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Editors’ Summary: This Article explores the relationship between the “precau-
tionary principle,” statutory regulation, and the law of toxic torts, with a focus
on personal injury. The Article introduces the concept of precautionary envi-
ronmental law through an analysis of the prevailing risk-based paradigm of
statutory environmental regulation contrasted with a more precautionary, eco-
logical approach. Next, it identifies the dominant injury-based paradigm in en-
vironmental tort law and concludes that if tort is to meaningfully contribute to
environmental protection in the 21st century, a paradigm shift is in order. The
Article next applies an “ecological paradigm” to the tort context, exploring the
potential for a precautionary approach to the law of toxic torts. In particular,
three proposals for precautionary reform in tort law are presented: a relaxation
of the single cause-of-action rule; an increased use and liberal treatment of the
tort of environmental battery; and the imposition of a reverse burden of proof
on causation in environmental torts. The Article concludes that the adoption of
such proposals is necessary both from the ecological perspective and in order
to ensure that tort meets its core goals of compensation and deterrence in envi-
ronmental cases.

“People, not chemicals, have the right to be presumed in-
nocent until proven guilty. People also have the right not
to be experimented on without informed consent; no one
has ever been given the opportunity to grant or deny their
consent before being exposed to the [toxic] burden that
now contaminates us all.”1

I. Introduction

We live in a time of environmental crisis. Overwhelming ev-
idence indicates that we are degrading and destabilizing the
natural systems upon which life as we know it depends.2 We
are all familiar with the major manifestations of this phe-
nomenon: deforestation; climate change; species loss; water
scarcity; and air and water pollution.3 As microcosmic ex-
pressions of the ecological macrocosm, human bodies are
also exhibiting signs of degradation and destabilization.
Each year in the United States alone, more than one-half

million people die of cancer,4 and scientists believe that
many thousands of these deaths are caused by environmen-
tal pollution.5 Meanwhile, ongoing discharges of toxic
chemicals into air and water continue to compromise eco-
systems, planting the seeds of future illness.

This environmental and human health crisis exists de-
spite a very high level of consensus in society that environ-
mental protection is a top priority.6 Even more remarkable,
the environmental crisis persists despite the existence of
two overlapping forms of legal regulation—statutory and
tort—that are supposed to express shared societal values.
Why? The answer may be that we have adopted paradigms
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of environmental protection that simply do not work.7 They
do not work because they have failed to come to terms with
the problem of scientific uncertainty that inheres in most en-
vironmental questions and because they have failed to ap-
preciate the resulting ethical imperative of precaution in
ecological matters.8

This Article explores the relationship between the “pre-
cautionary principle,”9 statutory regulation, and the law of
toxic torts, with a focus on personal injury. Part II presents a
brief analysis of the unique role of tort in environmental pro-
tection. Part III reviews the problem of scientific uncer-
tainty in environmental law. Part IV introduces the concept
of precautionary environmental law through an analysis of
the prevailing risk-based paradigm of statutory environ-
mental regulation contrasted with a more precautionary,
ecological approach proposed by Prof. Joe Thornton and
others.10 Part V identifies the dominant injury-based para-
digm in environmental tort law and concludes that if tort is
to meaningfully contribute to environmental protection in
the 21st century, a paradigm shift is in order. Part VI applies
Professor Thornton’s “ecological paradigm” to the tort con-
text, exploring the potential for a precautionary approach to
the law of toxic torts. In particular, Part VI presents three
proposals for precautionary reform in tort law: a relaxation
of the single cause-of-action rule; an increased use and lib-
eral treatment of the tort of environmental battery; and the
imposition of a reverse burden of proof on causation in envi-
ronmental torts. The Article concludes that the adoption of
such proposals is necessary both from the ecological per-
spective and in order to ensure that tort meets its core goals
of compensation and deterrence in environmental cases.

II. The Role of Tort in Environmental Protection

Despite the existence of a complex and comprehensive web
of environmental statutes and regulations, tort has a critical
role to play in environmental protection for at least two rea-
sons. First, notwithstanding its size and clout, statutory en-
vironmental law sometimes proves inadequate. Whether be-
cause of political pressure, mistake, or inertia, environmen-
tal regulators sometimes simply fail to prevent or remedy
significant environmental problems.11 In such cases, tort
may be the only means to provide redress to injured victims
and deter environmental wrongdoing.12 Second, even where

a strong regulatory regime exists, tort’s unique characteris-
tics enable it to supplement, and in some cases even outper-
form, statutory environmental law.13

Significantly, tort does not suffer from the inconsisten-
cies and variations in enforcement that accompany statutory
regimes. Rather than relying on bureaucracies that can be
eviscerated through budget cuts, manipulated for political
ends, or “captured” by regulated industries,14 environmen-
tal tort is enforced by a stable, highly motivated, and well-
resourced plaintiffs’ bar. Free from the political constraints
that limit government action, tort also has a greater ability to
attach financial consequences to environmental wrongdo-
ing that are substantial enough to seriously impact corporate
profit margins.15 In effect, tort damage awards force corpo-
rate actors to internalize the environmental costs of their be-
havior. Thus, more than its statutory sibling, tort has the po-
tential to actually change the economic equation—making
it cheaper to protect than to pollute the environment.16

Finally, on a symbolic level, tort liability “provides a signal
of the limits of propriety in the creation of chemical and
other risks in the environment.”17

To be sure, tort suffers from important limitations as a ve-
hicle for environmental protection, most notably its focus
on human-centered harms, as well as the problems of proof
discussed at length in this Article. However, because of its
unique strengths, tort law will undoubtedly play a role in
shaping the environmental history of the 21st century.

III. Scientific Uncertainty and Environmental Law

Be it statutory or tort-based, environmental law must grap-
ple with the problem of scientific uncertainty that pervades
most, if not all, environmental issues. At its most fundamen-
tal, the phenomenon of scientific uncertainty in the realm of
ecology can be summed up as follows: despite our best ef-
forts, we do not now—and may never—fully understand
how nature works, and, in particular, how new human-made
synthetic chemicals interact with and affect natural systems,
including the human body.

There are many reasons for this uncertainty including the
massive complexity of natural systems,18 the (ethical) im-
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possibility of testing industrial chemicals on humans,19 the
extreme novelty of synthetic chemicals in evolutionary his-
tory,20 the sheer number of synthetic chemicals in the envi-
ronment,21 and the dearth of data on the health and environ-
mental effects of such chemicals.22

This last factor, the lack of environmental and health data,
is perhaps both the most significant and the most surprising.
In 1984, the National Research Council found that there was
no toxicity data at all for approximately 80% of the 48,523
unregulated chemicals then in commerce.23 When the Envi-
ronmental Defense Fund updated this research in the late
1990s, it found that chronic toxicity data was missing for
70% of the top-selling synthetic chemicals.24 The National
Institute for Occupational Safety and Health reports that
millions of chemical mixtures in commercial use have never
been tested for their reproductive effects.25 Even chemicals
that are commonly found in homes, those one might reason-
ably expect to be most closely studied, remain poorly under-
stood; EPA admits that “not much is known about what
health effects occur from the levels of organics usually
found in homes.”26

In contrast to the “preventable scientific uncertainties”27

that result from the simple failure to investigate, there are
also inherent, “trans-scientific”28 limitations on research-
ers’ ability to identify the health and environmental im-
pacts of synthetic chemicals.29 Key aspects of scientific

analysis, such as the ability to test hypotheses, break
down in the environmental arena. Professor Thornton
provides a compelling illustration of this problem in the
context of environmental “risk assessments” (discussed in
greater detail below):

Suppose a risk assessment for an incinerator predicts
that the local community will experience exposures that
pose cancer risks of one per million. . . . Suppose further
that the prediction turns out to be grossly wrong, with
cancer risks 10, 000 times higher than expected. . . . [The
incinerator’s actual impacts] will probably never be
studied at all, since most places are never the subject of
epidemiological or ecological studies. If the effects are
somehow discovered, they will never be definitively
linked to the emissions from the incinerator, because the
contribution of that facility can never be clearly distin-
guished from that of other contributing factors, includ-
ing chemicals from other kinds of sources, other inciner-
ators in the region, and other incinerators halfway across
the world. Testing a risk assessment’s prediction in the
real world would require a mode of environmental moni-
toring and causal analysis that is far beyond the reach of
any foreseeable science. Even a weather forecast turns
out to have been observably right or wrong, allowing
meteorologists to refine their methods of prediction with
each passing day; whether a risk assessment was per-
fectly accurate or grossly off-base we will never know.30

Whatever the reasons, the reality is that even for the
small minority of chemicals that have undergone intensive
study, science has not been able to achieve certainty in
evaluating their impacts.31 Many thousands of others have
undergone little or no investigation for health and envi-
ronmental effects.32 In either case, we cannot delineate
with any precision the real-world consequences of releas-
ing synthetic chemicals into the environment. In specific
instances of suspected environmentally induced illness,
the generic uncertainty regarding chemical contaminants
is compounded by factors specific to particular diseases
and individuals.

Typically, a toxic plaintiff’s injury is produced at an invis-
ible, subcellular level, with no witness to attest that chemi-
cal X initiated disease process Y.33 The toxic plaintiff’s dis-
ease (often cancer) is usually multifactoral, poorly under-
stood, and/or involves long latency periods.34 Sometimes,
the substance at issue was produced by multiple defendants
who dispersed it into the environment making it difficult or
impossible for the plaintiff to identify which defendant
caused her harm.35 In some cases, there are so many sources
emitting so many potentially harmful contaminants that it
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becomes virtually impossible for a plaintiff to prove who or
what caused her harm.36

Thus, on both the macroscopic and microscopic levels,
certainty in the evaluation of contaminant impacts is virtu-
ally unattainable. Nonetheless, environmental law is tasked
with the mandate of regulating contaminants to protect hu-
man health and the environment and doing justice in indi-
vidual cases of environmental wrongdoing.

IV. Paradigms for Environmental Protection I:
Statutory Environmental Law

If we accept that environmental law must do its work in the
presence of pervasive and profound uncertainty, the next
question is how environmental law should relate to this un-
certainty. Should we err on the side of caution, or should we
err on the side of minimal disruption to business as usual?
The answer to this question depends in part upon the as-
sumptions we bring to the analysis. Two kinds of collective
assumptions inform the debate—the material and the nor-
mative. Material assumptions are beliefs about physical re-
ality.37 Normative assumptions, in contrast, are beliefs
about ethics or morality, i.e., the way things should be.38

I will argue that our current systems of both statutory and
tort environmental law are based on material assumptions
about the environment and our ability to predict ecological
consequences that are overly optimistic at best. Further, en-
vironmental law in both forms incorporates normative as-
sumptions that no longer make sense in our chemicalized
society. These inappropriate assumptions have birthed para-
digms for environmental regulation that fail to achieve the
consensus goal of environmental protection.

A. The Risk Paradigm

In his comprehensive analysis of the regulation of organo-
chlorines, Professor Thornton, of the University of Ore-
gon’s Center for Ecology and Evolutionary Biology, has
elucidated the prevailing “risk paradigm” of statutory envi-

ronmental regulation in the United States.39 Briefly, the risk
paradigm is based on the idea that science can identify “ac-
ceptable” levels of particular contaminants in the environ-
ment, and regulation should be designed to achieve these ac-
ceptable levels.40

For our purposes, the salient feature of the risk paradigm
is that it places the burden of proving the characteristics of
synthetic chemicals on regulators rather than producers.
This approach starts with a kind of “chemists-in-Wonder-
land” material premise that if science lacks evidence of the
harmfulness of a substance, the substance is probably safe
(despite the fact that we likely have not studied it and even if
we did we could not achieve certainty in delineating its im-
pacts).41 The result is a system that requires government to
prove the potential for harm in order to justify regulation,
while sidestepping the scientific reality that such proof may
be unavailable unless and until serious (and possibly irre-
versible) damage has been caused. On the normative level,
the risk paradigm appears to be animated by a misplaced
deference to industrial choices.42 The system prioritizes
business as usual over precaution and actually perpetuates
uncertainty regarding the effects of environmental contami-
nants, since the innocent-until-proven-guilty policy creates
obvious economic disincentives to the discovery of evi-
dence of harmfulness.43

Methodologically, the centerpiece of the risk paradigm is
the risk assessment, in which scientists examine a particular
chemical in isolation and attempt to quantify the harm that
would result from its release at various concentrations.44 We
have already seen that the risk assessment methodology suf-
fers from a fatal flaw in that the crucial scientific principle of
testability is absent.45 Another critical problem with risk as-
sessments is that they typically fail to account for the syner-
gistic interactions of a particular chemical with the thou-
sands of others currently present in the environment.46 In ad-
dition, the process of risk assessment is highly vulnerable to
the personal and institutional biases of the assessors47 since
there are multiple and divergent modes of performing risk
assessment and since variations in the model can result in
vastly different outcomes:

When a group of scientists at EPA, for example, used
four acceptable models to calculate the cancer risk posed
by trichloroethylene in drinking water, they found that
the resulting risk estimates varied by a factor of 100 mil-
lion. The authors concluded, “These estimates provide a
range of uncertainty equivalent to not knowing whether
one has enough money to buy a cup of coffee or pay off
the national debt.”48

In other words, the results of risk assessments are, in many
cases, so uncertain as to be meaningless. Undaunted by this
reality, the current risk-driven system of regulation uses

ENVIRONMENTAL LAW REPORTER
Copyright © 2005 Environmental Law Institute®, Washington, DC. reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.

35 ELR 10364 6-2005

36. See Bockrath v. Aldrich Chem. Co., 21 Cal. 4th 71, 83 (Cal. 1999) (in
dicta) (“A cancer-afflicted plaintiff suing every manufacturer of an
airborne substance found in the Los Angeles basin probably would
be exposed to sanctions for the suit, even if certain defendants even-
tually were found to have made a product that was a substantial fac-
tor in the onset of the plaintiff’s cancer.”). For another striking ac-
knowledgment by toxic defendants of the pervasiveness of chemical
contamination, see Miranda v. Shell Oil Co., 17 Cal. App. 4th 1651,
23 ELR 20779 (Cal. Ct. App. 1993):

Defendants worry that allowing claims for medical monitor-
ing will open the “floodgates” of litigation. As they see it, the
general public is regularly exposed to all sorts of unhealthy
contaminants in the environment; thus, recognition of medi-
cal monitoring costs as a proper item of damages will foment
a multitude of lawsuits against an “enormous” range of po-
tential defendants.

Id. at 1656-60 (emphasis added).

37. To illustrate the concept, imagine that there was a societal consensus
that all harms are caused by supernatural forces. If we shared such a
material assumption, then it would not make sense to design a statu-
tory or tort system that imposes liability on human defendants for
their actions. However, the societies that have shaped tort law share a
material assumption that physical conduct produces physical harm,
and, based on this assumption, we do impose such liability.

38. For example, as a society we believe that a person who wrongfully
harms another should generally be required to compensate her vic-
tim for the resulting loss.

39. See Thornton, supra note 1.

40. Id. at 7.

41. Id. at 100.

42. Id. at 353.

43. See Wagner, supra note 22; Berger, supra note 16.

44. Thornton, supra note 1, at 7-8.

45. Id. at 414.

46. Id. at 9.

47. Id. at 422; Shapo, supra note 12, at 542 (“[S]cientific risk assessment
may be as unavoidably value-laden as legal risk assessment.”).

48. Thornton, supra note 1, at 422.

http://www.eli.org


these results to generate statutes and regulations to (pur-
portedly) protect health and the environment. Indeed, in re-
cent years environmental regulation has taken its reliance
on risk assessment one step further by using the results of
such assessments as the starting point for economic cost-
benefit analyses.49 There is a substantial body of scholar-
ship arguing both for and against cost-benefit analysis as a
tool for environmental decisionmaking,50 and I will not re-
peat those arguments here. It suffices to point out that cost-
benefit analysis is entirely dependent on the risk paradigm
for its validity since it begins with the very soft outputs of
risk assessments.

B. The Ecological Paradigm

As an alternative to the risk paradigm, Professor Thornton
advocates for the adoption of an “ecological paradigm” of
environmental regulation. The ecological paradigm is based
on the precautionary principle, which holds as follows:

Environmental measures must anticipate, prevent and
attack the causes of environmental degradation. Where
there are threats of serious or irreversible damage,
lack of full scientific certainty should not be used as a
reason for postponing measures to prevent environ-
mental degradation.51

Prof. Thomas McGarity argues that the “essence” of the pre-
cautionary principle “can be captured in three familiar
phrases: look before you leap; it is better to be safe than
sorry; and when in doubt, err on the side of safety.”52 The
precautionary principle rejects risk-based assumptions
about the capacity of the environment (including human
bodies) to assimilate contaminants on the one hand and the
ability of science to predict this capacity on the other.53 From
a normative perspective, the precautionary principle recog-
nizes an ethical imperative to do the best we can to avoid
creating risks of serious or irreversible harm.

The precautionary principle has been criticized for its
amorphous nature, and Thornton54 concedes that the princi-

ple is too vague to function as a regulatory standard.55 Ac-
cordingly, he proposes three additional policy guidelines to
provide specific guidance on the implementation of the pre-
cautionary principle.56 These are clean production, zero dis-
charge, and reverse onus. Clean Production mandates a shift
from our current focus on pollution control to a proactive
and precautionary rule favoring pollution prevention.57 It
requires that industry make use of the most benign available
methods and materials and seek to prevent the release of
hazardous materials by preventing their production in the
first place.58 The policy of zero discharge prohibits abso-
lutely the release of persistent and/or bioaccumulative
chemicals.59 Reverse onus would invert current regulatory
policy by requiring proponents of synthetic chemicals to
demonstrate their safety before being permitted to produce
and release them.60 As Thornton points out, this is the policy
currently in force with respect to pharmaceuticals.61 Further
precedent for such an approach can be found in environmen-
tal assessment statutes, which require that proponents of
physical projects elucidate the environmental impact of pro-
posed projects before approval can be granted.62

In contrast to risk paradigm approaches, “[r]ather than
asking how much toxic pollution we can live with, the pre-
cautionary principle [focuses on the] kind of . . . world we
want to live in, and provides a decision-making framework
for getting there.”63 Thornton’s ecological paradigm pro-
vides a viable policy framework to guide the implementa-
tion of the precautionary principle in statutory environmen-
tal law. The remainder of this Article examines the extent to
which tort law can or should, in turn, embrace this ecologi-
cal paradigm in its own treatment of environmental wrongs.

V. Paradigms for Environmental Protection II:
Environmental Tort Law

A. The Injury Paradigm

The traditional articulation of the law of personal torts is
based on what I will call the injury paradigm. According to
this paradigm, actors are generally free to conduct them-
selves as they choose unless and until their conduct causes
injury. At that point, the tortfeasor must compensate the
plaintiff for her damages, thus disgorging any benefit the
wrongdoer received at her victim’s expense.64 Even in the
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tent toxic substances to enter the environment . . . .” International

Joint Commission, Sixth Biennial Report on Great Lakes

Water Quality (1992), cited in Thornton, supra note 1, at
347-48.

60. Thornton, supra note 1, at 346.

61. Id.

62. See National Environmental Policy Act (NEPA) of 1969, 42 U.S.C.
§§4321-4370d, ELR Stat. NEPA §§2-209.

63. Ackerman & Heinzerling, supra note 8, at 119 (citing Ann Maria
Bell, Taking Externalities Seriously: An Economic Analysis of the
Precautionary Principle, Redefining Progress (forthcoming)).

64. See Ernest J. Weinrib, Corrective Justice, 77 Iowa L. Rev. 403, 409
(1992).

http://www.eli.org


context of injunctive relief, tort requires an imminent, prov-
able, and irreparable injury before it will take action.65

Whether actual or imminent, the law of personal torts is al-
ways looking for an injury in order to justify the imposition
of liability.66 In addition to the existence of a concrete in-
jury, the plaintiff in a personal injury suit must prove that a
defendant’s conduct was the factual and legal cause of her
harm in order to justify remedying her loss out of the defen-
dant’s pocket.67 Thus, in its traditional articulation, environ-
mental tort law is actually more conservative than its statu-
tory sibling, insisting on an even greater degree of scientific
certainty before the law will act to prevent or remedy inju-
ries to the person.68

The traditional injury paradigm approach works well in
the context of nonchemical harms. In the classic tort sce-
nario, a defendant commits a culpable, e.g., negligent, act, a
plaintiff suffers a concrete and observable injury, and that
injury is readily traceable to the defendant’s conduct, e.g.,
defendant drops a piano out the window, plaintiff is struck
and suffers broken bones. In such traditional tort scenarios,
certainty is the norm, and, conversely, “causal uncertainty
arises randomly and always signifies a substantial chance
that the defendant in fact harmed no-one.”69 In contrast,
causal uncertainty in toxic torts results from the inherent na-
ture of the processes, substances, and injuries at issue.

As a result of the overlapping layers of uncertainty can-
vassed in Part III above, toxic plaintiffs are frequently un-
able to establish proof of causation and/or injury by tradi-
tional standards.70 Very often, the most that can be proved is
that the defendant materially increased the plaintiff’s proba-
bility of sustaining a particular personal injury.71 But as
noted above, tort traditionally denies relief in such circum-
stances unless the extent of probability rises to the level of
imminence. Again, this policy decision is based on an un-
derlying material assumption that if a defendant has in fact
caused harm (or is about to cause imminent harm), the plain-
tiff will be able to prove it. As we have seen, this assumption
is generally invalid in the context of environmental harms.

As a result, the application of the traditional approach has
repeatedly denied recovery to victims of toxic wrongdo-
ing.72 In response to the clear potential for injustice, courts

have crafted doctrines that allow toxic plaintiffs to avoid the
strictures of traditional doctrines of injury and causation.73

These doctrines allow plaintiffs to recover, in certain lim-
ited circumstances, when all they can prove is an increased
risk of injury.

B. Innovations Addressing Risk

The three primary innovations addressing risk in toxic tort
are medical monitoring damages, recovery for fear of future
illness, and—most clearly—recovery for enhanced risk it-
self. In a medical monitoring action, a plaintiff who has no
present disease but can prove that the defendant has culpa-
bly exposed her to an increased risk of developing a particu-
lar illness can recover for the costs of reasonable medical
monitoring necessitated by the exposure.74 The recognition
of medical monitoring damages “[did] not create a new tort.
[Medical monitoring] is simply a compensable item of dam-
age when liability is established under traditional tort theo-
ries of recovery.”75 In order to justify an award of medical
monitoring damages, courts generally require the plaintiff
to show that the illness in question is susceptible of early de-
tection and treatment.76 Some also require a showing of
present injury.77

The “fear of future illness” cause of action is a species of
emotional distress claim.78 The plaintiff generally must
prove that the defendant has exposed her to an increased risk
of disease, and that as a result of the exposure she has suf-
fered some present physical manifestation, although rela-
tively minor, stress-related symptoms may suffice.79 More
significantly for our purposes, the plaintiff’s fear must be
“reasonable.”80 Some courts have gone further, requiring
that plaintiffs prove that their fear stems from a knowledge,
corroborated by reliable medical or scientific opinion, that it
is more likely than not that they will develop cancer in the
future as a result of their toxic exposure.81 Tying recovery to
proof that an illness will likely develop resurrects the almost
insurmountable barrier of scientific uncertainty.

With respect to the enhanced risk claim, courts have
fashioned a kind of hybrid cause of action. Although “[i]n-
creased risk alone is not actionable,”82 courts have allowed
plaintiffs to recover for enhanced risk where: (1) some pres-
ent injury—however minimal—exists; and (2) the plaintiff
can demonstrate that the disease at issue is more likely than
not to occur.83 Some courts have mitigated the present injury
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65. See, e.g., Tucker Anthony Realty Corp. v. Schlesinger, 888 F.2d
969, 975 (2d Cir.1989) (plaintiff seeking an injunction must dem-
onstrate “an injury that is neither remote nor speculative, but actual
and imminent”).

66. See Ernest J. Weinrib, Causation and Wrongdoing, 63 Chi. Kent L.

Rev. 407, 410 (1987) (“Through injury the general risk which the
[defendant’s] wrongdoing has unreasonably created lodges in a par-
ticular person.”), cited in Berger, supra note 16, at 2132.

67. Restatement (Second) of Torts ch. 16 (1965) [hereinafter Re-

statement]; Palma J. Strand, The Inapplicability of Traditional Tort
Analysis to Environmental Risks: The Example of Toxic Waste Pollu-
tion Victim Compensation, 35 Stan. L. Rev. 575, 577 (1983).

68. See Farber, supra note 34, at 1232-36 (explaining that compensation
in tort requires a far higher degree of certainty than would be re-
quired to justify preventive regulatory action). Note, however, that in
the context of property torts, courts have recognized that the creation
of threatened harm may constitute an actionable injury. See, e.g.,
Spaulding v. Cameron, 38 Cal. 2d 265 (Cal. 1952) (presence of fill
posing threat of repeated inundations constituted nuisance).

69. D. Rosenberg, The Causal Connection in Mass Exposure Cases: A
“Public Law” Vision of the Tort System, 97 Harv. L. Rev. 851, 858
(1984).

70. See Taylor, supra note 19.

71. See Farber, supra note 34, at 1227-28.

72. See Taylor, supra note 19, at 756-69.

73. Id. at 771-88.

74. See, e.g., Potter v. Firestone Tire & Rubber Co., 6 Cal. 4th 965 (Cal.
1993); Ayers v. Jackson Township, 106 N.J. 557, 17 ELR 20858
(N.J. 1987).

75. Potter, 6 Cal. 4th at 1006-07.

76. Taylor, supra note 19, at 785.

77. Id.

78. See David F. Partlett, Tort Liability and the American Way: Reflec-
tions on Liability for Emotional Distress, 45 Am. J. Comp. L. 171,
178 (1997).

79. See Taylor, supra note 19, at 772-73, for a survey of the degree of
physical injury required to permit recovery for fear of future illness.

80. Id.

81. See, e.g., Potter v. Firestone Tire & Rubber Co., 6 Cal. 4th 965,
997-98 (Cal. 1993).

82. Whiteley v. Philip Morris, Inc., 117 Cal. App. 4th 635, 701 (Cal. Ct.
App. 2004).

83. See Andrew R. Klein, A Model for Enhanced Risk Recovery in Tort,
56 Wash. & Lee L. Rev. 1173 (1999).
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requirement by allowing cellular or subcellular impacts to
fulfill the requirement.84 However, once again the require-
ment to prove, on a balance of probabilities, that the illness
will in fact occur frequently thwarts recovery.85

In sum, tort works predominantly on an injury paradigm,
supplemented by risk-based innovations developed specifi-
cally for toxic torts. Under the injury-based approach, plain-
tiffs are systemically undercompensated, and defendants
are never forced to internalize the real costs (or even a frac-
tion of the costs) of their use and dispersal of toxic sub-
stances.86 The risk-based innovations have similarly failed
to provide meaningful compensation and deterrence (and
therefore environmental protection) in many, if not most,
cases.87 Many plaintiffs who can demonstrate that a defen-
dant culpably created a significant increase in their risk of
disease will not be able to recover, either because they have
not developed any present physical manifestation or be-
cause they cannot demonstrate the requisite level of proba-
bility.88 Even where recovery can be had, plaintiffs that
eventually become ill may be seriously undercompensated
because of the single cause-of-action rule (discussed be-
low). As a result, the risk-based innovations also fail to force
toxic defendants to internalize the costs of pollution and,
thus, underdeter environmental wrongdoing.89

On a more fundamental level, both the injury para-
digm and the risk-based innovations rely on a false ma-
terial assumption that the impacts of synthetic chemi-
cals are capable of being proven and quantified. These ap-
proaches—even in the most plaintiff-friendly jurisdic-
tions—presume chemicals innocent until proven guilty.
They allow defendants to subject the environment, includ-
ing human beings, to a large-scale, uncontrolled experi-
ment. As a result, as long as tort remains wedded to either
the injury paradigm or risk-based innovations, it will fail to
make a significant contribution to the goal of environmental
protection. Conversely, in order to meet the task of environ-
mental protection and remain relevant in the 21st century,
tort is in need of a paradigm shift.

VI. Toward an Ecological Tort Law: Precautionary
Proposals

Whether in statutory or tort law, an ecological paradigm is
centered on the precautionary principle. The ecological par-
adigm thus favors “prudent pessimism” over “hazardous
optimism” in the presence of scientific uncertainty.90 In the

statutory context we have seen that an ecological approach
would implement the precautionary principle by requiring
the cleanest possible methods of production, by prohibiting
absolutely the release of the worst kinds of environmental
contaminants, and by placing the burden on industry to
prove the safety of the substances they wish to produce and
release.91 At first blush, it is difficult to see how these regu-
latory policies would translate into the tort context. What
would an ecological tort law look like? Would a shift to the
ecological paradigm in tort require a radical overhaul of the
common law?92 Are toxic tort and the precautionary princi-
ple indeed strange bedfellows?

In fact, they are not. The seeds of a precautionary ap-
proach to environmental tort law already lie dormant
within core tort norms that date back hundreds of years. All
that is required is a revitalization of these key tort concepts,
coupled with the adoption of reasonable accommodations
for the special problems inherent in the new toxic torts.
While the wholesale “greening” of tort law may be an ad-
mirable long-term goal, we do not need a massive environ-
mentalist conversion of jurists in order to entrench ecolog-
ical paradigm principles in judicial decisionmaking.
Sound ecological decisions can be made in toxic tort cases
by reference to ancient principles of tort law with a few
reasonable reforms.

A. Relaxing the Single Cause-of-Action Rule

A major cause of underdeterrence and undercompensation
in toxic tort is the long latency periods associated with many
pollution-related illnesses. During this latency period, the
plaintiff’s chances of recovery may be destroyed through
loss of evidence, supervening causal events, and defendant
bankruptcies.93 As a result, a precautionary approach to tort
would allow plaintiffs to sue before the ultimate disease de-
velops so that a deterrence effect may be achieved immedi-
ately (before more harm is done).94 The risk-based innova-
tions discussed above theoretically allow plaintiffs to seek
redress before the onset of disease, but these approaches
suffer from a profound limitation. Because they provide
compensation for injuries short of the ultimate illness, for
those plaintiffs who do get sick, these approaches produce
serious undercompensation and underdeterrence. This is
because under the “single cause-of-action rule,” a plaintiff
has but one chance to plead and prove all damages resulting
from a tort. The court in Richmond v. A.P. Green Industries95

summarized the toxic plaintiff’s dilemma neatly:
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84. See, e.g., Jackson v. Johns-Manville Sales Corp., 758 F. 2d 936 (5th
Cir. 1986) (treating inhalation of asbestos fibers as present physical
injury); Sterling v. Velsicol Chem. Corp., 855 F. 2d 1188, 19 ELR
20404 (6th Cir. 1988), discussed in Klein, supra note 83, at 1180.

85. See Latent Harms, supra note 15, at 1511.

86. See Klein, supra note 83, at 967; Taylor, supra note 19, at 769; Carl
B. Meyer, The Environmental Fate of Toxic Water: The Certainty of
Harm, Toxic Torts, and Toxic Regulation 19 Envtl. L. 321, 370
(1988).

87. Latent Harms, supra note 15, at 1511.

88. In California, for example, a demonstrated 30% increase in risk
would fail to justify a claim for fear of future illness even where all
other elements are met. See Potter v. Firestone Tire & Rubber Co.,
6 Cal. 4th 965 (Cal. 1993).

89. Klein, supra note 83, at 1182.

90. Michael Jacobs, The Green Economy: Environment, Sus-

tainable Development, and the Politics of the Future 100
(1991), cited in Gregory D. Fullem, The Precautionary Principle:

Environmental Protection in the Face of Scientific Uncertainty, 31
Willamette L. Rev. 495, 501 (1995).

91. See supra Part III.

92. James M. Olson, Shifting the Burden of Proof: How the Common
Law Can Safeguard Nature and Promote an Earth Ethic, 20
Envtl. L. 891, 891 (1990) (advocating for a “radical restructuring
of the law’s conceptualization of human responsibility”). See also
Terry W. Frazier, The Green Alternative to Classical Liberal Prop-
erty Theory, 20 Vt. L. Rev. 299, 310 (“Limited recognition of only
some human relationships is the functional equivalent of ecologi-
cal ignorance.”).

93. See Latent Harms, supra note 15, at 1507-08.

94. See Klein, supra note 83, at 1182 (“[A] tort system that does not
address enhanced risk shortly after exposure may fall far short
of providing optimal deterrence against those that expose others
to toxins.”).

95. 78 Cal. Rptr. 2d 356 (Cal. Ct. App. 1998).
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[T]he general rule of American jurisprudence [is] that all
claims arising from a single wrongful act must be as-
serted in a single cause of action. . . . To assert any cause
of action, however, the plaintiff . . . must be able to allege
that the damages, including future consequences result-
ing from the defendant’s wrongful act are certain. A
cause of action will not lie if the damages are only specu-
lative. The single action and certainty of damage rules
are on a potential collision course in the case of injuries
from asbestos exposure.96

The toxic plaintiff stands in the path of this doctrinal colli-
sion. If she chooses to seek damages for medical monitoring
or fear of future illness, and later contracts a disabling can-
cer, she may not be able to bring an additional suit to recover
her now exponentially increased damages.97 As a result,
even under the risk-based innovations, innocent plaintiffs
are left to bear a substantial portion of the costs of toxic
wrongdoing, and, conversely, toxic tortfeasors pay for only
a fraction of the expenses they have caused.

A number of courts have relaxed the single cause-of-ac-
tion rule in asbestos cases, treating the earlier, less damaging
asbestos-related health impacts (such as plural thickening)
as distinct from the later, more devastating diseases (such as
mesothelioma), thus allowing separate suits for each cate-
gory of injury.98 As a preliminary, modest, and necessary
step in creating a tort system that is both more precautionary
and more just, the single cause-of-action rule should be re-
laxed in all toxic tort cases in order to allow plaintiffs pro-
ceeding under either the risk-based innovations or the toxic
battery cause of action (discussed below) to obtain full re-
covery if and when they develop a disease that is causally
traceable to their exposure. Allowing splitting serves both
deterrence and compensation by ensuring that toxic defen-
dants internalize the full costs of their tortious behavior and
that those plaintiffs who ultimately get sick are not forced to
pay the costs of environmental wrongdoing.

B. A Precautionary Tort—Toxic Battery

The tort of toxic battery99 has great potential to further the
entrenchment of the ecological paradigm in tort law. The an-
cient tort of battery is rooted in the common law’s recogni-
tion of personal sovereignty over the body.100 “The funda-

mental principle, plain and incontestable, is that every per-
son’s body is inviolate.”101 American courts have recog-
nized that the battery cause of action vindicates an individ-
ual’s right to physical security and bodily integrity.102

A prima facie case for battery exists where the plaintiff
can demonstrate that the defendant intentionally subjected
her to a harmful or offensive touching.103 A battery may oc-
cur even where the plaintiff is not aware that the contact has
occurred.104 Significantly, the plaintiff in a battery action
need not prove causation of physical harm or illness,
“[s]ince the essence of the plaintiff’s grievance consists in
the offense to the dignity involved in the unpermitted and in-
tentional invasion of the inviolability of his person and not
in any physical harm done to his body.”105 The defendant
need not directly touch the plaintiff in order for a battery to
occur. “All that is necessary is that the actor intend to cause
the other, directly or indirectly, to come in contact with a for-
eign substance in a manner which the other will reasonably
regard as offensive.”106 The element of intent is established
where a plaintiff can show that the defendant intended to
cause the offensive touching of the plaintiff or a third person
or knew that the touching was substantially certain to result
from his or her conduct.107 Express or implied consent is a
defense but such consent is only effective if the consenting
person understands “the nature and quality of the invasion
intended by the conduct.”108

Battery is singularly well equipped to address toxic
wrongdoing.109 The absence of any physical (as opposed to
legal) injury requirement prevents plaintiffs from being
hamstrung by the frequently impossible task of establishing
causation of harm in the face of intractable uncertainty. The
intention requirement for battery should be easily met in
most cases of known emissions since the science of contam-
inant fate and transport has clearly demonstrated that the
emission of a persistent substance virtually anywhere on
earth is substantially certain to result in human exposure
somewhere.110 Finally, given the stakes involved and the
law’s traditional respect for personal autonomy, implied
consent to touching by potentially harmful chemicals
should rarely be found.111
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96. Id. at 359-60 (citing Crowley v. Katleman, 8 Cal. 4th 666, 681 (Cal.
1994)); Marinari v. Asbestos Corp., Ltd., 417 Pa. Super. 440 (Pa.
Super. Ct. 1992); Devlin v. Johns-Manville Corp., 202 N. J. Super.
556, 568 (N.J. Super. Ct. 1985); Sheppard v. A.C. & S. Co., 498 A.2d
1126, 1134 (Del. Super. Ct. 1985); Potts v. Celotex Corp., 796 S.W.
2d 678, 682 (Tenn. 1990).

97. See Klein, supra note 83, at 1181-82.

98. See, e.g., General Foundry Serv. v. Workers’ Comp. Appeals Bd., 42
Cal. 3d 331, 336 (Cal. 1986); Armstrong World Indus., Inc. v. Aetna
Cas. & Sur. Co., 45 Cal. App. 4th 1, 37 (Cal. Ct. App. 1996); Chev-
ron, U.S.A., Inc. v. Workers’ Comp. Appeals Bd., 219 Cal. App. 3d
1265, 1268 (Cal. Ct. App. 1990); Marinari, 417 Pa. Super. at 440;
Potts, 796 S.W. 2d at 678; Mauro v. Raymark Indus., Inc., 116 N.J.
126, 143-44 (N.J. 1989); Hagerty v. L&L Marine Serv., Inc., 788
F.2d 315, 320 (5th Cir.1986); Eagle-Picher Indus., Inc. v. Cox, 481
So. 2d 517, 522 (Fla. Dist. Ct. App. 1985).

99. The term “toxic battery” refers to a battery committed by means of
an environmental contaminant. See, e.g., Gulden v. Crown
Zellerbach Corp., 890 F. 2d 195 (9th Cir. 1989) (battery cause of ac-
tion viable where defendant directed plaintiffs to scrub floors cov-
ered in polychlorinated biphenyls at concentrations over 500 times
the EPA standard without adequate protective clothing).

100. See Davis v. Hubbard, 506 F. Supp. 915, 930 (N.D. Ohio 1980)
(“[T]here is perhaps no right which is older than a person’s right to be
free from unwarranted personal contact.”).

101. Collins v. Wilcock, 3 All E.R. 374, 378 (Eng. Q.B. 1984).

102. See, e.g., Davis, 506 F. Supp. at 915.

103. Restatement, supra note 67, §18.

104. Id. cmt. d.

105. Id. cmt. c; Ezenwa v. Gallen, 906 F. Supp. 978, 983 (M.D. Pa. 1995)
(“[P]hysical harm is not an element of a cause of action for battery.”);
see also Christopher J. McAuliffe, Resurrecting an Old Cause of Ac-
tion for a New Wrong: Battery as a Toxic Tort, 20 B.C. Envtl. Aff.

L. Rev. 265, 289 (1993).

106. Restatement, supra note 67, §18, cmt. c.

107. See id. §8A, cmt. b.

108. Barnes v. American Tobacco Co., 161 F.3d 127, 147 (3d Cir. 1998)
(citing W. Page Keeton et al., Prosser and Keeton on the

Law of Torts §18, at 114 (5th ed. 1984)) [hereinafter Prosser

& Keeton].

109. See generally Meyer, supra note 86; McAuliffe, supra note 105;
Kathy Steward Northern, Battery and Beyond: A Tort Law Response
to Environmental Racism, 21 Wm. & Mary Envtl. L. & Pol’y Rev.

485 (1997).

110. See Meyer, supra note 86, at 365; note that the intent to cause a harm-
ful or offensive contact with any person, coupled with an actual con-
tact with the plaintiff, satisfies the intent element of battery. Re-

statement, supra note 67, §18.

111. McAuliffe, supra note 105, at 290. The risk perception literature
confirms that most people do not view toxic exposure as an ordinary,
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Small-scale contamination—such as leaving poisoned
food out for another—has already been recognized as bat-
tery.112 There is no reason in law or logic not to extend such
recognition to more widespread contamination of common
resources such as air and water. Where a substance is known
to be harmful, battery prevents a defendant from escaping li-
ability by casting doubt on the origin of disease in a particu-
lar plaintiff (otherwise known as “specific causation”). Per-
haps more significantly, where the effects of a substance are
uncertain (making generic causation problematic), battery
can also provide redress to plaintiffs who undergo an invol-
untary exposure, even if they are not yet sick. This is be-
cause personal sovereignty over the body—at the heart of
battery—is violated any time an individual is nonconsen-
sually exposed to a foreign substance in a way that reason-
able people would find offensive.113 Research on risk per-
ception lends support to the common sense proposition that
most people would find it offensive to be used as test sub-
jects for poorly understood but potentially harmful indus-
trial chemicals, without consent or compensation.114

Yet our current systems of both statutory and tort law
rely to a large extent on de facto mass experimentation on
the public at large.115 Because substances are presumed in-
nocent until proven guilty, companies are frequently al-
lowed to discharge poorly understood chemicals into the
environment until clear health damage appears in the epi-
demiological data.116 This “body count method” of regula-
tion is not only “an unconscionable approach to environ-
mental policy,”117 it is also battery. Involuntary experimen-
tation is a recognized form of battery.118 Indeed, without in-
formed consent, medical treatment or experimentation of
any kind—even where it may be beneficial—gives rise to
tort liability:

The common law over the centuries has always pro-
tected individuals from unwanted intentional contacts
with their person. . . . The common-law action of battery
developed out of the law’s recognition of an individual’s
interest in personal autonomy and bodily integrity—that
is, the right of a person to participate in and make deci-
sions about his own body. The law of informed consent
emerged from the law of battery, which was applied to
unauthorized touchings by a physician. The rules of in-
formed consent are built on the principle that only the pa-
tient has the right to weigh the risks attending the particu-
lar treatment and decide for himself what course of ac-
tion is best suited for him.119

Although most jurisdictions view the informed consent
cause of action as a species of negligence,120 where consent

is never requested or obtained, battery remains the opera-
tive tort.121

In the “involuntary experimentation” formulation of bat-
tery, toxic defendants should be able to exculpate them-
selves by proving that before they produced or released the
substance in question, they investigated it to an extent that
its impacts were substantially understood, such that its re-
lease into the environment (or the market) was not a de facto
experiment on the exposed population, and the touching
was not offensive. Similarly, if a defendant can prove that
the substance was known to be innocuous at the time of pro-
duction or release, there would be a strong basis for finding
implied consent. The common sense distinction here is that
as inhabitants of an industrialized world, we all implicitly
consent to be exposed to some level of synthetic chemicals
but we do not consent to exposure to untested chemicals that
have the potential to cause cancer, birth defects, and other
serious health damage.122

Of course, even if involuntary chemical exposure is rec-
ognized as a battery, plaintiffs still face the problem of prov-
ing causation of their damages. Remedies for battery in-
clude nominal, compensatory, and punitive damages,123 and
because battery is an intentional tort, both special and con-
sequential damages are available, even where the damages
were not foreseeable.124 For all of the reasons discussed
above, it may be difficult or impossible for plaintiffs who
are already ill to prove that their health problems were
caused by the defendant’s chemical. However, Christopher
J. McAuliffe suggests that while compensatory damages
may be difficult to prove, evidence of egregious conduct on
the part of defendants, and/or serious health damage on the
part of plaintiffs, may lead juries to couple nominal dam-
ages with substantial punitive damages awards.125 For those
plaintiffs who are not yet sick, a relaxation of the single
cause-of-action rule is necessary in order to allow immedi-
ate redress for, and deterrence of, involuntary exposure
while still permitting full recovery if a serious illness ulti-
mately develops.126

An increased use and liberal treatment of environmental
battery claims, particularly the involuntary experimentation
subspecies of battery, has the potential to create incentives
for corporate polluters to adequately investigate synthetic
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acceptable form of contact in the modern world. Rather, most people
are highly averse to being exposed to environmental hazards with the
potential to cause serious health damage such as cancer. See
Ackerman & Heinzerling, supra note 8, at 131-147.

112. Prosser & Keeton, supra note 108, at 40.

113. Restatement, supra note 67, §18, cmt. c.

114. Ackerman & Heinzerling, supra note 8, at 131-47.

115. See Pettit, supra note 22, at 414-15.

116. Thornton, supra note 1, at 105-06.

117. Id. at 106.

118. See Kus v. Sherman Hosp., 268 Ill. App. 3d 771 (Ill. Ct. App. 1995).

119. People v. Medina, 705 P.2d 961, 9 (Colo. 1985).

120. See, e.g., Kennis v. Mercy Hosp. Med. Ctr., 491 N.W.2d 161, 164
(Iowa 1992); Smith v. Globe Life Ins., 460 Mich. 446 (Mich. 1999);
Kohoutek v. Hafner, 383 N.W.2d 295, 298-300 (Minn. 1986);

Baltzell v. Van Buskirk, 752 S.W.2d 902, 906 (Mo. Ct. App. 1988);
Howard v. University of Med. & Dentistry of N.J., 172 N.J. 537,
546-48 (N.J. 2002); McPherson v. Ellis, 305 N.C. 266, 287 (N.C.
1982); Ashe v. Radiation Oncology Assocs., 9 S.W.3d 119, 121
(Tenn. 1999); Lounsbury v. Capel, 836 P.2d 188, 193-94 (Utah. Ct.
App. 1992); Martin v. Richards, 192 Wis. 2d 156 (Wis. 1995).

121. E. Haavi Morreim, Litigation in Clinical Research: Malpractice
Doctrines Versus Research Realities, 32 J.L. & Med. Ethics 474,
478 (2004); see also Mole v. Jutton, 381 Md. 27, 47 (Md. 2004);
Howard, 172 N.J. at 550 (battery applicable where no consent is ob-
tained); Lounsbury, 836 P.2d at 193 (battery applicable where pa-
tient consents to one procedure but receives another); Baltzell, 752
S.W.2d at 906 (claim in battery may lie where an operation is per-
formed without the patient’s consent, or where procedure was not
that to which patient gave consent).

122. Again, risk perception literature confirms that most people are in
fact highly averse to being exposed to environmental hazards, a re-
sult that is inconsistent with a finding of implied consent. See
Ackerman & Heinzerling, supra note 8, at 131-47.
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chemicals before they are released into the environment.
Rather than incentivizing inadequate research as the current
injury- and risk-based torts do, toxic battery promotes in-
dustrial precaution as well as respect for personal autonomy
and bodily integrity. However, as we have seen, causation
remains a significant hurdle to plaintiffs even in the battery
cause of action.

C. Reversing the Burden of Proof on Causation

Causation has been widely recognized as the most signifi-
cant barrier to recovery for toxic tort plaintiffs.127 As ex-
plained above, tort’s current approach irrationally places the
enormous burden of chemical investigations on injured
plaintiffs, while encouraging industry to “choose[ ] igno-
rance and manufacture[ ] uncertainty . . . .”128 It institutional-
izes “hazardous optimism”129 and unjustly denies recovery
to plaintiffs who have been injured or exposed to unreason-
able risk by tortious pollution. Accordingly, a number of
commentators have suggested that the burden of proof on
causation should be reversed in toxic tort cases.130

Such a shift finds support in a number of theoretical
bases. Because tort traditionally allocates the burden of
proof to the person seeking to change the status quo, James
M. Olson asserts that tort should redefine the status quo
from an ecological perspective.131 Thus, rather than viewing
the status quo as a state of human conduct, e.g., the dis-
charge of airborne contaminants, the status quo should be
defined as an unpolluted or less-polluted environment, e.g.,
clean air.132 Since it is the toxic defendant who seeks to
change, or has already changed, the status quo, the burden
should be on her to prove that the change is or was justi-
fied.133 Prof. Margaret Berger, taking a more traditional tort
approach, argues that we should eliminate the plaintiff’s
duty to prove causation because the causation requirement
inappropriately severs liability from moral responsibility.134

In other words, conditioning liability on the fortuitous abil-
ity to prove causation, rather than the culpability of a defen-
dant’s behavior, makes no moral sense.

Causation reform can also be justified by reference to
concern for fairness to the victims of toxic exposure. The
concept is simple: as between innocent plaintiffs who have
been involuntarily exposed to chemical risks (lacking infor-
mation or ability to prevent the exposure) and defendants
who release dangerous or poorly understood chemicals for
private profit (while possessing the ability to study the
chemical and/or prevent its release), the latter should bear

the burden of scientific uncertainty.135 The strength of this
proposition is substantially increased when a defendant
negligently creates a risk of harm and the plaintiff actually
sustains harm within the area of risk.

Whatever the theoretical foundation for a policy revers-
ing the onus of proof on causation in toxic tort cases, the
question remains as to how courts would administer such a
rule. Clearly, a plaintiff’s bare assertions should not give
rise to a duty on the part of defendants to disprove causation.
Instead, plaintiffs should be required to put forward some
kind of prima facie case in order to trigger the reverse onus.
One possibility would be to impose a reverse onus only after
a plaintiff has proven that the defendant materially in-
creased her risk of developing the type of illness she ulti-
mately contracted.136 This approach would vastly increase
plaintiff’s chances of success in many cases. However, the
approach could still preclude recovery in cases in which a
contaminant is so poorly understood that the plaintiff cannot
even demonstrate an increased risk. Manufacturing total ig-
norance would still shield defendants from liability.

Prof. Wendy Wagner and Professor Berger have proposed
stronger, more precautionary reforms that would solve the
intentional ignorance problem. Under both models, proof of
a failure to discover and disseminate adequate health infor-
mation about a substance stands in for proof of causation of
harm.137 Like the “involuntary experimentation” formula-
tion of environmental battery, this cause of action turns the
uncertainty dilemma on its head. Rather than penalizing
plaintiffs for their inability to prove the characteristics of a
substance, the information-based claims impose liability on
defendants for releasing the substance before discovering
these characteristics themselves.138 Once a plaintiff has
made a prima facie case that the defendant released an inad-
equately investigated chemical, the defendant could then
exculpate itself by disproving causation—either by show-
ing that the substance in question was incapable of causing
the type of illness suffered by the plaintiff, i.e., disproving
general causation, or by proving that a particular plaintiff’s
illness was caused by other factors, i.e., disproving specific
causation.139 If a plaintiff is unable to prove inadequate
testing, then the traditional allocations of burden of proof
would apply.

While Professor Berger does not define the level of inves-
tigation that would qualify as adequate, Professor Wagner
argues that “minimal” safety research should suffice.140

“Minimal [research] generally consists of one or more
short-term laboratory tests designed to determine if a prod-
uct is likely to constitute a serious hazard . . . .”141 In contrast,
“the comprehensive level of research consists of a series of
studies sufficient to resolve most remaining, scientifically
answerable questions regarding the extent of the hazard.”142

Professor Wagner acknowledges that under her approach,
companies would have little or no legal incentive to conduct
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comprehensive testing when minimal research reveals some
cause for concern, but argues that the need for a clear stan-
dard of adequacy (among other pragmatic considerations)
supports her proposal.143

Given the significant uncertainties inherent in contami-
nant assessments,144 and the very high stakes involved, I
would argue that minimal research generally should not be
sufficient to avoid the reverse onus. Rather, the reverse onus
model should define adequacy according to the precaution-
ary principle, on a case-by-case basis using expert testimony
as well as jurors’ common sense. Although the precaution-
ary principle may be seen as ambiguous when compared to
Professor Wagner’s more mechanical approach, it is no
more ambiguous than many core tort concepts (such as the
notion of due care in negligence) that are applied by juries
every day. A precautionary approach demands that manu-
facturers investigate their substances comprehensively
wherever there is reason to suspect a threat of serious or irre-
versible health or environmental damage.145 If such research
confirms the potential (albeit uncertain) for serious harm,
then the substance should not be released.146 Accordingly,
under an ecological tort law approach, where minimal test-
ing revealed a serious threat, a defendant who failed to un-
dertake further research should not be relieved of the reverse
onus. Minimal testing should preclude the reverse onus only
where such testing confidently ruled out threats of serious or
irreversible harm.

With that caveat, the models proposed by Professors
Wagner and Berger are extremely compelling from both
ecological and core tort value perspectives. Their imple-
mentation would create clear and powerful incentives for in-
dustry to “look before it leaps,” resulting in significant gains
in environmental protection and public health. Under these
models, defendants would be held responsible for the true
social costs of their activities and would be motivated to re-
duce these costs to socially efficient levels. Similarly, the in-
formation-based models would substantially improve tort’s
ability to meet its own traditional goals of compensation
and deterrence.

Of the three “precautionary proposals” put forth in this
Article, reversing the burden of proof on causation is decid-
edly the most ambitious. However, the common law is de-
signed to evolve and adapt to changing circumstances in so-
ciety,147 and doing justice sometimes requires that the law
revise or even abandon particular rules in order to remain
true to its basic values.148 In addition to the compensation of
injured parties, deterrence of harmful conduct is a major
goal of tort law, and fairness is an overarching principle gov-

erning the imposition of liability through tort. As currently
framed, “the law is so ill-equipped to deal with the uncer-
tainties inherent in toxic tort cases that the application of
common-law tort doctrine to such cases significantly under-
mines the objectives of the tort system.”149 Just as physicists
have had to abandon the Newtonian worldview in some
cases,150 tort jurists should let go of classical doctrines that
cannot reasonably be applied to chemical wrongdoing.151

As one court has put it:

The simple fact is that rules developed against the rela-
tively unsophisticated backdrops of barroom brawls, in-
tersection collisions and slips and falls lose some of their
relevance in these days of miracle [chemicals] with their
wondrous, unintended, unanticipated and frequently
long-delayed side effects.152

A tort system based on the ecological paradigm would re-
verse the burden of proof on causation. More specifically,
tort should reverse the burden on generic causation when
plaintiffs can prove that a defendant conducted inadequate
testing of its product before releasing it into the environment
(including the market). While a plaintiff should still have to
lead evidence of specific causation, including evidence of
exposure, she should not be required to prove that the sub-
stance at issue was capable of causing the kind of injury she
sustained when the defendant’s own conduct (or inaction)
has placed such proof beyond her reach.

VII. Conclusion

Scientists and legal scholars have made a compelling case
for a precautionary approach to statutory environmental
regulation. Common-law tort must also embrace a precau-
tionary paradigm if it is to realize its potential to play a
meaningful role in arresting environmental degradation and
doing justice to the victims of environmental torts. Given
the important role of tort law in our hybrid legal system of
environmental protection, it is incumbent on scholars and
jurists alike to ensure that tort improves its ability to respond
to environmental wrongdoing. Indeed, tort’s response to en-
vironmental pollution will play a significant role in deter-
mining the extent to which ordinary people are exposed to
untested toxic chemicals in the coming decades.153

In order to contribute effectively to environmental pro-
tection, tort needs to embrace the ecological paradigm and
abandon the scientifically questionable assumptions of the
risk and injury paradigms. As a starting point, the single
cause-of-action rule should be relaxed in all toxic tort cases
in order to allow for early deterrence and full compensation
of injured plaintiffs. For cases in which a plaintiff has not yet
fallen ill, toxic battery (coupled with a relaxation of the sin-
gle cause-of-action rule) offers an appropriately precaution-
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ary tort response. For cases in which health damage has al-
ready occurred, the ecological paradigm demands a reversal
of the burden of proof on generic causation where a defen-
dant has failed to adequately research its product. All three
approaches vindicate the individual’s interest in bodily in-
tegrity, and, by proxy, our collective interest in ecological

integrity. Until trees have standing,154 these approaches may
be the most effective way for the common law to do its part
in safeguarding the environment.
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