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SCIENTIFIC GERRYMANDERING & BIFURCATION

heard by jurors. This is because cases are often bifurcated, with cau-
sation tried before negligence and damages. Causation is typically a
difficult hurdle for plaintiffs in toxic tort cases and, while evidence
of scientific gerrymandering can provide important context for eval-
uating plaintiffs' showings on causation, judges may be reluctant to
hear evidence of scientific gerrymandering during the causation
phase of the trial. As will be discussed in the next Part, this interplay
may make it more challenging for plaintiffs to prove causation and

could prevent evidence of scientific gerrymandering from ever com-
ing to light.

II. RELEVANCE, SCIENTIFIC GERRYMANDERING, AND TOxIC TORT

CAUSATION

Fierce debates about the complex scientific, doctrinal, and nor-
mative considerations attendant in evaluating causation in the toxic
tort context have resulted in the development of a very specific
showing required to establish causation. This standard, in turn, pro-
vides the backdrop against which judges rule on the admissibility of
causation evidence in toxic tort suits, including evidence of scien-
tific gerrymandering. For the reasons that follow, scientific gerry-
mandering can powerfully shape whether, when, and how plaintiffs
are able to make necessary showings regarding causation and thus
should be considered relevant to causation.

A. Causation and Scientific Gerrymandering

One of the greatest hurdles that plaintiffs face in toxic tort law-
suits is proving causation.79 Before attempting to explain why and
how evidence of scientific gerrymandering is relevant to causation,
we first offer a detailed explanation of the requirements for estab-
lishing causation in toxic tort suits. To establish causation, a plaintiff

tend to be the dominant players in the science bending drama.") (citation omitted).
Evidence of scientific gerrymandering by plaintiffs should also, however, be ad-
missible.

79 See Thomas O. McGarity, Proposal for Linking Culpability and Causation
to Ensure Corporate Accountability for Toxic Risks, 26 WM. & MARY ENv'T L. &
POL'Y REv. 1, 6, 18 (2001) ("[C]ausation has proven a very effective stumbling
block that has not only precluded compensation for all but the most clearly under-
stood environmentally caused diseases, but has also stood in the way of ambitious
attempts to protect the public health generally through toxic tort litigation.").
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must usually show both general and specific causation.80 General
causation requires a showing that the substance or toxin in question
has the capability of resulting in the disputed injury.81 Specific cau-
sation, on the other hand, requires a showing that the substance or
toxin actually caused the plaintiff's injury.82 Although both show-
ings can be difficult for plaintiffs, general causation is often the
threshold, if not central, question in toxic tort litigation.83

To establish general causation, a plaintiff must "prove by a pre-
ponderance of the evidence that .. . the substance .. . [is] capable of
causing the disease."84 With very few exceptions,85 the means for
understanding the health impacts of a chemical are complex, expen-
sive, push at the frontiers of or exceed current scientific capacity,86

80 See RESTATEMENT (THIRD) OF TORTS: LIAB. FOR PHYSICAL & EMOTIONAL

HARM § 28 cmt. c (AM. L. INST. 2010) ("The plaintiff must prove by a preponder-
ance of the evidence that, but for the defendant's tortious conduct with respect to
the toxic substance, the plaintiff would not have suffered harm. When group-based
statistical evidence is proffered in a case, this means that the substance must be
capable of causing the disease ("general causation") and that the substance must
have caused the plaintiff's disease ("specific causation"). In other cases, when
group-based evidence is unavailable or inconclusive, and other forms of evidence
are used, the general and specific causation issues may merge into a single in-
quiry.").

"81 See Avila v. Willits Env't Remediation Tr., 633 F.3d 828, 836 (9th Cir.
2011).

82 See id.
83 See RESTATEMENT (THIRD) OF TORTS: LIAB. FOR PHYSICAL & EMOTIONAL

HARM § 28 cmt. c (AM. L. INST. 2010) ("The special problem in these [toxic sub-
stances] cases, however, is proving the connection between a substance and devel-
opment of a specific disease."); see also McGarity, supra note 79, at 18 ("Because
the general causation issue does not involve factual evidence about the individual
plaintiff, defendants frequently raise the general causation issue early in the devel-
opment of a trial by way of motions for summary judgment.") (citation omitted).

84 RESTATEMENT (THIRD) OF TORTS: LIAB. FOR PHYSICAL & EMOTIONAL

HARM § 28 cmt. c (AM. L. INST. 2010).
85 Some examples include chemicals with acute effects (i.e., an effect that de-

velops quickly) or that cause signature diseases. See id.
8 See id. ("Occasionally, biological-mechanism evidence is sufficiently de-

veloped to prove general causation. More frequently, however, the evidence con-
sists of scientific studies comparing the incidence of disease in groups of individ-
uals (epidemiologic evidence) or animals (toxicologic evidence) with different
levels of exposure. . . . Epidemiologic studies are expensive and can take consid-
erable time to design, conduct, and publish. For disease processes with long la-
tency periods, valid studies cannot be performed until the disease has manifested
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SCIENTIFIC GERRYMANDERING & BIFURCATION

and rarely yield definitive results.87 Each of these means, including
controlled human studies, animal studies,88 epidemiological stud-
ies,89 and chemical studies, have their own sets of limitations.90 Fur-
thermore, plaintiffs generally suffer from both resource and infor-
mation asymmetry, as defendants tend to have many more resources

and superior access to information about the chemical.9 1

The practical, scientific challenges of discerning chemical ef-
fects on human health become even more daunting when considered
in the context of a toxic tort suit and evaluated against the standard
for proving causation. Proving causation almost always requires that
the plaintiff offers expert testimony. Courts serve as "gatekeepers,"
limiting which experts can testify, what studies can be used as the
basis for that testimony, and whether evidence deemed admissible
is sufficient for the plaintiff to get the case before the jury.92 Judges
typically rule first on whether proffered expert testimony is admis-
sible under Federal Rule of Evidence 70293 and then, in deciding
motions for summary judgment or other dispositive motions,

itself. As a consequence, some plaintiffs may be forced to litigate long before ep-
idemiologic research is available.").

87 See McGarity, supra note 79, at 14-34 (identifying and exploring the com-
plexities associated with these methods of risk assessment in the context of a toxic
tort suit).

88 Defendants in toxic tort lawsuits often attempt to exclude animal studies as
not relevant during the causation inquiry. A common relevance problem that often
arises with animal studies is that the levels of exposure animals undergo is often
higher than that of human exposure. Aside from varying levels of exposure, an-
other relevance concern is that the same level of exposure that affects one species
(i.e., an animal) might not have the same effect on another species (i.e., a human).
As such, courts can be reluctant to admit animal studies even though scientists and
federal regulators rely on them. See, e.g., Gen. Elec. Co. v. Joiner, 522 U.S. 136,
139 (1997).

89 See, e.g., In re Agent Orange Prod. Liab. Litig., 611 F. Supp. 1223, 1239-
40 (E.D.N.Y. 1985) (noting courts' traditional reluctance to rely on epidemiolog-
ical studies); Steve Gold, Causation in Toxic Torts: Burdens of Proof Standards
of Persuasion, and Statistical Evidence, 96 YALE L.J. 376, 379-80 (1986).

90 See McGarity, supra note 79, at 14.
91 See WENDY WAGNER & WILL WALKER, INCOMPREHENSIBLE! 134-35

(2019) (explaining why chemical manufacturers are in the best position to assess
the risk from the chemicals they produce).

92 See FED. R. EvID. 104(a) ("The court must decide any preliminary question
about whether a witness is qualified, a privilege exists, or evidence is admissi-
ble.").

93 See FED. R. EvID. 702.
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whether the admissible evidence is sufficient for a reasonable fact
finder to find that the plaintiff has met its burden.94 A trilogy of Su-
preme Court cases-Daubert v. Merrell Dow Pharmaceuticals,

Inc.,95 General Electric Co. v. Joiner,96 and Kumho Tire Co. v. Car-

michael97-as well as the text of Federal Rule of Evidence 702, as
amended in 2000, both firmly position judges as "gatekeep[ers]"98

tasked with ensuring the relevance and reliability of scientific evi-
dence offered in toxic tort suits.99 The Supreme Court points judges
toward a non-exhaustive set of rigorous factors to consider when
evaluating the admissibility of scientific evidence'00 and invites
judges to evaluate both experts' "conclusions and methodology"
and to reject testimony where "too great an analytical gap [exists]
between the data and the opinion proffered."10' Federal Rule of Ev-
idence 702 expressly instructs judges to permit an individual to offer
expert testimony only if "the testimony is based on sufficient facts
or data" and "is the product of reliable principles and methods,"
which "the expert .. . reliably applied ... to the facts of the case."'02

Within this framework, individual trial judges impose differing
levels of stringency with respect to the scientific evidence that they
deem admissible. Appellate courts review trial judges' rulings on

the admissibility of expert testimony under an abuse of discretion
standard,10 3 which is highly deferential.104 Additionally, appellate

94 See McGarity, supra note 79, at 18.
95 See Daubert v. Merrell Dow Pharms., Inc. 509 U.S. 579, 597 (1993).
96 See Gen. Elec. Co. v. Joiner, 522 U.S. 136, 142 (1997).
97 See Kumho Tire Co. v. Carmichael, 526 U.S. 137, 152 (1999).
98 Daubert, 509 U.S. at 597.
99 See id. at 589-90.

100 This includes whether a method can or has been tested; the known or poten-
tial rate of error; whether the methods have been subjected to peer review; and
whether the methods are generally accepted. See id. at 593-94.

tot Joiner, 522 U.S. at 146.
102 FED. R. EVID. 702.
103 See Gen. Elec. Co. v. Joiner, 522 U.S. 136, 146 (1997).
104 See Tamraz v. Lincoln Elec. Co., 620 F.3d 665, 680 (6th Cir. 2010) (Martin,

J., dissenting) ("'[Abuse of discretion review] requires a reviewing court to be
highly deferential when assessing not just a trial court's analysis of each [Daubert]
factor, but also the trial court's initial selection of which factors are relevant to the
case at hand.' It is within the district court's discretion to determine whether the
testimony provided is inadmissible 'junk science' or testimony falling within the
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courts in different circuits adopt divergent approaches for evaluating
those rulings on expert testimony in toxic tort suits, as some circuits
place more stringent requirements on expert admissibility than oth-

ers.105 Significant questions relating to expert testimony on causa-
tion might include whether a judge will deem animal studies rele-
vant, require plaintiffs to produce an epidemiological study-

perhaps even requiring that the study show a doubling of the relative
risk of chemical exposure-or allow an expert to testify based on a

weight of the evidence approach that takes into account a range of

studies of varying types and weighing them to account for the limi-
tations.106 In particular, where knowledge about the health effects of
a chemical is developing and disputed, judges' rulings about the ad-
missibility of expert testimony offered by plaintiffs to prove causa-
tion can be crucial and outcome determinative. In light of the rele-
vant timeframes and costs involved, it simply may not be possible
for plaintiffs to cure identified deficiencies in their evidence of cau-
sation, even if further study later provides better evidence of chem-
ical harm.

Despite variation in the standards employed by individual trial
judges and across various circuits with respect to appellate review

of those rulings,107 as well as heated debate about the optimal level

'range where experts might reasonably differ.") (first quoting Johnson v. Mani-
towoc Boom Trucks, Inc. 484 F.3d 426, 430 (6th Cir. 2007); then quoting Kumho
Tire Co. v. Carmichael, 526 U.S. 137, 153 (1999)). As a result, "[a court] must
conduct [its] review of [a trial court's] decision with great deference." Tamraz,
620 F.3d at 680.

105 Compare Milward v. Acuity Specialty Prods. Grp., 639 F.3d 11, 17, 20 (1st
Cir. 2011) (holding that a trial judge erred by failing to admit expert evidence
based on a holistic, weight of the evidence approach), with Allen v. Pa. Eng'g
Corp., 102 F.3d 194, 198 (5th Cir. 1996) (rejecting the weight of the evidence
methodology).

106 See McGarity, supra note'79, at 22-27; see also RESTATEMENT (THIRD) OF

TORTS: LIAB. FOR PHYSICAL & EMOTIONAL HARM § 28 cmt. c (AM. L. INST. 2010)

("Occasionally, courts have suggested or implied that a plaintiff cannot meet the
burden of production on causation without epidemiologic evidence").

107 Compare Milward, 639 F.3d at 11, 17, 20, with Allen, 102 F.3d at 198. See
also David E. Bernstein & Eric G. Lasker, Defending Daubert: It's Time to Amend
Federal Rule of Evidence 702, 57 WM. & MARY L. REv. 1, 10 n.40, 41-42, 42
n.229 (2015) (discussing the circuit split and listing cases).
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of judicial scrutiny and the minimum required showings from par-
ties,108 it seems fair to say that judges generally subject experts, the
methodologies they employ, and the studies upon which they rely in
toxic tort actions, to meaningful and often close judicial scrutiny.
The Hardeman case is instructive on this point.109 Judge Chhabria
issued a sixty-eight page ruling on the parties' Daubert and sum-
mary judgement motions that related to both the admissibility of ex-
pert testimony regarding causation and whether plaintiffs had of-
fered sufficient evidence of general causation to warrant the case
proceeding to a jury." 0 His decision reviews, in detail, the epidemi-
ological studies, animal studies, and mechanistic data-evidence of
the biological mechanism by which glyphosate might cause cellular
changes-and, in addition, "examines each of the plaintiffs' ex-
perts' opinions, and analyzes whether those opinions synthesize all
this evidence reliably enough to be admissible at trial." 1

The decision shows how, to satisfy his "gatekeeping" role un-
der Daubert and Joiner, Judge Chhabria undertook an in-depth ex-
amination of both the specific studies relied upon and methods em-
ployed by the experts whose testimony the parties sought to offer at
trial. For example, he ruled that one aspect of a plaintiff expert's
testimony regarding biological plausibility in the assessment of an-
imal carcinogenicity was inadmissible to the extent that the expert
used a particular "pooling method" to assess whether glyphosate

108 Compare McGarity, supra note 79, at 19 (lamenting that Daubert and its
progeny have produced a "corpuscular" approach to the admissibility of causation
evidence that unduly prevents claims from reaching juries), and Thomas O.
McGarity & Sidney A. Shapiro, Regulatory Science in Rulemaking and Tort: Uni-
fying the Weight of the Evidence Approach, 3 WAKE FOREST J. L. & POL'Y 65, 97-
99 (2013), and CRANOR, supra note 1, at 138 (arguing for a weight of the evidence
approach), with Bernstein & Lasker, supra note 107, at 40-43 (criticizing courts
for being too permissive in admitting unreliable expert testimony on toxic tort cau-
sation and recommending that Federal Rule of Evidence 702 be amended to re-
quire greater scrutiny).

109 Another instructive example is the scrutiny afforded to plaintiff's evidence
of causation in General Electric Co. v. Joiner. See 522 U.S. 136, 139 (1997); see
also McGarity, supra note 79, at 19-21 (recounting how the Supreme Court up-
held the district court's rejection of myriad studies with respect to whether PCBs
cause lung cancer).

110 See In re Roundup Prods. Liab. Litig., 390 F. Supp. 3d 1102, 1108-09 (N.D.
Cal. 2018).

11" Id. at 1109.
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causes cancer in various rodent carcinogenicity studies.'1 2 He care-
fully parsed another expert's treatment of latency across different
studies."3 After careful review, he concluded that the testimonies of
three experts for the plaintiffs were inadmissible for various reasons
that were specific to aspects of each, even though he described the
first expert as "eminently qualified" and having authored written re-
ports of "high quality";" 4 noted that the second expert had "more
than forty years of toxicology experience, and had worked for the
National Cancer Institute and National Institute of Environmental
Health Sciences," and was "for many years responsible for the prep-
aration of the Report on Carcinogens, a congressionally mandated
public health report";"5 and recognized that the third expert was a
hematologist and medical oncologist whose clinical practice fo-
cused on treating patients with NHL. 16 Although Judge Chhabria
organized his admissibility determinations around the relatively per-
missible Ninth Circuit standard for admitting expert testimony,"7 he

still engaged in a painstakingly detailed examination of the expert
testimony as required under Daubert and Joiner, discussed above.
Despite excluding the three proffered testimonies, Judge Chhabria
did admit three plaintiff expert opinions. He emphasized, however,
that it was a "close question," and that plaintiffs had made an ade-
quate showing on general causation to resist summary judgment."8

He also augured that, "[g]iven how close the question is at the gen-
eral causation phase, the plaintiffs appear to face a daunting chal-
lenge at the next phase," with respect to presenting sufficient evi-
dence of specific causation.19 Notably, the fact that the IARC had
recently classified glyphosate as probably carcinogenic to humans
appears to have hindered as much as helped plaintiffs in the Rule
702 analysis. Judge Chhabria reasoned that the standard for the clas-

12 See id. at 1134-38.
' 3 See id at 1122.

"4 See id at 1144-46.
15 Id at 1146.
116 See id at l148.
117 See id at 1111.
118 See id at 1151.

''9 Id. at 1109.
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sification differed from the legal standard for showing general cau-
sation-preponderance of the evidence-and thus critiqued plain-
tiffs' experts for undue reliance on the IARC study.120

B. Relevance and Scientific Gerrymandering

As has been shown above, developing sufficient evidence that
a chemical causes harm, such that it can be heard by a jury, is quite
difficult and subject to close judicial scrutiny. Indeed, admissibility
sometimes turns on the availability or assessment of a single study
or expert. This helps to illustrate the power of scientific gerryman-
dering; successfully stalling or tainting a single study might prevent
plaintiffs from reaching a jury.

Scientific gerrymandering can take many forms. In two of his
works,121 Thomas McGarity identifies and describes in detail the
many "science-bending strategies for use in anticipation of litigation
or regulation" deployed by "[r]isk-producing industries."12 2 He be-
gins by observing that "to the extent that the industries are the ones
conducting or contracting for the relevant health and environmental
studies, they have a great deal of influence over how the studies are
conducted, and they can frequently control whether adverse results
ever see the light of day."12 3 He then goes on to list and describe a
host of mechanisms that companies use to shape science even when
they do not have such direct control, including:

" Attacking studies with adverse conclusions prior to publica-
tion by orchestrating negative peer reviews and urging jour-
nals not to publish them;

" Demanding that journals retract or correct published scientific
studies containing adverse conclusions;

" Financing critical letters to the editor in scientific journals af-
ter publication;

120 See id. at 1108.
121 See Thomas O. McGarity, Our Science Is Sound Science and Their Science

Is Junk Science: Science-Based Strategies for Avoiding Accountability and Re-
sponsibility for Risk-Producing Products and Activities, 52 U. K AN. L. REv. 897,
914-921 (2004); MCGARITY & WAGNER, supra note 5, at 38-40 (summarizing
strategies for bending science, including "shaping science," "hiding science," "at-
tacking science," "harassing scientists," "packaging science," and "spinning sci-
ence").

122 McGarity, supra note 121, at 914.
123 Id
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" Assembling a panel of sympathetic experts to evaluate adverse

studies;
" Harassing scientists who produce adverse results by com-

plaining to their superiors, threatening to sue them, and/or

lodging spurious scientific misconduct complaints;
" Sponsoring counter-research aimed at producing contradic-

tory results;

" Abusing the peer review process by using industry consultants
and industry-funded academics to recommend against the
publication of studies with adverse results; and

" Demanding and reanalyzing scientific data underlying re-
search producing adverse results.12 4

In their book Incomprehensible!, Wendy Wagner and Will

Walker relate other tactics used by what they refer to as "Rule-
Bender" chemical manufacturers, including observing that "[t]he
Rule-Bender's motivation to provide biased research can be so sub-
stantial that the Rule-Bender will even hire an entire cadre of scien-
tists and reserve-through contract-the right to control their re-

search."2 5 They report further that 15 percent of U.S. scientists
admit to having "changed the design, methodology, or results of a
study under pressure from a funding source."1 2 6

Through these efforts, chemical proponents can significantly

shape and define the state of scientific knowledge about the health
risks of chemicals.'2 7 It follows that they can complicate and, in

some cases, delay or prevent development of an objective under-
standing of chemical risks, as well as slow or prevent government
regulation and decrease the availability of evidence to satisfy the
burden of showing causation in litigation.128 Together, these efforts

both forestall lawsuits and prevent cases from getting to the jury or

124 See id at 914-21.
125 WAGNER & WALKER, supra note 91, at 141 (citation omitted).
126 Id at 141-42 (citing Meredith Wadman, One in Three Scientists Confesses

to Having Sinned, 435 NATURE 718 (2005)).
127 See MCGARITY & WAGNER, supra note 5, at 60-180.
128 See WAGNER & WALKER, INCOMPEHENSIBLE!, supra note 91, at 140-47; see

also MCGARITY & WAGNER, BENDING SCIENCE, supra note 5, at 181-203;

BILOTT, EXPOSURE: POISONED WATER, CORPORATE GREED, AND ONE LAWYER'S

TWENTY-YEAR BATTLE AGAINST DUPONT, supra note 1.
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succeeding at trial.129 The efficacy of gerrymandering, in turn, cre-
ates a strong temptation and incentive to engage in gerrymandering.

Scientific gerrymandering is thus relevant to causation. To be
admissible, evidence must be relevant.'30 Evidence is considered
relevant when "it has any tendency to make a fact more or less prob-
able than it would be without the evidence; and ... the fact is of
consequence in determining the action."'3 1 In the present context,
the question would be whether evidence of scientific gerrymander-
ing helps a fact finder understand whether a chemical causes a par-
ticular harm.13 2 In the Hardeman case, for example, plaintiffs
needed to prove that "glyphosate .. . can cause Non-Hodgkin's
Lymphoma ("NHL") at exposure levels people realistically may

129 In short, defendants can avoid lawsuits by obscuring the connection between
plaintiff harm and chemical exposure and then, when lawsuits are brought, again
rely on obscured causation and demanding evidentiary requirements to avoid lia-
bility. See McGarity, supra note 121, at 914-921, 927 ("In a toxic tort or products
liability case, the plaintiff must introduce reliable evidence that is relevant to the
question of cause and effect. The epidemiological evidence that is typically re-
quired to make this showing, however, is precisely the sort of evidence that is most
susceptible to the corpuscular attacks and other science-bending strategies.").

130 See FED. R. EvID. 402 ("Irrelevant evidence is not admissible.").
131 FED. R. EvID. 401. As indicated by Judge Chhabria in his rulings, select

evidence of scientific gerrymandering may also be admitted in the context of im-
peaching an opposing party witness. It is important to note, however, that relying
on impeachment for the admission of evidence of scientific gerrymandering is ul-
timately unsatisfying as much evidence might not fit in that box. Defendants could
control whether impeachment evidence can be offered through their strategic trial
choices and, moreover, impeachment must fall within specified categories, includ-
ing contradiction, reputation for honesty, inconsistent statements, bias, perception,
convictions, or prior bad acts. See FED. R. EVID. 408, 607, 608, 613, 609, 704.
Though less common, psychiatric history is another category of impeachment. See
United States v. Lindstrom, 698 F.2d 1154, 1161 (11th Cir. 1983) ("Although the
use of psychiatric evidence 'does not fall within the traditional pattern of impeach-
ment, the law should be flexible enough to make use of new resources."').

132 See generally RESTATEMENT (THIRD) OF TORTS: LIAB. FOR PHYSICAL &
EMOTIONAL HARM § 28 cmt. c (AM. L. INST. 2010) ("The plaintiff must prove by
a preponderance of the evidence that, but for the defendant's tortious conduct with
respect to the toxic substance, the plaintiff would not have suffered harm. When
group-based statistical evidence is proffered in a case, this means that the sub-
stance must be capable of causing the disease ("general causation") and that the
substance must have caused the plaintiff's disease ("specific causation").").
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have experienced" and that "each particular plaintiff's NHL was
caused by glyphosate."1 33

In short, the relevance analysis could be stated as follows: does
evidence of scientific gerrymandering help shed light on whether a
chemical causes harm? As described above, in most toxic tort cases,
whether a chemical causes harm is a complex question requiring
reference to and evaluation of a large body of scientific evidence,
explored through expert analysis of epidemiological, animal, and
mechanistic studies. Evidence of scientific gerrymandering pro-
vides context for understanding, weighing, and interpreting that
body of scientific learning.

Does the fact that Company X orchestrated a smear campaign
against a researcher whose work showed that Chemical Y caused
tumors in rodents make it more likely that Chemical Y causes can-
cer? No, of course not. But might the smear campaign have contrib-
uted to the failure of that researcher and her work to gain broader
acceptance, dissuaded future work regarding the carcinogenicity of
chemical Y, and helped chemical Y to avoid earlier or more rigorous
scrutiny from regulators? It seems that the answer here is, almost
certainly, yes. Further, it seems that understanding that Company X
orchestrated the smear campaign would help a fact finder accurately
evaluate the researcher's work, including its reception by others in
the field, as well as educate a fact finder about how to interpret the
constellation of available studies. The smear campaign raises the
possibility that a paucity of studies showing harm might not actually
indicate a lack of harm, but, that the process through which studies
are conducted and promoted was possibly subjected to pro-chemical
corporate influence. From there, a fact finder might infer that Com-
pany X engaged in the smear campaign because the researcher's
work, in fact, raised legitimate substantive concerns about whether
Chemical Y causes cancer-something akin to consciousness of
guilt or consciousness of liability or responsibility-that is, the com-
pany's own suspicion that the chemical might in fact pose risks.3 4

133 In re Roundup Prods. Liab. Litig., 390 F. Supp. 3d 1102, 1108 (N.D. Cal.
2018).

134 Courts adjudicating civil matters have admitted evidence of consciousness
of guilt. See W.P. RICHARDSON & JEROME PRINCE, PRINCE, RICHARDSON ON

EVIDENCE § 4-611 (11th ed. 1995) (citing Parrott v. Pelusio, 65 A.D.2d 914 (N.Y.
App. Div. 1978)). However, many do not necessarily refer to this sort of evidence
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Evidence of scientific gerrymandering is thus relevant to toxic tort
causation because the landscape of evidence related to causation is
complex and contested, with specific studies and conclusions em-
bedded in and almost inseparable from the much larger corporate,
scientific, and regulatory ecosystem that produces them.

Judges, however, seem inclined, almost reflexively, to view ev-
idence of scientific gerrymandering as irrelevant or tangentially rel-
evant to causation. In Hardeman, for example, Judge Chhabria
granted Monsanto's motion in limine to exclude evidence of ghost-
writing135 during the causation phase, reasoning that the "evidence
is not relevant (or at best marginally relevant) to causation, so its
admission during Phase 1 would be unduly prejudicial and would
waste the jury's time." 36 Yet, viewed in light of the scientific and
evidentiary processes just described, a strong case can be made that
evidence of ghostwriting is central to understanding the totality of
the scientific evidence relating to causation.1 37

As one specific example, plaintiffs alleged that Monsanto sci-
entists ghostwrote the article Safety Evaluation and Risk Assessment
of the Herbicide Roundup and its Active Ingredient, Glyphosate, for

Humans, attributed to Williams, Kroes, & Munro.1 38 The article,

as conscious of guilt, but rather, consciousness of liability, see, e.g., Rock v.
McHenry, 115 S.W.3d 419, 420-22 (Mo. Ct. App. 2003), or consciousness of re-
sponsibility, see, e.g., Birch v. Juehring, No. 8-218, 2008 Iowa App. LEXIS 441,
at *6--8 (App. Div. Iowa 2008).

135 Ghostwriting is the "practice of ... companies secretly authoring journal
articles published under the byline of academic researchers." Chung-Lin Chen,
Assessing Potential Legal Responses to Medical Ghostwriting: Effectiveness and
Constitutionality, 5 J. L. BIOSCIENCES 84, 85 (2018).

136 Pretrial Order No. 81, supra note 66.
137 See generally McGARITY & WAGNER, supra note 5, at 76-79 (describing

the practice and effect of ghostwriting and observing that "[s]everal examples of
ghostwritten articles downplaying the risks of a sponsor's products are available").

138 Compare Carey Gillam, Remarks Before a Joint Hearing of the European
Parliament Committee on the Environment, Public Health and Food Safety and
the Committee on Agriculture and Rural Development 2-3 (Oct. 11, 2017),
https://usrtk.org/wp-content/uploads/2017/1 0/Presentation-before-the-European-
Parliament.pdf, with Monsanto Did Not Ghostwrite the Williams et al. (2000)
Glyphosate Paper, MONSANTO NEWS RELEASE (March 17, 2017), https://geor-
gia.growingamerica.com/news/2017/03/monsanto-did-not-ghostwrite-the-wil-
liams-et-al-2000-glyphosate-paper-2017-03-17/. See also E-mail from William
Heydens, Chief Scientist, Monsanto, to Donna Farmer, Toxicologist, Monsanto
(Feb. 19, 2015, 07:53), https://perma.cc/8JN4-F7PB.
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which undertook a review of existing studies and research and con-
cluded that there was "no convincing evidence" that Roundup or
glyphosate were genotoxic, carcinogenic, or caused developmental

toxicity, was highly influential.139 It was cited over four hundred
times, integrated into the science surrounding the toxicity of glypho-

sate, and likely influenced the extent and direction of future re-
search, as well as regulatory decisions."' Plaintiffs contended that
this "infected the body of scientific work" regarding Roundup,14' as
the William, Kroes, & Munro article was considered the seminal
piece.about glyphosate and Roundup's genotoxicity profile.14 2 As
evidence that Monsanto impacted the direction of future research
and regulation of Roundup at an important fork in the road, plaintiffs
noted that the ghostwritten article was published not long after Mon-
santo allegedly buried a report that had called for further studies af-
ter it concluded that glyphosate was mutagenic and caused break-
ages in chromosomes that might lead to cancer.4 3 This was but one
example of Monsanto's influence on the scientific landscape; jour-

nalist Carey Gillam reviewed documents released in conjunction
with the Roundup litigation and concluded that Monsanto "did not
merely produce or influence a few studies but 'dozens or hundreds,'
which were subsequently re-cited in other publications as evidence
refuting risk." 44

1 See Gary M. Williams et al., Safety Evaluation and Risk Assessment of
Herbicide Roundup and Its Active Ingredient, Glyphosate, for Humans, 31 REG.
TOXICOLOGY & PHARMACOLOGY 117 (2000).

140 This figure was found through the citation report for this article generated
by Web of Science. For an example of how the article was relied upon in later
work, see, e.g., Helmut Greim et al., Evaluation of Carcinogenic Potential of the
Herbicide Glyphosate, Drawing on Tumor Incidence Data from Fourteen
Chronic/Carcinogenicity Rodent Studies, 45 CRITICAL REVS. IN TOXICOLOGY 185,
202 (2015) ("With regard to potential carcinogenic effects of glyphosate, the unan-
imous outcome of these reviews has been that the data provide sufficient evidence
to conclude that glyphosate should not be considered a carcinogen. Genotoxicity
studies with glyphosate, conducted under conditions stipulated by internationally
accepted testing guidelines and GLP, as reviewed in 2000 (Williams et al.
2000).").

141 Plaintiffs' Opposition to Issue Bifurcation, supra note 23, at 12.
142 See id. at 12-13
143 See id.
144 Katherine Drabiak, Roundup Litigation: Using Discovery to Dissolve

Doubt, 31 GEO. ENV'T L. REv. 697, 702 (2019) (citing CAREY GILLAM,
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When courts fail to recognize the relevance of evidence of sci-
entific gerrymandering to causation, the practical implications can
be compounded. In a bifurcated case, a finding that the evidence is
not relevant to causation-although it may be relevant to negligence
or damages-may significantly hamper the plaintiff's ability to
make its case to the jury regarding causation and ultimately, that
evidence may never be admitted if the jury does not find that the
plaintiff has met its causal burden. Second, as discussed in greater
detail below, even if a court views evidence of scientific gerryman-
dering as relevant, it will decline to admit the evidence if its proba-
tive value is substantially outweighed by a danger of "unfair preju-
dice, confusing the issues, [or] misleading the jury."1 4 5 A failure to
appreciate the core relevance of evidence of scientific gerrymander-
ing-that it is not just useful as evidence of bad corporate conduct
relevant to assessing negligence or damages, but also critical to de-
veloping a nuanced understanding of the evidence of causation-
may cause judges to erroneously treat evidence of scientific gerry-
mandering as unduly prejudicial.

III. UNFAIR PREJUDICE, SCIENTIFIC GERRYMANDERING, AND

ESTABLISHED TORT AND EVIDENCE DOCTRINES

Even if scientific gerrymandering is relevant to general causa-
tion and therefore prima facie admissible, judges might nonetheless
exclude evidence of scientific gerrymandering upon a finding that
its probative value is substantially outweighed by a danger of "un-
fair prejudice, confusing the issues, [or] misleading the jury."' 46

This Part explains why judges should be less inclined to view evi-
dence of scientific gerrymandering as problematically prejudicial
and hence inadmissible, particularly at the causation phase. First,
juror responses to evidence of scientific gerrymandering are not nec-
essarily unduly prejudicial as an evidentiary matter. Second, to the
extent that the risk about which courts are worried about comes to

WHITEWASH: THE STORY OF A WEED KILLER, CANCER, AND THE CORRUPTION OF

SCIENCE (2017)).
145 FED. R. EVID. 403 ("The court may exclude relevant evidence if its probative

value is substantially outweighed by a danger of one or more of the following:
unfair prejudice, confusing the issues, misleading the jury, undue delay, wasting
time, or needlessly presenting cumulative evidence.").

146 Id
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fruition-i.e., jurors are influenced by evidence of scientific gerry-
mandering and overlook weak plaintiff evidence of causation-a
number of other tort and evidence doctrines suggest that this is not
in fact much of a risk, as that outcome is consistent with existing
tort and evidence doctrines. This is further the case because norma-
tive arguments augur in favor of erring on the side of discouraging
scientific gerrymandering conduct.

Juries presented with evidence of corporate scientific gerry-
mandering sometimes hold toxic tort defendants liable even where
evidence of causation is relatively weak. It is oft-hypothesized that,
in so doing, juries are commingling the substantive causal ques-

tion-does Chemical X cause cancer?-with a desire to punish de-
fendants for engaging in wrongdoing.147 Judges may interpret this
as unfair prejudice or confusion of the issues, the danger of which
is sufficiently pronounced and potentially harmful to warrant exclu-

sion of evidence of scientific gerrymandering during the causation
phase of bifurcated toxic tort trials.'48

This approach seems reasonable on the surface. A defendant's
efforts to avoid the development or acceptance of a scientific link
between its chemical and harm, while unseemly, does not make the
chemical more or less likely to cause cancer. Hence, the thinking

147 E.g., David E. Bernstein, The Breast Implant Fiasco, 87 CAL. L. REV. 457,
505 (1999) (reviewing MARCIA ANGELL, M.D., THE CLASH OF MEDICAL
EVIDENCE AND THE LAW IN THE BREAST IMPLANT CASE (1996)) ("[J]uries fre-
quently rule against manufacturers in the absence of sufficient evidence of causa-
tion to punish them for misbehavior, particularly when there is scientific uncer-
tainty on the underlying causation issue.") (citing to articles by Margaret A.
Berger, Feldman, and Wendy Wagner); Richard A. Nagareda, Outrageous For-
tune and the Criminalization of Mass Torts, 96 MICH. L. REV. 1121, 1122-25,
1172-74 (1998); Lars Noah, Civil Jury Nullification, 86 IOWA L. REV. 1601, 1643
n.157 (2001) (identifying this as an example of civil jury nullification).

148 Thomas McGarity posits that concerns about commingling on causal ques-
tions have even motivated the "corpuscular" approach to Daubert gatekeeping in
toxic tort cases. See McGarity, supra note 79, at 41. In In re Roundup Products
Liability Litigation, Judge Chhabria granted Monsanto's request to bifurcate the
trial and significantly limit the evidence of scientific gerrymandering that could be
introduced during the causation phase, reasoning that "plaintiffs' ... attacks on
Monsanto for attempting to influence regulatory agencies and manipulate public
opinion regarding glyphosate.... when it comes to whether glyphosate caused a
plaintiff's NHL, these issues are mostly a distraction, and a significant one at that."
Pretrial Order No. 61, supra note 55, at 1. He did, however, concede that the "ev-
idence that Monsanto manipulated the outcome of scientific studies . .. might be
admissible during the causation phase." Id. at 2.
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goes, weighing the fact that a defendant engaged in scientific gerry-
mandering when evaluating whether the plaintiff has shown that a
chemical causes harm is unfairly prejudicial because it rests the de-
cision of causation on an "improper basis," moreover one that is
"emotional" in the sense that it is driven by anger at the company.'4 9

Scratch the surface, however, and it becomes apparent that this
reasoning is facile. As explained in Part II, through scientific gerry-
mandering, defendants deliberately shade and shape the universe of
information about a chemical and its effects that is available to reg-
ulators, plaintiffs, and, eventually, fact finders in trials. It is there-
fore both proper and fair, when evaluating what causal conclusion
to draw from the science, to learn not just the current state of the
science, but also to understand that it has been defined and shaped,
in part, by defendants' strategic choices. This understanding also
applies to remaining uncertainties and knowledge gaps in the sci-
ence. Scientific gerrymandering can work in powerful ways to shape
the availability, perceptions, and actual state of scientific knowledge
on a subject. As McGarity and Wagner point out, "collective scien-
tific knowledge does not always result from scientists dutifully ap-
plying the scientific method, but instead sometimes reflects success-
ful efforts by advocates to influence researchers and research
outcomes," to the point where "the increasingly pervasive practice
of shaping science appears to be altering the trajectory of scientific
knowledge."150 As discussed in Part II, scientific gerrymandering
includes a range of conduct intended to shape the state of science:
declining to conduct research into product risks; suppressing inter-
nal research about product risks; withholding or misrepresenting
data to researchers; shutting down studies whose early results look
threatening; "actively work[ing] to obfuscate especially damaging
information produced by others"; undertaking an "affirmative cam-
paign of disinformation and obfuscation"; attacking the integrity of
researchers to "distract or even intimidate academic or government
scientists whose research has adverse implications for a company";

149 See FED. R. EVID. 403 advisory committee's note.
10 MCGARITY & WAGNER, supra note 5, at 95-96.
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and "fmanc[ing] counter-research designed to refute third-party re-
search, either by producing different results or by suggesting that
the results of the independent research cannot be reproduced."'1

Moreover, it is consistent with long-established tort and evi-

dence doctrines to consider informational asymmetries and interfer-
ence when deciding whether a plaintiff has satisfied its burden, in-
cluding specifically with respect to causation. As explained below,
important tort doctrines-Summers v. Tice alternate causation and
res ipsa loquitur-recognize that a defendant's access to superior
information and wrongful interference with the production of infor-
mation provide compelling reasons to lessen the causal burden on
plaintiffs.15 2 Juries responding to less-than-definitive evidence on

causation can rationally determine, consistent with these doctrines
and the element of general causation, that the defendant's scientific
gerrymandering impoverished the informational landscape and
evaluate the parties' respective showings on causation through that
lens.153 When juries do so, they are not making an "inferential er-
ror,"15 4 but they are engaging in sound reasoning that many other
doctrines attest is relevant to evaluating causation.'55 To deny juries

151 Wendy E. Wagner, Commons Ignorance: The Failure of Environmental
Law to Produce Needed Information on Health and the Environment, 53 DUKE L.

J. 1619, 1641-49, 1651, 1655-56 (2004) [hereinafter Wagner, Commons Igno-
rance]; see also Wendy Wagner, When All Else Fails: Regulating Risky Products
Through Tort Litigation, 95 GEO. L. J. 693, 716-17 (2007) [hereinafter Wagner,
When All Else Fails].

152 See discussion infra Part IILA.
153 See Wagner, Commons Ignorance, supra note 151, at 716-17 (positing that

juries might, without inappropriate emotion or scientific misunderstanding, factor
in the reasons for incomplete evidence on causation, such as a defendant's mis-
conduct, and grant a spoliation-like presumption on causation to the plaintiff).

154 See Victor J. Gold, Federal Rule of Evidence 403: Observations on the Na-
ture of Unfairly Prejudicial Evidence, 58 WASH. L. REv. 497, 506 (1983) (positing
that evidence should be understood to be unfairly prejudicial based on its propen-
sity to cause a trier of fact to commit inferential error and explaining that "[i]nfer-
ential error occurs when the jury incorrectly decides that evidence is probative of
an alleged fact or event").

155 Indeed, judges may likewise rationally and without unfair prejudice or issue
confusion give plaintiffs a boost on causation where a defendant obscures evidence
of causation. See Wendy E. Wagner, Choosing Ignorance in the Manufacture of
Toxic Products, 82 CORNELL L. REV. 773, 832 (1997) [hereinafter Wagner, Choos-
ing Ignorance] (explaining how a judge in the Missouri Court of Appeals over-
looked deficiencies in plaintiffs' proof on causation because the defendant's own
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