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At first glance, one would not think that a single Federal Rule of Evidence (FRE) 
would have a disparate impact on civil as opposed to criminal cases. Sure, the burden 
of proof, the weight of evidence needed to win, differs greatly in civil as opposed to 
criminal cases, but what counts as evidence, what the jury gets to hear, does not. Such 
thinking, though intuitively plausible, is seriously mistaken. This paper examines the 
disparate impact of Daubert v. Merrell Dow Pharmaceuticals, Inc.1 on civil as op-
posed to criminal cases. Daubert has been called “the most important Supreme Court 
case you’ve never heard of,”2 and the description is fitting. Daubert’s disparate impact 
has important implications for the criminal justice system in the United States.

The technical question before the Court in Daubert was whether Rule 702 of the 
Federal Rules of Evidence3 superseded the Frye test4 for determining the admissibility 
of scientific evidence. A unanimous Court ruled that Rule 702 did supersede Frye. A 
majority of the Court5 interpreted Rule 702 to require a two-prong test for the admis-
sibility of scientific evidence focusing on (1) the reliability of the evidence, and (2) 
the helpfulness of the evidence to the jury.  The reliability prong has been called a 
“screening” or “gatekeeping” role, one the Court assigned to the trial judge.6 This role 
allows the judge, in a pre-trail motion, to “ensure that any and all scientific testimony 
or evidence admitted is not only relevant, but reliable”7 by assessing “whether the rea-
soning or methodology underlying the testimony is scientifically valid.”8 By making 
the reliability of expert testimony a matter for pre-trial decision, Daubert significantly 
changed American jurisprudence.9 Whether judges want, or are really fit for,10 this 
gatekeeper role is a fascinating matter, but beyond the scope of this paper. The helpful-
ness prong requires that the evidence have “a valid scientific connection to the perti-
nent inquiry as a precondition to admissibility,”11 that is, there is a nexus between the 
expert testimony and the facts of the particular case that makes the evidence relevant 
to resolving the dispute. 

Daubert was decided against the backdrop two jurisprudential trends that were 
moving in opposite directions. On the one hand, the 1975 revision of the Federal Rules 
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of Evidence had a distinctly permissive approach towards the admissibility of evi-
dence, and Rule 702 was seen as decidedly more permissive than Frye since the “gen-
eral acceptance” a method was not required.12 The Frye standard was, so the thinking 
went, denying jurors access to relevant evidence.13 On the other hand, there was a 
cultural debate over “junk science” in court.14 News stories about outrageous legal 
claims, often based on wildly improbable “science” (e.g. the Twinkie defense15) were 
common. Many observers hoped that Daubert would put an end to plaintiffs relying 
on junk science,16 and experts as diverse as the U.S. Chamber of Commerce and Noble 
Prize winners filed amicus briefs.17   

Given these conflicting trends, it is not surprising that Daubert represents a com-
promise. On the one hand, the Court clearly ruled that Rule 702 requires a more liberal 
standard for the admissibility of expert testimony than Frye.18 On the other hand, it was 
also clearly unwilling to take a Feyerabendian approach and put all scientific questions 
to the jury. At least one commentator reasons the Court was worried that allowing all 
relevant evidence (without a reliability test) would confuse juries by exposing them 
to specious claims about causation that rely on “questionable science” or the temporal 
sequence of events and invite post hoc inferences.19 The Court, however, expressed 
confidence in the capabilities of juries and the adversary system by stating that “[v]
igorous cross-examination, presentation of contrary evidence, and careful instruction 
on the burden of proof are the traditional and appropriate means of attacking shaky 
but admissible evidence.”20 A somewhat cynical summary of the decision is that the 
Court placed its trust in neither scientific nor legal procedures and institutions, and that 
the result is an approach to evidence that is epistemologically, if not jurisprudentially, 
incoherent.21 Initial reaction to the decision was divided, some observers thinking it 
was a major blow to business interests (i.e, it would result in more junk science going 
before jurors) while others thought it meant he end of junk science in court.22 Empiri-
cal studies of the impact of Daubert indicate that scientific evidence offered by plain-
tiffs in civil cases is more likely to be disqualified today than it was pre-Daubert,23 but 
that there has been practically no impact on the admissibility of scientific evidence 
offered by prosecutors in criminal cases.24 The first of these findings is merely odd, 
but he second poses serious questions about the nature and reliability of our criminal 
justice system.

A 2002 RAND Corporation study revealed that after Daubert the number of expert 
witness challenges rose significantly, as did the success rate of those challenges. What 
is more, almost 90% of the successful challenges were against plaintiffs. Daubert chal-
lenges generally come as pre-trial motions, and a successful challenge effectively rules 
that the evidence is inadmissible. Since 2005, the rate and success rate of Daubert 
challenges appears to have stabilized, but the total number of toxic tort suits initiated 
has decreased significantly. The RAND study found that most of the successful chal-
lenges were based on the reliability of the science underlying the challenged evidence. 
So, contrary to the “permissive thrust” of Rule 702, Daubert resulted in jurors being 
presented with less scientific evidence. One particularly puzzling result in the RAND 
study is that the significance of Frye’s “general acceptance” test became more im-
portant after Daubert. A multiple regression analysis found that general acceptance 
pre-Daubert was not a statistically significant indicator of whether evidence would be 
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found reliable (and thus admissible) or not, but general acceptance post-Daubert was, 
in fact, a statistically significant predictor of admissiblity.25 The RAND study found 
no evidence that “it became easier for novel evidence to be admitted” after Daubert.26 
A separate study undertaken by the Federal Judicial Ccenter confirmed the findings of 
the RAND report.27 This study involved surveys sent to federal judges and to attorneys 
practicing before them. The judges in this study self-reported both that they were more 
likely to scrutinize and less likely to admit expert evidence after Daubert than before. 
The exclusion rate increased from 25% prior to 1991 to 40% in 1998. 28

As a practical matter, Daubert appears to have been a victory for the defense bar in 
civil litigation. As one synopsis put it:

Cutting-edge science has been banished from courthouses. And juries, a fun-
damental element of the justice system, have been stripped of much of their 
power. “Daubert lets judges have much too much leeway to follow their per-
sonal inclinations,” says Stanley Feldman, retired chief justice of the Arizona 
Supreme Court. “It’s an interference in the jury process and wholly unneeded.” 
… But now rigorous science also gets thrown out. “There have been numer-
ous examples where highly qualified scientists, sterling scientists, have been 
Dauberted out,” says David Ozonoff, chair emeritus of Boston University’s de-
partment of environmental health. That’s because controversial lawsuits often 
turn on groundbreaking science—the type that attracts the best researchers and 
the type Daubert discourages.29

Whether this state of affairs is beneficial is fascinating,30 but a matter for a separate 
paper. I am more concerned with Daubert’s impact on criminal cases, and studies of 
that impact are rare.31 In criminal cases, Daubert has had far less impact than in civil 
cases,32 and where it has had an impact, the benefit has flowed to prosecutors (the crim-
inal analog to the civil plaintiff) rather than to defense attorneys.33 One study found 
that in criminal cases the strongest predictor of the admissibility of expert testimony 
was the perceived relevance of the evidence to the case,34 a stark contrast with the civil 
cases in which reliability was the strongest predictor. Another study found that there 
is a significant difference in the outcomes of Daubert challenges in civil as opposed 
to criminal cases.35 Civil defendants (frequently a corporation) succeed in two-thirds 
of their Daubert challenges, but criminal defendants succeed in one-twelfth of their 
challenges,36 meaning that criminal defendants “virtually always lose their reliability 
challenges.”37 This discrepancy in success rates for Daubert challenges would not be 
troubling if one had a high degree of confidence in the reliability of scientific evi-
dence introduced by prosecutors. Such confidence, however, is unwarranted, as will 
be demonstrated by looking at problems underlying the science of issues of increas-
ing significance for defendants: marijuana identification, the forensic identification of 
persons, and forensic fire science. Criminal defendants, it seems, are being sent to jail 
on the basis of unreliable junk science,38 and judges, the gatekeepers of reliability, are 
failing to do their duty.

Of all the prisoners in the United States, more than 25% are incarcerated for drug 
crimes (50% of all Federal prisoners39 and 20% of all State prisoners are doing time 
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for drug crimes40). Of those incarcerated for possession offenses, marijuana possession 
accounts for a majority. But how reliable are the tests used to identify marijuana? Not 
very. 

The most common field test for marijuana is the Duquenois-Levine Reagent test 
(D-L). The D-L test is a preliminary field test, one whose results should be confirmed 
by a more extensive laboratory test. Of course, laboratory confirmations are time con-
suming and expensive, and both police and prosecutors have an interest in relying 
exclusively the D-L test. In 2006 Virginia passed an “emergency regulation” that al-
lowed police officers trained in using the D-L test to be qualified as expert witnesses.41 
This regulation negates the need for a laboratory confirmation of the field test. In 2009, 
Georgia trained some 1600 police officers in the use of the D-L test with an attendant 
drop in laboratory confirmations of 98%.42 Stories in which the D-L test is the sole 
basis for a conviction abound. This would not be troubling if the D-L test is specific for 
marijuana, that is, if it does not produce false positive results. But it does.

One study conducted by the Law Enforcement office of the National Institute of 
Standards and Technology (NIST) found explicitly that the D-L test is nonspecific and 
that it generated false positives for mace, nutmeg and tea.43 One leading manufacturer 
of D-L field test kits, NIK, specifically states that the test “may or may not yield a valid 
result” and may produce “false positive results, “ and literature accompanying the 
NIK NarcoPouch 908/Duquenois-Levine Reagent field test kit states that “The results 
of a single test may or may not yield a valid result…. There is no existing chemical 
reagent test, adaptable to field use, that will continually eliminate the occurrence of 
an occasional invalid test results [sic].”44 On the face of it, it would seem clear that a 
positive D-L test, absent a confirming test, is insufficient evidence upon which to base 
a marijuana conviction. This conclusion rests merely on the documented and accepted 
unreliability of the test. Relevant case law confirms this conclusion. In 1979 the Su-
preme Court ruled that a nonspecific test or an inconclusive finding is an insufficient 
basis for a criminal conviction.45 In 1973, the Supreme Court of Wisconsin found that 
the D-L test alone was insufficient to establish guilt because a nonspecific test does not 
satisfy the requirement of proof beyond a reasonable doubt.46 Despite the unreliability 
of the D-L test, however, its use appears to be increasing. But if it is the only evidence 
offered in support of the claim that a substance is marijuana, a true gatekeeper, apply-
ing Daubert, should exclude the evidence. Instead, thousands of people go to jail for 
possessing a substance that may or may not be marijuana.

The forensic identification of persons, particularly perpetrators of crimes, raises 
more troubling issues. Recent studies have found significant problems many meth-
ods of forensic identification including DNA analysis,47 serology, mitochondrial hair 
DNA (mtDNA) analysis, microscopic hair analysis, fingerprinting, and even compo-
sitional analysis of bullet lead.48 Forensic identifications can fail in at least two very 
distinct ways: first, the scientific tests themselves may be unreliable, which raises a 
clear Daubert issue, and second, there may be bias, incompetence, and inadequate 
oversight of the laboratories in which the tests are performed. While problems of the 
latter sort are significant, they are not my concern here, and I will limit my discussion 
to unreliable science.

Before the widespread availability of DNA testing, ABO serology49 and micro-
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scopic hair analysis were frequently used to identify perpetrators, particularly in rape 
cases. In one infamous Montana case, a Jimmy Ray Bromgard spent 15 years in prison 
for a crime he did not commit after forensic expert testified that there was only a 1 in 
10,000 chance that the hairs found on the victim came from someone other than the 
defendant. But there is no scientific basis at all for such a claim, and an FBI analysis 
of hair identification expert s found that even the best experts have an 11% error rate.50 
It was only when the Innocence Project took up his case and obtained a DNA analysis 
that Bromgard was fully exonerated. As of 2005, some 158 convictions based on hair 
analysis had been overturned.

Fingerprint identification does not fare better than microscopic hair analysis. In 
1997 Stephen Cowans was convicted of shooting a Boston police officer on the basis 
of fingerprint identification. The forensic specialist in the case told the jury that a print 
at the crime scene was “unique and identical” for Cowans since it matched his at 16 
points. When subsequent DNA evidence excluded Cowans as a possible perpetrator, 
he was exonerated, and Boston ultimately closed its fingerprint unit.51 In 2004 Bran-
don Mayfield was arrested as a suspect in the Madrid train bombing after two FBI fin-
gerprint experts testified that they were 100% certain that Mayfield’s fingerprint were 
left on a bag used in the attack. Mayfield was lucky, he spent only two weeks in prison 
before Spanish authorities identified and arrested the real perpetrator. The FBI tried to 
explain its faulty identification on the basis of “blurry digital images.” One wonders 
how 100% certainty can be based on blurry images, and what that means for justice.

Finally I turn to the issue of forensic fire science. While tragic high profile cases 
like that of Cameron Todd Willingham52 have gained some notoriety, the generally 
deplorable state scientific arson investigation, which really underlies the Willingham 
case, is less well appreciated. Physical science teachers are well acquainted with the 
fact that most people have intuitions about the behavior of the physical world that are 
distinctly Aristotelian, and quite wrong. Recent fire studies53 indicate that the same 
pattern of grossly mistaken intuitions about fire behavior is found in the testimony 
of “arson experts.”54 While it seems intuitively obvious that gasoline fires burn hotter 
than wood fires, they do not, and while accelerants produce “fast fires,” not all “fast 
fires” are the result of using accelerants. As early as 1985 the National Fire Preven-
tion Association (NFPA) appointed a Technical Committee to formulate principles for 
valid arson investigations. The committee’s product, the NFPA 921 Guide for Fire 
and Explosion Investigations, was met by “howls of protest from fire investigation 
“professionals.”’55 Many of the myths about fire behavior can be traced to the 1977 
Law Enforcement Assistance Administration (LEAA) booklet entitled Arson and Ar-
son Investigation: Survey and Assessment. The authors of this study go so far as to 
point out that, “Although burn indicators are widely used to establish the causes of 
fires, they have received little or no scientific testing.”56 Despite this clear admoni-
tion toward precaution in arson investigation, unreliable, unscientific “fire science” 
continues to be used 20 years after NFPA 921 and appears to have sent an innocent 
Willingham to his death. Similar problems plague forensic pathology, particularly in 
cases where the victim is a deceased child,57 but I think the essential point has been 
established.

In civil cases Daubert has had the effect of excluding arguably unreliable science 
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offered by plaintiffs from the courtroom.58 In criminal cases, however, unreliable sci-
ence offered by the prosecutions is regularly admitted with the result that far too many 
innocent people are wrongly convicted.59 In the criminal context, one might expect 
judges, acting as proper gatekeepers, to take judicial notice of certain facts concerning 
the scientific reliability of prosecution evidence and exclude it accordingly (or demand 
additional proof). But this is not happening, and overworked, underfunded criminal 
defense attorneys are not mounting Daubert challenges.

Because most violent crimes are commit ted by the poor, their court appointed 
advocates—overworked and underfinanced— are not up to the challenge. In 
the absence of a system of effective representation, Daubert will not improve 
scientific evidence in criminal cases. The only way to guard against the misap-
plication of forensic science is to impose controls and re forms long before the 
cases come to court.60

Perhaps it is too much to expect of a judge that she act as a gatekeeper for scientific 
evidence. By training and often temperament, judges are not scientists. During oral 
arguments over the EPA’s jurisdiction to regulate atmospheric CO2, Justice Scalia con-
fused the stratosphere with the troposphere. After being corrected by council, Scalia 
remarked “Troposphere, whatever. I told you before I’m not a scientist. (Laughter) 
That’s why I don’t want to have to deal with global warming, to tell you the truth.”61 
It does not bode well for the validity and legitimacy of a system of criminal that the 
gatekeepers of reliable evidence do not recognize what should be let within and what 
should be kept outside the gates.
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