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Currently, more than ten federal stat- 
utes contain statements about risk and 
benefit assessment; the process of set- 
ting environmental standards increasing- 
ly rests on the analysis of risk. The 
courts have made numerous references 
to risk-benefit analysis in reviewing the 
actions of regulatory agencies. Yet the 
issue of what role risk-benefit assess- 
ment should have in energy or environ- 
mental policy is neither clear nor settled. 

effects; the choice of a dose-response 
model. 

Regulatory agencies, such as the Envi- 
ronmental Protection Agency (EPA) and 
the Occupational Safety and Health Ad- 
ministration (OSHA), promulgate stan- 
dards that reflect their policies on health 
risk. In doing so, they must consider the 
enabling statute, the intent of Congress, 
and the procedural requirements of the 
Administrative Procedure Act. The stat- 

Summary, Judicial review establishes whether the mandate of Congress is 
observed by an agency's rule-making mechanisms for setting environmental stan- 
dards or other regulations. Central issues in risk assessment now include whether a 
risk is significant, what the burden of proof for significance is, how to resolve the 
tension between the effort to reduce hazardous exposures and the goal of efficient 
regulation, and precisely how and in what detail the costs of regulation must be 
measured. Under current regulatory statutes, there are several paradigms for 
balancing costs and benefits. 

One reason is that many of the questions 
that arise in attempting to evaluate risk 
are what Weinberg (I) has called "ques- 
tions which can be asked of science and 
yet which cannot be answered by sci- 
ence . . . they transcend science." An- 
other is that decisions on how to measure 
or reduce risk are not purely scientific 
ones; they are policy choices as well, 
enveloped in the controversy that usual- 
ly accompanies policy disagreements. 

In carrying out this rule-making func- 
tion, regulatory agencies are frequently 
required to postulate answers to trans- 
scientific questions. These include the 
extrapolation to low doses of results 
obtained at high doses of a substance; 
the interpretation of carcinogenic poten- 
cies measured in different animal species 
to infer possible effects on humans; the 
meaning of benign tumors; the use of 
epidemiologic, in vivo, and in vitro stud- 
ies as evidence for establishing health 
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Utes vary greatly in their description of 
the risk analysis that the agency must 
perform. Because of the frequent ambi- 
guity of the statutory language and the 
discretion given to agencies in choosing 
objectives and methods of implementa- 
tion, litigation and judicial review are 
often the ultimate source of regulatory 
policy. 

The statutes have thus created an "un- 
easy partnership" (2) between adminis- 
trative agencies and the U.S. Courts of 
Appeal. The courts must scrutinize the 
procedures used by the agencies in form- 
ing regulations and also examine the 
substance of the agency policy. Agency 
findings of fact must be supported by 
evidence in the record. Environmental 
regulation is a difficult area for courts to 
oversee because of its technical content, 
and judges do not agree on the role of the 
courts in reviewing energy or environ- 
mental decisions. The positions of two 
judicial scholars of administrative law 
illustrate this. The late Judge Leventhal 
of the D.C. Circuit Court of Appeals 
believed that the courts have a "central 
role of ensuring the principled integra- 
tion and balanced assessment of both 
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environmental and non-environmental 
considerations in federal agency deci- 
sion-making" (3). In his view, the deci- 
sions taken by the agency are reviewed 
by competent judges, who apply uniform 
standards of review, thus limiting the 
dependence of results on the court that 
hears the case. A different view was 
expressed by Judge Bazelon, also of the 
D.C. Circuit, who stated: "Because sub- 
stantive review of mathematical and sci- 
entific evidence by technically illiterate 
judges is dangerously unreliable, I con- 
tinue to believe we will do more to 
improve administrative decision-making 
by concentrating our efforts on strength- 
ening administrative procedures" (4). 

Considering the technical complexity 
of the assessment of health risks, it is 
understandable that courts would be 
cautious about interposing their judg- 
ments on these issues. Nevertheless, the 
last decade has brought closer judicial 
scrutiny of environmental policy, as 
courts have re~uired more formal and 
rigorous administrative proceedings. 
Under the "hard look" doctrine of ad- 
ministrative law, the agency must ana- 
lyze the evidence, describe its method- 
ology, and explain the rationale for its 
decision (5). 

In this article we discuss the treatment 
in law of several key issues in risk as- 
sessment: the meaning of the 1980 Su- 
preme Court ruling that OSHA must 
demonstrate that a standard is needed to 
remedy a "significant risk," the burden 
of proof of the significance of risk under 
conditions of scientific uncertainty, and 
the resolution of the conflict between the 
desire for accuracy and the need to re- 
duce hazardous exposures. We then re- 
view approaches that have been taken in 
balancing the economic costs against the 
benefits of risk reduction. 

Significance and Risk 

In the 1980 Supreme Court ruling in 
Industrial Union v. American Petroleum 
Institute (6), the court required OSHA to 
demonstrate, before it issues a standard, 
that "it is reasonably necessary and ap- 
propriate to remedy a significant risk of 
material health impairment. " Lower 
courts had recognized that not all risks 
can be eliminated by regulation; some 
are too slight (de minimis) to be consid- 
ered. 

In a case involving the use of acryloni- 
trile in beverage containers (7), the court 
interpreted the legal definition of addi- 
tive as requiring that a substance migrate 
into food "in more than insignificant 
amounts." Although the court said the 
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second law of thermodynamics guaran- 
tees that some acrylonitrile will enter the 
beverage, it decided that this fact alone 
does not make acrylonitrile an additive. 

In cases under the Clean Air Act and 
the Toxic Substances Control Act the 
courts recognized that the regulatory 
agency has the power, "inherent in most 
statutory schemes, to overlook circum- 
stances that in context may fairly be 
considered de minimis" (8). However, if 
the EPA wishes to ignore low levels of a 
substance, it must find "the concentra- 
tion at which there are only trivial bene- 
fits to be derived from regulation"(9). 

In previous OSHA cases the lower 
courts did not apply close scrutiny to 
agency regulation of uncertain risks. For 
example, in a 1975 case the court upheld 
a reduction in the standard for workplace 
exposure to vinyl chloride from 50 to 1 
part per million. It did not request that 
OSHA calculate the number of cancers 
to be expected from either exposure lev- 
el or adopt a model of carcinogenesis; 
the opinion does not mention the prob- 
lem of extrapolation from animal tests 
(10). Another court in 1978 upheld the 
standard for coke oven emissions, ac- 
knowledging that no safe level of expo- 
sure could be shown (11). A strong 
expression of this approach came in a 
1976 opinion by J. Skelly Wright, now 
Chief Judge of the D.C. Circuit, uphold- 
ing an EPA regulation restricting lead as 
a gasoline additive. He said that "a de- 
termination of endangerment to public 
health is necessarily a question of policy 
that is to be based on an assessment of 
risks and that should not be bound by 
either the procedural or the substantive 
rigor proper for questions of fact" (12). 
The agency was left free to adopt risk- 
averse regulations. 

In contrast, the Supreme Court ruling 
in Industrial Union (6) requires OSHA to 
develop better evidence of the risks of 
exposure. The Occupational Safety and 
Health Act calls for safe employment, 
and the court noted that " 'safe' is not 
the equivalent of 'risk-free.' There are 
many activities that we engage in every 
day-such as driving a car or even 
breathing city air-that entail some risk 
. . . nevertheless, few people would con- 
sider these activities 'unsafe.' Similarly, 
a workplace can hardly be considered 
'unsafe' unless it threatens the workers 
with a significant risk of harm." 

The court based its decision primarily 
on economic considerations, that is, a 
recognition that regulation of low-level 
exposures is very costly. It pointed out 
that under OSHA's rules, once a sub- 
stance was determined by specific evi- 
dence to induce cancer in animals, or in 

humans who experienced extremely high 
exposures, it must be regulated. Since 
the National Institute of Occupational 
Safety and Health (NIOSH) had 2415 
substances on its list of suspected carcin- 
ogens and OSHA listed 269 of them as 
carcinogens subject to regulation, fol- 
lowing this course "would give OSHA 
power to impose enormous costs that 
might produce little, if any, discernible 
benefit." The court concluded that Con- 
gress did not intend to give OSHA such 
broad power. After a review of the legis- 
lative history of the Occupational Safety 
and Health Act, the court rejected the 
view that "the mere possibility that 
some employee somewhere in the coun- 
try may confront some risk of cancer is a 
sufficient basis for . . . the expenditure 
of hundreds of millions of dollars to 
minimize that risk." It then proceeded 
further: if OSHA were correct in arguing 
that it need not characterize a risk as 
significant, the statute might be uncon- 
stitutional as an overly "sweeping dele- 
gation of legislative power" (13). 

Conclusively showing the significance 
of risks from low-level exposures would 
require resolution of issues that range 
from the choice of a dose-response mod- 
el to the definition of "acceptable" risk. 
OSHA's rule-making allowed it to avoid 
this problem; it did not establish a safe 
exposure level of a substance. OSHA 
required standards to be set at the lowest 
level feasible. But this approach incorpo- 
rated other assumptions about carcino- 
genesis, such as the no-threshold hy- 
pothesis. The extent to which a finding 
of significance may rest on such assump- 
tions is unclear. The Suvreme Court 
refused to consider what factual findings 
are necessary to establish significance. 
In footnotes to its opinion (6), it stated 
that animal studies could support "a 
conclusion on the significance of the 
risk" and that epidemiologic evidence, 
even if insufficient to generate a dose- 
response model, "would at least be help- 
ful'' in deciding whether a risk is signifi- 
cant. 

However, with animal studies there 
are still the questions of extrapolation 
and interspecies comparison, and appro- 
priate epidemiologic studies may be non- 
existent, so the evidence suggested by 
the court may still not resolve the con- 
troversy. 

On some occasions, however, OSHA 
regulates a well-defined risk. The Su- 
preme Court considered what level of 
known risk is significant by bounding the 
concept. It noted that a one per billion 
risk of cancer from chlorinated water 
would not be significant, while a one per 
thousand risk of death from inhaling gas- 

oline vapor would be. Somewhere in 
between lies significance; where that 
point lies must require case-by-case de- 
termination. 

Under other statutes, courts confront- 
ed with a known risk have often ruled 
that if the probability or severity of harm 
is very low, the risk should not be regu- 
lated. In nuclear power plant licensing, 
the courts have noted that there is a 
small probability of a major accident 
from a meltdown, but because the 
chance of such an occurrence is so low, 
it need not be factored into the environ- 
mental impact statement (14). Similarly, 
a nuclear plant exposes some persons to 
low-level radiation; this guarantees that 
some risk exists, but it is of such low 
severity that courts and agencies have 
found it "clearly acceptable under exist- 
ing conditions" (15). The D.C. Circuit 
acknowledged that this risk might at 
some future time be proved severe, but 
did not find that possibility sufficient to 
justify refusing a license. As the court 
added in a later case, "even the absolute 
certainty of de minimis harm might not 
justify government action . . . whether a 
particular combination of slight risk and 
great harm, or great risk and slight harm, 
constitutes a danger must depend on the 
facts of each case" (16). 

Burden of Proof 

When the risk is uncertain, what is the 
burden of proof that an agency must 
satisfy to demonstrate significance? The 
law usually requires that a fact or an 
overall finding (such as civil liability) be 
supported by a "preponderance of the 
evidence" or "more likely than not" (51 
percent). The normal rule of administra- 
tive law is that "it is the proponent of a 
rule or order who has the burden of proof 
in administrative proceedings" (6). With 
the exception of the Federal Insecticide, 
Fungicide, and Rodenticide Act (FI- 
FRA), which places the burden on the 
registrant to prove that a pesticide is 
safe, environmental statutes follow this 
principle. In earlier cases OSHA was not 
required to demonstrate the significance 
of a risk. But in the benzene case the 
Supreme Court held that "the burden 
was on the agency to show, on the basis 
of substantial evidence, that it is at least 
more likely than not that long-term expo- 
sure to 10 ppm of benzene presents a 
significant risk of material health impair- 
ment" (6). 

While this principle applies to the 
overall finding of significance, it does not 
apply to the components of the analysis. 
The basic principles of scientific proof 
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must be followed wherever there is a 
consensus among scientists. For a spe- 
cific piece of evidence to be valid, such 
as the induction of tumors in mice by 
chemical X ingested under conditions Y, 
the findings must be replicable and be 
statistically significant at commonly pre- 
scribed levels. A finding of carcinogene- 
sis must be "proven" with 95 percent 
confidence or greater. However, there 
are some issues in the measurement of 
risk about which there is no scientific 
consensus. Here the agency is held to a 
lower burden of proof than "a prepon- 
derance of the evidence." 

The Supreme Court ruling allowed 
OSHA to adopt conservative assump- 
tions about carcinogenesis "so long as 
they are supported by a body of reputa- 
ble scientific thought" (6). It also stated 
that the agency has no duty to calculate 
the exact probability of harm. Therefore 
OSHA may regulate carcinogens by esti- 
mating the risk, and characterizing it as 
significant, on the basis of the most 
conservative dose-response models. Al- 
lowing the agency to choose answers to 
transscientific questions that are not nec- 
essarily the most popular or most logical, 
but are supported by some experts, 
would allow OSHA to assume signifi- 
cance even where a preponderance of 
the evidence does not support such a 
finding. 

it decides that delay "is outweighed by 
the benefits of proceeding" (18). 

When further research is unlikely to 
produce additional knowledge, delay is 
inappropriate. Thus a court contemplat- 
ing the risks of low-level radiation from a 
nuclear plant refused to consider that the 
exposure might be proved hazardous be- 

clearly insufficient to justify the incre- 
mental costs of using such technologies" 
(21). Similarly, FIFRA requires suspen- 
sion of pesticides when there is "unrea- 
sonable risk to man or the environment, 
taking into account the economic, social, 
and environmental costs and benefits" 
of the pesticide. Similar language ap- 

cause "There is no indication that either 
possibility could be rendered other than 
speculative during the foreseeable fu- 
ture" (18). 

Sometimes delay is inappropriate be- 
cause Congress has clearly chosen the 

pears in the Toxic Substances Control 
Act (22). 

When the "unreasonable risk" lan- 
guage appears, the courts have imposed 
balancing as a prerequisite to regulation. 
Under the Consumer Products Safety 
Act (CPSA) and the Federal Hazardous 
Substances Act (FHSA), the courts have 
held that such language "necessarily in- 
volves a balancing test like that familiar 
in tort law" (23). This balancing formula, 
called "Learned Hand's algebra" after 
the great jurist of the 1920's, has three 
components: the burden of the regula- 
tions, the probability of harm occurring 
from the product or conduct at issue, and 

result-oriented approach in the relevant 
statute. The EPA must establish ambient 
air quality standards for pollutants even 
where the current state of knowledge 
makes this difficult; it must make do with 
the best information available (19). But 
in other cases, such as occupational ex- 
posure to suspected carcinogens about 
which little research has been done, it is 
difficult to decide whether to delay. Thus 
far, the courts have given no clear guid- the severity of the harm if it occurs. A 

regulation is valid if the severity of the 
injury, factored by its probability, out- 

ance. 
The Supreme Court appeared to en- 

dorse both factual accuracy and result weighs the burden of regulation. This 
allows the courts to make a subjective 
assessment of the imposition on the con- 

orientation in the benzene case. As de- 
scribed in the opinion, if the agency is 
explicit in its choice of models, it may 
attempt to eliminate almost all cancer 
risks by adopting a "one-hit" theory of 

sumer. 
2) A second approach to balancing 

costs and benefits appears in the Clean 
Water Act. The EPA must consider 
costs, but they are much less central to 
the decision than under the first ap- 
proach. In establishing phase I (1977) 

carcinogenesis. But the court has also 
called for stronger evidence, better doc- 
umentation, and clearer proof that a risk 
exists; it found the evidence of low-dose Factual Accuracy 
benzene carcinogenicity inadequate (20). effluent standards, the agency must con- 

sider the total cost of standards, includ- Risk assessment by regulatory agen- 
cies reflects a tension between two basic 
goals of regulation. McGarity (17) has 

ing potential unemployment and disloca- 
Balancing tion. It need not make a quantitative 

comparison of cost and benefit, and it is 
to impose the standard unless the mar- 
ginal level of effluent reduction is "whol- 
ly out of proportion" to the cost. For 
phase I1 (1987) standards, the total cost 

described these as factual accuracy and 
result orientation. To achieve the first 
goal, the agency should wait until suffi- 

A critical question is the extent to 
which economic costs should be weighed 
against the benefits of risk reduction. 
Statutes dealing with the environment 

cient data have been accumulated before 
imposing regulations. The second goal 
requires agencies to implement policies and energy differ in their approach to this 

issue, and the courts are wrestling with 
it. There are four types of statutory 

need not be compared to benefit, but 
only considered. One court of appeal has 
required a cost-effectiveness analysis of 

that Congress considers socially desir- 
able. An agency may choose to endorse 
a particular result and acknowledge that frameworks, as described below. alternative strategies to implement phase 

I1 controls. 
When an individual polluter wishes a 

factual accuracy is impossible, or it may 
regulate only where it can be accurate. 
To avoid this choice, an agency faced 
with a risk of uncertain magnitude may 
choose to defer regulatory action until 
more studies are completed that will 

1) One class of statutes requires that 
the agency balance cost and benefits. 
Some statutes explicitly require cost- variance from the effluent standards, the 

result is different. The U.S. Supreme 
Court ruled in 1980 that the economic 

benefit analysis. The most important ex- 
ample is the National Environmental 
Policy Act (NEPA), which mandates capability of an individual plant to bear 

the costs of a phase I standard may not 
be considered (24). But under phase I1 
individual economic hardship will justify 
a variance. The reasoning is that phase I 
standards already incorporate costs, be- 
cause they are calculated on the basis of 
the best control system now in use; 
segments of industry that have not at- 

better define the risk. If the agency has 
underestimated the risk, delay will prove 
to have unnecessarily injured some; if it 

"balancing of the environmental costs of 
a project against its economic and tech- 
nological benefits"; a numerical cost- 

has overestimated it, delay will avert the 
imposition of excessive costs. In a case 
where the agency lacked complete evi- 

benefit analysis is required in cases 
where other methods provide inadequate 
detail. More recently, the Outer Conti- 
nental Shelf Lands Act, amended in 
1978, requires offshore drilling to be 
done with the safest technology, except 

dence of the environmental impact of its 
action, the D.C. Circuit held that the 
agency must give "full and careful con- 
sideration" to delay, but may proceed if 

tained this level should be required to do 
so. Individual consideration is appropri- when "the incremental benefits are 
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ate for phase I1 because such cost analy- 
sis has not yet been performed. 

3) A third approach is to ignore costs 
and focus on the issue of health risk. The 
Delaney clause of the federal Food, 
Drug, and Cosmetic Act, which provides 
that no additive can be approved "if it is 
found to induce cancer," is an example. 
In theory, once tests demonstrate the 
carcinogenicity of a substance, no con- 
sideration of its benefits or the costs of 
its removal is relevant; the additive is 
banned. This approach is used in other 
statutes, although not with the same 
clean-cut rejection of balancing. For in- 
stance, the Clean Air Act requires the 
establishment of primary national ambi- 
ent air quality standards solely as a func- 
tion of health risk. Considerations of 
economic or technological infeasibility 
cannot be used in formulating these stan- 
dards (25). 

4) It is the Occupational Safety and 
Health Act that has been the main focus 
of the debate over balancing. Regulation 
under this act raises very difficult ques- 
tions about the assessment and accept- 
ability of health risk, and the answers to 
the problems of low-level occupational 
exposure to toxic substances will influ- 
ence policies in many other areas. Sec- 
tion 6(b)(5) of the statute provides that 
standards must assure "to the extent 
feasible" that "no employee will suffer 
material impairment of health." The 
Courts of Appeal had interpreted the 
word "feasible" to require only that the 
technology existed and could be installed 
without destroying the industry. In 1974 
the D.C. Circuit ruled that standards 
were feasible even though they were 
financially burdensome to the employer 
and reduced his profit margin; even a 
standard that bankrupted some individ- 
ual employers could be feasible (26). But 
in a groundbreaking 1978 ruling on 
OSHA's benzene standard, the Fifth Cir- 
cuit endorsed cost-benefit balancing 
(27). It held that the benefits of a stan- 
dard must bear a "reasonable relation- 
ship" to its costs, because the statutory 
definition of health standards as "pro- 
cesses reasonably necessary to provide 
safe or healthful employment" implied a 
balancing of costs and benefits. Howev- 
er, in other contexts the phrase "reason- 
ably necessary" only requires that the 
agency action bear a rational relationship 
to the statutory purpose (28). In 1979 the 
D.C. Circuit upheld OSHA's cotton dust 
standard and held that OSHA need not 
balance costs and benefits (29). 

When the benzene case reached the 
Supreme Court in 1980, the main opinion 
avoided the issue of balancing. Then in 
1981 the court ruled in American Textile 

Manufacturers Institute (ATMI)  that bal- 
ancing was inappropriate under its read- 
ing of the legislative history of the Occu- 
pational Safety and Health Act. The 
court held that Congress had performed 
balancing and intended to place "the 
'benefit' of worker health above all other 
considerations save those making attain- 
ment of this 'benefit' unachievable. Any 
standard based on a balancing of costs 
and benefits by the Secretary that strikes 
a different balance than that struck by 
Congress would be inconsistent with the 
command set forth in §6(b)(5)" (30). The 
court also held that interpretation of the 
phrase "reasonably necessary" to re- 
quire balancing of costs and benefits 
"would eviscerate the to the extent fea- 
sible requirement. " 

The court ruled that feasibility, not 
cost-benefit consideration, is the only 
factor that takes precedence over worker 
health. It defined feasible as "capable of 
being done." It refined the definition of 
economic feasibility, but still left some 
aspects uncertain. For instance, OSHA 
conducted studies to estimate the cost of 
complying with the new standards and 
concluded that the cost would not seri- 
ously threaten the textile industry and 
that the industry would maintain "long- 
term profitability and competitiveness." 
The court refused to decide whether a 
standard that threatens this status is fea- 
sible. 

Obviously, an analysis of these eco- 
nomic questions requires estimates of 
costs. The precision needed for these 
estimates is not certain. In A T M I ,  the 
cost studies were based on a hypotheti- 
cal dust standard that was less strict than 
the one actually adopted; thus the cost 
estimates were too low. The studies also 
overestimated the cost by miscalculating 
the amount of synthetic fibers used. 
OSHA claimed it could not generate 
more precise figures unless industry was 
willing to release proprietary data. It 
then assumed that the overestimate of 
cost roughly equaled the underestimate 
due to the hypothetical standard. The 
court admitted that a cost estimate based 
on the actual standard "surely would be 
preferable," but held that the lower 
court had the power to accept OSHA's 
estimate under the circumstances. The 
court concluded that OSHA "acted rea- 
sonably" and that the lower court had 
not "misapprehended or grossly misap- 
plied" the test for substantial evidence. 

The ATMI case should resolve the 
meaning of "to the extent feasible" for 
this issue, but feasible has a different 
meaning in other contexts. The feasibil- 
ity of a standard, as just discussed, is not 
the same as the feasibility of various 

methods employed to achieve the stan- 
dard. Two Courts of Appeal implied that 
this provision necessitates a cost-effec- 
tiveness analysis of possible solutions. 
Thus the employer might avoid expen- 
sive engineering controls by demonstrat- 
ing that they are not feasible because 
they are not cost-effective (31). In ATMI 
the Supreme Court noted that if two 
methods that achieved the same reduc- 
tion of health risk were both feasible, the 
more burdensome method might not be 
"reasonably necessary." So it appears 
that cost-effectiveness is needed for 
OSHA standards. 

The ATMI decision also implied that 
the "reasonably necessary" language 
might require cost-benefit balancing for 
other hazards. The feasibility principle 
of section 6(b)(5) only reflects the intent 
of Congress to regulate toxic materials as 
much as possible; it does not necessarily 
apply to safety or noise standards, for 
example. Therefore standards in those 
areas might require "some form of cost- 
benefit analysis." Again, the court did 
not decide this issue. 

However the problems are resolved, if 
balancing is to play a role in environmen- 
tal law, some attempt must be made to 
value human life and health. Society, 
either implicitly or explicitly, places a 
dollar value on the preservation or sav- 
ing of a life. The most dramatic example 
is the jury award. Juries make death 
awards in auto accidents, product liabil- 
ity suits, and medical malpractice cases. 
Statutory compensation systems such as 
the federal black lung disease program or 
state workers' compensation also put a 
price on injury or death. Legislative 
decisions to finance programs whose ef- 
fects are documented also value life be- 
cause they expect to save a certain num- 
ber of lives for a certain number of 
dollars. Examples are mobile cardiac 
emergency units and drinking water 
treatment plants (32). Human life is not 
the only aspect that is difficult to evalu- 
ate, and balancing under environmental 
statutes often involves comparing intan- 
gible costs and benefits. It is through 
balancing that the courts attempt to 
weigh such factors as scenic beauty, 
preservation of animal life, and quality of 
life. 

Prospects for Risk Assessment 

There is no doubt that agencies and 
courts will continue to be troubled by 
risk questions. The easiest administra- 
tive policy-eradication of risk to the 
greatest extent possible-has been de- 
clining in popularity as we have become 
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9. Ibid.. D. 1284 aware of the finite nature of our re- 
sources. The costs of environmental reg- 
ulation seemed less burdensome at  a 
time when the United States had greater 
economic advantages. Yet the calculus 
of risk involves basic values that will 
always be weighted differently by differ- 
ent individuals. Decision-makers select a 
policy that implicitly weighs health, 
quality of life, economic opportunity, 
and environmental amenities. Consensus 
is almost impossible, yet we have no 
alternative but to  seek increasingly ra- 
tional approaches (33). 

Risk-benefit assessment is still in de- 
velopment. Better methodology and bet- 
ter procedures in the agencies and courts 
are urgently needed. The distributive ef- 
fects of regulation (which groups are 
benefited and burdened by a policy), and 
the trade-offs between present and future 
generations should be considered. Re- 
cent articles have called for new tx-oce- 
dures in policy-making: generic rule- 
making on transscientific issues, full dis- 
closure of the uncertainties contained in 
all risk decisions, and the use of perma- 
nent special masters to advise appellate 
courts in these cases (34). More accurate 
and just results may be  possible in the 
future. 
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