deadweight social costs of $5 million or more, we have
good reason to believe that an additional premature death will result from
the costs of the rule. Given the reliance on the precautionary principle,
we have little or no comparable evidence of realizable health benefits from
the rule. Hence, this application of the principle could cause more health
harm than it prevents.

The above risk is not entirely abstract; past regulations have produced
counterproductive health effects from excessive costs. For example, the
EPA's attempts to regulate airborne emissions from benzene transfer
operations produced an estimated benefit of less than one cancer case each
year, even using conservative risk assessment methods.348 This regulation
cost nearly $200 million, and similar extrapolation methods would suggest
that the rule therefore cost dozens of lives, many more than it saved.349

of Income on Age/Sex/Race-Spec fc Mortality Rates in the United States, 20 MED. CARE 901
(1982).

346. See John D. Graham et al., Poorer Is Riskier, 12 RISK ANALYSIS 333, 333-36
(1992).

347. See Cross, supra note 52, at 742 (reviewing studies that project one additional
death from income loss of $1.9 million on low end to $12.4 million on high end). The
results tend to cluster around $5 million to $6 million per life. Id. at 773.

348. EPA National Emission Standards for Hazardous Air Pollutants; Benzene Emis-
sions from Chemical Manufacturing Process Vents, Industrial Solvent Use, Benzene Waste
Operations, Benzene Transfer Operations, and Gasoline Marketing System, 55 Fed. Reg.
8292, 8294 (1990). This estimate was based upon an "upper bound" risk estimate that
included an assumption that some individuals spent their entire 70-year lifetime outdoors at
the site of the highest benzene exposure from the transfer operation. Id. at 8305.

349. See Kenneth S. Chapman & Govind Hariharan, Controlling for Causality in the
Link from Income to Mortality, 8 J. RISK UNCERTAINTY, 85, 86 (1994) (reporting that
"OSHA's proposed air quality standards would lead to about 13 new deaths through the
indirect effect of reduced income on mortality - a number dangerously close to the 8 to 14
lives they were expected to save annually"); Cross, supra note 52, at 777-78; see also
Viscusi & Zeckhauser, supra note 253, at 39 (observing that "some government regulations
save fewer lives and injuries per $1 million than what is created by $1 million in expendi-
tures").
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The financial cost of regulation - thoroughly disdained by those pursuing
the precautionary principle - thus translates into lives lost.

Financial costs of regulation may also have a longer-term adverse
effect on environmental protection. An increasing amount of research
demonstrates that economic growth correlates with more environmental pro-
tection."' When the economy is growing, people demand greater environ-
mental protection, while times of recession cause pressure to weaken envir-
onmental regulation." 1 While no single environmental regulation is likely
to produce severe adverse economic consequences, each rule contributes to
a cumulative economic burden. To the extent that the precautionary princi-
ple counsels promulgation of costly rules with little health benefit, the long-
term consequences of the principle are environmentally perverse.

III. An Alternative to the Precautionary Principle

Because they are sound, the principles underlying the precautionary
principle should not be wholly abandoned. Scientific knowledge of public
health risks will always be tainted by some measure of uncertainty. The
existence of such uncertainty should not serve as a barrier to government
regulation - the demand for certainty is a case for imprudent paralysis of
environmental protection. But neither can the uncertainty itself be a justi-
fication for government regulation. A new methodology of administrative
analysis is required to prevent environmental and public health rules from
doing more harm than good.

Because structural incentives in the status quo unfortunately encourage
counterproductive regulatory action, some corrective methodology is re-
quired. Precautionary conservatism is built into the regulatory mindset
because failure to act can result in embarrassment before Congress and the

350. John M. Antle & Gregg Heidebrink, Environment and Development: Theory and
International Evidence, ECON. DEv. & CULTURAL CHANGE 603 (1995) (reporting study that
higher-income nations increased undeveloped parkland and afforestation); Frank B. Cross,
A Syncretic Perspective on Environmental Protection and Economic Growth, 2 KAN. J.L. &
PUB. POL'Y 53 (1992) (demonstrating that environment has improved with economic growth
and reporting statistical correlation between income and reduced air pollution); Gene M.
Grossman & Alan B. Krueger, Economic Growth and the Environment, Q. J. ECON. 353
(1995) (finding positive relationship between national income and measures of environmen-
tal quality in developed nations); Douglas Holtz-Eakin & Thomas M. Selden, Stoking the
Fires: C0 2 Emissions and Economic Growth, 57 J. PUB. EcON. 85 (1995) (finding that
higher-income countries emit less carbon dioxide as per capita gross domestic product
increases).

351. See Cross, supra note 350, at 54-59 (reviewing historical evidence for correlation
between economic growth and regulatory demand, and between economic recession and anti-
regulatory demand).
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public,352 while the adverse health consequences of regulation remain
largely invisible (the fact that some food additives are linked with reduced
rates of cancer, for example, is not generally known). 3  Just as private
enterprise may ignore the externalities of pollution associated with produc-
tion, government may ignore the externalities of risk created by the regula-
tions they produce. Furthermore, the compartmentalized, media-based
structure of environmental statutes and authority creates tunnel vision
among regulatorswho focus upon their territory without regard for adverse
external consequences 4.35  The precautionary principle gives administrators
ample excuse to exercise their inherent inclinations to ignore the adverse
consequences of their regulations.

The precautionary principle is all but designed to create risk as a by-
product of regulation. Of course, abandoning the precautionary principle
will not conveniently eliminate the presence of uncertainty about the magni-
tude of environmental and public health risks. This uncertainty about risk
can be considered seriously, however, without being so heavily weighted
as the precautionary principle commands. Regulators should acknowledge
uncertainty and its magnitude, which will bound any risk estimate within
a zone, rather than a precise point estimate. This will provide a moderately
accurate assessment of target risk. Even absent reliance on precaution,
regulators also must at least consider the possibility that adverse health
consequences may result from government action.

John Graham and Jonathan Wiener argue for a procedure called Risk
Trade-Off Analysis (RTA).355 RTA is to be a "more systematic, rigorous
method for recognizing and resolving risk trade-offs," but not a purely
mathematical calculation.356 While RTA is aimed at identifying and assess-
ing the coincidental adverse side effects of regulatory action, the parameters

352. See supra note 30 and accompanying text (discussing evidence that precaution is
inherent in structure of regulatory system).

353. See GRAHAM & WIENER, supra note 49, at 230 (observing that decisionmaker acting
against target risk may gain "support or mollification of key constituencies," while "the
decisionmaker is unlikely to take account of countervailing losses imposed on constituencies
who are not participating in the dialogue"). The authors refer to this as the problem of the
"omitted voice," a problem that the authors find prevalent in regulation. Id. at 231-33.

354. See BREYER, supra note 30, at 11-19. Graham and Wiener elaborate on this point
by referencing the bounded nature of the oversight structure in government and conclude that
"mission-oriented agencies tend to overpromote their target goals and neglect side effects."
GRAHAM & WIENER, supra note 49, at 237; see also Warren & Marchant, supra note 59, at
391.

355. GRAHAM & WIENER, supra note 49, at 19-41.
356. Id. at 19. The authors observe that the analysis "will often require both objective

information and personal judgment, both expert analysis and ethical values." Id.
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of the proposed analysis are left somewhat vague. RTA, like cost-benefit
analysis, could take many forms, ranging from a simple off-the-cuff esti-
mate to a carefully detailed analysis of each and every possible implication
of regulatory action.

Although innately appealing, RTA may create unwise decisionmaking.
Whenever a new analysis is required before regulating, the administrative
system clogs and action becomes much more difficult. Donald Hornstein
warns of "super-synopticism," which requires exhaustively full information
on all aspects of any problem before taking action.' Such full information
ultimately is never available, and regulated industries can be counted upon
continually to raise additional questions that demand answers. 8 The quest
for synoptic comprehension produces "paralysis by analysis." William
Rodgers warned that the "insatiable pursuit of data also facilitates delay and
the avoidance of controversy; any decision dependent upon extensive data-
gathering promises to be long in incubation and short on results and contro-
versy."359 Graham and Wiener acknowledge this risk of RTA, noting that
one must decide upon "the value of more information (to better decisions)
and the cost (including delay of decisions)." 3

Public health decisionmaking cannot become unduly preoccupied with
the risks of regulation. Doing so would replace the risks of action with
those of inaction. The precautionary principle has been misapplied to
environmental risks but should not be conversely misapplied to risks of
government action. The goal should be better regulation, not zero regula-
tion." ' Consequently, any rigid, new, comprehensive analytical require-

357. Donald T. Hornstein, Lessons from Federal Pesticide Regulation on the Paradigms
and Politics of Environmental Law Reform, 10 YALE J. ON REG. 369, 386 (1993). Else-
where Hornstein argues that "synoptic ideals impose informational and analytical burdens
that make effective government intervention impossible." Donald T. Hornstein, Paradigms,
Process, and Politics: Risk and Regulatory Design, in WORST TI-INGS FIRST?, supra note
123, at 158.

358. See CROSS, supra note 47, at 89 (1989) (observing that cost-benefit analysis
requirements permitted "a delaying strategy by industry or other opponents of carcinogen
regulation"); David C. Vladeck & Thomas 0. McGarity, Paralysis by Analysis: How
Conservatives Plan To Kill Popular Regulation, AM. PROSPECT, Summer 1995, at 78
(arguing that seemingly neutral procedural requirements for regulation are nothing more than
beard for bias against any regulation).

359. William Rodgers, Benefits, Costs, and Risks: Oversight of Health and Environmen-
tal Decisionmaking, 4 HARV. ENVTL. L. REV. 191, 200 (1980); see also Thomas 0.
McGarity, Regulatory Analysis and Regulatory Reform, 65 TEX. L. REV. 1243, 1302-03
(1987) (pointing out inherent "tension between timeliness and analysis").

360. GRAHAM & WIENER, supra note 49, at 21.
361. If risk trade-off analysis is captured by antiregulatory interests, it will lose credibil-
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ments are to be avoided. Yet some additional analysis is obviously required
if regulations are not to do more harm than good.

One promising approach to avoid counterproductive risks of regulation
is to focus regulation on truly significant risks. This aligns the avoidance
of regulatory risks with the comparative risk movement, which has already
made headway in government agencies .362 When the government regulates
significant risks, the regulation may well create its own risks, but the
government-created risks are less likely to exceed the regulated risk. How-
ever, when "the expected returns from the safety features demanded are so
tiny," people will "end up much less safe."363

While comparative risk analysis and elimination of reliance on the
precautionary principle reduces the probability of counterproductive regu-
latory action, there remains a prospect of perverse consequences. Indeed,
it is possible that a focus on the greatest risks might also cause the greatest
adverse consequences. Analysis of risk trade-offs is currently quite rare. 64

Hence, there is a need for some measure of RTA, as advocated by Graham
and Wiener, even after prioritizing attention toward the greatest risks.

The requirements of RTA should not become too rigid. Regulating
agencies should consider the most obvious risks of action, such as probable
substitutes, known foregone benefits, and direct risks from remediation.
A closely detailed analysis is probably unnecessary, insofar as the by-
product risks are inevitably somewhat speculative. The agencies should be
given authority to consider these offsetting risks and a directive to at least

ity, much as health/health analysis has suffered. See Cross, supra note 52, at 744-45
(reporting how consideration of health effects of economic costs of regulations has been
demeaned in Congress as merely excuse for agenda of interests desirous of preventing any
regulation). RTA must be structured and presented as regulatory improvement, not regula-
tory relief.

362. See supra note 300 and accompanying text (discussing comparative risk movement,
particularly within EPA).

363. Nathwani & Narveson, supra note 130, at 616.
364. The EPA's analysis of chlorine regulation is remarkable because it has at least

considered the relative safety of chlorine substitutes. See Graham, supra note 299, at 22.
Such consideration is the exception. Graham observes that:

Congress needs to mandate consideration of risk trade-offs because agencies
sometimes have incentives to downplay risks that are being induced by their
policies. For example, in the 1980s the National High Traffic Safety Administra-
tion refused to acknowledge that automobile fuel economy rules were decreasing
occupant safety by encouraging vehicle manufacturers to build smaller and lighter
cars. NHTSA is beginning to acknowledge this competing risk but only reluc-
tantly following a court order.
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consider the magnitude of the risks before regulating. Had government
institutions acted deliberately in response to the indoor asbestos scare,
rather than responding in a panic, the risk created by removal might well
have been avoided. 65

A simple form of RTA should be employed by agencies, whenever
authorized. In the course of this RTA, agencies should consider the exis-
tence of countervailing risks from the most obvious sources, as described
above. No precise algorithm should be compelled; agencies should con-
sider the risks on a case by case basis. Judicial review of agency decisions
should be correspondingly limited to egregious failure to consider risky
consequences of action.3" ExCessive analytic requirements or judicial
second-guessing will only muck up the system. One must rely to some
measure upon the good faith of agencies (constrained by public comments
and attendant risks of publicity) in order to act beneficially. Clearly,
however, the unexamined precautionary principle is an insufficient basis for
regulatory action.

IV. Conclusion

The precautionary principle rests upon an illusion that actions have no
consequences beyond their intended ends. In fact, there is no such thing
as a risk-free lunch. Efforts to eliminate any given risk will create some
new risks, while possibly reducing other ancillary risks. 6 If one's intent

365. See Cross, supra note 245, at 88-94 (observing that risks of removal were known,
but were temporarily ignored in response to public demands for precautionary action).

366. See GRAHAM &WIENER, supra note 49, at263 (suggesting that some court review
is essential to prevent agencies from neglecting countervailing risks and to "help instill in
agencies diligent attention to risk trade-offs"). Yet Graham and Wiener concede that the
"courts have not.., been a reliable source of leadership for more intelligent management
of society's risk portfolio." Id. at 260. One may hope for some self-restraint from courts
themselves. Cf. Corrosion Proof Fittings v. EPA, 947 F.2d 1201, 1222 (5th Cir. 1991)
(declaring that EPA must show "reasonable relationship" between costs and benefits of
regulation but need not prepare "an exhaustive, full-scale, cost-benefit analysis").

367. Policymakers must appreciate that action may have unforeseen benefits as well as
risks. Graham and Wiener suggest that these coincidental risk reductions are likely to be
far less common than countervailing risk increases, due to the characteristics of agencies.
GRAHAM & WIENER, supra note 49, at 232-33. While this is probably true, there are some
obvious instances where coincidental ancillary risk reductions may be substantial and should
be considered. For example, actions taken to reduce coal-fired generation in the interest of
combatting global warming could produce a substantial ancillary health benefit from
reduction in airborne particulates and occupational fatalities. As discussed above, a shift
from coal to nuclear power would produce substantial health benefit. See supra notes 62-77
dnd accompanying text (discussing serious environmental and health problems posed by coal
and calculating benefits of switching to nuclear power).
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is truly to protect public health and the environment, all of these incidental
risks must be considered, contrary to prevailing applications of the precau-
tionary principle.

The objective of this Article is to demonstrate how frequently counter-
vailing risks can arise from well-intended programs aimed at risk reduction.
The reader may object that my examples are selectively chosen. In fact, I
have not sought to demonstrate that every environmental program is coun-
terproductive, because many are not. For example, I believe that the pre-
vailing ambient air quality standards have been net beneficial. The body
of this Article does present a large number of cases of counterproductive
action, including some of the government's most prominent environmental
policies. The number and significance of these examples should be suffi-
cient to command attention and response.

Other readers may dispute the claims of my specific cases and contend,
for example, that nuclear power is more hazardous than fossil fuel-fired
generation of electricity or energy conservation. No intellectually honest
person could profess to have the dispositive truth about such a question.
My thesis is not dependent upon the facts of any particular example, how-
ever. Indeed, one who opposes my nuclear power example on the facts
implicitly concedes the existence of trade-offs and a measure of uncertainty
about their magnitude. This is all I need to establish in order to delegiti-
mate the precautionary principle.

Rhetorically, the precautionary principle may prove quite useful to
advocates of one particular policy or another. Pragmatically, the principle
is destructive, even self-destructive. Protecting public health requires rec-
ognition of the consequentialist complexity of regulatory action. Simplistic
rhetorical devices cannot account for this complexity. Environmental pro-
tection requires a more thoughtful response.
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