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Symposium

Science Challenges for Law and Policy

The "Right to Try" Investigational Drugs:
Science and Stories in the Access Debate

Rebecca Dresser*

In 2014, states began enacting laws giving terminally ill patients a "right
to try " investigational drugs. Right-to-try laws are the latest policy development
in a decades-long struggle between advocates of liberal access to investigational
drugs and defenders of access restrictions. According to access advocates,
physician opinion and minimal safety testing are an adequate scientific basis for
allowing terminally ill patients to try investigational drugs. But science and
policy experts are virtually unanimous in criticizing right-to-try laws. According
to the experts, more rigorous scientific and regulatory oversight is necessary to

justify wide patient access. In defense of their position, experts cite data on
investigational drug risks and low success rates, as well as the public interest in
a rigorous drug-evaluation system. Access advocates use a different strategy,
however-one that highlights stories of patients and families pleading for
investigational drugs. These stories strongly influence legislative and public
opinion on access policy. To mount an effective response, experts must tell
stories illustrating the harm that liberal access can produce. In this arena,
experts must convey their concerns in ways that are meaningful to lay decision
makers.

Introduction

In 2014, several state legislatures confronted a novel policy proposal.
They were asked to consider bills recognizing the terminally ill patient's right
to try investigational drugs.' The bills sought to allow patients to use
investigational drugs without the United States Food and Drug Administra-

* J.D. Daniel Noyes Kirby Professor of Law, Professor of Ethics in Medicine, Washington
University in St. Louis.

1. Right-to-try laws define terminal illness, with minor variations in language, as "a disease that
without life-sustaining procedures will result in death in the near future or a state of permanent
unconsciousness from which recovery is unlikely." Mo. ANN. STAT. 191.480.1(3) (West Supp.
2015). Accord ARIz. REV. STAT. ANN. 36-1311.4 (Supp. 2014) (defining "terminal illness" for
the purposes of the right-to-try law); COLO. REV. STAT. ANN. 25-45-103(3) (West Supp. 2014)
(same); LA. REV. STAT. ANN. 40:1300.423(3) (Supp. 2015) (same): MICH. COMP. LAWS ANN.

333.26451.1(2)(a) (West Supp. 2014) (defining "advanced illness" for the purposes of Michigan's
right-to-try law).
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tion's (FDA's) permission.2 Five states adopted right-to-try laws in 2014,
and by early 2015, right-to-try bills had been introduced in many other
states. 3

Right-to-try laws are the latest policy development in a decades-long
struggle between advocates of liberal access to investigational drugs and
defenders of access restrictions. According to liberal-access advocates,
physician opinion and minimal safety testing are an adequate scientific basis
for allowing terminally ill patients to try investigational drugs. But scientific
and other experts dispute this claim. Right-to-try laws would do more harm
than good, experts say, by exposing patients to risky and ineffective agents.
The laws would also pose an unacceptable threat to the larger group of
patients who benefit from receiving drugs that have undergone thorough
human testing. Experts predict that if terminally ill patients can easily obtain
investigational drugs, fewer patients will be willing to participate in the
clinical trials that determine which drugs can actually help patients live
longer and better lives.

Experts are nearly unanimous in opposing right-to-try laws. In defense
of access oversight, scientists, FDA officials, and policy experts cite data on
investigational-drug risks and low success rates, as well as the need for a
rigorous drug-evaluation system. But in the access debate, data and abstract
policy considerations go only so far. Access advocates use a different
strategy, one that highlights individual patients' stories. To support their
cause, access advocates offer heartrending accounts of terminally ill patients
seeking investigational drugs and deceased patients who were denied such
drugs. These stories strongly influence legislative and public opinion on the
access question.4

It's inevitable that patients' stories will shape public and legislative
opinion on access policy. But policy decisions should take into account the
full range of patient experiences with investigational drugs. Stories illus-
trating the harm that can come from liberal access belong in the debate too.
An adequate response to the right-to-try campaign will require experts to
vividly describe the negative impact that liberal access can have on patients.

2. See Editorial, Quicker Access to Experimental Drugs, N.Y. TIMES, Feb. 12, 2015,
http://nyti.ms/lMfkOGW, archived at http://perna.cc/6FG8-3Y95 (reporting that right-to-try laws
and bills require that drugs have passed at least the first phase of FDA testing, but give patients
access to drugs that "are still years away from reaching pharmacy shelves").

3. By late March 2015, a total of twelve states had adopted right-to-try laws. Press Release,
Starlee Coleman, Goldwater Institute, Mississippi Becomes 12th State to Allow Terminally Ill to
Access Investigational Medications (Mar. 1, 2015), available at http://www.goldwaterinstitute
.org/en/work/topics/healthcare/right-to-try/mississippi-becomes- 12th-state-to-allow-terminally/,
archived at http://perma.cc/PE8G-V7YG (noting that eleven other states had already passed right-
to-try laws when Mississippi enacted its own Mississippi Right to Try Act).

4. As one contributor to the access debate observed, patients' stories "have the power to reach
a public who has little understanding of the research enterprise." Musa Mayer, When Clinical Trials
Are Compromised: A Perspective from a Patient Advocate, 2 PLOS MED. 1060, 1062 (2005).
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In this Article, I examine the right-to-try controversy and the role patient
stories play in the debate. Part I reviews the history of investigational drug
regulation and current rules governing investigational drug access. In Part II,
I describe ethical and policy arguments for and against liberal access rules.
To illustrate the potential benefits and harms of liberal access, Part III
presents a variety of patients' access stories. Part III also considers interview
and survey data examining patients' attitudes toward and experiences with
investigational drugs. I conclude by urging experts to address access in ways
that are meaningful to legislators and the public. Experts should use stories
and other information on patients' experiences to describe the full range of
effects that investigational drugs can produce. Such information is essential
to developing access policies that truly promote patients' interests.

I. Investigational Drug Regulation

A. Drug Evaluation

In 1938, Congress passed legislation requiring manufacturers to file
applications with the FDA attesting to a drug's safety prior to marketing the
drug.' To gain approval, manufacturers had to submit a New Drug Appli-
cation for FDA review, giving the FDA the opportunity to bar the drug from
being sold if it concluded that the drug was unsafe.6 In 1962, Congress
strengthened the FDA approval standard, demanding evidence that drugs
were both safe and effective for medical use.7 Federal law prohibits
manufacturers from shipping drugs in interstate commerce without FDA
permission.'

Evidence from human trials is necessary to demonstrate drug safety and
effectiveness. 9 But before drug sponsors 0 may conduct a trial, they must
obtain from the FDA an Investigational New Drug (IND) exemption allowing
them to ship drugs for testing purposes." Agency officials review clinical-

5. Abigail Alliance for Better Access to Developmental Drugs v. von Eschenbach (Abigail
Alliance II), 445 F.3d 470, 482 (D.C. Cir. 2006), rev'd, 495 F.3d 695 (D.C. Cir. 2007) (en bane).

6. Id.
7. Id.
8. 21 U.S.C. 355(a) (2012).
9. See 21 U.S.C. 355(d) (2012) (requiring substantial evidence of a drug's efficacy prior to FDA

approval and defining substantial evidence to include clinical investigations of the safety and
efficacy of the drug).

10. Sponsors are normally drug companies hoping to market the drugs but may also be research
institutions or nonprofit organizations. The FDA's Drug Review Process: Ensuring Drugs Are Safe
and Effective, U.S. FOOD & DRUG ADMIN., http://www.fda.gov/drugs/resourcesforyou/consumers/
ucm143534.htm, archived at http://perma.cc/3E7S-AW9Q (defining sponsors as "companies,
research institutions, and other organizations that take responsibility for developing a drug").

I1. Investigational New Drug (IND) or Device Exemption (IDE) Process (CBER), U.S. FOOD
& DRUG ADMIN., http://www.fda.gov/BiologicsBloodVaccines/DevelopmentApprovalProcess/In

2015] 1633
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trial proposals to ensure that they are based on adequate scientific evidence
and will not expose subjects to undue risk.12

The FDA divides investigational drug trials into three phases. Phase I
trials are typically conducted on twenty to eighty human subjects. 3 These
trials supply initial information about a drug's adverse effects in humans and
help researchers determine a reasonably safe drug dosage.' 4 Phase I trials are
not designed to evaluate effectiveness, although they sometimes generate
early information suggesting that a drug might be effective. 5

If a drug appears to have an acceptable safety profile, the FDA will
permit a phase II study.1 6 Up to several hundred subjects with the disease the
drug is targeting participate in phase II trials.1 7 In these trials, researchers
continue to collect data on side effects and risks but also look for preliminary
evidence of the drug's potential effectiveness.1 8 If phase II-trial evidence
suggests that the drug presents an acceptable balance of risks and potential
benefits, officials allow the sponsor to conduct phase III trials evaluating
safety and effectiveness in a larger number of patients.19 If phase III trials
yield acceptable results, sponsors may apply for FDA approval to market the
drug.20

About 70% of the investigational drugs undergoing phase I testing are
found safe enough to advance to phase II trials.2 ' But many of those drugs
fail to demonstrate sufficient safety and effectiveness to advance to phase III

vestigationalNewDrugINDorDeviceExemptionIDEProcess/, archived at http://perma.cc/KR8G-
45HW.

12. The FDA's Drug Review Process: Ensuring Drugs Are Safe and Effective, supra note 10.
13. Id.
14. See id. (noting that the goal of phase I trials is to determine a drug's most frequent side

effects and that phase 11 trials do not begin if phase I trials show that the drug is unacceptably toxic).
15. 21 C.F.R. 312.21(a) (2014) ("[Phase I] studies are designed to determine the metabolism

and pharmacologic actions of the drug in humans, the side effects associated with increasing doses,
and, if possible, to gain early evidence on effectiveness.").

16. See id. (stating that phase I studies should produce "sufficient information about the drug's
pharmacokinetics and pharmacological effects" to allow sponsors to design "well-controlled,
scientifically valid" phase II studies).

17. See 312.21(b) (commenting that phase II trials usually involve no more than several
hundred subjects and are conducted to evaluate the "effectiveness of the drug for a particular
indication or indications").

18. See id. ("Phase [II] includes the ... studies conducted to evaluate the effectiveness of the
drug for a particular indication or indications in patients with the disease or condition under study
and to detenrine the common short-term side effects and risks associated with the drug.").

19. See 312.21(c) (describing phase III studies as "expanded . . . trials . . . performed after
preliminary evidence suggesting effectiveness of the drug has been obtained, and ... intended to
gather the additional information about effectiveness and safety that is needed to evaluate the overall
benefit-risk relationship of the drug").

20. See 21 C.F.R. 312.22(a) (2012) (explaining that phase III is aimed at assessing whether
the "investigations will yield data capable of meeting statutory standards for [FDA] marketing
approval").

21. Overview of Clinical Trials, CENTERWATCH, http://www.centerwatch.com/clinical-trials/
overview.aspx, archived at http://perma.cc/QEU7-U9BT.
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testing. Only about one-third of investigational drugs are successful in both
phase I and II trials, 22 and as one expert put it, "[t]he bottleneck is in
Phase II."23

Not many investigational drugs make it through the full evaluation
process. In 2013, an expert group estimated that about one in six drugs
entering human testing is approved for clinical use.24 A 2014 study was even
less encouraging, putting the figure at one in ten.25 Cancer drugs, which are
often the subject of patient-access requests, have a lower-than-average
success rate.26 And even FDA-approved cancer drugs help just a small
segment of patients.27

B. History of FDA Access Policy

Not all seriously ill patients are eligible to participate in clinical trials
evaluating investigational drugs. Because sponsors test drugs for a limited
number of medical uses, patients must meet specific eligibility criteria to
enter a trial.28 Excluded from trials are patients whose illness differs from
the condition under study.29 Some patients live too far away from trial centers
to participate.30 A patient's age or exposure to previous treatments can lead
to trial ineligibility too.3

Other patients are eligible for trials but decide against enrolling. Some
are unwilling to accept extra hospital visits, tests, and other study demands.32

22. Id. See also Benjamin P. Falit & Cary P. Gross, Commentary, Access to Experimental
Drugsfor Terminally Ill Patients, 300 JAMA 2793, 2793 (2008) (explaining that 34% of oncology
drugs entering phase II trials are eventually approved).

23. Gregory A. Petsko, When Failure Should Be the Option, 8 BMC BIOLOGY, art. no. 61, at 2
(2010), http://www.biomedcentral.com/content/pdf/1741-7007-8-6l.pdf, archived at http://perma
.cc/HU82-LUBG.

24. JA DiMasi et al., Trends in Risks Associated with New Drug Development: Success Rates
for Investigational Drugs, 87 CLINICAL PHARMACOLOGY & THERAPEUTICS 272, 276 (2010).

25. Michael Hay et al., Clinical Development Success Rates for Investigational Drugs, 32
NATURE BIOTECHNOLOGY 40, 41 (2014).

26. See id. at 42, 44 (finding that oncology drugs had the lowest likelihood of approval, at
around one in fifteen drugs being approved).

27. See Manish Agrawal & Ezekiel J. Emanuel, Special Communication, Ethics of Phase 1
Oncology Studies, 290 JAMA 1075, 1075-76 (2003) (noting that only around 5% of cancer drugs
going through phase I testing have clinical benefits, but they have significant toxic side effects);
Falit & Gross, supra note 22, at 2793 (observing that "only a fraction" of patients receiving
approved cancer drugs experience a benefit).

28. See Stephen L. George, Reducing Patient Eligibility Criteria in Cancer Clinical Trials, 14
J. CLINICAL ONCOLOGY 1364, 1365 (1996) (remarking that eligibility criteria aimed at the
objectives of a clinical trial are necessary because a "clinical trial is a scientific study of medical
interventions").

29. Id.
30. Id.
31. Id. at 1370 tbl.4.
32. Julie Brintnall-Karabelas et al., Improving Recruitment in Clinical Trials: Why Eligible

Participants Decline, 6 J. EMPIRICAL RES. ON HUM. RES. ETHICS 69, 70 (2011).
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And some decline to participate because they fear they will be assigned to a
control group that will receive an inactive placebo or a standard therapy with
low success rates.33

At times, patients unable or unwilling to enroll in clinical trials seek to
receive investigational drugs from their treating physicians. During the
1960s, the FDA operated an informal program to allow "compassionate use"
of investigational drugs by selected patients.34 The HIV/AIDS epidemic gave
rise to the first broad expanded-access program.35 Activists seeking measures
to combat this deadly disease refused to accept a testing process that kept
novel drugs out of the hands of patients for many years.36 By 1987, activists
had convinced FDA officials to allow more patients to obtain investigational
drugs outside of trials. 37

The 1987 expanded-access regulations applied to patients with serious
or immediately life-threatening conditions who were unable to enroll in
clinical trials and had no reasonable treatment alternatives. 38 Physicians and
drug sponsors could submit applications justifying the use of investigational
drugs to treat qualified patients.3 9 The FDA would issue "treatment
protocols" and "treatment INDs" if certain criteria were met.40 To ensure that
treatment access did not interfere with drug evaluation, the agency would
grant access only if clinical trials on the drug were in process or completed
and the sponsor was "actively pursuing marketing approval." 4 1

The access regulations said that FDA officials would ordinarily make
investigational drugs available to patients during or following completion of
phase III trials. 42 But in "appropriate circumstances," including the presence
of an immediately life-threatening condition, drugs could be made available

33. Manik Chahal, Off-Trial Access to Experimental Cancer Agents for the Terminally Ill:
Balancing the Needs of Individuals and Society, 36 J. MED. ETHICS 367, 368 (2010). See also
Brintnall-Karabelas et al., supra note 32, at 70 (reporting "disinterest in a placebo-controlled study"
as a reason for nonparticipation).

34. Clinical Trial Subjects: Adequate FDA Protections?: Hearing Before the H. Comm. on
Gov't Reform & Oversight, 105th Cong. 58 (1998) (statement of Michael A. Friedman, M.D., Lead
Deputy Comm'r, Food and Drug Administration).

35. See REBECCA DRESSER, WHEN SCIENCE OFFERS SALVATION: PATIENT ADvOCACY AND

RESEARCH ETHICS 48-49 (2001) (describing the HIV/AIDS emergency as the "driving force" for
FDA action).

36. Id. at 48.

37. Id. See generally Jonathan J. Darrow et al., New FDA Breakthrough-Drug Category-
Implications for Patients, 370 NEW ENG. J. MED. 1252, 1253 (2014) (reviewing access-promoting
FDA policies).

38. Investigational New Drug, Antibiotic, and Biological Drug Product Regulations; Treatment
Use and Sale, 52 Fed. Reg. 19,466, 19,476 (May 22, 1987) (to be codified at 21 C.F.R. pt. 312).

39. Id. at 19,477.
40. Id.
41. Id. at 19,476.
42. Id.
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during phase II testing.43 Officials would deny a patient's request if the
existing scientific evidence failed to provide a reasonable basis for con-
cluding that the drug could be effective or if the drug presented "an
unreasonable and significant additional risk of illness or injury." 44

The access regulations required documentation of patients' informed
consent.45 An Institutional Review Board (IRB) had to approve treatment
uses as well.46 In emergency situations, the FDA could permit treatment use
without a formal submission, but only if the drug sponsor agreed to submit a
formal request soon after the emergency authorization. 47 The regulations
allowed sponsors to recover the costs of supplying investigational drugs but
did not allow them to profit from the transaction. 48

Although hundreds of patients received investigational drugs through
the FDA program, critics complained that it was applied unfairly and
inconsistently. 49 They also said that the process was so demanding and time-
consuming that many terminally ill patients were unable to benefit from it.50

Eventually the Abigail Alliance for Better Access to Developmental
Drugs, a patient-advocacy organization, challenged the regulations. The
Alliance was founded by the father of Abigail Burroughs, a young woman
who had sought to obtain two different investigational drugs for cancer
treatment.5 1 Burroughs was ineligible for clinical trials evaluating the drugs,
and the sponsors refused to include her in their limited compassionate-use
programs.52 Although the FDA was not involved in the denial, the Alliance
argued that the agency's failure to allow sponsors to market unapproved
drugs created an unjustified impediment to patient access.53

43. Id.
44. Id.
45. Id. at 19,476-77.
46. Id. Institutional Review Boards are interdisciplinary committees that review human-study

proposals to ensure that they meet ethical and regulatory research standards. Institutional Review
Boards Frequently Asked Questions, U.S. FOOD & DRUG ADMIN., http://www.fda.gov/regulatory
information/guidances/ucm126420.htm, archived at http://perma.cc/U4QK-3K6Q.

47. 21 C.F.R. 312.36 (1987).
48. Investigational New Drug, Antibiotic, and Biological Drug Product Regulations; Treatment

Use and Sale, 52 Fed. Reg. at 19,476.
49. Expanded Access to Investigational Drugs for Treatment Use, 71 Fed. Reg. 75,147, 75,149

(proposed Dec. 14, 2006) (to be codified at 21 C.F.R. pt. 312).
50. Expanded Access to Investigational Drugs for Treatment Use, 71 Fed. Reg. at 75,149-50.
51. Our Story, ABIGAIL ALLIANCE, http://www.abigail-alliance.org/story.php, archived at

http://perma.cc/V2EP-7R3K.
52. Judy Foreman, Dying Patient's Fight to Access Trial Drugs Met with Resistance, BALT.

SUN, Sept. 29, 2003, http://articles.baltimoresun.com/2003-09-29/news/0309290141_lexperimen
tal-drugs-abigail-burroughs-new-drugs, archived at http://perna.cc/3KGA-DRU9.

53. See Abigail Alliance for Better Access to Developmental Drugs v. von Eschenbach (Abigail
Alliance III), 495 F.3d 695, 699 (D.C. Cir. 2007) (noting that the Abigail Alliance asked "the FDA
to promulgate new regulations that would allow sponsors to market experimental drugs, under some
circumstances, after the completion of Phase I trials").
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The Alliance initially filed a citizen petition asking the FDA to allow
sponsors to market drugs to certain patients after phase I testing.54 The
Alliance had previously made similar requests to the FDA, but officials had
concluded that the Alliance's proposals "would upset the appropriate balance
[in drug regulation] . . . by giving almost total weight to the goal of early
availability and giving little recognition to the importance of marketing drugs
with reasonable knowledge for patients and physicians of their likely clinical
benefit and their toxicity.""

Expecting another negative FDA response, the Alliance turned to the
federal courts for relief. The organization filed a complaint asserting that the
FDA's expanded-access rules violated the terminally ill patient's con-
stitutionally protected right of access to investigational drugs that have
undergone phase I testing.56 The D.C. district court dismissed the complaint,
finding that no such constitutional right existed.5" Later, a three-judge panel
of the D.C. Circuit Court of Appeals reversed that finding.58 On rehearing,
however, a majority of the en banc court of appeals rejected the Alliance's
claim that the Due Process Clause of the Fifth Amendment protects "the right
of a terminally ill patient with no remaining approved treatment options to
decide, in consultation with his or her own doctor, whether to seek access to
investigational medications that the [FDA] concedes are safe and promising
enough for substantial human testing." 59

The court majority cited an extensive record of state and federal drug
regulation to counter the Alliance's argument that the nation's history and
legal traditions protected the terminally ill patient's right to access ex-
perimental drugs.6 0 Although government regulatory efforts initially focused
on drug safety, effectiveness standards emerged as soon as scientists
developed the randomized clinical trial methods that could discern whether
drugs actually worked. 61 Contrary to the Alliance's claim, the government's
earlier failure to regulate drug effectiveness did not signify respect for
patients' access rights; instead, the lack of regulation was a by-product of the
inability to detect which drugs were effective.62

The Alliance also contended that the terminally ill patient's coristitu-
tional right to use investigational drugs was grounded in three common law

54. Id.
55. Id. at 700 (internal quotation marks omitted).
56. Abigail Alliance for Better Access to Developmental Drugs v. McClellan, No. 03-1601,

2004 WL 3777340, at *2 (D.D.C. Aug. 30, 2004), aff'd, Abigail Alliance III, 495 F.3d 695 (D.C.
Cir. 2007) (en banc).

57. Id. at *1.
58. Abigail Alliance II, 445 F.3d 470, 472 (D.C. Cir. 2006).
59. Abigail Alliance III, 495 F.3d at 701 (alteration in original).
60. Id. at 703-06.
61. Id. at 703-06, 706 n.12.
62. Id. at 706 n.12.
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doctrines protecting individuals in life-threatening situations. According to
the Alliance, the right to self-defense, the necessity defense, and the tort of
intentional interference with lifesaving efforts support recognition of a
constitutional right to self-preservation, one that should extend to terminally
ill patients seeking investigational drugs. 63 But the appellate court rejected
these claims, emphasizing the lack of evidence that post-phase I drugs qualify
as necessary and reasonable lifesaving measures. 64

C. Current Access Regulations

The D.C. Circuit ruled that investigational-drug access issues should be
resolved through the democratic process.65 Although members of Congress
sympathetic to the Alliance's position sponsored bills to widen access, none
of them were enacted. 66 Eventually, however, congressional and advocacy-
group pressure led FDA officials to issue revised expanded access regu-
lations. 67

In 2009, the FDA adopted new rules establishing criteria for treatment
use of investigational drugs in three situations: individual patients,
intermediate-sized patient groups, and larger patient populations.68 Most of

63. Id. at 703. The doctrine of necessity is a common law defense that applies when a person
engages in otherwise criminal conduct to avoid a greater harm or evil. Self-defense principles cover
people using reasonable force to protect themselves from aggressors. See O. Carter Sneac,
Unenumerated Rights and the Limits of Analogy: A Critique of the Right to Medical Self-Defense,
121 HARV. L. REV. F. 1, 6-12 (2007) (comparing traditional self-defense and necessity justifications
to the theory of self-defense and necessity in the medical setting). The tort of intentional
interference applies when one person intentionally prevents another from saving the life of a third
person. See Abigail Alliance III, 495 F.3d at 708-09 (discussing the Restatement of Tort's definition
of intentional interference and its application to medical lifesaving efforts).

64. Abigail Alliance III, 495 F.3d at 705-06. The U.S. Supreme Court denied the Abigaal
Alliance's petition for certiorari. Abigail Alliance for Better Access to Developmental Drugs v.
von Eschenbach, 552 U.S. 1159, 1159 (2008), denying cert. to Abigail Alliance III, 495 F.3d 695
(2004). In an earlier case, the Supreme Court had upheld the FDA's power to prohibit distribution
of Laetrile, an alleged cancer treatment that had not undergone any clinical testing. United States
v. Rutherford, 442 U.S. 544, 549, 551 (1979). The Court said it was permissible for the agency to
apply safety and effectiveness standards to protect terminally ill patients from toxic and ineffective
remedies like Laetrile. Id. at 554-55.

65. Abigail Alliance III, 495 F.3d at 713-14.
66. See, e.g., Access, Compassion, Care, and Ethics for Seriously Ill Patients Act, S. 1956,

109th Cong. (2005) (attempting to amend the Federal Food, Drug, and Cosmetic Act to create a new
approval program that would be responsive to the needs of seriously ill patients).

67. See Expanded Access to Investigational Drugs for Treatment Use, 71 Fed. Reg. 75,147,
75,149 (proposed Dec. 14, 2006) (to be codified at 21 C.F.R. pt. 312) (stating that the proposed ruse
was "intended to further address the concerns that motivated Congress to include in the act specific
provisions on expanded access to investigational drugs").

68. Expanded Access to Investigational Drugs for Treatment Use, 74 Fed. Reg. 40,900,40,942-
45 (Aug. 13, 2009) (to be codified at 21 C.F.R. pt. 312, 316).
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the substantive requirements in the new rules resemble those in the 1987
policy, but there are a few notable changes. 69

The 2009 regulations permit investigational-drug access early in the
testing process. In most cases, FDA officials will make drugs available to
patients with an "immediately life-threatening disease" during phase II
trials. 70 In certain cases, however, officials will make drugs available before
phase I testing is complete.7' And in exceptional circumstances, officials will
make an investigational drug available to patients in the absence of any data
on its human effects.72 Thus, the current FDA policy is in some respects more
liberal than the Abigail Alliance's proposal to permit treatment access after
phase I testing.

D. State Right-to-Try Laws

Despite its liberal-access provisions, the current FDA policy fails to
satisfy some access advocates. Frustrated by their lack of success at the
federal level, advocates seeking less restrictive rules have turned to state
legislatures. In 2014, the Goldwater Institute, a nonprofit organization whose
mission is to protect freedom and prosperity,7 ' developed a model bill "to
protect the fundamental right of people to try to save their own lives." 74 By
January 2015, legislatures in Colorado, Missouri, Louisiana, Michigan, and
Arizona had adopted versions of the model legislation. 75

State right-to-try laws vary, but they all purport to give terminally ill
patients access to investigational drugs without the FDA's permission. The
laws permit manufacturers to supply investigational drugs that have
completed phase I testing to patients whose physicians have recommended

69. The regulations still do not allow companies to profit from providing investigational drugs.
21 C.F.R. 312.8(c) (2014). A 2013 FDA guidance document describes how officials determine
whether treatment access would interfere with the clinical trial process. FOOD & DRUG ADMIN.,
GUIDANCE FOR INDUSTRY: EXPANDED ACCESS TO INVESTIGATIONAL DRUGS FOR TREATMENT
USE-QS & As 9-10 (2013).

70. Expanded Access to Investigational Drugs for Treatment Use, 74 Fed. Reg. at 40,945.
71. See id. at 40,912-13 (arguing for "flexibility in the evidentiary standards" applied to

individual patient requests).
72. See id. at 40,912 (noting that treatment use of unapproved drugs "may be sought quite early

in a drug's development, and at any point during the development").
73. About, GOLDWATER INSTITUTE, http://www.goldwaterinstitute.org/en/about/, archived at

http://perma.cc/DTD9-W974.
74. CHRISTINA CORIERI, GOLDWATER INST., EVERYONE DESERVES THE RIGHT TO TRY:

EMPOWERING THE TERMINALLY ILL TO TAKE CONTROL OF THEIR TREATMENT 1 (2014), available
at https://goldwater-media.s3.amazonaws.com/cms_page-media/2015/l/28/Right%20To%20Try
.pdf, archived at https://perma.cc/RRZ2-WSHV?type=pdf.

75. ARIZ. REV. STAT. ANN. 36-1311 to -1312 (Supp. 2014); COLO. REV. STAT. ANN. 25-
45-101 to -104 (West Supp. 2014); LA. REV. STAT. ANN. 40:1300.421-.426 (Supp. 2015); MICH.
COMP. LAWS ANN. 333.26451-.26457 (West Supp. 2014). In 2014, members of the U.S. House
of Representatives introduced the Compassionate Freedom of Choice Act, a bill with aims similar
to those of state right-to-try laws. H.R. 4475, 113th Cong. (2014).
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the drugs.76 Patients must provide written informed consent7 and manufac-
turers may charge patients for the costs of supplying drugs.78

All right-to-try laws bar state licensing boards from taking disciplinary
action against physicians prescribing investigational drugs. 79 Some of the
laws confer a degree of protection from civil liability on clinicians and
manufacturers providing investigational drugs to patients 0 But right-to-try
laws do not require manufacturers to supply investigational drugs to patients,
nor do they require insurers to cover the costs associated with use of those
drugs.8

II. The Policy Debate

State right-to-try laws seek to dispense with FDA review of terminally
ill patients' requests for access to investigational drugs. Access advocates
contend that patients and doctors can make good decisions on their own and
that regulatory-review requirements are unjustifiably paternalistic. 2 Defend-
ers of access restrictions argue that both patient and societal interests warrant
FDA oversight. They also characterize right-to-try laws as "nothing but feel-
good placebos" that will have no real impact on drug access.83

A. Individual Autonomy vs. Patient Protection

According to access advocates, the choice to gamble on a novel
intervention is not a scientific or public-health concern but a decision for
patients and their doctors. 84 Once a drug has undergone phase I testing,
access advocates believe that physicians are competent to determine whether

76. E.g., ARIZ. REV. STAT. ANN. 36-13 11 to -1312; COLO. REV. STAT. ANN. 25-45-103
to -104; MICH. COMP. LAws ANN. 333.26451-.26452; Mo. ANN. STAT. 191.480 (West Supp.
2015).

77. Some right-to-try laws include specific disclosure requirements. For example, the Missouri
statute requires consent documents to be "at least as comprehensive as the consent used in clinical
trials for the use of the investigational drug." Mo. ANN. STAT. 191.480.1(1)(d). In Colorado,
patients must sign a document that "describes the potentially best and worst outcomes of using the
investigational drug, . . . with a realistic description of the most likely outcome, including the
possibility that new, unanticipated, different, or worse symptoms might result, and that death could
be hastened by the proposed treatment." COLO. REV. STAT. ANN. 25-45-103(4)(d).

78. E.g., ARIZ. REV. STAT. ANN. 36-1312(b)(2).
79. E.g., Mo. ANN. STAT. 191.480.5.
80. E.g., COLO. REV. STAT. ANN. 25-45-107 (limiting civil liability of manufacturers and

clinicians).
81. E.g., COLO. REV. STAT. ANN. 25-45-104(1), (3)(b).
82. See CORIERI, supra note 74, at 15 (arguing that despite the FDA's concerns about the risks

of expanded access, patients understand and are realistic about those risks).
83. David Gorski, "Right to Try" Laws and Dallas Buyers' Club: Great Movie, Terrible for

Patients and Terrible Policy, SCI. BASED MED. (Mar. 8, 2014), http://www.sciencebased
medicine.org/right-to-try-laws-and-dallas-buyers-club-great-movie-terrible-public-policy/,
archived at http://perma.cc/M8VY-XW7P.

84. CORIERI, supra note 74, at 1.
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investigational drugs are promising enough for patients to try.85 Claims that
patients need FDA protection because they are desperate and vulnerable
demean individuals who are fully capable of making treatment decisions.86

To the contrary, terminally ill patients are rational and realistic people dealing
with difficult circumstances. 87 To access advocates, "no-one is better placed
than the person with the condition, or their family, to make a judgment about
the level of risk that is worthwhile." 88

Access advocates criticize the FDA's substantive standards governing
patient access, but what they really object to is the review requirement itself.
Officials at the FDA grant nearly every request for treatment access and do
so quickly in urgent cases. 89 But preparing a request can be time-
consuming.90 Right-to-try advocates say that the burden of preparing a

85. See, e.g., Nicole E. Lombard, Note, Paternalism vs. Autonomy: Steps Toward Resolving the
Conflict over Experimental Drug Access Between the Food and Drug Administration and the
Terminally Ill, 3 J. HEALTH & BIOMEDICAL L. 163, 186 (2007) (arguing that it is better for a
"patient's own doctor to determine whether his or her terminally ill patient is a suitable candidate
for [an] experimental treatment"). With the possible exception of leading experts, it is hard to see
how physicians could make good decisions about early-phase drugs when so little is known about
their safety and effectiveness. See David W. Borhani & J. Adam Butts, Letter, Rethinking Clinical
Trials: Biology's Mysteries, 334 SCIENCE 1346, 1347 (2011) (questioning whether physicians
should prescribe "unproven drugs . .. when faced with volumes of uncertain data").

86. See, e.g., Les Halpin et al., Improving Access to Medicines: Empowering Patients in the
Quest to Improve Treatment for Rare Lethal Diseases, J. MED. ETHICS (ONLINE FIRST), July 9,
2013, at 2 (describing it as "excessively paternalistic" to bar informed, terminally ill patients from
trying unproven interventions); Eugene Volokh, Medical Self-Defense, Prohibited Experimental
Therapies, and Payment for Organs, 120 HARV. L. REV. 1813, 1829-30 (2007) (challenging
paternalistic restrictions on an individual's right to use potentially lifesaving investigational drugs).

87. See Vicki Brower, Food and Drug Administration Responds to Pressurefor Expanded Drug
Access, 106 J. NAT'L CANCER INST. djul71, djul72 (2014) (quoting a doctor who asserted that
patients seeking expanded access "well understand that their risk of toxicity is not trivial"); Chahal,
supra note 33, at 368 (noting that terminally ill patients are considered competent to consent to
participate in phase I trials evaluating drugs with unknown risks and little chance of benefit); John
A. Robertson, Controversial Medical Treatment and the Right to Health Care, HASTINGS CENTER
REP., Nov.-Dec. 2006, at 15, 17 (suggesting that there is no reason to believe a cancer patient's
choice to use an untested drug is irrational or any different than a choice to participate in a phase I
or phase II trial of that same drug).

88. Simon Woods & Pauline McCormack, Disputing the Ethics of Research: The Challenge
from Bioethics and Patient Activism to the Interpretation of the Declaration of Helsinki in Clinical
Trials, 27 BIOETHICS 243, 248 (2013).

89. See Kelly Servick, "Right to Try" Laws Bypass FDA for Last-Ditch Treatments, 344
SCIENCE 1329, 1329 (2014) (commenting that the FDA received almost one thousand access
requests in 2013 and granted all but three); Jerome Groopman, The Right to a Trial, NEW YORKER,
Dec. 18, 2006, http://www.newyorker.com/magazine/2006/12/18/the-right-to-a-trial, archived at
http://perma.cc/GKZ2-R2HJ (stating that an FDA official recalled just one access denial, involving
parents who had refused standard cancer treatment for their child).

90. Until recently, the FDA used a submission form that demanded extensive infonnation from
physicians and sponsors requesting access. See Individual Patient Expanded Access Applications:
Form FDA 3926, 80 Fed. Reg. 7318, 7320 (Feb. 10, 2015) (to be codified at 21 C.F.R. pt. 312)
(estimating that the previous expanded-access process required approximately eight hours for the
physician to complete). But in February 2015, in "an effort to streamline the submission process
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submission deters overworked physicians and drug-company officials from
seeking patient access. 9 1 According to access advocates, many patients who
could benefit from trying investigational drugs are deprived of help because
the FDA insists on being involved in the decision.92

Experts defending FDA oversight paint a different picture. They point
to empirical evidence showing that informed-consent requirements fail to
ensure that terminally ill patients understand the harms and burdens that can
accompany investigational-drug use. According to the evidence, patients
commonly overestimate the odds that novel interventions will extend or
improve their lives. 93 Experts also say access advocates ignore the suffering
that can come from trying novel drugs. To the advocates who ask, "What's
the harm?" in allowing unrestricted access, one expert responded, "If there's
anything worse than dying of a terminal illness, it's dying of a terminal illness
and suffering unnecessary complications or pain for no benefit and having to
pay for the medications causing the complications yourself."9 4

Experts supporting access restrictions characterize terminally ill patients
as a vulnerable population-one that needs more, not less, regulatory pro-
tection. 95 Thus, federal regulations should require researchers and physicians
offering patients investigational drugs to discuss palliative care and hospice
options, too; the rules should also mandate heightened monitoring of patients
receiving unapproved drugs and clear criteria for stopping drug admin-
istration.96 As one access critic put it, instead of adopting access rules that
expose more terminally ill patients to harm and disappointment, "the gate to
access experimental treatments must be closed enough to prevent medical
interventions that impose excessive harm." 97

for individual patient expanded access," the agency proposed a much simplified form that officials
estimated would take about forty-five minutes to complete. Id. at 7319, 7320.

91. CORIERI, supra note 74, at 9-10, 11. Right-to-try advocates also say the IRB review
requirement creates an undue obstacle to patient access. Id. at 11.

92. See, e.g., id. at 18 ("The FDA's long, costly, and burdensome process makes it difficult for
patients to get the medications that may save their lives.").

93. See infra notes 174-76 and accompanying text for discussion of this evidence. One medical
expert says the right-to-try campaign reflects a similarly unrealistic conception of investigational
drugs as "miracle" treatments. See Gorski, supra note 83.

94. Gorski, supra note 83.
95. Michael J. Malinowski, Throwing Dirt on Doctor Frankenstein's Grave: Access to

Experimental Treatments at the End ofLife, 65 HASTNGS L.J. 615, 645 (2014).
96. Id. at 646, 651. See also George J. Annas, The Changing Landscape of Human Exper-

imentation: Nuremberg, Helsinki, and Beyond, 2 HEALTH MATRIX 119, 138-39 (1992) (arguing for
strict limits on research participation of terminally ill patients).

97. Malinowski, supra note 95, at 657.
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B. Individual Versus Societal Interests

Besides disagreeing on the proper balance of liberty and protection in
access policy, access advocates and critics disagree on the proper balance of
individual and societal interests. A rigorous clinical-trial system is essential
to determining whether investigational drugs are sufficiently safe and
effective to be approved for the general patient population. Making drugs
easily available outside trials could threaten that system. Because relatively
few patients enroll in trials, it often takes many years to determine the quality
of investigational drugs. 98 If more patients can obtain drugs outside trials, it
will become even harder to conduct the studies that reveal which
investigational drugs actually help patients.99

Under existing FDA regulations, officials may approve treatment access
only if it "will not interfere with the initiation, conduct, or completion of

clinical investigations that could support marketing approval of the expanded
access use."1 00 But access advocates say that excluding trial-eligible patients
is an unethical sacrifice of their interests to promote the greater good.101
According to access advocates, a rule that "forces people to go into clinical
trials if they want access to the only possibly lifesaving drugs" is
unacceptably coercive.10 2

98. See VICTORIA WEISFELD ET AL., INST. OF MED. OF THE NAT'L ACADS., PUBLIC
ENGAGEMENT AND CLINICAL TRIALS: NEW MODELS AND DISRUPTIVE TECHNOLOGIES 2 (2012)

(identifying "the increasing difficulty of recruiting and retaining an appropriate human subject
population for specific clinical trials" as a "significant problem").

99. Chahal, supra note 33, at 368.
100. 21 C.F.R. 312.305(a)(3) (2014). The FDA treatment access regulations require doctors

to report information about adverse events to sponsors and the FDA, which promotes public health
interests by adding to the evidentiary basis for approval decisions. Compare 21 C.F.R.

312.35(a)(3) (2014) (defining physicians who obtain access to experimental drugs for their
patients as "investigators"), with 21 C.F.R. 312.305(c)(4) (2014) (requiring investigators to report
adverse drug events to investigational-drug sponsors), and 21 C.F.R. 312.32(c)(i) (2014)
(requiring investigational-drug sponsors to report adverse reactions to the FDA that are suspected
of being related to the investigational drug). Right-to-try laws include no reporting requirement.
See, e.g., COLO. REV. STAT. ANN. 25-45-101 to -108 (West Supp. 2014) (containing no
requirement that physicians report adverse drug reactions for investigational drugs being used
through Colorado's expanded-access program).

101. See Michael Kean, It's Time for Change, J. MED. ETHICS (ONLINE FIRST), Feb. 28, 2014,
at 1 (arguing that a more ethical approach would be to speed up the drug approval process by
adopting different methods of collecting evidence about new drugs). Colorado's right-to-try law
limits investigational drug access to patients who have "been unable to participate in a clinical trial
for the terminal illness within one hundred miles of the patient's home address, . . . or not been
accepted to the clinical trial within one week of completion of the clinical trial application process."
COLO. REV. STAT. ANN. 25-45-103(1)(a)(III). None of the other laws includes a provision to
exclude patients with reasonable opportunities to enroll in trials. See, e.g., LA. REV. STAT. ANN.

40:1300.423-.424 (lacking a requirement that a patient have no opportunities to enroll in clinical
trials before gaining expanded access to experimental drugs).

102. Volokh, supra note 86, at 1830 n.81. Other access supporters think the public-health threat
has been exaggerated. E.g., Robertson, supra note 87, at 17.

.2'
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Experts supporting access restrictions see the situation quite differently.
They argue that the individual terminally ill patient's desire to try
investigational drugs is insufficient to outweigh the public's interest in
preserving the integrity of the drug-review system. 103 If access decisions are
left to patients and their doctors, they say many more patients will be
harmed.1 04 Because it will become harder to conduct clinical trials, the drug-
review process will be extended.' 0 5 This will in turn deprive physicians of
the information they need to make evidence-based treatment recommen-
dations to their seriously ill patients.10 6

Commentators defending access limits believe that "the public, as a
body, merits protection from interference by individual members of
society."1 07 The FDA's access rules allow many patients to gain access to
investigational drugs, striking a reasonable balance between individual and
public health needs.' 8 Supporters of access restrictions also point out that
the law limits individual claims in many other contexts to protect the common
good.'( 9

C. Doubts About Impact

According to right-to-try advocates, eliminating FDA oversight will
greatly increase patients' access to investigational drugs, giving them real
opportunities to save their lives." 0 Yet others predict that right-to-try laws
will have little impact on access.

103. See, e.g., Seema Shah & Patricia Zettler, From a Constitutional Right to a Policy of
Exceptions: Abigail Alliance and the Future of Access to Experimental Therapy, 10 YALE J.
HEALTH POL'Y L. & ETHIcS 135, 171 (2010) (explaining that one significant reason for protecting
the integrity of clinical trials is that doing so prevents delay of wider access to approved drugs).

104. See, e.g., id. at 181 (contending that terminally ill people "may suffer more or even die
sooner" if they are given drugs with uncertain and possibly severe risks, and this is an important
reason to limit access to experimental therapies).

105. See Elizabeth Weeks Leonard, The Public's Right to Health: When Patient Rights
Threaten the Commons, 86 WASH. U. L. REv. 1335, 1352-53 (2009) (arguing that drug companies'
goal of FDA approval could be undermined if expanded access is granted for experimental drugs).

106. See, e.g., Leonard, supra note 105, at 1385-86 (deeming drug access prior to full clinical
trials a "public bad" because it prevents development of medical knowledge of actual effectiveness
of new drugs); Shah & Zettler, supra note 103, at 184 (stating that expanded access will delay FDA
approval of effective drugs, negatively affecting public health).

107. Leonard, supra note 105, at 1384. See also Brower, supra note 87, at dju172 (citing cne
expert's view of the Abigail Alliance's access position as an "aggressively individualistic view, cne
that breathtakingly slights the public's interest in drug safety").

108. Leonard, supra note 105, at 1386-87.
109. See Shah & Zettler, supra note 103, at 194-95 (giving the example of a witness being

forced to testify despite fears that the defendant will threaten his or his family's safety); Snead,
supra note 63, at 11 (noting that there is "no history or tradition of courts privileging the preferences
of patients (including those suffering from terminal illnesses) for a particular prohibited medical
intervention over governmental concerns about public health").

110. See, e.g., Eleanor Clift, The 'Dallas Buyers Club' Bill, DAILY BEAST (Mar. 4, 2014),
http://www.thedailybeast.com/articles/2014/03/04/the-dallas-buyers-club-bill.html, archived at
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In the Abigail Burroughs case and other high-profile access cases it was
drug sponsors, not FDA officials, who blocked patients' access to investi-
gational drugs." Because right-to-try laws fail to require drug sponsors to
satisfy patient requests, the laws do nothing to help with this problem.
Indeed, removing the FDA from involvement in patient access could
inadvertently make things worse. In a 2014 interview, FDA Commissioner
Margaret Hamburg reported that agency officials often help patients and
physicians negotiate with drug companies to secure access agreements. 1 2

Without FDA involvement, fewer companies might agree to provide patients
with investigational drugs.

Experts also point out that the FDA's regulatory requirements have not
prevented drug companies from providing investigational drugs to many
patients." 3  When companies say no to patient requests, FDA access
regulations are not the reason. Because the drug sponsors' overriding goal is
to gain FDA approval of their drugs, sponsors prefer to devote their limited
resources to conducting the clinical trials that will make approval possible." 4

Producing investigational drugs for patients outside trials can be costly, as

http://perma.cc/WF6B-MA7W (citing a right-to-try advocate who claims that "government red
tape" interferes with patients' right to save their lives).

111. See Jerry Menikoff, Beyond Abigail Alliance: The Reality Behind the Right to Get
Investigational Drugs, 56 U. KAN. L. REv. 1045, 1059-60 (noting that none of the four plaintiffs in
the Abigail Alliance case offered facts suggesting that the FDA interfered with their access efforts);
Brady Dennis & Ariana Eunjung Cha, 'Right to Try' Laws Spur Debate Over Dying Patients' Access
to Experimental Drugs, WASH. POST, May 16, 2014, http://www.washingtonpost.com/
national/health-science/right-to-try-laws-spur-debate-over-dying-patients-access-to-experimental-
drugs/2014/05/16/820e08c8-dcfa-lle3-b745-87d39690c5c0_story.html, archived at http://perma
.cc/L9ZF-WZDW (giving one example of a patient denied an investigational drug by two drug
companies, not the FDA); David Kroll, The False Hope of Colorado's 'Right to Try' Investigational
Drug Law, FORBES (May 19, 2014, 5:26 PM), http://www.forbes.com/sites/davidkroll/2014/
05/19/the-false-hope-of-colorados-right-to-try-act/, archived at http://perma.cc/AGL3-6NQS
(describing one patient who was denied access by drug manufacturers).

112. The Diane Rehm Show: Debate Over 'Right-to-Try' Laws (WAMU 88.5 radio broadcast
May 27, 2014), available at http://thedianerehmshow.org/shows/2014-05-27/debate-over-right-try-
laws/transcript, archived at http://perma.cc/8FYM-3GTF (presenting Hamburg's comments that
right-to-try laws could lead to the loss of FDA advocacy encouraging companies to make
investigational drugs available). See also Ariana Eunjung Cha, Crowdsourcing Medical Decisions:
Ethicists Worry Josh Hardy Case May Set Bad Precedent, WASH. POST, Mar. 23, 2014,
http://www.washingtonpost.com/national/health-science/crowdsourcing-medical-decisions-
ethicists-wony-josh-hardy-case-may-set-bad-precedent/2014/03/23/f8591446-ab81-I le3-adbc-
888c8010c799_story.html, archived at http://perma.cc/T37Q-JQGT (discussing a case in which the
FDA helped a boy obtain access to an investigational drug by negotiating with a sponsor).

113. For discussion of the potential business advantages for companies providing access, see
Brower, supra note 87, at dju172. Companies also grant access for public-relations purposes. See,
e.g., Cha, supra note 112 (citing examples of drug companies responding to public-relations
pressure by granting access).

114. See Brower, supra note 87, at djul72 (quoting one company's executive's statement that
the "priority is to help the greatest number of patients possible by helping drugs receive approval").
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can diverting employees to administer patient-access programs." 5  Even
though the FDA permits them to recover their costs, companies may be
unable to manage the logistics involved in operating a treatment-access
program.

Experts doubt that right-to-try laws will do much to change this
situation. They also warn that the FDA could challenge unauthorized
investigational drug distribution as a violation of the Food, Drug and
Cosmetic Act.1 6 Companies distributing investigational drugs without FDA
permission could damage their efforts to win FDA approval of those drugs.
It isn't surprising that the Pharmaceutical Research and Manufacturers of
America trade group has "serious concerns with any approach to make
investigational medicines available that seeks to bypass the oversight of the
Food and Drug Administration and clinical trial process.""1 7 Drug companies
would be acting against their self-interest if they provided drugs outside the

agency's access program.' 18
A further problem is that right-to-try laws fail to address existing

inequities in patient access to investigational drugs. Under right-to-try laws,
access would continue to be available only to patients whose physicians
succeeded in persuading drug companies to provide investigational drugs.
And right-to-try laws, like FDA regulations, allow sponsors to charge
patients for drugs.1 9 Thus, only patients able to cover the charges would
gain access. As the mother of a patient seeking access complained, right-to-
try laws "ignore the elephant in the room, which is cost." 20

115. See Arthur L. Caplan, Why "Right to Try" Laws Won't Help Desperately Ill Patients,
MEDSCAPE (June 19, 2014), http://www.medscape.com/viewarticle/826708, archived at http://
perma.cc/G9T8-ZJNS (explaining that companies often lack resources needed to provide drugs for
patient access). Companies also worry that negative drug effects detected in patients could make
the agency more cautious about approving a drug, but FDA officials say this fear is unfounded.
Servick, supra note 89, at 1329. See also The Diane Rehm Show, supra note 112 (interviewing
Commissioner Margaret Hamburg, who said that the FDA has never denied approval due to adverse
events in expanded-access patients).

116. See Patricia J. Zettler & Henry T. Greely, The Strange Allure of State "Right-to-Try "
Laws, 174 J. AM. MED. ASs'N INTERNAL MED. 1885, 1885 (2014) (noting that federal law trumps
state law).

117. John Tozzi, Do Dying Patients Have a Right to Try Experimental Drugs? Libertarians
Say Yes, BUSINESSWEEK, Aug. 21, 2014, http://www.bloomberg.com/bw/articles/2014-08-21/do-
dying-patients-have-a-right-to-try-experimental-drugs-libertarians-say-yes, archived at http://
perma.cc/HJ2M-F6FF.

118. Gorski, supra note 83.
119. Id.

120. Mary Lou Byrd, Third State Passes "Right to Try" Legislation, WASH. FREE BEACON

(July 17, 2014), http://freebeacon.com/issues/third-state-passes-right-to-try-legislation/, archived at
http://perma.cc/JG6U-CVT5. Critics of the efforts to remove or lessen FDA access oversight
propose what they see as better alternatives, such as changes that would allow more patients to
participate in clinical trials. See, e.g., Chahal, supra note 33, at 369-70 (proposing ways to improve
compassionate-use programs); Shah & Zettler, supra note 103, at 189-95 (proposing changes to the
clinical trials process that would improve access for terminally ill patients).
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III. Patient Perspectives

In the right-to-try debate, supporters depict liberal access as the best
approach for patients. Advocates tell stories of patients helped by inves-
tigational drugs, as well as stories of patients who suffered and died without
them. Advocates work with patients and their families to publicize these
compelling accounts.

But access advocates leave out other kinds of patient stories. They omit
stories of patients who tried investigational drugs but paid a price for doing
so. Investigational drugs failed to give these patients longer or more comfort-
able lives; instead, the drugs hastened death and increased suffering. Access
advocates also omit stories of when wide patient access made it harder to
complete the clinical trials needed to determine whether experimental ap-
proaches were truly beneficial. These stories show that liberal access is not
always the pro-patient position it purports to be.

A. Stories in the Access Debate

1. Stories Supporting Access.-Patients' stories are a staple of right-to-
try and other access campaigns. Most famous is the story of Abigail
Burroughs-a college student whose head-and-neck cancer failed to respond
to standard therapies.' 2' She sought access to two investigational drugs under
study, but the trials were enrolling only patients with different kinds of
cancer. The companies making the drugs refused to include her in their
compassionate-access programs, and she died when she was just twenty-
one. 2 One of the investigational drugs Burroughs wanted to try was later
approved to treat head-and-neck cancer.1 23 Her father, founder of the Abigail
Alliance, is convinced that she would have survived if she had been able to
obtain the drug.24

Right-to-try law advocates tell other distressing stories. The Goldwater
Institute's right-to-try proposal begins with the story of Kianna Karnes, a
nurse and mother of four who died of kidney cancer the very day that the
FDA and two drug companies agreed to cooperate with her request for
compassionate access. 2 5 The proposal concludes with the plea of another
terminally ill patient who claimed she was denied an investigational drug
because the manufacturer was afraid of "a government hassle."1 26

121. See supra text accompanying note 56.
122. Foreman, supra note 52.
123. Kimberly Leonard, Seeking the Right to Try, U.S. NEWS & WORLD REP. (Nov. 18, 2014,

12:01 AM), http://www.usnews.com/news/articles/2014/11/18/right-to-try-laws-allowing-patients-
to-try-experimental-drugs-bypass-fda, archived at http://perma.cc/U48X-PBVV.

124. Byrd, supra note 120.
125. CORIERI, supra note 74, at 1. The first federal bill promoting liberal access was nicknamed

"Kianna's Law." Groopman, supra note 89.
126. CORIERI, supra note 74, at 22.
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Stories have played a central role in legislative proceedings on right-to-
try laws too. The lead sponsor of Missouri's bill was Jim Neely, a physician-
legislator whose stepdaughter had been diagnosed with advanced colon
cancer. 127 His stepdaughter was reportedly ineligible for any clinical trials
but wanted to try investigational drugs. 28 Neely and two other men with
children in similar situations told their stories at a legislative hearing on the
bill, which was later unanimously approved.1 29  One of the most vocal
supporters of Colorado's right-to-try bill was the wife of Nick Auden, a
patient who died of melanoma after failing to convince two drug companies
to provide him with promising investigational drugs. 3 0  Although the
companies said their decisions were based on safety concerns and an
inadequate drug supply, Auden's wife blamed the FDA rules for their
refusal. 131

As one journalist observed, the "frustration of tragedy" drives right-to-
try supporters. 3 2 Some are people "motivated to honor ones they have lost
to illness; others are racing to save sick family who are still living."' They
are people who have seen one side of the access situation, and this experience
shapes their policy position.

2. Cautionary Access Stories.-Yet access advocates are not the only
ones with tragic stories to tell. Law Professor Michael Malinowski describes
the plight of his father, who had terminal cancer and "aggressively sought
and received . . . experimental treatments-from drugs to a series of
surgeries. The drugs worsened his health immediately; the side effects were
horrific."1 34 For the remaining months of his life, Malinowski's father was

127. PBS Newshour: 'Right to Try' Law Gives Terminal Patients Access to Drugs Not Approved
by FDA (PBS television broadcast June 21, 2014), available at http://www.pbs.org/newshour/
bb/right-try-law-gives-terminal-patients-access-non-fda-approved-drugs/, archived at http://perma
.cc/59JE-RXP3.

128. Mike Sherry, Missouri Becomes Third State to Enact 'Right to Try' Drug Law, KBIA
(Oct. 8, 2014, 4:56 PM), http://kbia.org/post/missouri-becomes-third-state-enact-right-try-drug-
law, archived at http://perma.cc/85JS-GDN6.

129. Virginia Young, Missouri Could Join Push for Experimental Drugs for Terminally Ill, ST.
LoUIs POST-DISPATCH, June 3, 2014, http://www.stltoday.com/news/local/govt-and-politics/
missouri-could-join-push-for-experimental-drugs-for-terminally-ill/articlec213ab2a-9612-5661-
8d75-951 c84c271 eb.html, archived at http://perma.cc/YNR5-5633.

130. Kurtis Lee, "Right to Try" Aims to Limit Bureaucracy for Colorado's Terminally Ill,
DENVER POST, Apr. 1, 2014, http://www.denverpost.com/politics/ci_25463368/right-try-aims-
limit-bureaucracy-colorados-teninally-ill, archived at http://perma.cc/H8L4-QDJN.

131. Id.
132. Amity Shlaes, The Right to Try, NAT'L REV. (May 14, 2014, 4:00 AM),

http://www.nationalreview.com/article/377907/right-try-amity-shlaes, archived at http://perma.cc/
6TEZ-MEFG.

133. Id.
134. Malinowski, supra note 95, at 616-18.
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on high doses of morphine for pain. 135 He lost more than one hundred pounds
before he died.1 36

Malinowski believes his father was "in a state of denial" about his
impending death, a denial that no clinician was willing to challenge.1 37

Physicians were eager to provide his father with experimental measures, but
none brought up the palliative-care options that could have increased his
comfort and extended his life.138 In his father's case, investigational
interventions led to a painful and distressing death rather than a longer and
better life.

Former cancer patient Musa Mayer tells a particularly instructive story
about the downsides of access. 139 During the 1990s, Mayer worked to help
two women with advanced breast cancer gain access to an experimental
regimen that combined high-dose chemotherapy with bone marrow
transplantation.1 40 The regimen was supported by phase II trial evidence but
had not been evaluated in phase III trials.141 The chemotherapy drugs used
in the regimen had been approved for other treatment uses, so the FDA
investigational drug restrictions did not apply in this case. 42 But many
insurers were unwilling to cover the unproven and costly regimen.1 43 In this
campaign, it was the insurance companies that were the target of access
claims.

Despite a lack of solid evidence on treatment effectiveness, many
women wanted to try high-dose chemotherapy and bone marrow trans-
plantation.1 44 They wanted to "go out fighting" and show their families they
had done everything to survive.1 45 But the women Mayer helped did not have
good outcomes. One had a fatal hemorrhage soon after her bone marrow

135. Id. at 618.
136. Id.

137. Id. at 619.
138. Id. at 618-19. See also Jennifer S. Temel et al., Early Palliative Care for Patients with

Metastatic Non-Small-Cell Lung Cancer, 363 NEW ENG. J. MED. 733, 739-40 (2010) (finding early
integration of palliative care prolonged survival by approximately two months and resulted in
"clinically meaningful improvements in quality of life and mood," compared with standard care).

139. Musa Mayer, Listen to All the Voices: An Advocate's Perspective on Early Access to
Investigational Therapies, 3 CLINICAL TRIALS 149, 150 (2006).

140. Id. at 150-51.
141. Id. at 150.
142. Once a drug is approved for one medical use, physicians may prescribe it for other "off-

label" uses. Erika P. Hamilton et al., Availability of Experimental Therapy Outside Oncology
Randomized Clinical Trials in the United States, 28 J. CLINICAL ONCOLOGY 5067, 5067 (2010).
Off-label use of cancer drugs can occur without good evidence that the drugs are safe and effective
for the off-label application. See id. at 5071-72 (concluding that the increasing availability of
experimental and "off-protocol" interventions outside clinical trials creates valid concerns over
patient safety and drug efficacy).

143. Mayer, supra note 139, at 150.
144. Id.
145. Mayer, supra note 4, at 1060-61.
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transplant, and treatment side effects led to the other woman's death.1 46 After
that, Mayer wrote, "I finally understood what later seemed obvious-that
there were other voices we had not been listening for being drowned out by
the clamor for access, the voices of those who had died from the treatment
itself . . ,147

Mayer realized the access campaign was neglecting other voices too.
There were the "voices of those women who suffered from temporary or
permanent disabilities as a result of their transplants."1 48 There were the
voices of women whose cancer progressed despite the treatment. 49 And
there were the voices of women "whose future treatments for advanced
disease had been compromised by the massive doses of chemotherapy they
had already endured." 50  Many of these women kept quiet about their
situations because they did not want "to demoralize the others, or second
guess their own choices."' 5'

Because women were often able to obtain the unproven regimen through
their physicians, few were willing to enroll in the phase III randomized
clinical trials evaluating it. 152 Women who wanted to try the regimen were
unwilling to take the chance of being assigned to standard therapy, which had
low success rates. 53 Once trial results became available, however, it was
clear that what had been labeled a promising treatment actually delivered no
survival benefit.' 5 4

Mayer sees history repeating itself in expanded-access campaigns.
"With legal liability off the table, FDA out of the picture, and the efficacy
bar lowered as far as it will go," she asks, "how long would it take to reach
the first disaster relating to drug toxicity? How many savings accounts would
be emptied in the vain pursuit of hope?"' 55

3. Stories on Both Sides.-A few people tell both kinds of access
stories. Physician Darshak Sanghavi explains his ambivalence about access
by describing what happened to two different patients.1 56 One patient was

146. Mayer, supra note 139, at 150.
147. Id.
148. Id.
149. Id.
150. Id.
151. Id.
152. Id.
153. Id.
154. Id. at 150-51.
155. Id. at 151.
156. Darshak M. Sanghavi, The Pills of Last Resort: How Dying Patients Get Access tc

Experimental Drugs, N.Y. TIMES MAG., Oct. 31, 2013, http://www.nytimes.com/2013/11/03;
magazine/how-dying-patients-get-access-to-experimental-drugs.html, archived at http://perma.cc,
3NY7-3MVW.
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Sarah Broom, a thirty-five-year-old mother of three with advanced lung
cancer.' 57 She lived in New Zealand but was an Oxford University graduate
with influential friends around the world.1 58 Through her connections, she
was able to locate and participate in an investigational drug trial.159 She did
well for two years, then her tumors began growing again.1 60 Her last hope
was a different investigational drug, but the manufacturer turned down her
request for compassionate access.161 Broom and her physician refused to give
up, however, and company officials eventually agreed to give her the drug.
She lived another year before finally succumbing to cancer.1 62

Investigational drugs gave Sarah Broom a few valuable years with her
family-years in which she felt well and could enjoy her remaining life.1 63

But for Sanghavi's father, access to an experimental measure was disastrous.
In his father's case, an insurance company agreed to cover the costs of an

expensive FDA-approved drug that had not been fully evaluated in patients
with his father's illness, a fatal condition called idiopathic pulmonary
fibrosis.164 In a small preliminary study, nine patients with the condition had
shown substantial improvement after receiving the drug.16 5

Sadly, those early study results were misleading. Injections of the drug
did not help Sanghavi's father. Instead, they "caused raging fevers that left
him confined to bed in terrible pain."1 66 A few years later, results from a
larger and more rigorous study showed that the drug was both ineffective and
risky for patients with idiopathic pulmonary fibrosis, producing lung
infections in the patients who took it.1 67 Sanghavi believes "[i]t would have
been better if [his] father never took it. And because [they] had found a
backdoor way of getting it-he never joined any study-no drug company or
regulator learned anything constructive from his death."1 68

These stories reveal the multifaceted impact of treatment access. No
single story can present a full picture of patients' interests in the access
debate. Expanded access gives some patients the relief they are seeking, but

157. Id.
158. Id.
159. Id.
160. Id.
161. Id.
162. Id.
163. Id.

164. Id.
165. Rolf Ziesche et al., A Preliminary Study of Long-Term Treatment with Interferon Gamma-

lb and Low-Dose Prednisolone in Patients with Idiopathic Pulmonary Fibrosis, 341 NEW ENG. J.
MED. 1264, 1268--69 (1999).

166. Sanghavi, supra note 156.
167. Ganesh Raghu et al., A Placebo-Controlled Trial of Interferon Gamma-lb in Patients with

Idiopathic Pulmonary Fibrosis, 350 NEW ENG. J. MED. 125, 131-32 (2004).
168. Sanghavi, supra note 156. For other stories of patients who fared well and fared poorly

after obtaining access to investigational drugs, see Groopman, supra note 91.
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leaves others with shorter lives and more suffering. For patients, the freedom
to try investigational drugs is at best a mixed blessing.

B. Empirical Data on Patients' Experiences

Patients' stories are graphic and powerful, conveying the real urgency,
joy, and misery surrounding the quest to obtain investigational drugs.
Empirical studies of patients receiving investigational drugs are another
source of information relevant to access policy. Through interviews, surveys,
and other methods, researchers explore patients' experiences with and beliefs
about investigational drugs. Not enough of this research has been done, but
the studies that exist offer insights that belong in the right-to-try debate.

A study published in 2007 is one example. Acting on their belief that
"patients' views and experiences should inform the debate about the
appropriate way to provide access to investigational agents," a research team
asked a group of terminally ill patients for their views on access criteria.16
The team surveyed one hundred patients who were hoping to participate in
one of the first human tests of a potential anticancer drug widely publicized
in the popular media.' 70

In their survey responses, patients most often endorsed two criteria for
deciding who should have access to investigational drugs when supplies are
limited. Their preferred criteria were: (1) patients with the greatest need or
most chance of benefit; and (2) patients in trials, because trials would
generate the best information about drug safety and effectiveness.' 7' Few of
the survey respondents agreed that investigational drugs should go to any
patient who wanted them.'7 2 At the same time, a majority of the respondents
agreed that it was too hard for patients to get access to investigational drugs
and that "knowing the right people" and "being persistent" would increase a
patient's access chances. 173

Patients responding to the survey sympathized with terminally ill
individuals seeking access, but they also recognized the public's interest in
discovering which new agents are truly safe and effective. As the study
authors observed, the patients' responses "reflect the core ethical tension
between maximizing scientific advancement and making investigational
agents available to ailing individuals."1 74 Most patients believed in a right to

169. Rebecca D. Pentz et al., Who Should Go First in Trials with Scarce Agents?, IRB: ETHICS
& HUM. RES., July-Aug. 2007, at 1, 2.

170. Id. The drug was called endostatin. Phase II trials found that the drug had had very little
effect on patients' tumors. Ariel Whitworth, Endostatin: Are We Waiting for Godot?, 98 J. NAT'L
CANCER INST. 731, 731 (2006).

171. Pentz et al., supra note 169, at 3.
172. Id. at 2.
173. Id.

174. Id. at 4.
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access but also supported constraints that prioritize certain patients over
others and take into account the public's interest in a rigorous drug-
evaluation system.17 5

Other studies relevant to access policy consider the quality of terminally
ill patients' decisions to participate in early-phase trials. Most of these
patients have the same mind-set as patients seeking investigational drugs
outside of trials-they are hoping that a novel drug will be more effective
than the standard therapies that have failed them.

Despite rigorous requirements for information disclosure and informed
consent in clinical trials, study after study shows that many trial subjects
overestimate the possibility of medical benefit and underestimate the
possibility of harm from investigational-drug exposure. Some patients join
trials without understanding that the trials' primary purpose is to generate

knowledge about investigational drugs, not to provide the best treatment to
individual trial participants. 7 6 Other trial subjects realize that early-phase
drug trials rarely produce therapeutic benefits yet remain unrealistically
optimistic about their own chances.' 77 Contrary to the objective evidence,
they believe they have a "greater likelihood of experiencing positive
outcomes or avoiding negative outcomes compared with others in the same
or similar situation."' 7 8

Researchers have also found that social expectations lead some patients
to join early-phase trials. In one interview study, a majority of subjects
enrolled in phase I or II cancer trials said they expected a therapeutic benefit
from their participation. 19 More than a third said their optimism was related
to the expectations of others.' 80 The optimistic patients in this group "sought
to be model patients, pleasing the medical community, their families, and
even their faith networks."' 8' Some linked optimism to their duty to
"reassure or help loved ones in dealing with the patient's own struggle with

175. Id. at 2-3.
176. This misunderstanding is known as the therapeutic misconception. See, e.g., Rebecca D.

Pentz et al., Therapeutic Misconception, Misestimation, and Optimism in Participants Enrolled in
Phase 1 Trials, 118 CANCER 4571, 4572, 4574 (2012) (describing surveys and interviews finding
that nearly 70% of participants in phase I cancer trials could not correctly answer questions about
purpose of research and how treatment is chosen in trial).

177. Id. at 4575.
178. Joshua Crites & Eric Kodish, Unrealistic Optimism and the Ethics of Phase I Cancer

Research, 39 J. MED. ETHICS 403, 404 (2013). See also Don Swekoski & Deborah Barnbaum, The
Gambler's Fallacy, the Therapeutic Misconception, and Unrealistic Optimism, IRB: ETHICS &
HUM. RES., Mar.-Apr. 2013, at 1, 5 (describing how patients' lack of understanding or acceptance
of low chance of benefit interferes with informed consent).

179. Daniel P. Sulmasy et al., The Culture of Faith and Hope: Patients' Justifications for Their
High Estimations of Expected Therapeutic Benefit When Enrolling in Early Phase Oncology Trials,
116 CANCER 3702, 3705 (2010).

180. Id. at 3707.
181. Id.
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cancer. "182 Yet patients' loved ones are prone to the same misunderstandings
and unrealistic hopes that patients harbor. Studies have shown that even
physicians and researchers tend to overestimate the chance that
investigational drugs will benefit patients in early-phase trials.' 83

Studies about patients' experiences while they are taking investigational
drugs are relevant to access policy too. One such study involved in-depth
interviews with patients who had advanced cancer, after their participation in
early-phase drug trials. As the trials progressed, the patients reported "an
increasing sense of being burdened."1 84 Some of the burdens were related to
the trials, such as the extra hospital visits and tests required to generate study
data.1 85 But patients were also burdened by the side effects of the drugs-
side effects that they had not anticipated.1 86  Over time these patients
developed "a feeling that the harm was too great, and a sense of
disillusionment with what was on offer took over."' 87 Researchers eventually
took 70% of the patients off the investigational drugs because the side effects
became too severe or their cancer progressed.1 88 At that point patients
expressed disappointment and a sense of abandonment.189

Studies like these shed light on patient access, but there are not enough
of them. Particularly problematic is the scarcity of data on the experiences
of patients whose disease fails to respond to investigational drugs. The
majority of terminally ill patients receiving investigational drugs are in this
group.1 90 But researchers have been hesitant to study these patients, on the
assumption that they are too vulnerable to participate in research.19'

182. Id.
183. See, e.g., Christopher Daugherty et al., Perceptions of Cancer Patients and Their

Physicians Involved in Phase I Trials, 13 J. CLINICAL ONCOLOGY 1062, 1036, 1065 tbl.4 (1995)
(noting that phase I trials typically show therapeutic benefits in only 4% to 6% of cases, yet the
oncologists surveyed had a median estimate of an 18% likelihood that phase I trials would provide
an overall improvement for their patients); Victoria A. Miller et al., Hope and Persuasion by
Physicians During Informed Consent, 32 J. CLINICAL ONCOLOGY 3229, 3234 (2014) (finding that
the authors' study of doctor-patient communications was consistent with prior research showing
that doctors in phase I trials tend to emphasize hope with respect to therapeutic outcomes).

184. Karen Cox, Enhancing Cancer Clinical Trial Management: Recommendations from a
Qualitative Study of Trial Participants ' Experiences, 9 PSYCHO-ONCOLOGY 314, 317 (2000).

185. Id.
186. Id.
187. Id.
188. Id. at 318.
189. Most said they did not regret their choice to participate, however, because trial

participation gave them a chance to help themselves and others. Id.
190. See Bruce Patsner, Dying Patients and Their "Right" to Unapproved Drugs: Did the D.C.

Circuit Finally Get it Right in Abigail Alliance?, HEALTH L. PERSP., Nov. 13, 2007, at 1, 1--2,
available at http://www.law.uh.edu/healthlaw/perspectives/2007/(BP)%2Fatal%20ill.pdf,
archived at https://perma.cc/V2W2-P2NV (discussing the risks of new anticancer agents and noting
that less than 4% of patients respond to these experimental drugs).

191. Marjolein H. Gysels et al., Patient, Caregiver, Health Professional and Researcher Views
and Experiences of Participating in Research at the End of Life: A Critical Interpretive Synthesis
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The concern about patient vulnerability is understandable, but without
data from patients in this position we will have an incomplete picture of
patients' investigational-drug experiences. Without such data, it will be
impossible to evaluate the benefits and harms associated with access to
investigational drugs. Moreover, the desire to protect patients with poor
outcomes from opportunities to participate in interview and survey research
may be misplaced. A review of evidence on terminally ill patients' attitudes
toward participation in research on end-of-life care found that a majority of
patients had positive attitudes toward this form of research. 192 It is likely that
some patients with poor outcomes would be willing and able to discuss their
access experiences with researchers.

Also absent from the literature is information about patients receiving
investigational drugs outside of trials. Thousands of terminally ill patients
have tried investigational drugs through the FDA's expanded-access
program, 193 but to my knowledge no one has systematically examined what
happened to them. How many had their lives lengthened or improved? How
many experienced toxic side effects that made them feel worse? How many
died as a result of those side effects? How did their experiences affect their
views of expanded access? We ought to know much more about how patients
evaluate their access experiences.

Conclusion

Right-to-try advocates claim they are on a mission of mercy, seeking to
give terminally ill patients a last opportunity to postpone mortality. Time
will tell whether right-to-try measures have any real impact on access to
investigational drugs. At this point, it is uncertain how many states will enact
these measures. Also unknown is whether patients in right-to-try states will
actually succeed in obtaining investigational drugs without FDA permis-
sion.194

Going forward, the legislative debate over right-to-try laws should be
more informed than it has been. To achieve this end, scientists and other

of the Literature, 12 BMC MED. RES. METHODOLOGY, art. No. 123, at 2 (2012),
http://www.biomedcentral.com/content/pdf/1471-2288-12-123.pdf, archived at http://perna.cc/
3978-Z5PH. One research team wanted to include cancer trial participants with poor treatment
outcomes in an interview study but was prevented from doing so by a research ethics committee.
Committee members were concerned that the interviews would be too burdensome for patients. S.
M. Madsen et al., Participating in a Cancer Clinical Trial? The Balancing of Options in the Lone-
liness ofAutonory: A Grounded Theory Interview Study, 46 ACTA ONCOLOGICA 49, 50 (2007).

192. Gysels et al., supra note 191, at 13.
193. Expanded Access to Investigational Drugs for Treatment Use, 71 Fed. Reg. 75,147, 75,148

(proposed Dec. 14, 2006) (to be codified at 21 C.F.R. 312) ("[The] FDA estimates that more than
100,000 patients have received investigational drugs through treatment INDs.").

194. See Editorial, supra note 2 (noting that as of February 2015, there were no known cases in
which state right-to-try laws helped patients to obtain investigational drugs without FDA authori-
zation).
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experts must address right-to-try laws in ways that are meaningful to
legislators and the public. Experts should present a full picture of what
happens to patients who succeed in gaining access. The selective storytelling
that has dominated right-to-try campaigns presents a distorted picture of
patient experiences, contributing to policies that could actually disserve
patients.

A more informed debate could produce better legislative decisions about
right-to-try laws. Such a debate could influence access advocacy as well. It
could encourage advocates to develop policy proposals addressing the broad
interests of tenninally ill patients and their families-proposals that focus
less on improbable treatment outcomes and more on patients' common
medical and social needs. A debate like this could also help people under-
stand how difficult it is to develop effective drugs for life-threatening
conditions. It could clarify how drug development works, challenging pop-
ular conceptions of miracle cures held up by a heartless FDA bureaucracy.

The right-to-try campaign may be a small policy development, but it
raises fundamental questions about our nation's attitudes toward death and
dying. Right-to-try laws portray unproven interventions as desirable, even
praiseworthy, responses to life-threatening illness. A more informed debate
could reveal the human costs of this approach, drawing attention to alterna-
tive policies offering more meaningful help to people near the end of their
lives.
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Where Law and Science (and Religion?) Meet

David L. Faigman*

I. Introduction

In the relatively short span of human history, primarily three great
disciplines have vied for dominance. These are law, science, and religion.
Each, in its own manner, has something to say about both the descriptive
world that is and the prescriptive world of what ought to be. Because these
great professions cover much of the same ground, conflicts are inevitable.
Indeed, from the time of Copernicus to modern debates about evolution,
law, science, and religion have collided. To their great credit, the orga-
nizers of this Symposium included papers that explored the intersections of
all three institutions, with most of the presenters' attention devoted to where
law and science meet. In this Article, I offer some general observations
regarding, in particular, the intersection of law and science but offer some
tentative observations regarding where law and science have their roots-in
religion.

Let me begin, however, with what I believe is the first principle in
regard to the study of the respective intersections of law, science, and
religion, a principle that guides all that follows. Each is a separate
discipline, and each has its own decision rules and reasons for interacting
with the others. The interactions of the three disciplines, of course, produce
four basic territorial intersections, each with its own peculiarities and with
relations potentially flowing in either direction.' Thus, for example, where
law and science meet, law might use science to inform its processes or
substance and, in reverse, science might use legal standards that inform its
processes or substance. Each intersection represents a territorial boundary;
there is no domain, at least in the United States, in which any of these
disciplines truly share territory. To understand any particular intersection,
therefore, one must examine it from one side of the fence or the other. My
interest in the subject comes primarily from standing on the law's side of
the fence, looking over at science and religion with the hope and

* John F. Digardi Distinguished Professor of Law, University of California, Hastings College of
the Law; Professor, School of Medicine (Department of Psychiatry), University of California, San
Francisco. I would like to thank our wonderful hosts, John Robertson, Wendy Wagner, and all of
the talented students of the Texas Law Review.

1. A full study of how law, science, and religion interact, then, should have to explore nine
possible interactions: (1) law's use of science, (2) law's use of religion, (3) science's use of law,
(4) science's use of religion, (5) religion's use of law, (6) religion's use of science, (7) law's use
of science and religion, (8) science's use of law and religion, and (9) religion's use of law and
science.
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expectation that they might help answer some of the questions the law asks.
My concern, then, is how law can best employ science or religion to accom-
plish the needs, values, principles, and demands of the law.

II. Religion Begets Science and Law

One way to understand science and law is to see them as the successors
to religion. Religion, of course, has hardly disappeared from the scene. But
where there was once only religion to define the empirical world, craft the
legal order, and determine the fate of people's souls, science and law have
joined these efforts. Science today is primarily associated with the
defining-the-world part of the effort and law the legal-or normative-
order. Religion continues to hold sway over souls. Indeed, it might be
thought that the three great professions of law, science, and religion have
largely divided the domains of the legal, empirical, and spiritual between
them. This would be a mistake, however. Although the legal, factual, and
empirical domains describe these professions' respective fields of focus,
they each regularly trespass on the territory of the other two.

In an earlier work, Legal Alchemy, I explored one of the key transition
points between religion and science. But, as I noted there, "[t]he transition
from ancient sorcery to modern science . .. was not as smooth or as
complete as we might like to believe." 2 Indeed, Sir Isaac Newton

not only discovered gravity and charted the heavens using calculus,
but he also experimented with alchemy and numerology. Many core
insights of astrology remained integral and respected components of
science until the late seventeenth century. However reputable
science might be today, its roots lie deep in the mystical practices
and superstitions of the past.

What we now consider to be within the province of science,
previous centuries called the philosophy of nature or natural philos-
ophy. Isaac Newton . .. entitled his masterwork The Mathematical
Principles of Natural Philosophy. Although [he] understood his task
as part of a broader philosophical investigation of why the world
takes the shape humans confront, [Newton] shared the specific goal
of contemporary scientists of describing how the world works. The
move from a focus on the how and the why of nature to solely on the
how is generally associated with the scientific revolution. The
scientific revolution ushered in the modern view that science may
study what can be tested and leave what cannot to priests,

2. DAVID L. FAIGMAN, LEGAL ALCHEMY: THE USE AND MISUSE OF SCIENCE IN THE LAW 7
(1999).
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philosophers, and sorcerers. 3

So long as science and law were part of religion no conflicts would
arise. All of the world's religions historically sought to explain the empiri-
cal world in ways that are consistent with their respective spiritual order
and to construct legal norms that facilitate that order.4 As science and law
separated from religion, however, conflict became inevitable. Between
religion and science, of course, some of the great dramas of the history o:
science took place, including such notable figures as Copernicus and
Galileo. 5 But even in our own time, religion and science sometimes strain
over the proper way to describe the empirical world. However, at least in
the Western World religion has largely abdicated any substantial role over
many core subject areas of science such as the origins of the universe or the
etiology of diseases. Increasingly, the battles over the empirical world have
not so much involved how the world works-the domain of science-but
what should be done about it-the domain of the law.

Most modern debates that involve religion and science, from
contraception to cloning, end up as issues that must be resolved by the law.6

Very often these issues present a complex mixture of norms and empiricism
that must be reconciled. Consider cloning, for example. Although this
Article is not the place for exploring religious objections to cloning, it is
probably fair to say that many religions-particularly the mainstream
Christian denominations-would object to using this technology to create
human life.' Moreover, outside of religious doctrine many basic ethical

3. Id. (citing MICHAEL WHITE, ISAAC NEWTON: THE LAST SORCERER (1997)). See also

JAMES GLEICK, ISAAC NEWTON 110-11 (2003) (describing Newton's searches for truth ir
theology, alchemy, and mathematics, which he believed to be the language of God).

4. Id. at 8 (explaining that "[f]or most of human history law and science were largely unified
within the corpus of religion" and that religion "supplied both a description of the natural world
and the punishment for failing to conform to the rules mandated by that world").

5. See generally RICHARD G. OLSON, SCIENCE & RELIGION, 1450-1900: FROM COPERNICUS
TO DARWIN 7-18 (2006) (describing how Galileo and Copernicus's views conflicted with those of
the Catholic Church, exemplifying the tensions between religion and science).

6. See. e.g., Frank Pasquale, Two Concepts of Immorality: Refraining Public Debate on Stem-
Cell Research, 14 YALE J.L. & HUMAN. 73, 76-78 (2002) (commenting on the role of scientific
and religious perspectives in shaping policy on stem-cell research and cloning); Elizabeth Spahn
& Barbara Andrade, Mis-Conceptions: The Moment of Conception in Religion, Science and Law,
32 U.S.F. L. REv. 261, 261-62 (1998) (describing how the "scientific and religious bases" for
understandings of conception affect American laws on reproductive rights).

7. See, e.g., John H. Evans, Religion and Human Cloning: An Exploratory Analysis of the
First Available Opinion Data, 41 J. FOR SCt. STUDY RELIGION 747, 748-50 (2002) (finding
Roman Catholicism to possess the most "clear-cut" stance against cloning, but noting that the
majority of mainline Protestant denominations have official stances against cloning as well).
Perspectives of other religions and their adherents are less clear; Jewish, Hindu, and Muslim
scholars have varied viewpoints that might turn on the precise scientific issue in question. See
generally Elliot N. Dorff, Human Cloning: A Jewish Perspective, 8 S. CAL. INTERDISC. L.J. 117
(1998) (detailing a range of issues that might affect the Jewish perspective on cloning); Dena S.
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principles might raise concerns in this area. From a scientific perspective,
although cloning is well within the scientist's toolkit many empirical issues
remain outstanding regarding its efficacy and health consequences. The
law, whether as a policy matter or a constitutional concern, must integrate
legitimate value-based objections with a well-founded understanding of the
technology's empirical basis and its likely consequences for the organisms
involved.

Alexis de Tocqueville famously observed that "[s]carcely any
political question arises in the United States that is not resolved, sooner or
later, into a judicial question."s The same might be said about questions of
science and perhaps less so of religion. Unlike political questions,
however, which are often resolved with finality after they are resolved into
judicial questions, questions of science and religion rarely achieve such

finality. Religion and science, as largely separate institutions from that of
law, typically pursue their aims and fulfill their agendas notwithstanding the
law-unless, of course, specifically directed to act or refrain from acting
pursuant to law. Thus religious objections to cloning and basic research
that might lead to advancements in cloning continue despite any legal
pronouncements on the subject. Over time each of these institutions will
seek to make their respective cases in the marketplace of public opinion.
No better illustration of this struggle exists than that of abortion, which has
involved contentious issues arising out of both religion and science. As I
have observed on this subject previously: "Whereas, in the past, religion
dominated the field, the division of law, science, and religion into separate
institutions has led to a competition among the three for the hearts, minds
and souls of society."9

Law, science, and religion thus have a rich past and a complicated and
entangled present. Each is involved, to greater and lesser extents, in de-
scribing both a descriptive narrative of what is and a normative prescription
of what ought to be. Religions tend to be more prescriptive than descriptive
and the sciences just the opposite. Law is an amalgamation of both
description and prescription. But each of these great disciplines pursues its
course for reasons and purposes entirely its own. It would be no more ap-
propriate to measure a religion's success by its conformity with the findings
of cosmology than to measure cosmology's success by its conformity to the
Old Testament. Neither religion nor science should expect to dictate the
other's worldview. Similarly, the law operates independently of science
and religion though it is an active borrower of insights and findings from

Davis, Religious Attitudes Toward Cloning: A Tale of Two Creatures, 27 HOFsTRA L. REV. 509,
517 (1999) (commenting on the nuances of Hindu and Buddhist beliefs about cloning).

8. 1 ALEXIS DE TOCQUEVILLE, DEMOCRACY IN AMERICA 280 (Phillips Bradley ed., Henry

Reeve et al. trans., Alfred A. Knopf, Inc. 1945) (1838).
9. FAIGMAN, supra note 2, at 9.
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both. As a borrower, it must be highly sophisticated regarding what it is
getting, although it is incorporating that knowledge for its own purposes.

Space does not permit a full exploration of the intersections of law,
science, and religion. But such a comprehensive study would be well worth
pursuing. In the following sections, I consider just one intersection-where
law and science meet-and there only from the law's side of the fence. But
even from that vantage point, the challenges are great. If the law is to use
science, truly the best engine for discovering "truth,"10 it must understand
what it is getting.

III. Science in the Employ of the Law

The law defines the normative frameworks within which science
becomes relevant for purposes of legal and policy decisions. This is true in
every facet of law and ranging in every direction possible, including
ordinary civil and criminal adjudications, constitutional cases, and matters
within the realm of legislatures and administrative agencies. Ordinary civil
and criminal cases, of course, are fact-driven enterprises. State and federal
statutes, together with the common law, create webs of precepts that stretch
across factual disputes ranging from whether the traffic light was yellow, as
the defendant claims it was, to whether the available toxicological and
epidemiological research is sufficient to permit a jury to conclude that the
plaintiff's leukemia was caused by benzene exposure." Constitutional law
is replete with empirical assertions, many of which appear in the most
significant decisions in the nation's history. In Roe v. Wade'' for instance,
the Supreme Court interpreted the Constitution to give viability

10. My apologies to John Henry Wigmore, who wrote that cross-examination was the
"greatest legal engine ever invented for the discovery of truth." 5 JOHN HENRY WIGMORE,
EVIDENCE IN TRIALS AT COMMON LAW 1367 (James H. Chabourn ed., rev. vol. 1974). Science
is a better engine yet.

11. For an interesting case study on this question, see Milward v. Acuity Specialty Products
Group, Inc., 664 F. Supp. 2d 137, 149 (D. Mass. 2009), which excluded expert testimony on the
basis of failure to demonstrate general causation; Milward v. Acuity Specialty Products Group,
Inc., 639 F.3d 11, 20 (1st Cir. 2011), in which the First Circuit reversed on the basis that the
district court abused its discretion and failed to use an appropriate "weight of the evidence"
analysis to assess general causation; and Milward v. Acuity Specialty Products Group, Inc., 969 F.
Supp. 2d 101, 116 (D. Mass. 2013), which then excluded the expert testimony on the basis of
failure to demonstrate specific causation and granting summary judgment for the defendant. See
also DAVID H. KAYE, DAVID E. BERNSTEIN & JENNIFER L. MNOOKIN, THE NEW WIGMORE: A
TREATISE ON EVIDENCE, EXPERT EVIDENCE 10.5.1 (2d ed. Supp. 2015) ("In any event, the
court's comments on 'weight of the evidence' as a scientific 'methodology' must not be read to
permit the phrase to become a blank check for admission. After all, plaintiffs' experts in General
Electric Co. v. Joiner and Kumho Tire Co. v. Carmichael also were using a weight-of-evidence,
best-inference 'method."' (footnotes omitted)).

12. 410 U.S. 113 (1973).

2015] 1663



Texas Law Review

constitutional relevance.' 3 Viability is ostensibly a medical and scientific
fact-however probabilistic-regarding the point in time when a fetus
could survive on its own outside the womb.' 4 That it was constitutionally
relevant came from a leap of constitutional imagination. Administrative
agencies, both in their rulemaking and adjudicatory capacities, are steeped
in matters empirical, ranging from neighborhood concerns surrounding
environmental impacts of a coal-burning plant to global concerns
surrounding all coal-burning plants in the nation. 5 And since many of the
legal webs that surround us begin in state legislatures and Congress,
lawmakers are, or ought to be, deeply interested in empirical issues.

The process of defining legally relevant facts and eventually finding
them is a rather more complicated matter than most lawyers, and possibly
even many judges, likely appreciate. When these facts are or might be the
subject of scientific study, important issues arise regarding how they are to
be translated from science for legal use. This Part considers a host of issues
that arise in the process of using scientific research to answer empirical
questions raised by the law.

A. Defining the Relevance of Empirical Findings

One of the principal aspects of law definition, constitutional or
otherwise, is to establish the facts that are relevant under applicable
doctrine. Do death-qualified juries produce conviction-prone juries in
capital cases?' 6 Does a doubling of the risk meet the civil litigation prepon-
derance standard?' 7 Do violent video games cause children to be more

13. Id. at 163. This is a theme nicely developed in John A. Robertson, Science Disputes in
Abortion Law, 93 TEXAS L. REV. 1847, 1869-70 (2015).

14. Roe, 410 U.S. at 163.
15. See, e.g., Holly Doremus & W. Michael Hanemann, Of Babies and Bathwater: Why the

Clean Air Act's Cooperative Federalism Framework is Useful for Addressing Global Warming,
50 ARIZ. L. REV. 799, 802-03 (2008) (discussing empirical standards and data used by the EPA in
connection with the Clean Air Act).

16. See Lockhart v. McCree, 476 U.S. 162, 165 (1986); Witherspoon v. Illinois, 391 U.S. 510,
512 (1968).

17. For an example of a court requiring a doubling of the risk to meet the preponderance
standard, see Cano v. Everest Minerals Corp., 362 F. Supp. 2d 814, 820 (W.D. Tex. 2005), where
the court noted:

The Texas Supreme Court has concluded that 'properly designed and executed
epidemiological studies may be part of the evidence supporting causation in a toxic
tort case and that there is a rational basis for relating the requirement that there be
more than a "doubling of the risk" to ... the more likely than not burden of proof.'
Courts adopting such a requirement have found that the requirement of a more than
50% probability means that epidemiological evidence must show that the incidence
of an injury or condition in the exposed population was more than double the
incidence in the unexposed or control population.

Id. (quoting Merrell Dow Pharm., Inc. v. Havner, 953 S.W.2d 706, 717 (Tex. 1997)).
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violent?'" Is free expression chilled in the absence of "breathing space" for
false speech?" Does unlimited corporate political spending create a per-
ception of corruption?20  Does benzene cause leukemia?2 1 Did benzene
cause the plaintiff's leukemia?22 When does death occur, or what is the
likelihood that someone in a persistent vegetative state might regain normal
functions?23 These are principally empirical questions, the answers to
which potentially impact both law definition and law application.

Whether a particular fact has legal relevance is a product of
interpreting some text. In many areas this is a fairly straightforward affair,
as might be the case regarding the permitted amount of perchlorate in a
city's water supply. To be sure, there may be many ancillary issues
surrounding the process of measurement or the possible source of the
perchlorate, but these follow naturally from the initial question presented.
In other contexts, however, whether a particular fact is relevant to the deci-
sion at all might be a matter of significant disagreement. This is especially
so in constitutional cases.

In Witherspoon v. Illinois24 for instance, the Court considered the
constitutionality of an Illinois statute that provided that "[i]n trials for
murder it shall be a cause for challenge of any juror who . .. has
conscientious scruples against capital punishment, or that he is opposed to
the same."25 The petitioner argued that social-science research indicated
that excluding jurors who oppose capital punishment (called "Witherspoon-
excludable" jurors)26 would result in a conviction-prone jury.27  The
Witherspoon Court agreed that this was a constitutionally relevant fact but
found that the research was not yet conclusive on the issue:

The data . .. are too tentative and fragmentary to establish that jurors
not opposed to the death penalty tend to favor the prosecution in the
determination of guilt. We simply cannot conclude, either on the

18. See Brown v. Entm't Merchs. Ass'n, 131 S. Ct. 2729, 2738-39 (2011) (considering
whether preventing violent tendencies in children caused by violent video games is a sufficiently
compelling government interest to limit First Amendment rights).

19. See N.Y. Times Co. v. Sullivan, 376 U.S. 254, 271-73 (1964) (quoting NAACP v. Button,
371 U.S. 415, 433 (1963)) (internal quotation marks omitted) (discussing the circumstances under
which expression is likely to be chilled).

20. Citizens United v. Fed. Election Comm'n, 130 S. Ct. 876, 909 (2010).
21. Milward v. Acuity Specialty Prods. Grp., Inc., 639 F.3d 11, 13 (1st Cir. 2011).
22. Id.
23. See generally Robert D. Truog, Defining Death: Getting it Wrong for All the Right

Reasons, 93 TEXAS L. REV. 1881 (2015) (identifying and resolving conflicts between the Uniform
Determination of Death Act and organ-donation practices).

24. 391 U.S. 510 (1968).
25. Id. at 512 (internal quotation marks omitted).
26. Lockhart v. McCree, 476 U.S. 162, 167 (1986).
27. Witherspoon, 391 U.S. at 516-17.
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basis of the record now before us or as a matter of judicial notice,
that the exclusion of jurors opposed to capital punishment results in
an unrepresentative jury on the issue of guilt or substantially
increases the risk of conviction.28

The Witherspoon Court highlighted the need for data on this issue and
specifically noted that "a defendant convicted by such a jury in some future
case might still attempt to establish that the jury was less than neutral with
respect to guilt."2 9 As the Court put it: "[w]hatever else might be said of
capital punishment, it is at least clear that its imposition by a hanging jury
cannot be squared with the Constitution." 30 Not surprisingly, the Court's
call for research inspired a spate of studies on the subject of death
qualification. 31 The issue returned to the Court in Lockhart v. McCree.32

In Lockhart, the Court rejected on two grounds McCree's argument
that the research supported his claim that excluding death-qualified jurors
constituted a constitutional violation.33 First of all, Justice Rehnquist (later
Chief Justice) found the studies to be methodologically flawed and only
marginally relevant to the question of McCree's own conviction. 34 Second,
Rehnquist stated that even if the research studies were valid, they still did
not make out a constitutional violation.3 5 The Court held that the empirical
issue examined by researchers was not constitutionally relevant.36
Rehnquist explained that the issue was not whether death-qualified juries as
a class might result in higher conviction rates, as seemed to be the holding
in Witherspoon.37 Instead, the pertinent constitutional question was
whether a particular jury consists of "jurors who will conscientiously apply
the law and find the facts." 38 This, of course, is a profoundly different
empirical issue.

28. Id. at 517-18 (citations omitted).
29. Id. at 520 n.18 (emphasis omitted).
30. Id. at 523.
31. Michael Finch & Mark Ferraro, The Empirical Challenge to Death-Qualified Juries: On

Further Examination, 65 NEB. L. REv. 21, 24 (1986) ("In the seventeen years following
Witherspoon, death qualification has been one of the most studied subjects in the area of
sociological jurisprudence.").

32. 476 U.S. 162 (1986).
33. Id. at 184.
34. Id. at 168-69.
35. Id. at 173 ("[W]e will assume for purposes of this opinion that the studies are both

methodologically valid and adequate to establish that 'death qualification' in fact produces juries
somewhat more 'conviction-prone' than 'non-death-qualified' juries.").

36. Id. at 183-84.
37. Id. at 177-78.
38. Id. at 178 (emphasis omitted) (quoting Wainwright v. Witt, 469 U.S. 412, 423 (1985))

(internal quotation marks omitted).
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B. Defining the Applicable Frame of Reference

The issue of defining the legal relevance of scientific facts is rather
more complicated yet. It is not simply a question of whether some fact is
relevant but how that fact is to be framed. In other words, what is the
proper empirical frame of reference for decision making? This is a
profound issue in constitutional cases. Indeed, one way to understand the
move from Witherspoon to Lockhart was that the Court essentially
reframed the question from a general statistical issue to a case-specific fact
determination. In Witherspoon, the Court asked whether "the exclusion of
jurors opposed to capital punishment results in an unrepresentative jury ...
or substantially increases the risk of conviction."39  This is a fact that
scientific research might help answer. In Lockhart, the issue was refrained
to whether "the jurors [in the particular case] can conscientiously and
properly carry out their sworn duty to apply the law to the facts." 40 Science
was no longer relevant to the pertinent inquiry. This issue of framing is
endemic to constitutional fact-finding.

In Planned Parenthood of Southeastern Pennsylvania v. Casey,41 for

example, the Court decided that the twenty-four-hour waiting provision did
not create a substantial obstacle to the abortion right and was therefore
constitutional. 42 Yet the Court decided this question on the "record before
[it]" in 1992.43 If future research challenges this conclusion, what is the
proper frame of reference for deciding the constitutional question presented
of whether the twenty-four-hour wait is a substantial obstacle? 44 Is it
national-as was the case with the Court's invalidation of the spousal-
notification provision? 45 Or should it be statewide, or possibly local, or
even on a case-by-case basis? After all, a twenty-four-hour waiting
provision is likely to be a different sort of burden in Delaware than it might
be in Wyoming.46

This question of the proper frame of reference has been posed in many
of the most important decisions in the Court's history, including possibly
the best known, Brown v. Board of Education.47 In Brown, the Court
famously held that school segregation was unconstitutional in all cases,

39. Witherspoon v. Illinois, 391 U.S. 510, 518 (1968).
40. Lockhart, 476 U.S. at 184.
41. 505 U.S. 833 (1992).
42. Id. at 886-87. See also Robertson, supra note 13, at 1856-57.
43. Casey, 505 U.S. at 887.
44. See, e.g., A Woman's Choice-E. Side Women's Clinic v. Newman, 305 F.3d 684, 687

(7th Cir. 2002).
45. Casey, 505 U.S. at 894-95.
46. DAVID L. FAIGMAN, CONSTITUTIONAL FICTIONS: A UNIFIED THEORY OF

CONSTITUTIONAL FACTS 60 n.202 (2008).

47. 347 U.S. 483 (1954).
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finding that segregation of white and black children in public schools "has a
detrimental effect upon" the black children.48 And, moreover, the Court
observed: "[w]hatever may have been the extent of psychological
knowledge at the time of Plessy v. Ferguson, this finding is amply
supported by modern authority."49 The Court cited the famous-or
infamous-Kenneth Clark doll studies to support this holding. 0

But the Court did not require, as it well could have, litigants in
different jurisdictions to prove that segregation has detrimental effects in
those particular locales, much less on particular individuals. Indeed, at oral
argument Justice Hugo Black inquired about this very issue.51 During the
argument, the NAACP's Robert Carter asked the Court to abide by the
Topeka case's finding of fact that segregation had deleterious psychological
consequences.5 He told the Court that the district judge's fact-finding
makes a reversal "necessary."53 Carter argued, "[I]f there [are inequalities],
in fact, . . . educational opportunities can not be equal in law."5 4 Justice
Black asked him whether that was "a general finding or . .. state[d] . . . for
the State of Kansas, City of Topeka?"55 Carter responded: "I think that the
findings were made in this specific case referring to this specific case."5 6

Justice Black seemed troubled by the ramifications of limiting the empirical
lesson to the single case of Topeka. Justice Black asked, "then you would
have different rulings with respect to the places to which this applies, is that
true?"57 Carter realized his mistake but backpedaled too far, stating: "Now,
of course, under our theory, you do not have to reach the finding of fact or a
fact at all in reaching the decision because of the fact that we maintain that
this is an unconstitutional classification being based upon race and,
therefore, it is arbitrary."58 Of course, if simply segregating on the basis of
race had been sufficiently arbitrary to render segregation unconstitutional,
none of the social science would have been needed in the first place.

Many other cases have presented similar challenges regarding the
proper frame of reference for the legally relevant empirical claim. In
McCleskey v. Kemp,59 for example, McCleskey argued that defendants in

48. Brown, 347 U.S. at 494 (internal quotation marks omitted).
49. Id.
50. Id. at 494 n.11.

51. REMOVING A BADGE OF SLAVERY: THE RECORD OF BROWN V. BOARD OF EDUCATION
131-32 (Mark Whitman ed., 1993).

52. Id.
53. Id. at 131.
54. Id. (second alteration in original).
55. Id.
56. Id.
57. Id. at 131-32.
58. Id. at 132.
59. 481 U.S. 279 (1987).
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Georgia were 4.3 times more likely to get the death penalty if they had
killed a white person than if they had killed a black person.60 He challenged
the Georgia capital-sentencing scheme on the basis of both the Eighth and
Fourteenth Amendments. 61 Under the Eighth Amendment it had previously
been the rule that system-wide discrimination constituted "cruel and
unusual punishment."62 In Godfrey v. Georgia,63 for example, the Court
held that the death penalty could "not be imposed under sentencing
procedures that create a substantial risk that the punishment will be inflicted
in an arbitrary and capricious manner."64 Under such a rule, the defendant
would not have to prove that race affected his sentencing decision. The
Eighth Amendment's concern is the "sentencing system as a whole." 65

The McCleskey Court, however, rejected the system-wide perspective
of the case law and held that the proper constitutional fact question was
case specific. 66 The Eighth Amendment, according to the Court, requires a
challenger to demonstrate that his prosecutor, jury, or judge discriminated
against him on the basis of race. 67 This rendered the statistical demonstra-
tion irrelevant. As the Court stated, "even Professor Baldus does not
contend that his statistics prove . . . that race was a factor in McCleskey's
particular case. 68 McCleskey would have to prove that discrimination had
occurred in his case. Needless to say, perhaps, but the evidentiary burden
of demonstrating that any particular prosecutor, jury, or judge discriminated
is a nearly insurmountable task.

The Court effectively did the same thing in Gonzales v. Carhart,6 9

when it held that a facial challenge failed and that empirical evidence on the
general constitutional fact regarding whether a health exception was
necessary to a ban on so-called partial-birth abortions did not demonstrate a
substantial obstacle. 70 However, the Court stated that an individual woman
might demonstrate such a burden in an as-applied challenge." Once again,

60. Id. at 321 (Brennan, J., dissenting).
61. Id. at 286.
62. Id. at 320, 322-24 (Brennan, J., dissenting).
63. 446 U.S. 420 (1980).
64. Id. at 427 (restating the Court's holding in Furman v. Georgia, 408 U.S. 238, 239-40

(1972) (per curiam)).
65. Gregg v. Georgia, 428 U.S. 153, 200 (1976).
66. See McCleskey, 481 U.S. at 308 (finding lawful Georgia's focus "on the particularized

nature of the crime and the particularized characteristics of the individual defendant." (quoting
Gregg, 428 U.S. at 206) (internal quotation marks omitted)).

67. Id. at 308-10.
68. Id. at 308.
69. 550 U.S. 124 (2007).
70. Id. at 164-65.
71. Id. at 167 ("[T]he proper means to consider exceptions is by as-applied challenge....

This is the proper manner to protect the health of the woman if it can be shown that in discrete and
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reframing the empirically relevant issue from the general to the specific
effectively vacated an entire species of claim.72

C. Operationally Defining Relevant Facts

A closely related issue to the law's need to define the relevant fact and
to establish the requisite level of analysis is that the law must also decide
how to operationalize the legal construct in question. Concepts such as
"competency," "intelligence," "volitional control," and "death" are not self-
defining. Professor Tom McGarity provides a straightforward example in
his article regarding the choice between "fixed air-quality monitors" versus
"personal monitors" for the purpose of measuring air quality.73 Which
measure is adequate, sufficient, or both for policy decisions under the law is
a matter of legal judgment. They are both reasonable scientific measures,
but the law has to decide which one (or both) might be used under
applicable doctrine.

A similar sort of issue is presented regarding the proper definition of
"intellectual disability" for purposes of exempting certain defendants from
capital punishment under the Eighth Amendment. In 2002 in Atkins v.
Virginia,74 the Court held that the execution of an intellectually disabled
individual convicted of a capital offense constituted cruel and unusual
punishment and was prohibited by the Eighth Amendment.75 The Atkins
Court, however, held that the issue of defining intellectual disability was
reserved for the states. 76 But the states adopted widely varying threshold
standards for intellectual disability.77 This variability is inherently
problematic, since the constitutional fact involved here (i.e., intellectual

well-defined instances a particular condition has or is likely to occur in which the procedure
prohibited by the Act must be used.").

72. See B. Jessie Hill, A Radically Immodest Judicial Modesty: The End of Facial Challenges
to Abortion Regulations and the Future of the Health Exception in the Roberts Era, 59 CASE W.
RES. L. REV. 997, 1013 (2009) ("[I]t is hard to imagine any individual woman who would have
standing to bring such a challenge, much less the desire to do so. In order to have standing, the
woman would presumably have to argue that she was going to become pregnant and face a health-
threatening (but not life-threatening) condition that required use of the D&X procedure in
particular.").

73. Thomas O. McGarity, Science and Policy in Setting National Ambient Air Quality
Standards: Resolving the Ozone Enigma, 93 TEXAS L. REV. 1781, 1797 (2015).

74. 536 U.S. 304 (2002).
75. Id. at 321.
76. Id. at 317.
77. See John H. Blume et al., An Empirical Look at Atkins v. Virginia and Its Application in

Capital Cases, 76 TENN. L. REV. 625, 639 (2009) ("Atkins .. . has not been applied uniformly
among the states.").
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disability) establishes a constitutional guarantee.7 8 Variability across
jurisdictions regarding what threshold qualifies for constitutional protection
invariably means that defendants' constitutional rights will vary as well.

In Hall v. Florida,79 the Court returned to the subject in regard to
Florida's standard of requiring proof of IQ test scores of 70 or below before
a defendant could present any additional evidence of his intellectual
disability. 80 The Hall Court held that this rigid approach to defining
intellectual disability was contrary to the basic principles of the Eighth
Amendment. 81

The Court, with Justice Kennedy writing for the majority, began the
analysis with a statement of the basic principles underlying the Eighth
Amendment in this context. 82 The Court explained that "[n]o legitimate
penological purpose is served by executing a person with intellectual
disability." 83 According to the Court, "[P]unishment is justified under one
or more of three principal rationales: rehabilitation, deterrence, and
retribution."84 Rehabilitation does not apply in death penalty cases.
Moreover, the Court held the two remaining principles justifying
punishment do not apply to those who are intellectually disabled.85 "As for
deterrence," the Court observed, "those with intellectual disability are, by
reason of their condition, likely unable to make the calculated judgments
that are the premise for the deterrence rationale."86  They have a
"diminished ability" to "process information, to learn from experience, to
engage in logical reasoning, or to control impulses . . . [which] make[s] it
less likely that they can process the information of the possibility of
execution as a penalty and, as a result, control their conduct based upon that
information." 87 The Court further found that "[r]etributive values are also
ill-served by executing those with intellectual disability."88 The Court

78. See FAIGMAN, supra note 46, at 93-96 (discussing the difficulty of defining "intellectual
functioning" for constitutional purposes and how whatever definition is adopted inevitably
impacts constitutional guarantees).

79. 134 S. Ct. 1986 (2014).

80. Id. at 1994.
81. Id. at 2001.
82. Id. at 1992-93.
83. Id. at 1992.
84. Id. (quoting Kennedy v. Lousiana, 554 U.S. 407, 420 (2008)) (internal quotation marks

omitted).
85. Id. at 1993.
86. Id.
87. Id. (alteration in original) (quoting Atkins v. Virginia, 536 U.S. 304, 320 (2002)) (internal

quotation marks omitted).
88. Id.
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stated that "[t]he diminished capacity of the intellectually disabled lessens
moral culpability and hence the retributive value of the punishment."89

The Court, therefore, stated that "[t]he question this case presents is
how intellectual disability must be defined in order to implement" the
principles underlying the guarantees of the Eighth Amendment.90 In
answering this question, the Court ultimately adhered closely to the
psychiatric profession's definition and practice regarding this catego-
rization.9' Specifically, as the Court noted, "the medical community defines
intellectual disability according to three criteria: significantly subaverage
intellectual functioning, deficits in adaptive functioning (the inability to
learn basic skills and adjust behavior to changing circumstances), and onset
of these deficits during the developmental period." 92

In many areas of the law, however, courts and legislators employ

psychological terms irrespective of medical or psychiatric meaning.
Concepts such as "volitional control," and "insanity," for instance, have no
direct corresponding meaning in science. 93 In Hall, in contrast, the Court
tracked psychiatry's categorization of intellectual disability virtually jot for
jot.94 Indeed, the Court seems to have been aware of this departure from
ordinary practice since the majority, perhaps somewhat defensively, pointed
out that although its determination that the Florida statute was
unconstitutional was "informed by the views of medical experts," these
"views do not dictate the Court's decision." 95

Justice Alito, dissenting, strongly criticized the majority's reliance on
current thinking in medicine.96 He argued that the "views of professional
associations often change," that these changes require courts to follow
along or "judge the validity of each new change," that different
organizations might disagree, that the Court provided no guidance on how
to choose "which organizations' views should govern," and that a clinical
diagnosis of intellectual disability has an unspecified fit with the principles

89. Id.
90. Id. (emphasis added).
91. Id. at 2001.
92. Id. at 1994 (citing Atkins, 536 U.S. at 308 n.3).
93. See Joshua W. Buckholtz & David L. Faigman, Promises, Promises for Neuroscience and

Law, 24 CURRENT BIOLOGY 861, 864 (2014) ("To a cognitive neuroscientist, legal standards like
'volitional capacity' . . . are inherently meaningless. They do not map on to specific mental
processes or discrete brain circuits."); Allen D. Spiegel & Peter B. Suskind, A Paroxysmal
Insanity Plea in an 1865 Murder Trial, 16 J. LEGAL MED. 585, 586 (1995) ("Today, insanity is a
legal concept; mental illness is a medical condition.").

94. Hall, 134 S. Ct. at 2005 (Alito, J., dissenting) ("[T]he Court places heavy reliance on the
views (some only recently announced) of professional organizations, but the Court attempts to
downplay the degree to which its decision is dependent upon the views of these private groups.").

95. Id. at 2000 (majority opinion).
96. Id. at 2005 (Alito, J., dissenting).
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of the Eighth Amendment. 97 Justice Alito was thus arguing that the Court
had failed to explain the fit between definitions of intellectual disability that
are promulgated for therapeutic or placement purposes and "the decision
whether the imposition of a death sentence in a particular case would serve
a valid penological end." 98

By failing to relate the legal justification for capital punishment-
deterrence and retribution-to the excusing nature of intellectual disability,
the Hall Court essentially left this area of law entirely unmoored. This is a
recipe for confusion and will most likely lead to divergent opinions in the
courts below. 99 The DSM-V, from which the Court borrowed the criteria
for intellectual disability, was compiled for the purposes of treatment and
placement. 100 There was no consideration of how, if at all, the twin criteria
of IQ score and adaptive functioning relate to deterrability or blamewor-
thiness. Indeed, this question of fit is essentially a mixed question of fact
and law. It should require the Court to operationally define the empirical
concept in light of the purposes of the law.

D. Translating Science into the Law

A closely related challenge to the operationalization issue is the
problem inherent in the Hall case and possibly most cases involving
scientific evidence, that of translating between the two professions-not
just culturally, but in terms of concepts and word choices. To take but the
simplest of examples, in Daubert v. Merrell Dow Pharmaceuticals, Inc."'
the Court stated that the operative question is the "evidentiary reliability" of
the proffered evidence, 0 2 a term the Court defined as "scientific
validity." 0 3 If legal reliability means scientific validity, what hope do we
have for such concepts as volitional control, competency, differential
etiology, or-for that matter-causation?

An even more fundamental disconnect arose out of Daubert, one that
has sown confusion among lower courts regarding the extent of a judge's

97. Id. at 2006.
98. Id.
99. In Mays v. Stephens, 757 F.3d 211, 218-19 (5th Cir. 2014), the court upheld the Texas

practice of buttressing the three criteria of intellectual functioning, adaptive functioning, and age
of onset with an additional seven evidentiary factors outlined in Ex Parte Briseno, 135 S.W.3d 1,
7-8 (Tex. Crim. App. 2004). The court pointed out that "Hall does not address the
constitutionality of considering additional 'non-diagnostic' factors in deciding mental retardation,
nor does it require a wholesale adoption, without deviation, of. . . professional standards and
definitions." Mays, 757 F.3d at 218.

100. AM. PSYCHIATRIC Ass'N, DIAGNOSTIC AND STATISTICAL MANUAL OF MENTAL

DISORDERS 19 (5th ed. 2013).
101. 509 U.S. 579 (1993).
102. Id. at 590.
103. Id. at 590 n.9.
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gatekeeping responsibilities under Federal Rule of Evidence 702. 104 This
confusion involves the classic division of responsibilities between the
judge's job to determine admissibility and the jury's job to assess the
weight of admitted evidence. In Daubert, the Court sought to draw this line
by distinguishing between the underlying methods and principles of
scientific inquiry and the application of those methods to the case at
hand. 105  Ever since, this has been referred to as the methodology-
conclusion distinction.10 6 This dividing line, however, has turned out to
neither have a principled basis in science nor be readily identifiable in law.
Just four years after Daubert, the Court abandoned the distinction in
General Electric Co. v. Joiner.107 Despite Joiner's unambiguous dismissal
of the proposition that methodology and conclusions are "distinct from one
another," courts continue to use this shorthand to set the boundary between
a judge's responsibility to determine admissibility and the jury's job to
assess weight.' 08

The methodology-conclusion distinction is not useless because it
occurs nowhere in scientific research; it is useless because it occurs
everywhere in that research. Indeed, the conventional, virtually required
scheme for organizing scientific articles is to divide them into sections
according to background (i.e., introduction), methods, results, and
discussion (i.e., conclusions). 109 But this division of sections does not align
in any true respect to courts' conception of methodology and conclusions
with regard to scientific evidence. Whereas in science the methods section
informs the reader of the research design employed, the results and
discussion sections describe the findings obtained using that design. This is
distinct from the law's use of these terms. In the original conception of
methodology-conclusion in Daubert and subsequent cases-so far as there
was one-the distinction appeared to refer to the notion that "methods and
principles" were limited to the research design used in the studies on which

104. FED. R. EVID. 702.

105. Daubert, 509 U.S. at 596-97.
106. See KAYE, BERNSTEIN & MNOOKIN, supra note 11, 10.5.1(b)(1)(iii) (noting several

cases where the distinction is made between the scientific methodology used and the conclusions
drawn for a particular case).

107. 522 U.S. 136, 146 (1997) ("But conclusions and methodology are not entirely distinct
from one another. . . . [N]othing in either Daubert or the Federal Rules of Evidence requires a
district court to admit opinion evidence that is connected to existing data only by the ipse dixit of
the expert.").

108. Id. See also City of Pomona v. SQM N. Am. Corp., 750 F.3d 1036, 1048 (9th Cir. 2014)
("[O]nly a faulty methodology or theory ... is a valid basis to exclude expert testimony.").

109. See, e.g., UCLA UNDERGRADUATE SCI. JOURNAL, GUIDE TO SCIENCE WRITING:

RESEARCH MANUSCRIPTS AND REVIEW ARTICLES 1-2 (2010-2011), available at
http://www.ugresearchsci.ucla.edu/writingscience.htm, archived at http://perma.cc/N63S-JMD2
(showing the "basic overview of a scientific manuscript" to include an Abstract, Introduction,
Methods, Results, and Discussion).
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the expert relied. As regards what propositions qualified as "conclusions,"
two possibilities emerged. "Conclusions" might include first the inferences
an expert could reasonably draw from those studies as well as, second,
whether those inferences could be applied to the case at hand. Joiner,
however, made clear that the first proposition-the inferences permitted by
the research basis-remained a preliminary gatekeeping responsibility;
Joiner suggested, and Rule 702 later confirmed, that the second
proposition-the applicability to the case at hand-also constituted a
gatekeeping obligation.'10  But given the complex nature of scientific
evidence, this legal standard did not point unambiguously to a dividing line
in this form of proof that aligned with the respective functions of judge and
jury.

The central principle that organizes these categories comes from the
insight associated with what could be called "G2i," that is, that scientists
study phenomena at the group level, but the ultimate legal issue is typically
whether an individual case is an instance of some relevant phenomenon.
G2i essentially describes an inferential disconnect that occurs at the
conventional intersection of science in the courtroom and constitutes a
profound challenge to it. In a recent article, I along with Professors John
Monahan and Christopher Slobogin described the G2i challenge as follows:

[A]ll applied science presents G2i issues. Indeed, all expert
evidence, whether based on controlled experimental research or

years of experience, presents G2i issues. Experts testify to such
matters as the conditions likely to lead to false confessions, the
indicia of schizophrenia, factors that contribute to eyewitness
misidentification, the cancer-causing properties of benzene, and
thousands more. These are all general-population-based-
statements about the empirical world. They are the "G" of G2i and
represent the ordinary perspective of most research and most exper-
tise. However, in the courtroom, the operative questions pertain to
the particular case at hand, the "i" of G2i: Did the suspect falsely
confess? Does the defendant have schizophrenia? Was the witness's
eyewitness identification accurate? Did benzene cause the plaintiff's

leukemia?'

In that article, we sought to explore how admissibility standards
applied differently depending on whether the expert was a "G" expert or an
"i" expert, what the article describes as "framework experts" or "diagnostic
experts," respectively." 2 But the Daubert Court's methodology-conclusion

110. FED. R. EVID. 702(d) ("[T]he expert has reliably applied the principles and methods to
the facts of the case."). See also supra note 107.

111. David L. Faigman, John Monahan & Christopher Slobogin, Group to Individual (G2i)
Inference in Scientific Expert Testimony, 81 U. CHI. L. REv. 417, 420 (2014) (footnote omitted).

112. Id. at 424.
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distinction suggests an even more basic preliminary issue than that of G2i
which must be resolved-that is, establishing the line between the judge's
admissibility decision and the jury's duty to assess weight. The insights
associated with G2i might assist in this though not along any simple lines of
giving framework issues to judges and diagnostic issues to juries. As our
article makes plain, too much of diagnosis depends on general scientific
methods to simply permit it to go wholesale to the jury.1 3 More needs to
be done.

If a line is to be drawn between judge and jury, however, it ought to
parallel the nature of scientific inference, and G2i should help inform that
determination. The challenge, then, of scientific evidence is to identify a
principled dividing line between the judge's obligation to decide
admissibility and the jury's task to assess weight. Courts should seek to
identify a "cut-line" that inheres in the nature of scientific evidence itself
and that conforms to the respective obligations of judge and jury.
Preliminarily, G2i does suggest a possible cut-line, though the details would
need to be worked out at length. In brief, however, it could be that judges
should be gatekeepers regarding all expert testimonial statements that are
based on empirical propositions that transcend the particular case. In
contrast, expert testimonial statements that are based on disputed empirical
propositions that are specific to the particular case and which are otherwise
admissible should be submitted to the trier of fact to determine their weight.

E. Decision Rules and Burdens of Proof

In having to decide the framework within which scientific evidence is
used, the law must also determine the decision rule to be applied. Such
rules, of course, establish the ultimate balancing of the two basic kinds of
possible error: false positives and false negatives. The law, of course, has
long used burdens of proof to manage the risk of error as is reflected in the
very different burdens of proof used in civil and criminal cases." 4 In civil
cases, there is no systemic preference between false-positive and false-
negative errors, so the preponderance standard operates merely as a tie
breaker." 5  In criminal cases, in contrast, false positives are considered

113. See id. at 440-72 (applying five admissibility criteria to both framework and diagnostic
evidence).

114. See generally DOUGLAS WALTON, BURDEN OF PROOF, PRESUMPTION AND ARGUMEN-

TATION 57-64 (2014) (describing various explanations of the burdens of proof).
115. See Ronald J. Allen, How Presumptions Should Be Allocated: Burdens of Proof

Uncertainty, and Ambiguity in Modern Legal Discourse, 17 HARV. J.L. & PUB. POL'Y 627, 633-
34 (1994) (explaining that civil litigants are treated equally because they are indistinguishable to
the legal system); Neil Orloff & Jery Stedinger, A Framework for Evaluating the Preponderance-
of-the-Evidence Standard, 131 U. PA. L. REV. 1159, 1168 n.23 (1983) (stating that false negatives
and false positives generally have equal weight).
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highly problematic, which supports the high burden of proof of beyond a
reasonable doubt. 16 As Sir William Blackstone wrote, "it is better that ten
guilty persons escape, than that one innocent suffer."117

This balancing of error through burdens of proof was clearly on
display in Addington v. Texas.1"8 The Addington Court held that the
Constitution requires a "clear and convincing" standard of proof when a
state seeks to involuntarily commit a person to a mental hospital for an
indefinite period."' In so holding, the Court rejected the more lenient
preponderance standard as well as the stricter standard applied in criminal
cases of proof beyond a reasonable doubt. 20 The Court first explained that
the function of a standard of proof "is to 'instruct the factfinder concerning
the degree of confidence our society thinks he should have in the
correctness of factual conclusions for a particular type of adjudication.""'
The Court found that commitment hearings, which pose "a significant
deprivation of liberty," require a standard greater than a preponderance of
the evidence, which is typically employed in "monetary dispute[s] between
private parties." 22 At the same time, however, the Court refused to require
proof beyond a reasonable doubt.2 3 The Court offered a variety of reasons
for choosing this lighter burden. First, following an involuntary
commitment, the continuing involvement of professionals, family, and
friends in the person's treatment provides opportunities for errors to be
corrected. 2 4 Second, making an error that permits a mentally ill person to
live in the general community is not necessarily good for that person: "[i]t
cannot be said . .. that it is much better for a mentally ill person to 'go free'
than for a mentally normal person to be committed." 2 5 Finally, the Court
observed, "[g]iven the lack of certainty and the fallibility of psychiatric

116. See In re Winship, 397 U.S. 358, 363-64 (1970) ("The requirement of proof beyond a
reasonable doubt has this vital role in our criminal procedure. . . . Where one party has at stake an
interest of transcending value-as a criminal defendant his liberty-this margin of error is reduced
as to him by the process of placing on the other party the burden of ... persuading the factfinder
at the conclusion of the trial of his guilt beyond a reasonable doubt." (internal quotation marks
omitted)); Ronald J. Allen, On the Significance of Batting Averages and Strikeout Totals: A
Clarification of the "Naked Statistical Evidence" Debate, the Meaning of "Evidence," and the
Requirement of Proof Beyond Reasonable Doubt, 65 TUL. L. REV. 1093, 1104 (1991) (arguing
that a higher standard is necessary for criminal cases because the utilitarian balance differs and the
depth of moral questioning is increased).

117. 4 WILLIAM BLACKSTONE, COMMENTARIES *358.

118. 441 U.S. 418 (1979).
119. Id. at 433.
120. Id. at 431.
121. Id. at 423 (quoting Winship, 397 U.S. at 370 (Harlan, J., concurring)).
122. Id. at 423, 425.
123. Id. at 431.
124. Id. at 428-29.
125. Id. at 429.
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diagnosis, there is a serious question as to whether a state could ever prove
beyond a reasonable doubt that an individual is both mentally ill and likely
to be dangerous."1 26

In one area of civil commitment, however, the clear and convincing
evidence standard might be inappropriate given the reasoning of Addington.
That area is the ever-expanding category of sexually violent offenders. 127

There are important differences between sexual offender commitments and
ordinary commitments. Primary among these differences is that in the
ordinary civil-commitment context treatment is a key component of the
incarceration, whereas with sexual predators protection of society appears
paramount.1 28 In contrast, in the case of sexual offenders the role and even
availability of treatment is much more ambiguous. While treatment is often
cited as an avowed goal of sexual-offender civil commitments, it is not
constitutionally mandated. 129 Compounding the lack of treatment for sexual
offenders is the fact that many are held under what are essentially prison-
like conditions and the vast majority are never released. 3 0 The decision
rule in this, as is true in all other legal contexts, ought to reflect the costs of
making an error either of the false-positive or false-negative variety.

IV. Conclusion

The law is a great borrower. It borrows from the findings in science
and the values and insights in religion. It does so, however, exclusively for

126. Id.
127. See generally John Matthew Fabian, To Catch a Predator, and Then Commit Him for

Life: Sexual Offender Risk Assessment--Part Two, CHAMPION, March 2009, at 32 ("Nearly 20
states have laws addressing the civil commitment of sexually violent predators."); Eric S. Janus,
Closing Pandora 's Box: Sexual Predators and the Politics of Sexual Violence, 34 SEToN HALL L.
REV. 1233, 1233-50 (2004) (discussing the public uproar against crimes of sexual violence and
how it fuels the expansion of sexually violent-predator laws).

128. See Aruanno v. Hayman, 384 F. App'x 144, 152 (3d Cir. 2010) ("[The Act] serves a
regulatory ... purpose, because it seeks to protect the public from possible future harm .... ").

129. For example, in Hubbert v. Superior Court, 969 P.2d 584, 601 (Cal. 1999), the court
rejected the "suggestion that the Legislature cannot constitutionally provide for the civil
commitment of dangerous mentally impaired sexual predators unless the statutory scheme
guarantees and provides 'effective' treatment." See generally Eric S. Janus & Wayne A. Logan,
Substantive Due Process and the Involuntary Confinement of Sexually Violent Predators, 35
CoNN. L. REV. 319, 342 (2003) (discussing a substantive due process right to treatment);
Jeslyn A. Miller, Sex Offender Civil Commitment: The Treatment Paradox, 98 CALIF. L. REV.
2093, 2103 (2010) ("Although the Supreme Court has never confirmed a constitutional right to
treatment, the right for individuals to participate meaningfully in treatment is implicit in the
involuntary (implicating substantive due process concerns) and purportedly civil (implicating ex
post facto and double jeopardy concerns) nature of the civil commitment system." (footnotes
omitted)).

130. See, e.g., Karsjens v. Jesson, 6 F. Supp. 3d 916, 916 (D. Minn. 2014) (noting that
plaintiffs alleged "that commitment to [the Minnesota Sex Offender Treatment Program]
essentially amount[s] to lifelong confinement, equivalent to [a] lifetime of criminal incarceration
in [a] facility resembling, and run like, [a] medium to high security prison").

1678 [Vol. 93:1659



Where Law and Science (and Religion?) Meet

reasons associated with its own objectives which are many and varied and
include ideals of justice, fairness, and accuracy, as well as more mundane
considerations such as efficiency and finality. When interacting with these
disciplines it behooves the law to understand them. In regard to what
science might offer, then, the law ought to be a sophisticated consumer.

In practice, this sophistication would mean that the law would
understand science much as scientists understand their own discipline. This
need not entail a highly developed knowledge of statistics or research
methods, though a basic appreciation of hypothesis testing would help
considerably. It should mean, however, that the law would come to
understand both the power and the limitations of science. Moreover, it
would mean that legal decision makers would understand and at times exert
control over critical translation points between what scientists study and
what the law needs to know.

In the end, science cannot dictate what is just. But science is now and
will forever more be an essential tool to do justice.
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Rethinking Judicial Review of Expert

Agencies

Elizabeth Fisher,* Pasky Pascual** & Wendy Wagner***

The role of generalist courts in reviewing the work of expert agencies is
generally portrayed as either an institutional necessity on the one hand or a
Pandora's Box on the other. Courts are expected to ensure the accountability
of agency actions through their legal oversight role, yet on matters of science
policy they do not have the expertise of the agencies nor can they allow
themselves to become amateur policymakers in the course of their review.

Given these challenges, we set out to better understand what courts are doing
in their review of agency science. We conducted a qualitative examination of

the courts' review of challenges to agency scientific choices in the entire set of

the Environmental Protection Agency's (EPA's) National Ambient Air Quality

Standards (NAAQS). Our study revealed an increasingly rigorous and
substantive engagement in the courts' review of scientific challenges to the
EPA's NAA QS over time that tracked the Agency's own progress in developing
rigorous analytical approaches. Our findings, albeit preliminary, suggest the
emergence of a constructive partnership between the courts and agencies in
science policy in NAAQS cases. In overseeing scientific challenges, the courts
appear to serve as a necessary irritant, encouraging the agency to develop

much stronger administrative governance and deliberative decisions on
complex science-policy issues. Conversely, in developing stronger decision-
making processes, the resulting agency efforts have a reciprocal, positive

impact on the courts' own standards for review. The courts and agencies thus
appear to work symbiotically through their mutual efforts on the establishment
of rigorous analytical yardsticks to guide the decision process. While our
findings may be limited to the NAAQS, which likely present a best case in
administrative process, the findings may still offer a grounded, normative
model for imagining a constructive and even vital role for generalist courts in
technically complex areas of social decision making.

Introduction

The role of generalist courts reviewing the work of expert agencies in
the United States is generally portrayed as an institutional necessity on the
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***Joe A. Worsham Centennial Professor, University of Texas School of Law. We thank E. Don
Elliott for his very helpful comments on an earlier draft and Randall Stephenson for his excellent
research assistance. Any omissions or errors remain our own.
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one hand and a Pandora's Box on the other. Louis Jaffe once wrote that
"[t]he availability of judicial review is the necessary condition,
psychologically if not logically, of a system of administrative power which
purports to be legitimate, or legally valid." But courts do not have the
expertise of the agencies they are reviewing; they are legal institutions.
They are also not political and need to restrain from becoming amateur
policy makers in the course of their review. By granting courts authority to
review science-based regulatory decisions, there is a risk they will unravel
layers of careful scientific work as a result of their combined ignorance and
judicial second-guessing.

The promise and perils of judicial review of agency science has been a
longstanding puzzle, tantalizing scholars and commentators alike.2 Judges
have openly admitted they are engaging in experimental strategies in
reviewing challenges to agency science, 3 while simultaneously posing the
overarching question: "What does and should a reviewing court do when it
considers a challenge to technical administrative decision-making?" 4 On
the other hand, it is well known that a variety of evils-ranging from
agency incompetence to special-interest capture to illicit political
manipulations-have been concealed from view by agency computational
models and scientific terminology.' Indeed, agency technical rules may be
the new playground for beltway politics, a proclivity ripe for judicial
oversight.

Over the last several decades, scholars have pored through court
opinions in search of the answer to this puzzle of judicial review of agency
science. But in this work, they have come up empty-handed, concluding
that courts essentially pass agency scientific judgments through without
engaging in the substance. Indeed, even the conclusion that courts are at

1. LOUIs L. JAFFE, JUDICIAL CONTROL OF ADMINISTRATIVE ACTION 320 (1965).

2. See, e.g., Patricia M. Wald, Judicial Review in Midpassage: The Uneasy Partnership
Between Courts and Agencies Plays On, 32 TULSA L.J. 221, 221 (1996) (surveying the "hot spots
of judicial review [of agency decisions] over a half-century"); E. Donald Elliott et al., Science,
Agencies, and the Courts: Is Three a Crowd?, 31 ENVTL. L. REP. 10,125, 10,125 (2001)
(transcribing a panel discussion of law-firm partners and professors on judicial review of agency
science).

3. Compare Ethyl Corp. v. EPA, 541 F.2d 1, 66 (D.C. Cir. 1976) (Bazelon, J., concurring)
(advocating a particular kind of judicial deference to the scientific community regarding highly
technical matters), with id. at 68-69 (Leventhal, J., concurring) (relying on generalist judges to
acquire the technical background necessary to review scientific decisions but also arguing for a
particular kind of deference).

4. Id. at 68 (Leventhal, J., concurring).
5. See Holly Doremus, Scientific and Political Integrity in Environmental Policy, 86 TEXAS

L. REV. 1601, 1602 (2008) (describing how scientists who provide reference information to the
EPA may have a variety of reasons to falsify their data and interpretations that are used in the
regulatory process); Wendy E. Wagner, The Science Charade in Toxic Risk Regulation, 95
COLUM. L. REV. 1613, 1650-51 (1995) (arguing that agencies have "multiple political, legal, and
institutional incentives to cloak policy judgments in the garb of science").

6. See Jason J. Czarnezki, An Empirical Investigation of Judicial Decisionmaking, Statutory
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their most deferential when they review agency science is now crumbling
under closer examination, and efforts to develop descriptive accounts of
judicial review of agency science appear to be largely abandoned.' In a
landmark article on judicial review of agency science written in 2011,
Professor Meazell ultimately concedes defeat in making descriptive sense
of the cases and moves the conversation about judicial review of science to
a normative level.'

In this Article we take a fresh look at the case law in a renewed search
for a key that might unlock some understanding of what courts are actually
doing in their important but precarious task of reviewing challenges to
agency science-intensive choices. In doing so, however, we heed the
travails of others and take a different tack on the study of judicial review of
agency science. Rather than consider a mix of cases drawn from different
agencies and agency programs, we examine all of the opinions reviewing
challenges to agency science in a single regulatory scheme. In selecting
this regulatory scheme, moreover, we investigate one of the very best
regulatory programs with respect to the agency's integration of science into
policy program-the EPA's promulgation of national ambient air quality
standards (NAAQS).9 A relatively fixed (albeit malleable) statutory man-
date, a respected scientific staff, and a variety of procedural innovations in
the use of science all serve to situate the courts in a best-case position from
the standpoint of the intersection of courts and agency science. Indeed, if
this study of the courts' review of a best-case science-intensive regulatory
program does not yield useful insights about judicial review, then we may
be willing to join the scholarly ranks in concluding that the search for a
deeper understanding of the judicial review of science may be futile after
all.

Based on our examination of the courts' review of this sophisticated
regulatory program, however, we identify a promising evolution in the
judicial review of scientifically intensive decisions over time. Initially, in
their review of the EPA's standard setting, the courts signaled that they
would preside over science-intensive decisions, yet at the same time openly
conceded that they lacked a framework for evaluating these technical

Interpretation, and the Chevron Doctrine in Environmental Law, 79 U. COLO. L. REV. 767, 817-
19 (2008) (highlighting the tendency of courts to defer to agencies when complicated science is
involved); Devra Lee Davis, The "Shotgun Wedding" of Science and Law: Risk Assessment and
Judicial Review, 10 COLUM. J. ENVTL. L. 67, 85-86, 90-92 (1985) (describing cases in which the
court deferred to the scientific expertise of the agency and claiming that the depth of a court's
review of a scientific record "seems more a function of that court's predilections than of the
applicable standard of review").

7. See, e.g., Emily Hammond Meazell, Super Deference, the Science Obsession, and Judicial
Review as Translation of Agency Science, 109 MIcH. L. REV. 733, 756 (2011) (dismissing the
theoretical and practical foundations of judicial "super deference" to agency science).

8. Id.
9. See infra note 188 and accompanying text.
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challenges meaningfully. Over the next two decades, while the courts took
a variety of different approaches to their review of agency science, the EPA
developed much more elaborate analytical approaches for conducting its
analyses. Significantly, the Agency introduced an epistemic framework
into the administrative record, i.e., a discussion of how it would weigh and
implement the scientific evidence on hand. With this epistemic and
analytical framework in hand, the courts now appear to be conducting
judicial review with more coherence. The courts, in other words, hold the
EPA accountable based on the Agency's own analytical processes,
methods, and epistemic frames.

The Article is structured as follows. It begins by laying down a
framework of accountability that provides a structure for exploring the
courts' role. After providing a brief orientation to the NAAQS program
under study, the Article then dedicates more than half of its length to
tracing out the findings within the case law governing the EPA's NAAQS
setting. The Article closes with a discussion of the implications of our
findings for administrative law in particular and science and law more
generally, particularly with respect to the role of generalist courts in science
policy.

I. Accountability, Judicial Review, and Science-Intensive Decisions:
A Backdrop

In the United States, judicial review is a critical means by which
agencies are held accountable to the public for their decisions. In this
Article, we take the existence of judicial review as a given.' 0 In subjecting
the agency to judicial review-a unique feature of administrative process-
the agency is required to take all information, including the comments,
seriously and to develop a rule that is grounded in this larger record and
faithful to the statutory mandate.'1 Although the deferential standard of
"arbitrary and capricious" established by the Administrative Procedure Act
(APA) indicates that courts are not to second-guess agency fact-finding,
even in this role the courts are expected to engage in the substance of
challenges alleging that the agency has drifted from its administrative
record.'2

10. But we note that others question this. See Keith Werhan, Delegalizing Administrative
Law, 1996 U. ILL. L. REV. 423, 423 (maintaining that federal policy makers and the Supreme
Court have been loosening controls and review of agency decision making).

11. Gordon G. Young, Judicial Review of Informal Agency Action on the Fiftieth Anniversary
of the APA: The Alleged Demise and Actual Status of Overton Park's Requirement of Judicial
Review "On the Record," 10 ADMIN. L.J. AM. U. 179, 217 (1996) (stating that under judicial
review of an agency's rule, the rule will be valid "as long as it was appropriately based on
statutory authority, on the comments, and on any other materials the agency actually considered").

12. Citizens to Pres. Overton Park, Inc. v. Volpe, 401 U.S. 402, 415-16, 420 (1971) (stating
the first step of a court's review of agency action is to detenine if the Secretary acted within their
statutory authority, in which the administrative record plays an important role).
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Unlike the role of courts in adjudicating disputes in other civil settings,
in the administrative process courts are not in the business of crowning a
victor but rather in using petitioners' challenges as a way to ensure the
agency is not deviating from its administrative responsibilities as legally
understood.13  While petitioners may advance self-serving complaints
against the agency's rule, the courts' role in administrative process is to
determine whether the agency's decision lacks factual grounding or
statutory authority in ways that compromise its legal validity.14

To better understand the role of courts in facilitating this
accountability of agencies, we use Professor Anne Davies's work on
accountability. 5  Professor Davies describes accountability processes as
consisting of four steps-standard setting, obtaining of an account, judging
of an account, and consequences-and this framework lends necessary
structure to a study of judicial review.1 6 The first step-standard setting-
involves a process by which the court determines the yardstick by which it
will judge a decision." In reviewing agency fact-finding, such as
challenges to an agency's scientific analysis, courts will typically apply the
arbitrary and capricious standard as their yardstick for judging the agency's
work.' 8 The obtaining of an account typically occurs through the appellate
process in which the petitioners supply the court with arguments of ways
that the agency has deviated from its responsibilities under the applicable
statute and so forth. See Table 1.

13. See Chevron, U.S.A., Inc. v. Natural Res. Def. Council, Inc., 467 U.S. 837, 843-45 (1984)
(explaining the court's and agency's respective roles in statutory interpretation).

14. Id.
15. A.C.L. DAVIES, ACCOUNTABILITY: A PUBLIC LAW ANALYSIS OF GOVERNMENT BY

CONTRACT 73 (2001).
16. Id. at 81.
17. Id. at 81-82.
18. 5 U.S.C. 706(2)(a) (2012).
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Table 1: Judicial Review as a Four Step Accountability Process

4 Steps in Accountability
(Davies) Aspects of Judicial Review

Generating "Yardsticks" Legal grounds of review as set out in 42 U.S.C.
by Which to Hold a 7607(b) and as related to the requirements as
Decision Maker to set out in 42 U.S.C. 7409(b)(1)-{2) and as
Account interpreted by judges in case law.

The Process of Obtaining Public adversarial process in which arguments
An Account are put by petitioners' lawyers in their legal

documents and are responded to by the EPA in
light of the documentation that they have
produced in rulemaking.

Judging of an Account Assessing of petitioners' arguments against legal
grounds of review in a legal judgment.

Consequences If arguments are successful then legal
consequences follow (remand etc.).

Mapping the court's role in this way underscores the fact that judicial
review of agency science is deeply rooted in law and not in science. The
court applies legal tests to judge fact-finding, including agency science.
Moreover, this external lay inquiry is guided not by scientists interested in
scientific integrity but by lawyers who represent interest groups that are
dismayed at the implications of a rule. The arguments against the agency's
scientific analyses-albeit ultimately potentially correct-are fuelled by
"analytical opportunism" funnelled into legal arguments. 19 None of this
seems to be an effective structure for holding agencies accountable in their
scientific analyses. And yet the basic goal-some form of external over-
sight-remains an important institutional one.

The crude and limited reach of judicial review, particularly with regard
to science-intensive rules,20 has led some institutional analysts to consider

19. ELIZABETH FISHER, RISK REGULATION AND ADMINISTRATIVE CONSTITUTIONALISM
121-22 (2007) (discussing the "analytical opportunism" problem, in which "nearly any flaw in
methodology can now be used as a basis for arguing that the decision was arbitrary and capricious
or not based on substantial evidence"); DAVID MICHAELS, DOUBT IS THEIR PRODUCT: How
INDUSTRY'S ASSAULT ON SCIENCE THREATENS YOUR HEALTH 7-9 (2008) (describing the
phenomenon in which scientific evidence or lack thereof is used to strategically manipulate
legislation and regulation).

20. See, e.g., CARNEGIE COMM'N ON SCI., TECH., & GOV'T, RISK AND THE ENVIRONMENT:
IMPROVING REGULATORY DECISION MAKING 56, 73-74 (1993) (noting that regulatory decision
making is a particularly great challenge for science-based regulatory agencies and that resulting
ambiguity can make interpretation difficult for the courts); Nicholas A. Ashford et al., A Hard
Look at Federal Regulation of Formaldehyde: A Departure from Reasoned Decisionmaking, 7
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different types of institutional mechanisms for ensuring administrative
accountability. Professor Sid Shapiro, in particular, builds on a neglected
body of work in public administration that establishes the viability of
internal administrative structures and ideas of professionalism in acting as
accountability processes that he argues may largely supplant the role of the
courts in policing agency problems from an external vantage point.21

Professor Shapiro thus argues that agencies develop their own "inside-out"
mechanisms of accountability, such as norms of professionalism in civic
service.2 2 Seen through this framework, agencies set their own analytical
standards and develop their own types of internal processes, such as
soliciting review from science advisory boards, for judging their work.23

Conveniently, the same accountability steps drawn from Davies's
framework can also be applied to the agency's internal decision process as
seen through this inside-out perspective. See Table 2.

HARV. ENVTL. L. REv. 297, 298 (1983) (analyzing the distinction between judicial review in hard
science and science-policy issues); Thomas 0. McGarity, Some Thoughts on "Deossifving" the
Rulemaking Process, 41 DUKE L.J. 1385, 1392 (1992) (explaining that rules promulgated by
agencies regulating on "frontiers of scientific knowledge" may quickly be outdated by the time
they make it to the courts (internal quotation marks omitted)); Richard J. Pierce, Jr., Seven Ways
to Deossify Agency Rulemaking, 47 ADMIN. L. REV. 59, 59 (1995) (positing that recent changes in
legal doctrines will change the agency rulemaking process).

21. Sidney Shapiro, Elizabeth Fisher & Wendy Wagner, The Enlightenment of Administrative
Law: Looking Inside the Agency for Legitmacy, 47 WAKE FOREST L. REV. 463, 469-71 (2012);
Sidney A. Shapiro & Ronald F. Wright, The Future of the Administrative Presidency: Turning
Administrative Law Inside-Out, 65 U. MIAMI L. REV. 577, 589-90 (2011) (proposing an agency
accountability model through which employees are influenced by internal agency controls to
avoid self-interested behavior, rather than through external checks).

22. Shapiro & Wright, supra note 21, at 589-95.
23. Shapiro, Fisher & Wagner, supra note 21, at 499.
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Table 2: Outside-In and Inside-Out Accountability Processes

Outside-In
Accountability-
Judicial Review

Inside-Out
Accountability-
Internal Agency
Processes of
Public Administration

Legal grounds of review Asserting its interpretation
Generating as set out in 42 U.S.C. of the statutory mandate.
"Yardsticks" 7607(b) and as related
by Which to to the requirements as set Asserting an epistemic
Hold a out in 42 U.S.C. framework for a robust
Decision 7409(b)(1)-(2) and as scientific explanation.
Maker to interpreted by judges in
Account case law.

Public adversarial Conducting public review
process in which of scientific bases,
arguments are put by especially external panel
petitioners' lawyers in of experts.
their legal documents
and are responded to by
the EPA in light of the

The Process of documentation that they
Obtaining an have produced in
Account rulemaking.

Assessing of petitioners' Issuing proposal of
arguments against legal regulation and drafting

Judging of an grounds of review in a responses to comments.
Account legal judgment.

If arguments are successful then legal consequences
Consequences follow (remand etc.).

At first blush, the duality of these perspectives on holding the agencies
accountable only serves to divide further the science-law interface by
making clear just how embedded each accountability process is in different
disciplinary and institutional contexts. Judicial review is a form of legal
accounting while, seen through the lens of public administration, the agency
may be implementing a very different, more scientifically based system of
decision making and accountability. External standards do not match those
used internally and both are supposedly applied in isolation to enhance
accountability processes.
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II. An Examination of the Courts' Review of Challenges to
the EPA's NAAQS

Equipped with these two frameworks on administrative accountability,
we now turn to the case law to discern how the courts and agencies are
traversing these seemingly very different worlds of law and science in
ensuring agency accountability in science-intensive decision making.
Before delving into the findings, however, we offer a brief orientation to the
Clean Air Act and the standards at issue.

A. Backdrop to the Clean Air Act and the NAAQS

Judicial review of the EPA's ambient air quality standards offers one
of the longest histories of judicial review of agency science, dating to the
1970s.24 This body of judicial challenges forces courts to review some of
the most intricate scientific decisions reached by agencies, each of which
can have enormous social and economic impacts.25  Moreover, since
Congress requires the EPA to review the standards every five years to stay
current with new scientific discoveries that shed light on public-health
protection, the courts enjoy repeat encounters with agency standard
setting. 26

Passed in 1970, the Clean Air Act seeks to ensure that the EPA
protects the public health by "allowing an adequate margin of safety" with
regard to widespread pollutants found in outside air.27 The requirement that
the EPA set underlying national standards-the NAAQS-for the most
common pollutants in ambient air lies at the heart of the act.28 Because the

24. See supra section II(C)(1).
25. See, e.g., U.S. ENVTL. PROT. AGENCY, SUMMARY OF THE UPDATED REGULATORY

IMPACT ANALYSIS (RIA) FOR THE RECONSIDERATION OF THE 2008 OZONE NATIONAL AMBIENT

AIR QUALITY STANDARD (NAAQS), at SI-4 (2009), available at http://www.epa.gov/ttnecasl/
regdata/RIAs/sl-supplemental_analysissummaryll-5-09.pdf, archived at http://perma.cc/628Q-
7E4U (indicating a range of between about $8 billion and more than $20 billion in costs annually
between an ozone standard of 0.070 ppm versus 0.075 ppm).

26. 42 U.S.C. 7409(d)(1) (2012).
27. Clean Air Amendments of 1970, Pub. L. No. 91-604, 109(2)(b)(1), 84 Stat. 1676, 1680

(codified at 42 U.S.C. at 7409(b)(1)).
28. 42 U.S.C. 7409(b)(1)-(2) defines both primary and secondary NAAQS:

(1) National primary ambient air quality standards, prescribed under subsection (a) of
this section shall be ambient air quality standards the attainment and maintenance of
which in the judgment of the Administrator, based on such criteria and allowing an
adequate margin of safety, are requisite to protect the public health. Such primary
standards may be revised in the same manner as promulgated.
(2) Any national secondary ambient air quality standard prescribed under
subsection (a) of this section shall specify a level of air quality the attainment and
maintenance of which in the judgment of the Administrator, based on such criteria, is
requisite to protect the public welfare from any known or anticipated adverse effects
associated with the presence of such air pollutant in the ambient air. Such secondary
standards may be revised in the same manner as promulgated.
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air quality of the entire nation is riding on the standards (as well as the
compliance requirements for the millions of sources of pollution), a diverse
set of interest groups closely follows the EPA's NAAQS process and
participates vigorously in it.29

Several important features lying at the intersection of law, science, and
public administration emerge from the design of this NAAQS program.
First, the NAAQS effort is a legal-administrative framework pursuing a
collective social goal through a standard-setting process that is "rooted in
technical expertise and inquiry."30 The EPA has significant scientific and
administrative capabilities, and yet the task is a difficult one because the
scientific-administrative and legal aspects of decision making do not easily
relate to each other.3' As a result, the EPA's supporting analyses for its
standard setting, at least up until 2006, were infamously "encyclopedic" and

unwieldy 32-intimidating judges and alienating participants alike.
Second, like other environmental legislation at the time, the Clean Air

Act was a departure from the conventional model of the administrative state
built up around the legal processes of adjudication and "rulemaking" set out
in the APA. 33 Instead, the administrative processes under the Clean Air Act
that related to NAAQS were hybrid-processes that were a mix of different
forms of conventional administrative procedures as well as including other
scientific and participatory aspects.34 Moreover, over time the scientific
nature of decision making has led agencies and Congress, sometimes
reacting to one another, to develop increasingly intricate processes for

29. STEVEN P. CROLEY, REGULATION AND PUBLIC INTERESTS: THE POSSIBILITY OF GOOD
REGULATORY GOVERNMENT 165-66, 169-70 (2008) (describing the diverse set of interest groups
that attempted to exert influence on EPA decision making over the past several decades). Thus,
unlike some other rulemaking areas, business and environmental interests are both well
represented and engaged in the legal disputes.

30. Harold Leventhal, Environmental Decision Making and the Role of the Courts, 122 U. PA.
L. REV. 509, 510 (1974).

31. Davis, supra note 6, at 68. See also Elizabeth Fisher, Pasky Pascual & Wendy Wagner,
Understanding Environmental Models in Their Legal and Regulatory Context, 22 J. ENVTL. L.
251, 262-64 (2010).

32. NAAQS PROCESS REVIEW WORKGROUP, U.S. ENVTL. PROT. AGENCY, REVIEW OF THE
PROCESS FOR SETTING NATIONAL AMBIENT AIR QUALITY STANDARDS, at E-1 (2006)
[hereinafter NAAQS Memo], available at http://www.epa.gov/ttn/naags/pdfs/naags_process
_reportmarch2006.pdf, archived at http://perma.cc/VK38-5QWY.

33. See, e.g., BRUCE A. ACKERMAN & WILLIAM T. HASSLER, CLEAN COAL/DIRTY AIR: OR
HOW THE CLEAN AIR ACT BECAME A MULTIMILLION-DOLLAR BAIL-OUT FOR HIGH-SULFUR

COAL PRODUCERS AND WHAT SHOULD BE DONE ABOUT IT 7-9 (1981) (describing how the Clean
Air Act Amendments of 1970 targeted critiques of conventional New Deal administrative
agencies).

34. 42 U.S.C. 7409(d)(2) (2012) (mandating a unique regulatory process with explicit
requirements regarding who participates in decision making, including an independent scientific
review committee). An overview of the Clean Air Scientific Advisory Committee can be found at
EPA Clean Air Scientific Advisory Committee (CASAC), U.S. ENVTL. PROTECTION AGENCY,
http://yosemite.epa.gov/sab/sabpeople.nsf/WebCommittees/CASAC, archived at http://perma.cc/
DKX6-P8K4.
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decision making. Thus, in the early years the EPA created an early
predecessor of the Scientific Advisory Board35 to aid in its decision making,
including creating subcommittees in regards to particular NAAQS. 36 The
1977 Clean Air Act Amendments created the Clean Air Scientific Advisory
Committee (CASAC), effectively mandating review by a scientific body of
experts that is now a central part of the NAAQS process.37 Between 2006
and 2009 the EPA reinforced the NAAQS process by, among other things,
incorporating policy and science-intensive scoping exercises and
developing an integrated science-policy report which frames the science-
policy questions, a report that in itself is reviewed by both the public and
CASAC. 38 Consistent with Professor Shapiro's inside-out theory, internal
processes have become increasingly intricate and rigorous over time.39

Third, despite the scientific staff and "inside" processes of
accountability, the EPA's regular reviews of the ambient standards
decisions are often challenged in court with respect to the quality or
accuracy of the Agency's scientific analysis. 40 The Clean Air Act itself sets
out a framework for judicial review that regulates the record, the forum, and
the grounds of judicial review. 41 These provisions not only regulate judicial
review but reflect the symbolic importance placed by Congress on judicial
review as an accountability process.42 The courts are viewed as a critical
mechanism for ensuring Agency accountability, despite the complicated
and often highly scientific nature of the Agency's underlying analyses.43

35. Congress formalized the creation of this board in 1978. History of the SAB, U.S. ENVTL.
PROTECTION AGENCY, http://yosemite.epa.gov/sab/sabproduct.nsf/WebBOARD/SABHistory,
archived at http://perma.cc/6DAU-XCD5.

36. Committees and Membership, U.S. ENVTL. PROTECTION AGENCY, http://yosemite.epa
.gov/sab/sabproduct.nsf/WebBOARD/CommitteesandMembership?OpenDocument, archived at
http://perma.cc/FS5W-L5C7.

37. Pub. L. No. 95-95, 106(2)(A), 91 Stat. 685, 691 (1977) (codified as amended at 42
U.S.C. 7409(d)(2)(A) (2012)) (mandating the creation of "an independent scientific review
committee").

38. More Information on the NAAQS Review Process, U.S. ENVTL. PROTECTION AGENCY,
http://www.epa.gov/ttn/naaqs/review2.html, archived at http://perma.cc/U6M6-TR67.

39. See Shapiro & Wright, supra note 21, at 578 (discussing some of the institutional and
practical issues associated with inside-out accountability).

40. Davis, supra note 6, at 68-69 (explaining the inherent difficulty in judicial review of
scientific analysis). See also Thomas O. McGarity, Substantive and Procedural Discretion in
Administrative Resolution of Science Policy Questions: Regulating Carcinogens in EPA and
OSHA, 67 GEO. L.J. 729, 796-808 (1979) (describing various challenges to the EPA's scientific
analysis and varying approaches to judicial review).

41. 42 U.S.C. 7607(b) (2012).
42. Emily Hammond & David L. Markell, Administrative Proxies for Judicial Review:

Building Legitimacy from the Inside-Out, 37 HARV. ENVTL. L. REV. 313, 321-22 (2013)
(discussing the legitimizing role of judicial review and its relation to Congress's demand for
agency accountability and conformity with statutes).

43. Id.
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B. Investigation of Judicial Review of NAA QS: Methods

In our investigation to better understand how the courts are carrying
out their important responsibility of judicial review of agency science, we
reviewed all of the cases (totalling fifteen) in which the substantive exercise
of technical discretion in the setting of NAAQS had been challenged in
court.44 All of the cases, except one in the U.S. Supreme Court, were
decided by the D.C. Circuit Court of Appeals over the last thirty-five
years. 45 The grounds of challenge in the cases were numerous and often
involved simultaneous challenges of substance, procedure, and statutory
interpretation, yet consistent with our interest in the judicial review of
agency science, we focused on challenges to the Agency's scientific
analysis. Most of these arguments, although not all, concerned challenges
under the arbitrary and capricious ground.46

Our first empirical effort to understand how the courts review agency
science involved coding the type and nature of each science-intensive issue
in each case. We developed a taxonomy of different types of science-based
challenges to the Agency's air standards and a range of approaches the
courts took in resolving each of the challenges.47 We then coded cases
based on this taxonomy in the hope of extracting larger patterns arising in
the courts' review of these different types of technical challenges. 48 We
also tracked the identity of the petitioner-industry, environmental group,
or both. A relatively elaborate pilot effort using the coding scheme
revealed no discernible patterns in the case law, however, and the coding
method was abandoned. Our second empirical attempt involved reading the
cases qualitatively with the help of a structured questionnaire. The results
from this effort highlighted the great variation among cases; the courts often

44. We excluded cases that only involved side issues relating to the NAAQS process.
45. The Clean Air Act confers exclusive judicial review of final agency actions to the U.S.

Court of Appeals for the District of Columbia. 42 U.S.C. 7607(b)(1). The one case decided by
the Supreme Court was Whitman v. Am. Trucking Ass'ns, 531 U.S. 457 (2001).

46. See supra notes 12 and 18 and accompanying text. One challenge to the Agency's
standard setting was based on the nondelegation doctrine of the Constitution, rather than the
arbitrary and capricious clause of the APA. Am. Trucking Ass'ns, 531 U.S. at 474-76 (finding
that a delegation of authority to the EPA was constitutional).

47. We identified challenges to the EPA's decision process and to the substantive features of
its decision. The four types of substantive challenges were: the EPA did/did not balance the
weight of evidence appropriately; the EPA did/did not consider relevant strand(s) of evidence; the
EPA did/did not apply the appropriate inferential method; the EPA did/did not draw the
appropriate inference from the method.

48. This loosely follows other empirical studies of judicial review. See, e.g., Peter H. Schuck
& E. Donald Elliott, To the Chevron Station: An Empirical Study of Federal Administrative Law,
1990 DUKE L.J. 984, 989-90 (describing an analytical study of judicial review in 2,325
administrative-action cases, seeking to reveal broad, dynamic patterns of administrative law);
Robert Glicksman & Christopher H. Schroeder, EPA and the Courts: Twenty Years of Law and
Politics, LAW & CONTEMP. PROBS., Autumn 1991, at 249, 249 (examining "the relationship
between EPA and the federal courts during the first twenty years of the Environmental Protection
Agency").
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took very different approaches to reviewing the same standard in the same
statutory setting.49

These two attempts at empirical analysis, focusing as they did on the
minutiae of legal argument, made clear to us the court's task in judicial
review is conceptually distinct from the Agency's task in developing a
robust scientific basis for their NAAQS. In particular, due to the nature of
the adversarial system, the role of the courts is to consider the arguments of
petitioners and rule on them. The obtaining and judging of an account is
thus ad hoc, primarily driven by the analytical opportunism of petitioners.
It is also a process concerned with assessing agency action against legal
yardsticks. The lack of any pattern in regards to the treatment of scientific
arguments might therefore be inevitable.

But was the absence of a larger pattern truly inevitable? In relation to
our second empirical attempt we found that the quality of the court's
review-its articulated understanding of the nature of the challenges and its
assessment of the Agency's reasoning-varied dramatically in different
cases. In some cases, judgments were ad hoc in their treatment of
arguments relating to scientific reasoning,50 while in other cases judges
revealed a greater grasp of what it meant for a decision to be scientifically
robust.5' More strikingly, these changes could be charted over time and
corresponded to parallel advancements made by the Agency in its decision-
making process.

In our third and final attempt to understand the judicial review of
scientific challenges, the cases were reread with this evolution of judicial
review in mind. As described in more detail below, although some cases fit
the theory better than others we believe this evolutionary account provides
the best-fitting characterization of courts' review of scientific challenges to
the EPA's standards.

C. Findings

Ultimately we conceptualize the approach taken by the courts in
judicial review as evolving in three consecutive eras that track significant
advances in the Agency's own process for developing the NAAQS. Using

49. Compare Am. Petroleum Inst. v. Costle, 665 F.2d 1176, 1184, 1192 (D.C. Cir. 1981)
(granting EPA substantial discretion on issues involving contested scientific judgment to the point
of effectively taking a hands-off approach to arbitrary or capricious review), with Mississippi v.
EPA, 744 F.3d 1334, 1348-53 (D.C. Cir. 2013) (scrutinizing carefully the EPA's use of scientific
evidence in reaching an ozone standard and ultimately upholding the chosen standard as neither
aribtrary nor capricious). In Lead Industries, the court appeared to adopt multiple, different
standards of review. Lead Indus. Ass'n v. EPA, 647 F.2d 1130, 1145 (D.C. Cir. 1980) (citing the
deferential arbitrary or capricious standard yet also discussing the need for the judiciary to "delve
into the scientific literature" and make a "substantial inquiry" into the facts (internal quotation
marks removed)).

50. See infra notes 112-19 and accompanying text.
51. See infra notes 150-65 and accompanying text.
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these internal developments as category markers, we identified distinct
themes emerging in each era of NAAQS promulgation.52 Although our
analysis focused on the court cases, we also reviewed some of the
administrative records-including the Federal Register Notices, as well as
the various staff papers and science reports-that the EPA used to develop
the NAAQS, a rulemaking process that can take many years before the
standards are ultimately challenged in court. We use the time periods
demarcating each era only as a loose way to track the interactions of inside-
out and outside-in accountability processes. While each case falling within
an era does not necessarily epitomize the applicable theme, in most
instances the cases do fit into the narrative relatively well.

52. See infra Table 3.
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Table 3

Judicial review of NAAQS has evolved over three chapters spanning
fifteen cases in forty-five years before the D.C. Circuit Court of
Appeals. The Clean Air Act requires two types of standards, one for
public health (called primary) and another for public welfare (called
secondary). Particulate Matter (PM) comes in two forms depending
on particle size: coarse and fine.

Eras Court Cases NAAQS Conclusion

Era 1 Kennecott Copper Corp. v. EPA, SOx: Remand
(1970-1980) 462 F.2d 846 (D.C. Cir. 1972). secondary

Identifying
the Need for
Yardsticks
and
Partnership
Era 2
(1980-2010)

In Search of
Workable
Yardsticks

Lead Indus. Ass'n v. EPA, 647
F.2d 1130, 1145-48
(D.C. Cir. 1980).

Pb:
primary

Affinn

Am. Petroleum Inst. v. Costle, 665 CO: Affirm
F.2d 1176, 1185 (D.C. Cir. 1981). primary

Natural Res. Def Council, Inc. v. PM: Affirm
EPA, 902 F.2d 962 primary
(D.C. Cir. 1990).

Am. Lung Ass'n v. EPA, 134 F.3d SOx: Remand
388 (D.C. Cir. 1999). primary

Am. Trucking Ass 'ns v. EPA, 175 PM: Unconstitu-
F.3d 1027 (D.C. Cir. 1999) primary, tional
appealed to the Supreme Court in fine

Whitman v. Am. Trucking Ass'ns, PM: Remand
531 U.S. 457 (2001). primary,

coarse

Am. Trucking Ass'ns v. EPA, 283 PM: Affirm
F.3d 355 (D.C. Cir. 2002). primary,

fine

Am. Farm Bureau Fed'n v. EPA,
559 F.3d 512 (D.C. Cir. 2009).

PM:
primary,
fine

Remand

.
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Eras Court Cases NAAQS Conclusion
Pb:
primary

Era 3
(2010-2014)

Developing
Yardsticks

for
Scientific
Robustness

PM:
primary

Nat'l Ass'n of Mfrs. v. EPA, 750
F.3d 921 (D.C. Cir. 2014).

Affirm

Coal. of Battery Recyclers Ass'n v.
EPA, 604 F.3d 613
(D.C. Cir. 2010).

Era 1 sets the stage for forty-five years of NAAQS review. The one
case in this era underscores the wide-open terrain of judicial review of
agency scientific decision making-there were no clear expectations on
records, explanation, analyses, or scientific review. There were thus no
explicit internal or external yardsticks by which to assess the quality of
NAAQS science.

In Era 2 there were attempts to develop these yardsticks (and related
accountability processes) both internally and externally. Internal processes
for ensuring the scientific robustness of the NAAQS process began to be
developed by the Agency. The first of these Agency process changes
required scientific advisory board review of the EPA's analyses, a
regularization mandated by Congress in the 1977 amendments to the Clean
Air Act that replaced the EPA's less systematic use of these boards.53

53. For a discussion of CASAC, the scientific advisory board created by the amendments, see
SHEILA JASANOFF, THE FIFTH BRANCH: SCIENCE ADVISERS AS POLICYMAKERS 102-04 (1990).
Note because of the time it takes between initiating a rule, passing it, and any challenge to it, the
CASAC did not play a role in judicial-review reasoning until 1990. See, e.g., Natural Res. Def.

Nat'l Envtl. Dev. Ass'n's Clean Air SOx: Affirm
Project v. EPA, 686 F.3d 803 primary
(D.C. Cir. 2012).

Am. Petroleum Inst. v. EPA, 684 NOx: Affirm
F.3d 1342 (D.C. Cir. 2012). primary

Mississippi v. EPA, 744 F.3d 1344 03: Affirm
(D.C. Cir. 2013). primary

03: Remand
secondary

Cmtys. for a Better Env't v. EPA, CO: Affirm
748 F.3d 333 (D.C. Cir. 2014). primary

Ctr. for Biological Diversity v. NOx/SOx: Affirm
EPA, 749 F.3d 1079 secondary
(D.C. Cir. 2014).
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Externally, courts also began attempting to develop yardsticks by which to
assess decision making, although these were not closely connected to the
internal yardsticks being developed. Thus the treatment of scientific
arguments by the court in this era was ad hoc.

In Era 3, the Agency made significant progress in developing
yardsticks for its decision process and its substantive analysis. In particular,
from 2006 onwards the EPA reinvented its scientific decision process and
developed a more refined causal framework with which to weigh scientific
evidence. The courts began deploying these Agency-generated yardsticks
in assessing scientific challenges to the Agency's work and judging the
reasonableness of the Agency's explanation.

As we have already noted, these eras correspond roughly to the
changes occurring within the Agency's decision process, with the
qualification that NAAQS can have a long lead time that predates
adjustments to internal Agency processes. Overall, however, a temporal
pattern appears between the EPA's development of more rigorous decision
processes and the courts' bases for review. Specifically, as Agency
analytical processes grow more robust, the courts use the Agency's
improved framework in evaluating challenges to its scientific choices.
While this may not lead to a cause-effect relationship between the courts'
demands and the Agency's increased analytical sophistication, it does
suggest at least the possibility of a partnership between courts and agencies
that resembles the court-agency relationship originally imagined by Judge
Leventhal more than forty years ago.54

The eras in the case law and agency processes are explained in more
detail below.

1. Era 1: Identifying the Need for Yardsticks and Partnership (1970-
1980).-When Congress passed the Clean Air Amendments on
December 31, 1970, the EPA was barely a month into its existence. 5

Nevertheless, in mere weeks the Agency managed to propose standards for
six criteria pollutants. 56 It did so by building on the criteria documents
drafted in 1969 by advisory committees convened by the Secretary of

Council, Inc. v. EPA, 902 F.2d 962, 997 (D.C. Cir. 1990).
54. Kennecott Copper Corp. v. EPA, 462 F.2d 846, 848-49 (D.C. Cir. 1972) (Leventhal, J.)

(proclaiming that "judicial review rests on the premise that agency and court 'together constitute a
"partnership" in furtherance of the public interest"' (quoting Greater Bos. Television Corp. v.
FCC, 444 F.2d 841, 851 (D.C. Cir. 1970))).

55. Clean Air Amendments of 1970, Pub. L. No. 91-604, 84 Stat. 1676 (1970); Jack Lewis,
The Birth of EPA, EPA J., Nov. 1985, at 6, 6.

56. National Primary and Secondary Ambient Air Quality Standards, Notice of Proposed
Standards for Sulfur Oxides, Particulate Matter, Carbon Monoxide, Photochemical Oxidants,
Hydrocarbons, and Nitrogen Oxides, 36 Fed. Reg. 1502, 1502 (Jan. 30, 1971) (to be codified at 42
C.F.R. pt. 410) [hereinafter National Primary and Secondary Ambient Air Quality Standards
Notice].
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Health, Education, and Welfare to include representatives from industry,
universities, environmental NGOs, and governments at all levels. 57

When the EPA finalized these NAAQS, it asserted that the standards
were based on health alone, along with a margin of safety to account for
uncertainty.58 Its reference to the criteria documents was terse and
cursory. 59 The NAAQS were subject to the adjusted informal rulemaking
processes as set out in the Clean Air Act. 60

Relying on the Clean Air Act's provisions for citizen suits and judicial
review, the Kennecott Copper Corporation challenged the secondary
standards for sulfur dioxides (SOx) as premised on a number of erroneous
scientific errors.61 Yet the sui generis nature of the NAAQS regime meant
that courts had no standards for evaluating scientific challenges to the
Agency's analysis or determining how to resolve an apparent battle of the
experts. 62 The court needed to establish an approach to review.

Rather than conclude that challenges to agency science were off-limits
or beyond the competence of the court, the court made a critical move in
this first case and demanded from the Agency a more enlightening
explanation for its contested technical choices.63 In remanding the case
back to the Agency Administrator, the court did not find fault in the EPA's
scientific analysis; rather it remanded the rule because the Agency had
failed to provide any explanation for how the science related to its
decision. 64 Writing for the court, Judge Leventhal noted that "[i]nherent in
the responsibility entrusted to this court is a requirement that we be given
sufficient [explanation from the EPA] ... so that we may consider whether
it embodies an abuse of discretion or error of law." 65

Judge Leventhal also emphasized the need for the EPA to provide
some form of record, observing that "[t]he provision for statutory judicial

57. Id. (referencing National Air Pollution Control Administration (NAPCA) air pollution
criteria documents as providing the basis for developing the proposed standards for the six criteria
pollutants). See also R. SHEP MELNICK, REGULATION AND THE COURTS: THE CASE OF THE
CLEAN AIR ACT 77 (1983) (citing a 1969 NAPCA guideline discussing state air quality standards
in justification for the proposed criteria pollutants standards); Leonard A. Miller & Doyle J.
Borchers, Private Lawsuits and Air Pollution Control, 56 A.B.A. J. 465, 467 (1970) (explaining
NAPCA's role in developing criteria documents for air pollutants).

58. National Primary and Secondary Ambient Air Quality Standards Notice, supra note 56, at
1502.

59. Id.
60. See id. (stating that proposed rulemaking is governed by 109 of the Clear Air Act);

Kennecott Copper Corp. v. EPA, 462 F.2d 846, 847-48 (D.C. Cir. 1972) (noting that Congress
provided for informal rulemaking in 109 of the Clean Air Act).

61. Kennecott Copper Corp., 462 F.2d at 846-47.
62. See id. at 848 (declining to rule on specific scientific arguments).
63. Id. at 849 ("The provision for statutory judicial review contemplates some disclosure of

the basis of the agency's action.").
64. Id. at 850.
65. Id. at 849.
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review contemplates some disclosure of the basis of the agency's action."6 6

At the time, the need for such a record was not required for informal rules.67

Writing contemporaneously, an EPA attorney agreed with the court noting
that procedural protections established in the APA during the 1940s were
not keeping pace with the demands of modern administrative governance. 68

This lawyer argued that the APA's adjudicatory model for collecting
information should be replaced by formal requirements for agencies to keep
detailed records of a regulation's basis. 69 Likewise, Judge Bazelon argued
for adjustments to rulemaking processes. 70 These debates are relatively
well-known to administrative lawyers, but the important point is that Judge
Leventhal was requiring a more rigorous account of a decision and more
explicit articulation of the yardsticks on which the EPA's decision was
based.

On remand, the EPA discovered a significant technical error
underlying the disputed SOx standard at issue in Kennecott Copper.7' The
court's remand thus was not only justified but beneficial to force the
Agency to conduct a more rigorous analysis. To avoid similarly
embarrassing errors in the future, the Agency began instituting a number of
procedural reforms.7 2 Many of these reforms persist today, including steps
to establish an administrative record of the information used to develop
NAAQS and to make this record available to the public. 73 Kennecott
Copper thus set an important positive tone for the development of a
meaningful agency-court partnership.

2. Era 2: In Search of Workable Yardsticks (1980-2009).-Yet while
Kennecott Copper made clear the need for agencies to play a role in the
development of yardsticks for assessing their scientific analyses, progress

66. Id.
67. Judge Leventhal essentially concedes this fact. Id. at 850.
68. William F. Pedersen, Jr., Formal Records and Informal Rulemaking, 85 YALE L.J. 38, 39

(1975) (arguing that the procedures used in rulemaking have been outpaced by regulatory
developments and that such procedures "provide neither a satisfactory framework for agency
decisionmaking nor a structure to those decisions that would ease judicial review").

69. Id. (suggesting that rulemaking procedures "provide for compiling and organizing an
administrative record while rulemaking is in process, with use of a discovery system to ensure that
no material which properly should be included is left out").

70. David L. Bazelon, Coping with Technology Through the Legal Process, 62 CORNELL L.
REv. 817, 823 (1977).

71. Kennecott Copper Corp., Nev. Mines Div. v. Train, 424 F. Supp. 1217, 1222 (D. Nev.
1976) (explaining that the SOx standard in the EPA's requirement was subsequently discovered
infeasible), rev'd sub nom. Kennecott Copper Corp., Nev. Mines Div. v. Costle, 572 F.2d 1349
(9th Cir. 1978).

72. John Bachmann, Will the Circle Be Unbroken: A History of the US. National Ambient Air
Quality Standards, 57 J. AIR & WASTE MGMT. ASs'N 652, 661-63 (2007) (cataloging major
procedural reforms in environmental standards throughout the 1960s and 1970s).

73. Id. at 666, 677.
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towards strengthening such a partnership was not smooth. As already
discussed, the nature of the court-agency partnership was open to question,
and throughout the 1970s there was an ongoing judicial 74 and extrajudicial
discussion 75 in other related regulatory areas about what form judicial
review of technical decision making should take. More specifically in the
NAAQS context, although the EPA used the Scientific Advisory Board
(SAB) to review its work it still developed massive administrative records
and unwieldy technical analyses. 76 Courts at the same time increasingly
threatened to take a "hard look" at the issues before them.77

The instability of this institutional arrangement is evident in the courts'
ad hoc treatment of petition arguments concerning the scientific robustness
of a standard throughout Era 2. While the courts developed some focal
points to discipline their review of scientific challenges, in their actual
review of scientific challenges the courts varied widely. Even in cases
decided within one year of each other-Lead Industries Ass'n v. EPA78 and
American Petroleum Institute v. Costle 79 for example-the panels engaged
in the scientific challenges at very different levels of detail. The resulting
scattergun approach seen in Era 2 case law was of course driven by the
analytical opportunism that the adversarial system encourages, 80 but was
reinforced by the absence of yardsticks for the courts to judge decision
making in this area.

The sense of drift also underscored in a much more concrete way the
worry that questions about legal validity would not directly map onto
questions of scientific validity; the judicial review ground of arbitrary and

74. See, e.g., Ethyl Corp. v. EPA, 541 F.2d 1, 33-36 (D.C. Cir. 1976) (concluding that courts
must not review agency action through an overly technical lens but rather exercise their "narrowly
defined duty of holding agencies to certain minimal standards of rationality"); Natural Res. Def.
Council, Inc. v. Nuclear Regulatory Comm'n, 547 F.2d 633, 646 (D.C. Cir. 1976) rev'd sub nom.
Vt. Yankee Nuclear Power Corp. v. Natural Res. Def. Council, Inc., 435 U.S. 519 (1978) ("Since
a reviewing court is incapable of making a penetrating analysis of highly scientific or technical
subject matter on its own, it must depend on the agency's expertise .... ").

75. See, e.g., David L. Bazelon, Science and Uncertainty: A Jurist's View, 5 HARV. ENVTL. L.
REV. 209, 211-12 (1981) (recognizing courts' limitations in reviewing agency science and
technology decisions that fall outside the general knowledge of most lawyers); J. Skelly Wright,
The Courts and the Rulemaking Process: The Limits of Judicial Review, 59 CoRNELL L. REV.
375, 392-93 (1974) (considering various proposed standards for judicial review, including the
arbitrary and capricious test, substantive review, and the ad hoc approach); Richard B. Stewart,
Vermont Yankee and the Evolution of Administrative Procedure, 91 HARV. L. REV. 1805, 1811
(1978) (arguing for the "hard look" approach to review of agency decisions).

76. See, e.g., Lead Indus. Ass'n v. EPA, 647 F.2d 1130, 1146 (D.C. Cir. 1980) (involving an
EPA record described as "lengthy-approximately 10,000 pages-and .. . highly technical").

77. FISHER, supra note 19, at 101-02 (explaining hard look review as requiring an agency to
show that it had considered all relevant facts and expert opinions and had not been improperly
influenced by outside interests).

78. 647 F.2d 1130 (D.C. Cir. 1980).
79. 665 F.2d 1176 (D.C. Cir. 1981).

80. Fisher, Pascual & Wagner, supra note 31, at 281.
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capricious is not the same as a test of scientific robustness. Legal tests of
validity are generated from judicial-review doctrines and legal interpre-
tations of legislation (grounded in legal precedents concerning the approach
to legislation)." Scientific tests of robustness will also be grounded on an
understanding of the legislative mandate but will be primarily drawn from
understandings of good scientific practice as understood in a wider
scientific community. This disconnect became obvious in the diverse
opinions that emerged in Era 2.

It is thus not surprising that in this era there was an emerging concern
about whether judicial review was contributing to a more legitimate
administrative process. 82 Courts were often seen as a hindrance or at least
as clumsy interlopers involved in second-guessing agency expertise. 83 And
the courts themselves seemed uneasy about serving as overseers without a
corresponding legal framework for understanding how to evaluate
challenges to agency science.

The first case decided during this second era was the lengthy Lead
Industries, in which the court upheld the Agency's lead standard against a
full-bore attack mounted by industry. 84 Industry petitioners put forward a
range of different arguments concerning the scientific robustness of the
decision, including that there had been restricted engagement with scientific
materials;8 5 that there were not adequate adverse health effects from lead
exposure;86 that the approach to adopting a margin of safety was not valid;"7

that the choice of air-lead to blood-lead ratio was arbitrary and capricious;88

that the changes in method for calculating lead standards were
unreasonable;89 and that the exclusion of insoluble particles from the lead
standards was arbitrary and capricious, 90 as well as a range of procedural
arguments concerning how scientific evidence and testimony had been
deployed.91

81. Most obviously Chevron U.S.A., Inc. v. Natural Res. Def Council. Inc., 467 U.S. 837, 845
(1984), illustrates this point, but for how the doctrine can be understood in inside-out terms see
Sidney Shapiro & Elizabeth Fisher, Chevron and the Legitimacy of "Expert" Public
Administration, 22 WM. & MARY BILL RTS. J. 465,482 (2013).

82. See, e.g., McGarity, supra note 20, at 1400-01 (1992) (sounding the alarm about the
"genuine danger of judicial overreach[]" in reviewing agency determinations); CARNEGIE
COMM'N ON SCI., TECH., & Gov'T, supra note 20, at 109 (arguing that the state of judicial review
causes some agencies to feel compelled to develop massive and costly records).

83. See McGarity, supra note 20, at 1412 (recognizing that substantive judicial review
prompts agencies to "look[] over their shoulders" when assembling the record).

84. Lead Indus. Ass'n v. EPA, 647 F.2d 1130, 1184 (D.C. Cir. 1980).
85. Id. at 1171-72.
86. Id. at 1151-52, 1156.
87. Id. at 1161-62.
88. Id. at 1162-63.
89. Id. at 1164.
90. Id. at 1165-66.
91. Id. at 1169-72.
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Two things are important to note about these arguments. The first is
that some of the arguments were directly related to questions regarding how
the statutory mandate for NAAQS was interpreted. Indeed, one of the most
important facets of the Lead Industries case was its affirmance of the Agen-
cy's interpretation of the statute as mandating that it set standards to protect
sensitive populations.9 As we shall see below, the Supreme Court in
American Trucking93 further reinforced the relationship between the
Agency's mandate and the substantive exercise of discretion. 94

The second striking feature of these different arguments was that they
raise questions about the scientific robustness of the Agency's decision,
effectively pushing the court to rule on questions of scientific
reasonableness. The court discussed its role in such circumstances at
length, but that discussion did little to delineate that role. Thus, the court
stressed that: "The 'arbitrary and capricious' standard of review is highly
deferential, and presumes agency action to be valid"95 and that "[w]e must
look at the decision not as the chemist, biologist or statistician that we are
qualified neither by training nor experience to be, but as a reviewing court
exercising our narrowly defined duty of holding agencies to certain minimal
standards of rationality."96 But they also noted that "the court must
undertake a 'substantial inquiry' into the facts, one that is 'searching and
careful."'97 These statements do not easily sit together. Review must be
simultaneously searching and deferential. Courts are not scientists but must
uphold minimal standards of rationality. More importantly, these general
statements provide little in the way of guidance for courts in dealing with
the panoply of arguments put before them.

Indeed, faced with a number of scientific challenges to the Agency's
analysis, the court in Lead Industries placed considerable weight on the fact
that the EPA had used a rigorous analytical process that incorporated both
public and expert review at several stages in the analysis. 98 By the time the
EPA promulgated lead standards, much of the evidence in the record had
already been reviewed by the public, particularly at public meetings held by

92. Id. at 1152-54.
93. Whitman v. Am. Trucking Ass'ns, 531 U.S. 457 (2001).
94. Id. at 475-76. See also Elizabeth Fisher, Case Note, Risk Regulation and the Rule of Law:

Searching for 'Intelligible Principles' in the Administrative State, 3 ENVTL. L. REV. 139, 141
(2001) (describing American Trucking as "a prime example" of the inherent difficulty of
reconciling legislative regulations and administrative actions).

95. Lead Indus., 647 F.2d at 1145 (emphasis added).
96. Id. at 1146 (emphasis added) (quoting Ethyl Corp. v. EPA, 541 F.2d 1, 36-37 (D.C. Cir.

1976)).
97. Id. at 1145 (quoting Citizens to Pres. Overton Park, Inc. v. Volpe, 401 U.S. 402, 415-16

(1971)).

98. Id. at 1137, 1160 (finding that the "Lead Criteria Document was the culmination of a
process of rigorous scientific and public review" and a sufficient basis to support the EPA's
action).

1702 [Vol. 93:1681



Rethinking Judicial Review of Expert Agencies

the Agency's SAB, a group of outside experts convened by the EPA in the
1970s to provide guidance on science matters. 99 In Lead Industries, the
Court noted that the document had gone through several iterations before
the SAB finally agreed that the science was sound and that another meeting
to review the draft was unnecessary.100 It approvingly described the lead
criteria document as a "product of a process that allowed the rigorous
scientific and public review that are essential to the preparation of a
document 'accurately reflect[ing] the latest scientific knowledge . . . ."01

Congress in fact had already recognized the valuable role that expert review
played in both ensuring the rigor and providing an imprimatur of reliability
for agency science policy. In 1977 (although not in effect at the time the
standard challenged in Lead Industries was promulgated), Congress
required that the EPA's analyses supporting its ambient air standards be
reviewed by CASAC.10 2 In standards promulgated after 1977, CASAC
review is a regular and mandatory feature of the EPA's standard setting.10 3

The EPA reviews studies generated by the scientific community and it
prepares documents to summarize its conclusions; each of these documents
undergoes review by CASAC and by the general public.104 The Agency
then uses the record generated by this process to propose and-following
the public comment period required by the APA-to finalize standards. 10 5

The courts deciding cases throughout the remainder of Era 2 regularly
used CASAC review as a benchmark in assessing scientific challenges to
the Agency's analysis. Yet during this period the courts also signalled that
gaining CASAC's approval of a final standard, while important, was not
dispositive. As Table 4 shows, the courts during this period referenced
favorable CASAC review only in about half of the cases affirming
NAAQS.' 06 Indeed, even when the standards did not conform to CASAC's
suggestions, the courts upheld them in all but one case (American Farm, "7

discussed below) because the EPA provided reasonable explanations for its
decisions.1 08

99. Id. at 1137-38.
100. Id. at 1137.
101. Id. at 1157 (alteration in original) (quoting 42 U.S.C. 7408(a)(2)).
102. JASANOFF, supra note 53, at 102-04.
103. EPA Clean Air Scientific Advisory Committee (CASAC), supra note 34.
104. U.S. ENVTL. PROT. AGENCY, INTEGRATED SCIENCE ASSESSMENT FOR PARTICULATE

MATTER: FIRST EXTERNAL REVIEW DRAFT 1-8 (2008).
105. Process of Reviewing the National Ambient Air Quality Standards, U.S. ENvTL.

PROTECTION AGENCY, http://www.epa.gov/ttn/naags/review.htm, archived at http://perma.cc/
U784-4T24.

106. See supra Table 3.
107. Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512 (D.C. Cir. 2009) (per curiam).
108. See infra notes 128-30 and accompanying text.
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Table 4

Concurrence with an external panel of experts has not been
dispositive of the Court's decision on NAAQS.

No mention of
CASAC or its
predecessor, SAB

Remanded
Kennecott Copper Corp.
v. EPA, 462 F.2d 846
(D.C. Cir. 1972).

Am. Lung Ass'n v. EPA,
134 F.3d 388
(D.C. Cir. 1999).

Am. Trucking Ass 'ns v.

EPA, 175 F.3d 1027
(D.C. Cir. 1999).
(PM: coarse)

Mississippi v. EPA, 744
F.3d 1344
(D.C. Cir. 2013).
(03: secondary)

Affirmed
Natural Res. Def Council,
Inc. v. EPA, 902 F.2d 962
(D.C. Cir. 1990).

Nat'l Ass'n of Mfrs. v. EPA,
750 F.3d 921
(D.C. Cir. 2014).

Nat'l Envtl. Dev. Ass'n's

Clean Air Project v. EPA,
686 F.3d 803
(D.C. Cir. 2012).

Am. Petroleum Inst. v.
Costle, 665 F.2d 1176, 1185
(D.C. Cir. 1981).

Am. Petroleum Inst. v. EPA,
684 F.3d 1342
(D.C. Cir. 2012).

EPA's standard Am. Farm Bureau Fed'n Mississippi v. EPA, 744 F.3d
disagreed with v. EPA, 559 F.3d 512 1344 (D.C. Cir. 2013)
CASAC et al. (D.C. Cir. 2009). (03: primary)

Cmtys. for a Better Env't v.
EPA, 748 F.3d 333
(D.C. Cir. 2014).
(CO: secondary)

EPA's standard Lead Indus. Ass'n v. EPA,
agreed with 647 F.2d 1130, 1145-48
CASAC et al. (D.C. Cir. 1980).

Am. Trucking Ass'ns v.
EPA, 283 F.3d 355
(D.C. Cir. 2002).

Cmtys. for a Better Env't v.
EPA, 748 F.3d 333
(D.C. Cir. 2014).
(CO: primary)

Ctr. for Biological Diversity
v. EPA, 749 F.3d 1079
(D.C. Cir. 2014).

Coal. of Battery Recyclers
Ass'n v. EPA, 604 F.3d 613
(D.C. Cir. 2010).
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This situation is not surprising. While CASAC and other procedural
reforms were reinforcing inside-out accountability processes in regards to
the obtaining of an account and judging it, they were not directly concerned
with articulating yardsticks of scientific robustness. Nor was judicial
review. In case after case, petitioners argued that the EPA had cherry-
picked or interpreted studies in a way that predisposed the results toward
supporting its standards. 09 When affirming these standards, many (but not
all) courts generally affirmed the agency choices." 0  And in their
affirmance the courts generally cited one or more of the following reasons:
CASAC's supporting opinion, the EPA's scientific expertise, or the
Agency's discretion in setting a margin of safety."' Although it is not clear
whether these factors carried much weight in practice given the
presumption of reasonableness, the courts often invoked one or more of
them as justification for affirming the Agency's choice.m

American Petroleum Institute v. Costle (the API case), a case that
followed Lead Industries by one year, provides a particularly good example
of a hands-off presumption of robustness in review of the Agency's
proffered scientific explanation in light of petitioner's comments that
effectively amounted to no meaningful review at all.1 3  In considering

109. E.g., Nat'l Envtl. Dev. Ass'n's Clean Air Project v. EPA, 686 F.3d 803, 811 (D.C. Cir.
2012) (describing petitioner's argument that the EPA should not have relied on epidemiological
studies with confounding factors); Am. Petroleum Inst. v. EPA, 684 F.3d 1342, 1349 (D.C. Cir.
2012) (noting API's position that the EPA inappropriately discounted the results of the Goodman
study); Coal. of Battery Recyclers Ass'n v. EPA, 604 F.3d 613, 618 (D.C. Cir. 2010) (recounting
petitioner's contention that the EPA should not have used studies showing relationship between
blood lead level and IQ loss); Natural Res. Def. Council, Inc. v. EPA, 902 F.2d 962, 969 (D.C.
Cir. 1990) (describing petitioner's argument that the EPA should have relied more on the Lawther
and London mortality studies and less on the Six Cities study).

110. E.g., Nat'l Envtl. Dev. Ass'n's Clean Air Project, 686 F.3d at 812 (refusing to find
arbitrary the EPA's decision to give special weight to studies conducted using multipollutant
regression models); Am. Petroleum Inst., 684 F.3d at 1350 (determining that the EPA's treatment
of the Goodman study did not fall below the arbitrary and capricious standard); Coal. of Battery
Recyclers, 604 F.3d at 617 (finding the EPA's reliance on particular studies relating blood-lead
level and IQ to be neither arbitrary nor capricious); Natural Res. Def Council, 902 F.2d at 970,
976 (upholding the Administrator's choice not to rely heavily on the Lawther and London
mortality studies and denying each of the claims presented against the EPA).

111. See, e.g., Am. Trucking Ass'ns v. EPA, 283 F.3d 355, 370 (D.C. Cir. 2002) (relying in
part on CASAC's supportive opinion to find for the EPA); Am. Petroleum Inst. v. Costle, 665
F.2d 1176, 1187 (D.C. Cir. 1981) (finding the Administrator's selection of a margin of safety was
rational); Lead Indus. Ass'n v. EPA, 647 F.2d 1130, 1146 (D.C. Cir. 1980) (stating that the court
will not "second-guess the Agency's expert decisionmaker" on scientific and technical matters).

112. E.g., Am. Petroleum Inst., 665 F.2d at 1185 (D.C. Cir. 1981) ("The proper function of
the court is not to weigh the evidence anew and make technical judgments; our role is limited to
determining if the [EPA] made a rational judgment."); Natural Res. Def Council, 902 F.2d at 971
("[Petitioner] essentially asks this court to give different weight to the studies than did the [EPA].
We must decline. It is simply not the court's role to 'second-guess the scientific judgments of the
EPA."') (citation omitted).

113. Am. Petroleum Inst., 665 F.2d at 1187 (refusing to reverse where the EPA conclusion as
to an adequate margin of safety was based on a reasoned analysis and evidence of risk).
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industry and environmental challenges to the EPA's revised ozone standard
setting a less protective standard under President Carter, the court not only
credited each of the EPA's explanations as presumptively reasonable but
concluded that the resultant battle of the experts between the EPA and
petitioners demonstrated that the issue remained scientifically uncertain. 14

In the wake of that uncertainty, the EPA enjoyed ample space within which
to make policy choices. Put another way, for each scientific challenge that
the EPA could parry with a credible counter explanation, the Agency would
be rewarded with essentially carte blanche to set the standard within an
unbounded range of scientific uncertainty. In API at least, this discretion
was so substantial that the EPA was able to weaken its protective ozone
standard in ways that went against the recommendations of its scientific
advisors as well as the mandate it had earlier interpreted as requiring it to
err on the side of safety." 5 Indeed, in API even some irregularities in the
EPA's decision process-including not submitting an analysis to the
science advisory board-were not sufficiently material to lead to a remand
of the standard." 6

Likewise, a similar ad hoc approach can be seen in Natural Resources
Defense Council v. EPA,' "7 where the court once again articulated the
tension in its role. On the one hand the court stated it "will not demand
rigorous step-by-step proof of cause and effect," but on the other it noted
that it "must, nevertheless, carefully review the record to ascertain that the
agency has made a reasoned decision based on reasonable extrapolations
from some reliable evidence.""1 8 The court upheld the standard against a
range of arguments that went to the scientific robustness of the standard, but
in doing so there was little in the way of articulation of the yardsticks it was
using.'

Over time, the wide latitude to the agencies with respect to judging the
robustness of their explanations became more obvious. In particular, it
became clear there was little in the way of substantive yardsticks by which
to judge decisions. In American Lung Ass'n v. EPA120 a subtle shift could

114. Id. at 1186-87.
115. Id. at 1186 (refuting suggestions that the EPA abandoned its statutory charge to protect

public health by characterizing the EPA's actions as reasonable in light of the scientific
information). It is worth noting that the opinion was written by Judge Robb but was joined by
Judge Mikva and Judge Wald (who dissented in part on the factual question of whether the
National Resources Defense Council had waived its objection regarding postcomment White
House review). On balance, the panel seems relatively sympathetic to the environmental
petitioners' claims. Id. at 1181, 1192.

116. Id. at 1188-89.
117. 902 F.2d 962 (D.C. Cir. 1990).
118. Id. at 968 (citations omitted) (internal quotation marks omitted).
119. Id. at 970-71 (upholding the EPA's standard on the grounds that it was not unreasonable,

arbitrary, or capricious without further articulation of what these measures involve).
120. 134 F.3d 388 (D.C. Cir. 1998).
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begin to be seen in light of this concern. The court in that case stated that
"[j]udicial deference to decisions of administrative agencies like EPA rests
on the fundamental premise that agencies engage in reasoned decision-
making."'12  The court found in this case that the Agency had not
established it had done so. 2 2 Likewise, in American Trucking Ass'ns v.
EPA 1 a majority of the D.C. Circuit ruled that the EPA's PM primary
standard effectuated an unconstitutional delegation of legislative
authority.2 4 This litigation was not directly about the scientific robustness
of the decision. The EPA had openly conceded that PM causes adverse
health effects at any concentration above zero but had set nonzero standards
because of scientific uncertainty. 2 5

The majority in the D.C. Circuit noted that:

EPA frequently defends a decision not to set a standard at a lower
level on the basis that there is greater uncertainty that health effects

exist at lower levels than the level of the standard. . . . But the
increasing-uncertainty argument is helpful only if some principle
reveals how much uncertainty is too much. None does.1 26

The Supreme Court disagreed with the lower court's constitutional
ruling and remanded the case to the D.C. Circuit for consideration of the
substantive challenges to the standard.1 27

That court upheld the standard on remand, but in doing so articulated a
stronger vision of what was expected of the EPA in terms of establishing
the scientific robustness of their decision-a vision that not only considers
CASAC recommendations but also an understanding of the type of
yardsticks by which decisions may be judged.1 28 The court stated:

[w]hen EPA proposes to issue new or revise existing NAAQS, it

must "set forth or summarize and provide a reference to any

pertinent findings, recommendations, and comments by [CASAC]."

If the proposed rule "differs in any important respect from any of

121. Id. at 392 (emphasis added).
122. Id. at 392-93.
123. 175 F.3d 1027 (D.C. Cir. 1999) (per curiam), aff'd in part, rev'd in part sub nom.

Whitman v. Am. Trucking Ass'ns, 531 U.S. 457 (2001).
124. Id. at 1033.
125. Id. at 1034.
126. Id. at 1036.
127. Am. Trucking Ass 'ns, 531 U.S. at 472; Am. Trucking Ass'ns v. EPA, 283 F.3d 355, 357-

59 (D.C. Cir. 2002). Note that the judgment of the court was delivered by Judge Tatel, who gave
the minority judgment in the first American Trucking Associations in the D.C. Circuit. 175 F.3d
at 1057.

128. Am. Trucking Ass'ns, 283 F.3d at 358-59, 380 (elaborating on the statutory and
procedural requirements of EPA decision making and ultimately finding the EPA's actions
proper).
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[CASAC's] recommendations," the Agency must provide "an
explanation of the reasons for such differences." 129

Likewise, they noted:

Our task is the limited one of ascertaining that the choices made by
the [EPA] Administrator were reasonable and supported by the
record. That the evidence in the record may also support other
conclusions, even those that are inconsistent with the Adminis-
trator's, does not prevent us from concluding that [her] decisions
were rational and supported by the record.' 30

3. Era 3: Developing Yardsticks for Scientific Robustness.-The Era 2
cases reveal that over the nearly thirty years of judicial review, the courts
were increasingly recognizing the importance of having yardsticks by
which to assess the scientific robustness of a decision. Yet those yardsticks
had still not fully emerged. The court could state the need for reasoned
decision making, but the nature of that decision making was still
amorphous.

American Farm Bureau Federation v. EPA marked the end of Era 2
and the transition to a new and more finely tuned agency-judicial
partnership, the beginning of Era 3, which ushered in more meaningful
judicial oversight of the Agency's explanations and decision processes. In
ruling that the EPA did not reasonably explain why a study on the effects of
short-term PM exposure on children's health was excluded in setting the
primary annual standard for fine PM,' 3' the court demonstrated that it was
prepared to police the substance of the Agency's explanation that
previously had been in practice treated as off-limits. As petitioners noted,
both CASAC and the Agency's own staff papers had recommended a more
stringent standard that was based in part on the excluded study. 32 Despite
these recommendations, Administrator Stephen Johnson concluded that
given the "uncertainties that remain in interpreting the available
epidemiologic studies," there was insufficient evidence for the more
stringent standard.3 3 Unsatisfied with this conclusory statement from a
political official that conflicted with the scientific staff and advisors, the
court remanded for a more adequate explanation. 3 4

129. Id. at 358 (alterations in original) (citations omitted).
130. Id. at 362 (alterations in original) (quoting Lead Indus. Ass'n v. EPA, 647 F.2d 1130,

1160 (D.C. Cir. 1980)) (internal quotation marks omitted).
131. Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512, 522 (D.C. Cir. 2009) (per curiam).
132. Id. at 520-21.
133. National Ambient Air Quality Standards for Particulate Matter, 71 Fed. Reg. 61,144,

61,172 (Oct. 17, 2006) (to be codified at 40 C.F.R. pt. 50).
134. Am. Farm Bureau Fed'n, 559 F.3d at 520, 528 (finding the EPA's explanations of its

action inadequate while noting the defect was curable).

IN!
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By the time the case was decided, the EPA had already been hard at
work shoring up its analytical decision processes. Besieged by litigation
challenging the timeliness of their air-standard reviews, as well as criticisms
about the generally impenetrable and encyclopedic nature of the Agency's
scientific analyses, the EPA produced a revised NAAQS process in 2006.135
Rather than combine the scientific and policy analysis into a single,
enormous criteria document that conflated the research, uncertainties, and
assumptions together, the new process was broken into discrete analytical
steps.1 36 Each step-the scoping, the literature review, the modeling and
risk assessment, and the policy assessment which identifies alternative
options-was marked by a staff-authored report that is subjected to both
public comment and CASAC review.13 7

135. NAAQS MEMO, supra note 32, at E-2 to -3.
136. Id. at 21-22.
137. Id. at 24-28. This approach in many ways follows some of the recommendations made

by Professor Elliott based on his experience as General Counsel of the EPA. See E. Donald
Elliott, Strengthening Science's Voice at EPA, LAW & CONTEMP. PROBS., Autumn 2003, at 45,
51, 57-58 (advocating for the modification of the rule that courts "do not go behind an agency's
written decision to inquire into the mental processes of decisionmakers" and for the empowerment
of scientists to make policy recommendations).
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Figure 1: NAAQS Review Process

Shaded boxes are those parts of the process in which public
participation is actively sought by the EPA. Bold text refers to all
public documents that ultimately constitute the administrative record
for court review. Note that all procedures preceding the Federal
Register Notice of the proposed NAAQS have been initiated by the
EPA; these go beyond any statutory directives.1 38
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Around this same time, the EPA also produced a more rigorous
epistemic framework against which its scientific robustness could be
assessed. These principles are summarized in Figure 2, adapted from the
Agency's promulgation of PM standards in 2013.139

138. Adapted from Memorandum from Lisa Jackson, Adm'r, Envtl. Prot. Agency, to
Elizabeth Craig, Acting Assistant Adm'r for Air and Radiation, Envtl. Prot. Agency, and Lek
Kadeli, Acting Assistant Adm'r for Research and Dev., Envtl. Prot. Agency (May 21, 2009),
available at http://www.epa.gov/ttn/naaqs/pdfs/NAAQSReviewProcessMemo52109.pdf, archived
at http://penna.cc/FSA2-QQ96.

139. U.S. ENvTL. PROT. AGENCY, POLICY ASSESSMENT FOR THE REVIEW OF THE
PARTICULATE MATTER NATIONAL AMBIENT AIR QUALITY STANDARDS 2-80 fig. 2-8 (2011)
[hereinafter EPA POLICY ASSESSMENT].
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Figure 2: The EPA's Framework for Scientific Robustness

The EPA uses a tiered system to evaluate the strength of causality

embodied in a study. Within these studies, there are some that by

nature of their design are particularly probative (in bold below).
Looking across studies, the EPA develops a distribution of the levels

at which a pollutant shows adverse health effects. To apply a margin
of safety, the Agency selects a standard at the lower end of these
distributions, e.g. at the 10th to 25th percentiles of each distribution.
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First, to select and weigh evidence culled from multiple studies the
EPA developed a "causal framework" based on the voluminous work on
causality done by other agencies and by the greater scientific community.140

The Agency's discussion of this framework-a tiered system for evaluating
the strength of evidence for a causal relationship-clarifies the trade-offs
among certainty, weight of evidence, and Utility.'141 The EPA places the
greatest weight on the most certain evidence of causality, which typically
comes from controlled human-exposure studies that rule out all causal
factors other than the pollutant.142 However, these studies may not extend
to the real world where a heterogeneous population is exposed by multiple
routes to a complex mix of air pollutants.1 43 Therefore, the EPA must rely

140. U.S. ENVTL. PROT. AGENCY, INTEGRATED SCIENCE ASSESSMENT FOR PARTICULATE

MATTER 1-13 to -14 (2009) [hereinafter INTEGRATED SCIENCE ASSESSMENT].

141. Id. at 1-19 to -23.
142. Id. at 1-21.
143. Id. at 1-15 to -16.
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on epidemiologic studies which-by their experimental design, analytical
adjustments for possible confounding factors, and reproducibility-suggest
a causal relationship is likely, notwithstanding significant uncertainties.1 44

A second analytical milestone was the EPA's development of a more
rigorous method for weighing the collective studies and evaluating
uncertainty.1 45 Whatever biological and physical reality might underlie the
NAAQS, it is shrouded within uncertainties.1 46  Therefore, the Agency
relies on a distribution of study results, rather than a single point
estimate.1 47 This type of analytical work does not override the uncertainty,
but it creates a more detailed picture of the bounds and distribution of
existing evidence with respect to the proposed standard. Acknowledging
that there is no single, correct way to choose a level of acceptable
uncertainty, the Agency proposed that the 10th to 25th percentiles in the
distribution was a reasonable range within which to exercise its mandate to
set a margin of safety.1 48

These developments exemplify the strengthening of inside-out
accountability processes governing the scientific robustness of the NAAQS
process and the more explicit articulation by the EPA of the yardsticks that
it is using to assess that robustness. These processes and yardsticks, while
internal to the Agency, have not been developed in isolation but rather
developed against the background of scientific practice. The Agency is not
just viewing these inside-out accountability processes as ways to defend the
decision against review but rather as ways of aligning its internal practices
with science writ large.

The case law arising in the wake of the EPA's rejuvenation of its
process and development of yardsticks yields opinions that are considerably
more nuanced, often tracking the Agency's own analytical advancements in
explicating assumptions and methods of analyses. Although some of these
opinions continue to vary in rigor and explication, in general they take a
new, more engaged turn in their review of challenges to the EPA's
scientific analysis. And while the judicial demand for more complete

144. Id. at 1-16, 1-21.
145. EPA POLICY ASSESSMENT, supra note 139, at 2-78 to -81 (summarizing how the EPA

uses evidence-based considerations to inform the standard-setting process).
146. E.g., National Ambient Air Quality Standards for Particulate Matter, 78 Fed. Reg. 3086,

3174 (Jan. 15, 2013) (to be codified at 40 C.F.R. pts. 50, 51, 52, 53, 58) (noting the large
uncertainty in the extent to which changing the PM standard would have an effect on public
health).

147. EPA POLICY ASSESSMENT, supra note 139, at 2-79 to -80 (demonstrating how
distributional statistics are used in the NAAQS standards review process).

148. Id. It bears highlighting that this epistemic framework for robustness adopted by the
EPA was itself the product of scientific review. As such, it reflects many discussions within the
scientific community about appropriate methods to reach robust inferences. INTEGRATED SCIENCE
ASSESSMENT, supra note 140, at 1-8 to -9 (discussing the extensive scientific research used to
develop the EPA's methodology).
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explanations is not necessarily the primary cause of the Agency's analytical
progress, the role of the courts is likely a contributing factor leading to the
Agency's enhanced decision processes.

There are several examples of the courts utilizing the Agency's own
analytical yardsticks in the course of conducting their review. When the
EPA's proposed PM revised standard was challenged in National Ass 'n of
Manufacturers v. EPA 149 in 2014, for example, the court was presented with
a record that explained the body of evidence in this clearer fashion and that
had been subjected to multiple rounds of peer review and public
comment."0 Due to this clear record, the court was able to quickly dispense
with arguments by petitioners that the EPA "applied inconsistent peer-
review standards and afforded disproportionate weight to certain
studies ... .""5 After making note of the fact that the EPA had "considered
a broad array of scientific sources, as well as the views of EPA staff and the
Clean Air Scientific Advisory Committee," the court then concluded that
the petitioners had not identified "any way in which EPA jumped the rails
of reasonableness."15 2 Rather, the "EPA offered reasoned explanations for
how it approached and weighed the evidence, and why the scientific
evidence supported revision of the NAAQS."15 3

Mississippi v. EPA, 54 decided in 2013, makes even more direct use of
the EPA's analytical yardsticks. Petitioners challenged the revised primary
and secondary ozone standards on a range of grounds including that the
Agency relied on "inadequate and distorted science."15 5 In affirming the
Agency's primary standard,1 56 the court noted with approval the EPA's
careful and deliberative process for making the decision.1 57 In particular,
the court noted that the EPA had "reasonably explained how the scientific
evidence had in fact changed since the 1997 review."'5 8  The court
recognized that there may be a difference of opinion in how scientific
evidence should be interpreted but noted that "any such disagreements must
come from those who are qualified to evaluate the science, not us."'1 The
focus of the court's review is on "evaluat[ing] the rationality of EPA's

149. 750 F.3d 921 (D.C. Cir. 2014).
150. Id. at 924.
151. Id.
152. Id.
153. Id.
154. 744 F.3d 1334 (D.C. Cir. 2013).
155. Id. at 1342.
156. Note that the secondary standard was remanded for further explanation. Id. at 1362.
157. Id. at 1344 (finding it "quite clear" that the EPA's actions were proper).
158. Id. at 1343 (emphasis added).
159. Id. at 1345.
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decision" and that evaluation is aided by the internal yardsticks and
processes that the EPA has developed.1 60

Thus, even though the EPA's standard did not ultimately follow
CASAC's recommendation for an even more stringent standard,16' the EPA
had solicited a great deal of expert advice, including CASAC, and used r
rigorous analytical processes.1 62 The fact that the EPA's ultimate decision
diverged from CASAC's recommendation and produced a weaker standard,
the court concluded, did not suggest scientific flaws in the Agency's
analysis but rather revealed underlying uncertainties for which the EPA was
granted considerable policy discretion to explain and characterize based on
the science.' 63

What is particularly interesting about the judgment is its focus on
reasoned explanation and the role that CASAC plays in ensuring that
reasoned explanation. Thus, the court noted that: "Congress also required
EPA to take CASAC's expert scientific recommendations into account in
promulgating NAAQS. Although EPA is not bound by CASAC's
recommendations, it must fully explain its reasons for any departure from
them"1 64 and that "to the extent that CASAC has exercised scientific
judgment, EPA must respond in kind."165 More specifically,

Congress intended that CASAC's expert scientific analysis aid
not only EPA in promulgating NAAQS but also the courts in

reviewing EPA's decisions. . . . In order to enable judicial review
and to satisfy its statutory obligation to explain its reasons for
departing from CASAC, EPA must be precise in describing the basis

for its disagreement with CASAC.166

Thus, CASAC is not just playing a "process role" and review by
CASAC is not a way for the EPA to defend itself in judicial review.
Rather, CASAC and the other processes that the EPA has developed are
inside-out accountability processes that generate yardsticks by which to
judge decisions and accounts that relate to those yardsticks. The focus is
upon reasonable explanation measured against a set of scientific yardsticks
developed in light of the statutory mandate.

The emphasis on reasoned explanation can be seen in other recent
decisions.167 Thus, in Communities for a Better Environment v. EPA168

160. Id. at 1348.
161. Id. at 1356.
162. Id. at 1344.
163. Id. at 1356 (determining that the EPA's acknowledgement of the limits of

epidemiological studies satisfied the minimal standards of rationality).
164. Id. at 1354.
165. Id. at 1358.
166. Id. at 1355.
167. E.g., Ctr. for Biological Diversity v. EPA, 749 F.3d 1079, 1087 (D.C. Cir. 2014) ("When

EPA selects a standard during a rulemaking, it must exercise 'reasoned' decisionmaking."

ra?7
-~
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petitioners put forward a number of different arguments about the scientific
reasoning underpinning the EPA's decision to retain the 1971 standard for
carbon monoxide and also to continue not to have a secondary standard.1 69

Again, one of the arguments was that the EPA had "ignored" the advice of
CASAC but the court found that because CASAC's "recommendation
permitted the option of retaining the current primary standards, it cannot be
said that EPA departed from the Committee's recommendations."' 7 0

These Era 3 opinions stand in contrast to the sense of drift that
preoccupies the courts in Era 2. While some judicial panels deciding cases
during this last phase engage more deeply and vigorously with scientific
challenges than other panels,1 71 the case law as a whole suggests a new-
found ability of the courts to consider esoteric challenges to science on the
merits using the agency's own analytical yardsticks.

III. Implications for Science and the Law

Rather than a "shotgun wedding" between law and science or an
overzealous judge playing amateur scientist,1 72 our study reveals the
possibility of a much more constructive institutional relationship between
law and science in the NAAQS process. Generalist courts presiding over
expert battles-at least when operating at their best-may actually improve
the rigor of science-intensive decisions by insisting on agency-generated
yardsticks while in turn benefitting from those improved yardsticks in
reviewing agency action. The symbiosis we uncover does not necessarily
suggest judicial review is, on balance, a net positive within the larger
administrative law landscape, even for the EPA's NAAQS-setting process;
perhaps the Agency's advances would have occurred without the courts or
may have been even more expeditious or complete if judicial review were
removed from the Agency's external constraints, for example. Yet our
findings do suggest a more positive contribution of judicial review to an
area of agency practice-the integration of science into regulation-where
the prevailing view has been that the courts are likely to do more harm than

(quoting Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512, 530 (D.C. Cir. 2009) (per curiam))).

168. 748 F.3d 333 (D.C. Cir. 2014).
169. Id. at 336-37.
170. Id. at 337.
171. For example, the opinion affirming the EPA's rule in Nat'l Envtl. Dev. Ass'n's Clean Air

Project v. EPA, 686 F.3d 803, 809-13 (D.C. Cir. 2012), involves a much less intensive (and
impressive) engagement of the court with the underlying technical issues. The opinion, viewed in
isolation, is more characteristic of Era 2 judicial review than Era 3 because of the court's hands-
off and generally superficial (if not incoherent) treatment of the scientific challenges at issue.

172. Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579, 601 (1993) (Rehnquist, C.J.,
concurring in part and dissenting in part) (questioning the authority of judges "to become amateur
scientists" when determining the admissibility of expert testimony); Davis, supra note 6, at 68
(arguing that forcing agencies "to resolve scientific questions to which the scientific community
has only incomplete answers" results in a "shotgun wedding" of law and science).
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good. In this final Part we highlight three more specific implications of our
study for science and law studies in general and administrative law in
particular.

A. Multifaceted Partnership

Science-intensive rules involve science and policy questions that are
inextricably linked and-precisely because of that feature-elude
conventional methods for ensuring institutional accountability. 173 Complex
scientific analyses may conceal deceptive, ends-oriented decisions that have
been camouflaged from public view under scientific rhetoric and other
devices."1 4 Or conversely, science-intensive regulatory decisions may be
opaque to the public precisely because they are complex, even though they
can carry significant public implications. 175  Both types of slippages

underscore the need for accountability that engages meaningfully in all
aspects of the decision, including agency explanations that purport to be
based on science.

In the judicial review of NAAQS, we believe that the EPA and courts,
working in parallel, ultimately developed an institutional approach capable
of overcoming these accountability challenges endemic in science policy.
Specifically, in reviewing the Agency's scientific analysis in the NAAQS
decisions, the courts prodded the EPA to be more coherent in its decision
process. The EPA, over time, formulated more rigorous analytical methods
or yardsticks as well as an articulated epistemic framework within which to
implement these methods. The court then used these methods as the basis
for reviewing challenges in future cases.1 76 Currently, the courts may even
be engaging in a hard look at agency decisions, but that hard look focuses

173. JASANOFF, supra note 53, at 7-8 (explaining how science may not provide concrete
answers to the questions posed by regulators and leaves space for discretion based on the
regulator's judgment, but that even better science does not always lead to reductions in policy
conflicts).

174. See generally THOMAS O. MCGARITY & WENDY E. WAGNER, BENDING SCIENCE: How

SPECIAL INTERESTS CORRUPT PUBLIC HEALTH RESEARCH 2 (2008) (arguing that the problem of

bending science has spread from courts and legislatures to the scientific community itself, as well
as illustrating the ways in which "outside advocates can corrupt [and distort] legitimate scientific
processes").

175. WENDY WAGNER, SCIENCE IN REGULATION: A STUDY OF AGENCY DECISIONMAKING
APPROACHES 12 (2013) (positing that it may be difficult for the nonscientific public to understand
"where the science leaves off and the policy choices begin"). See also 1 NAT'L SCI. BD., SCIENCE
AND ENGINEERING INDICATORS 2004, at 7-3, 7-15 to -17 (2004) (reporting low levels of basic
scientific knowledge among Americans and the difficulty of meaningfully communicating
scientific concepts to the public).

176. The positive role that a rigorous agency analytical process plays with respect to judicial
review is similar to a proposal made by Professor Elliott in 2003 for modifying judicial review to
take better account of the agency's decision process in reviewing agency rules, including the role
and views of agency scientists on the final proposal. Elliott, supra note 137, at 51 (proposing that
courts should consider "whether the particular decision is grounded on science or policy" and
should not "ignore the debates between [scientists and politicians] that go on inside agencies").
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not on reviewing substantive agency judgments but rather on ensuring the
agencies' fidelity to a rigorous, analytical, staged decision-making process
that the agency itself produced.1 77

The strength of this apparent institutional teamwork was in fact
foreshadowed at the very beginning-in the 1970s-by Judge Leventhal
and Judge Bazelon, the bookends on judicial review of agency science.
Judge Bazelon proposed that "[w]hen administrators provide a framework
for principled decision-making, the result will be to diminish the
importance of judicial review by enhancing the integrity of the
administrative process, and to improve the quality of judicial review in
those cases where judicial review is sought."'78 Judge Leventhal conceived
of the courts' role in administrative process to be one of institutional
collaborator rather than simply judicial policing, with the resultant judicial
"review combining effective supervision, judicial restraint and
administrative flexibility."'7 9  Our analysis shows that this codependant
partnership imagined by both judges may be emerging in the courts' review
of the EPA's NAAQS, which is marked by both inside-out and outside-in
accountability processes.

From the standpoint of administrative law, the courts' role in judicial
review of science policy is a multifaceted one that involves resolving
questions of procedure, substance, and statutory interpretation using a
variety of different metrics. As a result, efforts to isolate an underlying test
that captures the courts' review of reviewing scientific challenges-such as
superdeference, translator, or other models-miss the apparent dynamism
occurring in the course of judicial review.' 80

Even more importantly, the evidence of a court-agency partnership, at
least in the NAAQS cases, hinges at bottom on the agency's development
of meaningful yardsticks by which administrative decision makers can be
held to account. Just as Professor Davies's model underscores the critical
step of articulating standards for judging,"' so the NAAQS case study
reveals that it was only when the more elaborate analytical yardsticks
emerged from the EPA that the more constructive relationship between the
agency and the court began to bear fruit. In the eras that preceded these

177. See supra section II(C)(3). Professor Emily Hammond Meazell also reaches this
conclusion. See Meazell, supra note 7, at 772-74.

178. Ethyl Corp. v. EPA, 541 F.2d 1, 67 (D.C. Cir. 1976) (Bazelon, C.J., concurring) (quoting
Envtl. Def. Fund, Inc. v. Ruckelshaus, 439 F.2d 584, 598 (D.C. Cir. 1971) (Bazelon, C.J.)).

179. Leventhal, supra note 30, at 540. See also Kennecott Copper Corp. v. EPA, 462 F.2d
846, 848-49 (D.C. Cir. 1972) (Leventhal, J.) (reiterating the "partnership" between courts and
agencies); Greater Bos. Television Corp. v. FCC, 444 F.2d 841, 851-52 (D.C. Cir. 1970)
(Leventhal, J.) (stressing the collaborative partnership of courts and agencies in the furtherance of
the public interest).

180. This is well illustrated by the struggles we had in our earlier approaches to empirically
charting the case law.

181. See supra notes 14-17 and accompanying text.
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yardsticks, confusion and incoherence in the case law overshadowed the
possibility of an underlying collaborative partnership.

Extrapolating our findings beyond the confines of administrative law,
we believe that one predictor of a productive relationship between science
and law-at least when lay decision makers are asked to resolve battles of
the experts-is the articulation of analytical yardsticks that are developed
by those experts who are charged with integrating scientific information
into their decisions. Regardless of how those yardsticks may be
deployed-and we expect that would vary considerably in different
settings-our study suggests that without them, the relationship between
generalist decision makers and expert analysts is likely to flounder.182 Our
study also suggests, albeit more preliminarily, that the legal system in
isolation may not be successful in producing meaningful standards for
reviewing science on its own; most emerge from those staff working at the
coalface of science policy.

B. The Court-Agency Partnership in a Wider Scientific Context

Perhaps of even greater interest to science-law studies is the fact that
although we have described judicial review of the ambient air standards as a
partnership between courts and agencies, a third partner in these
transactions is the greater scientific community. In the NAAQS process,
the EPA serves as a mediator between the court and the scientific views of
this community, its phalanx of scientists and lawyers coordinating a view of
scientific robustness to satisfy the two domains of science and law. At each
of four analytical steps of its revised NAAQS process, the EPA not only
solicits public comment (which includes scientists as members of the public
or working for affected groups) but also solicits iterative review from its
independent science advisors housed in CASAC.183 Beyond that, the EPA
relies on independent scientists to help it write its review of the scientific
literature and develop its scoping plan.1 84  The EPA even retains the
scientific convention of attribution and authorship in each of its regulatory
reports-listing by name and contribution individual scientists inside and
outside the agency as well as those scientists, by name, who provided peer
review or other input. 185

182. This conclusion is consistent with our conclusion in an earlier article that the making
visible of inference methods is an important step in ensuring accountable decisions. See our
earlier arguments in Pasky Pascual, Wendy Wagner & Elizabeth Fisher, Making Method Visible:
Improving the Quality of Science-Based Regulation, 2 MICH. J. ENVTL. & ADMIN. L. 429, 470-71
(2013).

183. See NAAQS MEMO, supra note 32, at 6-8 (detailing the NAAQS review process and
highlighting the steps where public and scientific comments are solicited); supra Figure 1.

184. E.g., WAGNER, supra note 175, at 40-47 (discussing the EPA's use of the Science
Advisory Panel and equivalent peer-review bodies in its review of pesticide registrations).

185. E.g., id. at 36, 45.
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Thus, while the scientific practices occurring within the Agency have a
distinctly regulatory science nature,186 they are not operating in isolation
from scientific norms operating in the wider scientific community. Indeed,
the process ultimately developed by the EPA was authored by agency
scientists and in and of itself was subjected to CASAC and public review.' 87

Perhaps because it is so interlinked in design and in operation with a diverse
set of scientists from multiple disciplines and institutions, the process is
touted in National Academies of Sciences reports as the exemplar for
science-policy decision making.1 88

Ultimately, this hard-wired relationship between the Agency's
internally generated yardsticks and input and scrutiny from a diverse set of
scientists may be among the most important findings of all. The NAAQS
yardsticks for science-policy decision making work precisely because they
are embedded in a larger scientific culture.' 89 And this vital feature may
also explain why the Agency's internally generated yardsticks appear to
have been accepted by the courts. Indeed, perhaps the judicial acceptance
of Agency-recommended yardsticks would not have been so seamless if the
Agency had developed their own internal logics without any evidence of
their underlying scientific viability or scientific or public acceptance.

C. The Court-Agency Partnership Within the Larger Political World

Just as the court-agency partnership can serve to mediate the larger
scientific community throughout the agency's process, so too can this
process help mediate the role of politics in the course of a science-intensive
decision process.1 90 In fact, both of the remands during Era 3 occurred

186. JASANOFF, supra note 53, at 93-95 (discussing the EPA's need for experts who are
"science statesmen" with "the deepest understanding of regulatory science, especially in the
context of the EPA's own extremely complex research and policy agenda").

187. The stages of the NAAQS reform, including public and CASAC review (and revisions
based on that input), are detailed with links to each document on the EPA's website. U.S. ENVTL.
PROT. AGENCY, supra note 34.

188. E.g., NAT'L RESEARCH COUNCIL OF THE NAT'L ACADS., REVIEW OF THE
ENVIRONMENTAL PROTECTION AGENCY'S DRAFT IRIS ASSESSMENT OF FORMALDEHYDE 156
(2011) (discussing the importance of systematic, comprehensive, evidence-based reviews in
public-health decision making). See also WAGNER, supra note 175, at 29 (describing the NAAQS
process as "exemplary").

189. Such a finding also underscores the dangers embodied in congressional gestures, such as
a recent bill passed by the House, that limit the ability of independent scientists to serve on
science advisory boards for the EPA. Cristina Marcos, House Passes Bill to Reform EPA Science
Panel, HILL, Nov. 18, 2014, http://thehill.com/blogs/floor-action/house/224615-house-passes-bill-
to-reform-epa-science-panel, archived at http://perma.cc/RYK9-ZU2L. While conflicts of interest
are important to manage, excluding scientists from serving as science advisors simply because
they have done work on an issue moves in precisely the opposite direction from features of the
NAAQS process that make it particularly successful.

190. In their essay on Massachusetts v. EPA, 549 U.S. 497 (2007), Professors Freeman and
Vermeule identify a line of cases that they attribute to the courts' impatience with "executive
override of expert judgments" in ways that "appear to disregard established professional or
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because the EPA did not explain its decision within the context of the
analytical yardsticks, and the EPA's failure in this regard occurred because
of eleventh-hour political intervention-in one case by the EPA
Administrator 9' and in another coming from the White House Office of
Information and Regulatory Affairs.1 92 In remanding the EPA's standards,
neither opinion references these politically motivated interventions into the
decision process, even though the briefs were replete with suggestions and
in some cases documentation of it.193 The court's opinions in both cases
rest instead on the much more comfortable judicial conclusion that the
Agency's ultimate explanation for its challenged standard lacked support
when set against the yardsticks and larger record.1 94

In contrast, in at least one earlier Era 2 case-API, decided in 1981-
the court acknowledged petitioners' arguments that eleventh-hour political
interventions in the EPA's standard process by the White House were partly
to blame for some of the procedural irregularities and scientific problems
alleged in its standard setting.1 95 Yet perhaps in part because the court
lacked yardsticks to determine the importance of these irregularities, the
court affirmed the Agency's standard nonetheless.1 96

Based on these snapshots emerging in the cases, it appears that one
motivation for developing yardsticks and disciplining internal processes
may arise from agency staff's own efforts to ensure the outcomes of the
regulatory process in fact carry the imprimatur of an accountable public
process that is not compromised by invisible political tinkering. Seen in
this way, agency staff may develop robust yardsticks not only to survive
judicial review, but also to make it easier for the courts to identify and
remand a standard when the process is compromised. In such a case,
moreover, only an external process like judicial review can identify and

bureaucratic practices and procedures." Jody Freeman & Adrian Vermeule, Massachusetts v.
EPA: From Politics to Expertise, 2007 SUP. CT. REV. 51, 93-94.

191. Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512, 520 (D.C. Cir. 2009) (per curiam)
(finding the EPA's explanation of the choice of standard insufficient in view of risks flagged by
CASAC).

192. Mississippi v. EPA, 744 F.3d 1334, 1362 (D.C. Cir. 2013) (remanding EPA's secondary
NAAQS for reconsideration because the EPA did not provide adequate explanation).

193. E.g., Final Opening Brief of State Petitioners and State Amici at 16, Am. Farm Bureau
Fed'n v. EPA, 559 F.3d 512 (D.C. Cir. 2009) (No. 06-1410), 2008 WL 2609199, at *16 (arguing
that the Administrator "erroneously disregarded epidemiological studies that both CASAC and
EPA staff concluded were relevant"); Opening Brief of American Lung Association,
Environmental Defense, and National Parks Conservation Association at 12, Am. Farm Bureau
Fed'n v. EPA, 559 F.3d 512 (D.C. Cir. 2009) (No. 06-1410), 2008 WL 2556682, at *12-13
(repeatedly documenting how EPA ignored the record, the Staff Papers, and CASAC in setting the
PM10 standard).

194. See supra section II(C)(3).
195. Am. Petroleum Inst. v. Costle, 665 F.2d 1176, 1187 (D.C. Cir. 1981).
196. Id. at 1192 (affirming the EPA's standards while noting their production was "not a

model of regulatory action").
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reprimand these covert political interventions; the agency's own internal
mechanisms are likely to prove too weak.

Our last science and law finding drawn from the NAAQS process thus
posits that when the science-policy decisions involve high-stakes
participants, the need for external oversight of a rigorous, science-policy
deliberative process is likely of critical import. While the form that
oversight takes is up for debate, the fact that there is some external forum to
referee disputes outside the confines of the professionalized and
deliberative decision making may be vital to preserve the integrity of the
science-intensive decision making, which could be very much under attack
from high-stakes interests and powerful political actors. Ensuring some
form of external oversight will thus not only help bolster the legitimacy of
the process when things run well, but will help spotlight and potentially (but
not necessarily) deter problems when the process is corrupted. With respect
to administrative law more specifically, this finding also suggests that
inside-out accountability mechanisms may not be sustainable in the long
term without some method of external or outside-in check on that
professionalized analysis, even when they are developed in ways that are
responsive to input from the larger public.

Conclusion

In answering the question, "What does and should a reviewing court
do when it considers a challenge to technical administrative decision-
making?," 97 there has been a tendency on the part of lawyers and legal
scholars to understand it as a legal riddle, resolvable through the coherent
application of a specific judicial-review doctrine. This Article has shown
the misguided nature of this approach. Not only is such review multi-
faceted, but it cannot be fostered without the development of analytical
yardsticks by expert agencies that in turn draw on the wider and diverse
scientific and public communities. Through this larger collaborative effort,
the agency develops analytical yardsticks-methods governing their
decision-that not only discipline and enhance internal processes but also
provide the court with a structure against which to judge agency decisions.
The judging is not done by deploying legal tests for "what is science" or "is
this science good," but rather by internalizing the agency's own publicly
vetted yardsticks governing its analytical process.

197. Ethyl Corp. v. EPA, 541 F.2d 1, 68 (D.C. Cir. 1976) (Leventhal, J., concurring).
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Serviceable Truths:

Science for Action in Law and Policy

Sheila Jasanoff*

As the articles in this symposium issue attest, the relationship between
law and science has begun to attract attention as an autonomous field of
study, generating its own bodies of expertise and specialized scholarship. It
is less obvious how the perspectives arising from within the community of
legal practitioners and thinkers relate to a largely separate, but parallel,
body of research and understanding from Science and Technology Studies
(STS), a cross-disciplinary field that has for several decades been producing
its own analyses of the relations between science, technology, and other
authoritative institutions in society-including, of course, the law.' Perhaps
predictably, intersections between STS and legal studies have occurred
most frequently around questions of evidence, since both fields share an
interest in the nature and credibility of facts.2 Another area of topical
convergence is intellectual property law, where authors may have dual
training in law and STS.3 The shared interests of the two fields, however,
bear on more fundamental questions of legal and political theory: questions
about the nature of legitimacy and lawfulness in the modern world, where
the actions of those in power must be held accountable to epistemic as well
as normative standards-in short, to facts as well as to values. How to

* Sheila Jasanoff is Pforzheimer Professor of Science and Technology Studies at Harvard
University's John F. Kennedy School of Government and Affiliated Professor at Harvard Law
School.

1. See generally THE HANDBOOK OF SCIENCE AND TECHNOLOGY STUDIES (Edward J.
Hackett et al. eds., 3d ed. 2008) [hereinafter Hackett HANDBOOK] (mapping and analyzing the
state of the STS field); HANDBOOK OF SCIENCE AND TECHNOLOGY STUDIES (Sheila Jasanoff et

al. eds., rev. ed. 1995) [hereinafter Jasanoff HANDBOOK] (same).

2. Significant linking works by STS scholars include SIMON A. COLE, SUSPECT IDENTITIES:
A HISTORY OF FINGERPRINTING AND CRIMINAL IDENTIFICATION (2001); SHEILA JASANOFF,
SCIENCE AT THE BAR: LAW, SCIENCE, AND TECHNOLOGY IN AMERICA (1995) [hereinafter

JASANOFF, SCIENCE AT THE BAR]; MICHAEL LYNCH ET AL., TRUTH MACHINE: THE

CONTENTIOUS HISTORY OF DNA FINGERPRINTING (2008); and Michael Lynch & Sheila Jasanoff,
Contested Identities: Science, Law and Forensic Practice, 28 SOC. STUD. SCI. 675 (1998).

3. See generally Fiona Murray, Patenting Life: How the Oncomouse Patent Changed the
Lives of Mice and Men, in MAKING AND UNMAKING INTELLECTUAL PROPERTY: CREATIVE

PRODUCTION IN LEGAL AND CULTURAL PERSPECTIVE 399 (Mario Biagioli et al. eds., 2011)
(illustrating how legal studies in the area of intellectual property law bear on STS questions
regarding relations between legal and scientific authority); Alain Pottage, Law Machines: Scale
Models, Forensic Materiality and the Making of Modern Patent Law, 41 SOC. STUD. SCI. 621
(2011) (same); Kara Swanson, Biotech in Court: A Legal Lesson on the Unity of Science, 37 SOC.
STUD. SCI. 357 (2007) (same).



Texas Law Review

orchestrate that deeper engagement between STS and legal scholarship is
one aim of this Article. 4

The road there can be charted in different ways. This symposium
offers a pragmatic map. One can begin with cross-cutting topics at the
intersections of science and law, especially criminal justice, bioethics, and
the environment. In each of these areas, one approach is to pose questions
aimed at improving the quality of scientific inputs to the legal process.
Specifically, what evaluative standards should apply in conflicts over
substance? Who should decide when experts disagree? And how should
the results of knowledge processes be implemented? Under each of these
headings, legal processes could benefit from a fuller grasp of relevant
insights from STS, just as STS scholarship would gain depth and relevance
by addressing more directly the kinds of issues and questions that seem
most challenging from the standpoint of the law. In that sense, the
pragmatic map may be as useful a starting point for future STS research as
for legal studies.

This Article, however, departs from the topic-theme structure of the
symposium to offer a more conceptual, indeed critical, perspective on law-
science interactions. Here the concerns are not so much with making good
decisions and hence with developing practical guidance on how the law
should use or rely on scientific evidence and expert advice. Rather, the aim
is to put society's needs in the driver's seat and explore how the two
institutions could operate more effectively as partners in the central projects
of governance in modern democracies: how to exercise power with reason,
how to make good decisions in the face of epistemic as well as normative
uncertainty, and how to strike an accountable balance between the
sometimes conflicting pressures of knowledge and norms. In what follows,
I sketch how STS understandings might help advance this kind of socially
responsible collaboration between law and science.

The central question to ask about science in legal proceedings, I
suggest, is not how good it is, but how much deference the scientific
community's claims deserve in specific legal contexts. The answers, in
turn, can be framed in terms of a "cascade of deference," from a relatively
high point, where it makes good practical sense for the law to cede
epistemic primacy to claims originating in science, to a point of little or no
deference, where the law's core concerns for representation, accountability,

4. This, of course, has been a continuous theme in my work for many years. For additional
reflections on this point, see generally SHEILA JASANOFF, SCIENCE AND PUBLIC REASON 15-18
(2012) which examines "the intersections of law and science as sites of shared knowledge
production and norms-making," and Sheila Jasanoff, Making Order: Law and Science in Action,
in Hackett HANDBOOK, supra note 1, at 761, 768, which notes the reluctance of scientific and
legal practitioners to question "each other's claims concerning the authority of their respective
epistemic and normative practices" and calling for deeper studies of the dynamic of "co-
production" between these institutions.
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and justice, as defined by legal norms, should take precedence over
science's claims to higher authority. I will identify and discuss four
stopping points, or viewing platforms if one wishes for a more tangible
metaphor, along that cascade: objectivity, consensus, precaution, and
subsidiarity. On each platform, I argue, there is a specific role for the law,
or "law work," that needs to be acknowledged and implemented, instead of
uncritically accepting scientific claims as controlling.

Two moves guide this Article's analysis of law-science interactions.
The first is a shift in attention from how science is done, whether or not
specifically for legal purposes, to how science is put to use in legal settings:
succinctly put, it is a shift of the analytic frame from science in action to
science for action. The second is a move from focusing primarily on
methods of fact-finding to a renewed interest in the purposes or ends of
fact-finding. This represents, in short, a turn from truth pure and simple to
what I have called in earlier writing "serviceable truth." 5

1. Science in Action to Sciencefor Action

First, however, some words are in order to clarify the connections
between STS thinking about what science is and legal thinking about what
the law needs from science. STS research since the 1980s has directed
much of its attention toward investigating "science in action," the title of
possibly the best known work by the leading STS scholar Bruno Latour.6

Such studies typically concentrate on the production of scientific
knowledge in laboratories and other technical workplaces by those engaged
in making facts: scientists themselves, of course, but also the surrounding
social matrix of peripheral workers such as technicians, postdocs, and
students; or, in medical settings, not merely work by researchers but also by
nurses, pathologists, radiologists, and so on. Other social practices and
actors involved in fact making have also come under the STS lens: from
journals and citation indicators to patent lawyers who prepare scientific
claims generated in labs to enter one or another wider economy.'

Increasingly, too, STS work has focused on the role of nonhuman
agents-such as equipment, instruments, reagents, microbes, or model

5. SHEILA JASANOFF, THE FIFTH BRANCH: SCIENCE ADVISERS AS POLICYMAKERS 250
(1990) [hereinafter JASANOFF, THE FIFTH BRANCH].

6. BRUNO LATOUR, SCIENCE IN ACTION: HOw TO FOLLOW SCIENTISTS AND ENGINEERS
THROUGH SOCIETY (1987).

7. From the extensive literature on these issues, one can cite, by way of example, Terry Shinn,
The Triple Helix and New Production of Knowledge: Prepackaged Thinking on Science and
Technology, 32 SOC. STUD. SCI. 599, 601-03 (2002) (using citation practices as a means to
explore the impact, audiences, and geographical spread of two ideas in the sociology of
knowledge) and Greg Myers, From Discovery to Invention: The Writing and Rewriting of Two
Patents, 25 SOC. STUD. SCI. 57, 58-61 (1995) (discussing the role of patent writers). See also
supra note 3.
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animals-in scientific production. The underlying observation is that
scientific claims cannot be robust or replicable unless a panoply of
nonhumans cooperates, so to speak, with the researcher in what could be
seen (to borrow a locution from law) as joint and several agency. Much of
the work in a laboratory, on this view, amounts to disciplining the entire
cast of humans and nonhumans to function harmoniously together.8 Thus,
in a forensic laboratory, for example, results will not be reliable, or even
readable, unless the analyst actually conducts the requisite tests,9 follows
the proper procedures, and uses pure reagents and well-calibrated
instruments. Moreover, each node in the complex network of activities
known as "testing" must conform to its own professional rules and
standards of practice, some of which may be regulated by law: for example,
training requirements for forensic scientists, certified test protocols, and
quality-control criteria for lab equipment and materials, all nested within
labs that themselves must meet applicable measures of performance.10 The
functioning of all these elements together, sometimes friction free and
sometimes less so, is what STS scholars call science in action. This way of
thinking about science-stressing the heterogeneity of the resources that go
into the production of knowledge and being attentive to the messy details of
practice-stands worlds apart from the abstract Popperian logic of
falsifiability embraced by the Supreme Court as a criterion of reliability in
Daubert v. Merrell Dow Pharmaceuticals, Inc."

The turn to science in action liberated science studies, indeed some
would say science itself, from remaining a purely philosophical abstraction.
It rightfully directed the analyst's eye to science and technology as social

8. This line of thinking goes by the name of actor-network theory (ANT). For a classic article
illustrating the ANT approach, though not by that name, see Michel Callon, Some Elements of a
Sociology of Translation: Domestication of the Scallops and the Fishermen of St Brieuc Bay, in
POWER, ACTION AND BELIEF: A NEW SOCIOLOGY OF KNOWLEDGE? 196, 211-14 (John Law ed.,
1986). In the ANT framework, the heterogeneous human and nonhuman elements of the network
are seen as engaged in processes of mutual enrollment, with corresponding dynamics of resistance
and negotiation until harmony is achieved at each network node. If irretrievable breakdown
occurs anywhere in the network, the entire network fails to cohere, the experiment or
demonstration fails, and the facts or artifacts sustained by the network never achieve closure or
stability. Id. at 219-21. See also Bruno Latour, On Actor-Network Theory: A Few Clarifications,
47 SOZIALE WELT 369, 369-70 (1996) (further describing actor-network theory).

9. Many state forensic labs have suffered breakdowns at even this elementary level of
compliance. For an especially egregious example entailing large social costs, see Sally Jacobs,
Annie Dookhan Pursued Renown Along a Path of Lies, BOS. GLOBE, Feb. 3, 2013,
http://www.bostonglobe.com/metro/2013/02/03/chasing-renown-path-paved-with-
lies/Axw3AxwmD33lRwXatSvMCL/story.html, archived at http://perma.cc/5J5T-BJVH.

10. For example, the Centers for Disease Control and Prevention (CDC) supports the Clinical
Laboratory Improvement Amendments of 1988 (CLIA) regulations, which establish federal
standards applicable to all U.S. facilities or sites that perform tests on human specimens. Clinical
Laboratory Improvement Amendments (CLIA), CENTERS FOR DISEASE CONTROL & PREVENTION,
http://wwwn.cdc.gov/clia/, archived at http://perma.cc/CV5H-V8V2.

11. 509 U.S. 579, 593 (1993).
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activities, no different in their enrollment of human passions, interests, and
material resources than any other mode of collective human behavior. This
Article, however, argues that a nornatively adequate understanding of how
the law can fruitfully engage with science demands a further turn of analytic
attention, from science in action to science for action. Though not stated in
precisely these terms, it is science for action that has been the primary
concern of legal thought, since the law (unlike STS) is rarely interested in
fact making for its own sake but only inasmuch as facts serve the ultimate
purposes of legal decision making. Thus, when the Supreme Court
articulates new rules for the admissibility of expert evidence, it is grappling
in effect with a problem of science for action.' 2  There is, however, a
dimension of STS research on science for action that supplements
conventional legal analysis. In such STS work, the purpose is not, as it is in
judicial or administrative decision making, to lay down rules for how
science ought to be injected into legal contexts. Rather, it is to understand
in a comprehensive fashion how knowledge becomes useful, and usable, in
forums such as courts of law.

Whereas STS scholars interested in science in action may rest content
with following a crime-scene blood sample into a testing lab and watching
its conversion into a claimed DNA match (or nonmatch), the STS scholar
concerned with science for action will just as naturally follow the sample
into the courtroom. Once there, key problems from an STS standpoint
would include how a lab-generated claim that two DNA samples match, or
fail to match, is taken up by lawyers, juries, and judges; how disputes
among experts are resolved; and ultimately, what influence such claims and
counterclaims have on the processes of making reasoned decisions and
rendering justice." STS-trained students of science for action certainly
share with legal analysts the sense that science is important because facts
matter for how policy is made and how society behaves. But whereas legal
thought has tended to put scientific reliability at the center of its field of
vision, STS scholars are just as interested in the law itself as a domain of
technical practice that shapes, as much as it is shaped by, its interactions
with science and technology.

The project of studying science in action often concerns itself with so-
called truth claims, i.e., statements that one or another claimed fact about

12. See generally id. (establishing the standard for admitting expert testimony); Gen. Elec.
Co. v. Joiner, 522 U.S. 136 (1997) (establishing the standard of appellate review for trial-court
applications of the Dauhert rule); Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999)
(determining that in the admissibility standard for expert testimony, there is no difference between
scientific knowledge and other types of specialized knowledge).

13. For a study of forensic sciences that is primarily concerned with science in action, see
LYNCH ET AL., supra note 2. By contrast, a study of DNA fingerprinting that is more concerned
with science for action is Sheila Jasanoff, The Eye of Everyman: Witnessing DNA in the Simpson
Trial, 28 SOC. STUD. SCI. 713 (1998).
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the word is unambiguously true. How, STS scholars have asked, do
scientists come to accept some statements about the world as true facts? A
very general answer from the sociology of scientific knowledge is that truth
is what the relevant community of scientists or technical experts deems to
be true.14 What ensures the robustness of scientific truth claims, in other
words, is the existence of a community of like-minded inquirers, with
shared theoretical and methodological commitments, who are prepared to
certify the validity of a community member's findings. This position
correlates well with the admissibility test laid down in 1923 in Frye v.
United States, 5 in which scientific evidence was held to be sufficiently
reliable if it has found "general acceptance" within the relevant scientific
community in which it belongs.1 6 Decades of Frye jurisprudence, however,
revealed unresolved sociological and political questions latent in the
criterion of "general acceptance": acceptance in which community, as
defined by whom, and subject to what modes of supervision or rules of
good practice?' 7 Inconsistent adjudicatory results, coupled with industry
pressure to control unfriendly juries, led in time to the Daubert trilogy of
rulings.18 Here, the Supreme Court turned its back on general acceptance as
such in favor of a hybrid approach that did not entirely abandon Frye, but
positioned trial judges as gatekeepers, free to decide through a mix of
criteria (some would say a checklist) whether proffered evidence satisfies
the judiciary's sense of scientific reliability and relevance.1 9 There is
considerable evidence that the Daubert trilogy caused a rise in summary
judgments precluding plaintiffs' access to trials, but opinion on the
implications of the trilogy for the law's understanding of and respect for
science remains more divided.20

14. Many works affirm this position including, importantly, LUDWIK FLECK, GENESIS AND
DEVELOPMENT OF A SCIENTIFIC FACT 157-63 (1979); LATOUR, supra note 6, at 26-29; and

STEVEN SHAPIN, A SOCIAL HISTORY OF TRUTH: CIVILITY AND SCIENCE IN SEVENTEENTH-

CENTURY ENGLAND 3 (1994). See also H.M. COLLINS, CHANGING ORDER: REPLICATION AND

INDUCTION IN SCIENTIFIC PRACTICE 18 (1985) ("Science, like any other cultural activity, rests on
a foundation of taken-for-granted reality. Usually scientists spend their time looking at things
through the frame of reference that they were given when they were trained.").

15. 293 F. 1013 (D.C. Cir. 1923).
16. Id. at 1014.
17. See Paul C. Giannelli, The Admissibility of Novel Scientific Evidence: Frye v. United

States, a Half-Century Later, 80 COLUM. L. REV. 1197, 1208 (1980) (discussing the inadequate or
inconsistent parameters that courts have considered in applying the general acceptance test).

18. See supra note 12.

19. See Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579, 597 (1993) (announcing the
standard for expert testimony under the Federal Rules of Evidence, which superseded Frye).

20. See LLOYD DIXON & BRIAN GILL, CHANGES IN THE STANDARDS FOR ADMITTING

EXPERT EVIDENCE IN FEDERAL CIVIL CASES SINCE THE DAUBERT DECISION 62 (200 1) (finding

that "[c]hallenges to expert evidence increasingly resulted in summary judgment after Daubert" as
"nearly 90 percent of the summary judgments went against plaintiffs"). Whether or not the trilogy
succeeded remains open to debate. See, e.g., Margaret A. Berger, What Has a Decade of Daubert
Wrought?, 95 AM. J. PUB. HEALTH S59, S61 (2005) (noting the "numerous problems" that arise
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II. Serviceable Truths: Science in Aid of Law

The science for action move, while more directly relevant to law's
concerns than purely science in action, still affords a kind of primacy to the
production and use of scientific knowledge. It seems to leave unquestioned
the presumption that-for both science and law-achieving high-quality
knowledge is the most important goal to be served. Any apparent retreat
from this commitment arouses frissons of unease in an institution whose
legitimacy rests as much on its ability to discern factual falsehoods as to
deliver fairness and justice.2 1 Those anxieties are compounded in an era
when the manufacture of disinformation, with facts concocted to serve
special interests, seems on the rise; 22 politicians and publics are said to have
declared war on science;23 and in the terms coined by television comedian
Stephen Colbert, in public life truth has given way to "truthiness."24 That
word, which won an immediate following, "refers to the quality of
preferring concepts or facts one wishes to be true, rather than concepts or
facts known to be true."25 The last thing the law wants is to be seen as a

when courts apply the Daubert standard in toxic torts cases); David L. Faigman, Where Law and
Science (and Religion?) Meet, 93 TEXAS L. REV. 1659, 1674 (2015) (concluding that the Court's
"methodology-conclusion distinction is .. . useless"); Sheila Jasanoff, Law's Knowledge: Science
for Justice in Legal Settings, 95 AM. J. PUB. HEALTH S49, S57 (2005) (characterizing Daubert as
"[driving] a wedge between reason and justice").

21. See, e.g., Jasanoff, supra note 20, at S51 (comparing the process of fact making in law and
science and asserting that "lying (or its legal equivalent, perjury) is among the most serious
offenses one can commit in either arena, because it threatens each institution's public
legitimacy").

22. See, e.g., THOMAS O. MCGARITY & WENDY E. WAGNER, BENDING SCIENCE: HOW

SPECIAL INTERESTS CORRUPT PUBLIC HEALTH RESEARCH 2 (2008) (arguing that "the institutions
of science are under attack" by special interest groups, who have developed "sophisticated
strategies" to "advance their ideological and economically motivated goals"); DAVID MICHAELS,
DOUBT IS THEIR PRODUCT: HOW INDUSTRY'S ASSAULT ON SCIENCE THREATENS YOUR HEALTH,
at xi (2008) ("Polluters and manufacturers of dangerous products tout 'sound science,' but what
they are promoting just sounds like science but isn't."); NAOMI ORESKES & ERIK M. CONWAY,
MERCHANTS OF DOUBT: HOW A HANDFUL OF SCIENTISTS OBSCURED THE TRUTH ON ISSUES
FROM TOBACCO SMOKE TO GLOBAL WARMING 7 (2010) (telling the story of how special interest
groups used the "Tobacco Strategy" to "attack science and scientists" and to confuse the public
about global climate change).

23. CHRIS MOONEY, THE REPUBLICAN WAR ON SCIENCE 5 (2005). See also Joel Achenbach,
Why Do Many Reasonable People Doubt Science?, NAT'L GEOGRAPHlC, Mar. 2015,

http://ngm.nationalgeographic.com/2015/03/science-doubters/achenbach-text, archived at http://
perma.cc/RP44-PR7P ("We live in an age when all manner of scientific knowledge ... faces
organized and often furious opposition. Empowered by their own sources of information and their
own interpretations of research, doubters have declared war on the consensus of experts.").

24. The Colbert Report: The Word-Truthiness (Comedy Central television broadcast Oct. 17,
2005), available at http://thecolbertreport.cc.com/videos/63ite2/the-word---truthiness, archived at
http://perma.cc/E8ZB-Y7K2.

25. AMERICAN DIALECT SOCIETY, TRUTHINESS VOTED 2005 WORD OF THE YEAR BY
AMERICAN DIALECT SOCIETY 1 (2006), available at http://www.americandialect.org/Words
_oftheYear-2005.pdf, archived at http://perma.cc/W2E3-5G58. See also 2006 Word of the
Year, MERRIAM-WEBSTER, http://www.merriam-webster.com/word-of-the-year/2006-word-of-
the-year.htm, archived at http://perma.cc/492N-QPVP (announcing the 2006 Word of the Year as



Texas Law Review

defender of truthiness. Already under attack as promoters of "junk
science," 26 legal institutions and professionals have preferred in recent
decades to try to repair their somewhat battered armor of scientific
respectability, asserting that courts, and the law more generally, are entirely
competent to discriminate between the gold of good science and the base
metal of false claims.27

But what if legal thought were to set aside its somewhat one-sided
obsession with the quality of the science it so readily and voraciously
consumes-focusing on how law can best accommodate an imagined,
independent, and preexisting science-and were instead to ask the
symmetrical question of how science might best aid and advance the
purposes of the law? That change in perspective would justify the second
move this Article makes: to shift our inquiry from the validation of
scientific claims, whether in labs, courts, or intermediate spaces such as
peer-reviewed journals, to a more normative concept that I referred to in
earlier work as serviceable truth. This I characterized at the time as "a state
of knowledge that satisfies tests of scientific acceptability and supports
reasoned decision making, but also assures those exposed to risk that their
interests have not been sacrificed on the altar of an impossible scientific
certainty."28 The point of this move is not merely that, in interchanges
between law and science, a balance needs to struck between scientific facts
and reasons on the one hand and the nurture and protection of human lives
and flourishing on the other. The term "serviceable" also calls attention to
the fact that science's role in the legal process is not simply, even
preeminently, to provide a mirror of nature. Rather, it is to be of service to
those who come to the law with justice or welfare claims whose resolution
happens to call for scientific fact-finding. As in the case of the
admissibility of scientific evidence, the production of this kind of "good
enough" knowledge has long been a preoccupation of the law in
contemporary societies, perhaps less visibly so in administrative rulemaking
than in courtroom battles of experts. Yet, as discussed in my prior work on
expert advisory committees, U.S. rules of administrative procedure that
demand "substantial evidence," 29 not absolute certainty, as a basis for
standard setting can be seen as expressing a core commitment to serviceable

"truthiness" and citing to the American Dialect Society definition); Dick Meyer, The Truth of
Truthiness, CBS NEWS (Dec. 12, 2006, 12:39 PM), http://www.cbsnews.com/news/the-truth-of-
truthiness/, archived at http://perma.cc/H68R-PYQX (describing the popularity and appropriate-
ness of the concept among Americans).

26. PETER W. HUBER, GALILEO'S REVENGE: JUNK SCIENCE IN THE COURTROOM 2 (1991).

27. See, e.g., Gen. Elec. Co. v. Joiner, 522 U.S. 136, 149 (1997) (Breyer, J., concurring)
("[J]udges have increasingly found in the Rules of Evidence and Civil Procedure ways to help
them overcome the inherent difficulty of making determinations about complicated scientific, or
otherwise technical, evidence.").

28. JASANOFF, THE FIFTH BRANCH, supra note 5, at 250.

29. Administrative Procedure Act, 5 U.S.C. 706 (2012).
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truth. 30 STS scholarship on science for action can enrich and strengthen the
law's efforts to arrive at and implement such serviceable truths, in part by
clarifying the mutual obligations of science and law at four crucial stopping
points along the cascade of deference.

III. Judicial Deference: Fact or Fiction?

Once again, however, a brief detour is in order to see how the law has
historically interpreted its relationship to science in the three topical areas
that featured most prominently in this symposium: criminal law, bioethics,
and environmental law. That legal norms may take precedence over factual
considerations is not controversial in any of these topical domains. Many
examples can be cited of just this kind of legal override of scientific claims
in all of these areas. There is, for example, a deep-seated and cross-cutting
legal commitment to stability in the rule of stare decisis and in the law's
frequent preference for protecting settled expectations. 3' Both act as brakes
against rapidly realigning legal rules with social demands for change.
Scientific and technological change in particular, courts have repeatedly
held, do not in and of themselves call for revisiting older legal outcomes,
not even when individual liberty, that most cherished of American values, is
at stake and new knowledge or technical capabilities could make a
difference to how it is protected. 32 More subtly, courts have repeatedly
taken it upon themselves to balance the factual assertions of science and the
normative dictates of law against one another in defining categories of
fundamental significance for the legal system: life or nonlife; living matter
or nonliving property; natural or socially constructed; public or private. 33

In criminal jurisprudence, for example, courts have been reluctant to
reopen convictions simply because advances in science, most especially
DNA fingerprinting, now offer more definitive means of establishing the
facts than when a case was originally tried. Thus, in District Attorney's

30. JASANOFF, THE FIFTH BRANCH, supra note 5, at 250.

31. For a noted statement of this commitment to stability, even on the most contested issues in
U.S. politics, see the Supreme Court's opinion in Planned Parenthood of Southeastern
Pennsylvania v. Casey:

The ability of women to participate equally in the economic and social life of the
Nation has been facilitated by their ability to control their reproductive lives. The
Constitution serves human values, and while the effect of reliance on Roe cannot be
exactly measured, neither can the certain costs of overruling Roe for people who have
ordered their thinking and living around that case be dismissed.

505 U.S. 833, 856 (1992) (citations omitted).
32. E.g., Jennifer E. Laurin, Criminal Law's Science Lag: How Criminal Justice Meets

Changed Scientific Understanding, 93 TEXAS L. REV. 1749, 1751-52 (2015) (explaining that even
in the face of new scientific evidence that could exonerate thousands of individuals convicted of
arson, it is rare for courts to revisit convictions).

33. See Sheila Jasanoff, Introduction: Rewriting Life, Reframing Rights, in REFRAMING
RIGHTS: BIOCONSTITUTIONALISM IN THE GENETIC AGE 6 (Sheila Jasanoff ed., 2011) (listing the
different issues of classification that courts must address when dealing with genetic technologies).
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Office for the Third Judicial District v. Osborne,34 a 5-4 majority of the
Supreme Court held that inmates do not have a constitutional right to
postconviction DNA tests.35 Justice Roberts noted, "[t]he availability of
technologies not available at trial cannot mean that every criminal
conviction, or even every criminal conviction involving biological
evidence, is suddenly in doubt. The dilemma is how to harness DNA's
power to prove innocence without unnecessarily overthrowing the
established system of criminal justice." 36 Eyewitness testimony, too, has
not been definitively rejected as one of several forms of permissible
evidence in criminal trials, despite mounting evidence of its unreliability
from psychological and other studies. 37 In Perry v. New Hampshire,38 the
Supreme Court allowed the introduction of eyewitness testimony as long as
it was not tainted by improper police conduct.39 In defense of its holding,
the Court asserted familiar dogmas of legal process: that "the jury, not the
judge, traditionally determines the reliability of evidence" and there are
"other safeguards built into our adversary system that caution juries against
placing undue weight on eyewitness testimony of questionable
reliability." 40

In the area of bioethics, broadly defined, judicial decisions have
repeatedly put social values such as the child's best interests, the integrity
of the family unit, and the judiciary's own prerogatives above claims
grounded in science. In one early and still notorious judgment, a California
court refused to release Charlie Chaplin from child support payments to a
baby girl conclusively shown not to be his by the blood tests of the time.4 1

Motivating factors may have included the child's helplessness, Chaplin's
wealth, doubts about the test, and the court's unwillingness to let science
take over what it felt to be the responsibility of judging.42 Today, the idea
that paternity claims should not be settled by DNA tests would be

34. 557 U.S. 52 (2009).
35. Id. at 72.
36. Id. at 62. The Court noted that many states already had enacted laws detailing the

circumstances under which defendants could claim access to DNA tests. Id.
37. See generally ELIZABETH LOFTUS ET AL., EYEWITNESS TESTIMONY: CIVIL AND

CRIMINAL 1-12 (5th ed. 2013) (providing an introduction to the concerns over eyewitness
testimony and methods used to come to evaluate and address those concerns). See also Jennifer
Mnookin, Constructing Evidence and Educating Juries: The Case for Modular, Made-in-Advance
Evidence About Eyewitness Identifications and False Confessions, 93 TEXAS L. REV. 1809, 1818-
21 (2015).

38. 132 S. Ct. 716 (2012).
39. Id. at 721. See also Adam Liptak, Eyewitness Evidence Needs No Special Cautions, Court

Says, N.Y. TIMES, Jan. 11, 2012, available at http://www.nytimes.com/2012/01/12/us/supreme-
court-says-witness-evidence-needs-no-special-cautions.html?-r=0, archived at http://perma.cc/
P6AU-LHU6.

40. Perry, 132 S. Ct. at 728.
41. Berry v. Chaplin, 169 P.2d 442, 450-52 (Cal. Dist. Ct. App. 1946).
42. See Michael J. Saks, Accuracy v. Advocacy, TECH. REV., Aug.-Sept. 1987, at 43, 48.
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considered preposterous, and yet reminders recur that, when it comes to
ordering life, the law does not by any means regard science as the sole
arbiter of outcomes. Many states, as well as the Uniform Parentage Act, for
example, have adopted a presumption that a man is a child's father if he
was married to the mother at the time the child was born;43 this rule reflects
a social commitment to the idea of marital stability regardless of any
empirical counterevidence regarding the sexual behavior of married couples
or the frequency of children conceived by women with partners outside of
the marital relationship. In the landmark case of Johnson v. Calvert,44

California's high court awarded maternal rights to the genetic mother rather
than to the gestational surrogate, holding that gestation was merely a
service.45 As a result of that decision, the concept of a "natural" mother in
California may now exclude the ("natural") biological fact of actually
carrying a baby to term. In Buzzanca v. Buzzanca,46 yet another innovative
California family law decision, the court ruled that parenthood depends on
the intention to procreate rather than on a necessary biological relationship
between the father, the mother, and the child.47

Science and law confront each other less directly in the area of
environmental decision making, where expert inputs arrive not through a
polarizing adversarial process that pits lawyers against testifying experts
and experts against one another, but through the work of advisory
committees that function as first-line mediators between facts and values. 48

Questions raised during environmental litigation therefore tend to center on
the agency-advisory relationship: is the expert advice on a given issue
adequate for the purposes it is intended to serve, and are the regulatory
agency's justifications good enough to support the decisions it ultimately
reaches? Broadly speaking, landmark decisions on these issues show
judges grappling not so much with the production of expert knowledge per
se as with questions about the separation of powers and the extent of the
judiciary's responsibility to make sure that underrepresented voices make

43. UNIF. PARENTAGE ACT 204 (amended 2002), 9B U.L.A. 27 (Supp. 2014).
44. 851 P.2d 776 (Cal. 1993) (in bank).
45. Id. at 778, 787. This decision may be contrasted, of course, with the landmark New

Jersey case In re Baby M, 537 A.2d 1227 (N.J. 1988), in which the genetic and gestational mother,
Mary Beth Whitehead, was denied custody of the baby girl to whom she had given birth based on
an analysis of the best interests of the child. Id. at 1234-35. Though the facts and rulings were
not identical, in both cases it was social values that controlled how each court weighed the
competing claims of motherhood.

46. 72 Cal. Rptr. 2d 280 (Cal. Ct. App. 1998).
47. Id. at 282.
48. For an extended treatment of how that mediation works in practice, see JASANOFF, THE

FIFTH BRANCH, supra note 5, at 85-100, discussing the cooperative relationship between the EPA
and the Science Advisory Board.
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their way into environmental proceedings. 49  Overall, the trend in
administrative law has been to reduce the influence of environmentalist
intervenors and to defer to agency discretion on matters involving its expert
judgment.

Three examples are indicative. First, in Vermont Yankee Nuclear
Power Corp. v. Natural Resources Defense Council, Inc., 5 the Supreme

Court refused to demand additional procedures from the Atomic Energy
Commission (AEC) despite a strong showing that the agency had paid only
cursory attention to the risks of high-level radioactive-waste disposal.5 1

Only Congress, the Court unanimously held, could stipulate the minimum
procedures an agency needs to follow, and in this case the AEC had
complied with, even exceeded, statutory requirements.52 Second, six years
later in Chevron U.S.A. Inc. v. Natural Resources Defense Council, Inc.,53

the Court reaffirmed and strengthened its posture of deference in a holding
that has become one of the most cited in administrative law.54 Chevron
offers a two-step solution to resolving the respective roles of Congress, the
agencies, and the courts: first, where Congress has legislated on a specific
issue and its intent is clear, both agencies and courts must defer to that
intent; second, "if the statute is silent or ambiguous with respect to the
specific issue, the question for the court is whether the agency's answer is
based on a permissible construction of the statute."5 5 As long as the
agency's answer is so grounded, courts must defer to the agency's
discretion.56

The third example consists of two Supreme Court decisions regarding
the regulation of greenhouse gases responsible for climate change:
Massachusetts v. Environmental Protection Agency57 and Utility Air Regu-
latory Group v. Environmental Protection Agency.58 Both cases revolved
around the triadic relationship among Congress, the EPA, and the courts. In
Massachusetts v. EPA, the Supreme Court held that the EPA has the

49. For more extended discussion, see generally JASANOFF, SCIENCE AT THE BAR, supra note
2, at 87-91 (describing factors outside of expert knowledge that courts have emphasized in
landmark environmental cases).

50. 435 U.S. 519 (1978).
51. Id. at 543-45, 548.
52. Id. at 519-20, 549 n.21.
53. 467 U.S. 837 (1984).
54. Chris Walker, Most Cited Supreme Court Administrative Law Decisions, YALE J. ON REG.

BLOG (Oct. 9, 2014), http://www.yalejreg.com/blog/most-cited-supreme-court-administrative-
law-decisions-by-chris-walker, archived at http://perma.cc/N58D-3BHT. For an empirical
analysis of Chevron deference in the Supreme Court's jurisprudence, see generally Connor N.
Raso & William N. Eskridge, Jr., Chevron As a Canon, Not a Precedent: An Empirical Study of
What Motivates Justices in Agency Deference Cases, 110 COLUM. L. REV. 1727 (2010).

55. Chevron, 467 U.S. at 842-43.
56. Id. at 843-44.
57. 549 U.S. 497 (2007).
58. 134 S. Ct. 2427 (2014).
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authority to regulate greenhouse gases as an air pollutant under the broad
language of the Clean Air Act (CAA). 59 Failure to exercise that authority,
the Court further concluded, requires the agency to provide adequate
reasons as to why it was refusing a petition for rulemaking. 60 The EPA had
not provided such reasons, for example reasons based on lack of sufficient
knowledge: "If the scientific uncertainty is so profound that it precludes
EPA from making a reasoned judgment as to whether greenhouse gases
contribute to global warming, EPA must say so." 6' The holding thus turned
not on the strength of the findings of climate science in and of themselves,
but on the Court's assessment of the clarity of the congressional mandate to
EPA and the quality of the agency's justification for not regulating
greenhouse gases. The Court's view that climate science had made distinct
advances in the decades since the CAA's enactment no doubt affected its
appraisal of EPA's reasons, but it was not in itself the basis for holding the
agency to higher explanatory standards.

The Supreme Court's decision in Utility Air Regulatory Group
(UARG) again turned on a concern with the right forms and limits of legal
interpretation rather than on any deference to expert claims. At issue in that
case was EPA's so-called Tailoring Rule, with which the agency sought to
set a threshold limit for facilities that were not major polluters with respect
to other airborne substances but had the potential to be significant emitters
of greenhouse gases.62 Justice Scalia, a dissenting voice in Massachusetts,63
authored an opinion that for the most part upheld EPA's regulation of
greenhouse-gas emissions from large stationary sources but struck down
EPA's attempt to extend control to smaller sources that were not emitting
other pollutants at high enough levels to warrant regulation. 64 Here, Scalia
turned to Chevron's first prong, arguing that EPA had subverted clear
congressional intent: "We reaffirm the core administrative-law principle
that an agency may not rewrite clear statutory terms to suit its own sense of
how the statute should operate. EPA therefore lacked authority to 'tailor'
the Act's unambiguous numerical thresholds to accommodate its
greenhouse-gas-inclusive interpretation of the permitting triggers."65 That
interpretation shows Justice Scalia bowing to the decision in Massachusetts

59. Massachusetts v. EPA, 549 U.S. at 532. See also Clean Air Act, 42 U.S.C. 7401-7671
(2012). As defined in 42 U.S.C. 7602(g), "[t]he term 'air pollutant' means any air pollution
agent or combination of such agents, including any physical, chemical, biological, radioactive
(including source material, special nuclear material, and byproduct material) substance or matter
which is emitted into or otherwise enters the ambient air."

60. See Massachusetts v. EPA, 549 U.S. at 533 ("But once EPA has responded to a petition
for rulemaking, its reasons for action or inaction must conform to the authorizing statute.").

61. Id. at 534.
62. Util. Air Regulatory Grp., 134 S. Ct. at 2437.
63. Massachusetts v. EPA, 549 U.S. at 549.
64. Util. Air Regulatory Grp., 134 S. Ct. at 2446.
65. Id.
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to extend the definition of air pollutant to include greenhouse gases, while
still opting for as narrow as possible a reading of the CAA so as to limit
EPA's regulatory reach over this class of emissions.

Justice Breyer's partial concurrence in UARG also turned on the limits
of permissible statutory construction, but in a way that would have
expanded EPA's rulemaking jurisdiction. Illustrating the sometimes arcane
metaphysical bent of constitutional jurisprudence, Breyer focused on the
interpretive latitude conferred by the word "any" in the statute. 66 Ultimate-
ly, he indicated, his difference with the majority lay in the assignment of
"interpretive flexibility" 67 to the word "any" as a modifier of sources rather
than pollutants. 68 The passage is worth quoting in full for our purposes:

The implicit exception I propose reads almost word for word the
same as the Court's, except that the location of the exception has
shifted. To repeat, the Court reads the definition of "major emitting
facility" as if it referred to "any source with the potential to emit two
hundred fifty tons per year or more of any air pollutant except for

those air pollutants, such as carbon dioxide, with respect to which
regulation at that threshold would be impractical or absurd or would
sweep in smaller sources that Congress did not mean to cover." I
would simply move the implicit exception, which I've italicized, so
that it applies to "source" rather than "air pollutant": "any source
with the potential to emit two hundred fifty tons per year or more of
any air pollutant except for those sources, such as those emitting
unmanageably small amounts of greenhouse gases, with respect to
which regulation at that threshold would be impractical or absurd or
would sweep in smaller sources that Congress did not mean to

cover."69

This exchange between Breyer and Scalia, paralleling the lines of
disagreement laid out in Massachusetts v. EPA, illustrates once more how
the law accords precedence to its own institutional self-understandings-in
this case, to rules of statutory construction-over and above any deference
accorded to science.

IV. The Cascade of Deference

In an article reflecting on thirty years of Chevron jurisprudence, Abbe
Gluck comments that the most influential administrative law case of all

66. Id. at 2451-53 (Breyer, J., concurring in part and dissenting in part).
67. This term was popularized by STS scholar Harry Collins to describe the fact that scientific

observations lend themselves to many different interpretations, leading to multiple possible
conclusions. H. M. Collins, Stages in the Empirical Programme of Relativism, 11 Soc. STUD.
Sci. 3, 4-5 (1981).

68. Util. Air Regulatory Grp., 134 S. Ct. at 2452-53 (Breyer, J., concurring in part and
dissenting in part).

69. Id.
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time is founded on a cartoonish, "Schoolhouse Rock!" version of the
legislative process: "The doctrines generally assume that statutes are drafted
by a single or cohesive group of people; that when there is a delegation it is
to one, federal, agency; and that statutes progress from committee, to floor,
to vote, to conference just as the cartoon taught us."70 Gluck implies that a
goal for the next thirty years would be a more realistic judicial acknowledg-
ment of "unorthodox" legislation, taking account of variability and
incoherence in the context and content of legislation-although, as she
notes, such evolution on the part of the courts would undermine their
current monopoly power over "court-created presumptions of interpre-
tation."7 1

Interestingly, this otherwise thoughtful analysis of the interpretive
flexibility of statutory texts pays no heed to the varied ways in which
statutes incorporate a different delegation, that to technical experts. The
remainder of this Article considers how a mature understanding of the
nature of scientific fact making might influence the law's constructions of
its supervisory mission with respect to inputs from science. How in
particular might judicial responses change if the legal system abandoned its
cartoonish, or at the very least idealized, views of the scientific method? Of
course, some stylization, or simplification, of science may be necessary for
practical reasons when the law is seeking to define its responsibilities vis-a-
vis science. It is reasonable to suppose, for instance, that more deference is
warranted when scientific claims are very strong, whereas greater intrusion
of legal judgment is justified when claims are weak.72 To prompt more
systematic thinking about the relationship between scientific authority and
legal responsibility, I propose a cascade of deference as science moves from
high to low degrees of certainty and reliability. Four stopping points can be
identified for critical reflection on the law-science relationship: objectivity,
consensus, precaution, and subsidiarity.

A. Objectivity

Objectivity occupies a special place in all discussions of science.
Philosophers and sociologists of science have long asked what makes

70. Abbe R. Gluck, What 30 Years of Chevron Teach Us About the Rest of Statutory
Interpretation, 83 FORDHAM L. REV. 607, 628 (2014).

71. Id. at 630.
72. The terms "strong" and "weak" call out for further analysis, but one can see Daubert and

its progeny in part as an ongoing effort on the part of the courts to do just that. Besides the
Daubert criteria themselves, widely accepted indicators of the strength of scientific claims include
replication, repeated review of conclusions (for example, in the case of IPCC reports on climate
science), and demonstration through applications to technology. See, e.g., INTERGOVERNMENTAL

PANEL ON CLIMATE CHANGE, GUIDANCE NOTE FOR LEAD AUTHORS OF THE IPCC FIFTH

ASSESSMENT REPORT ON CONSISTENT TREATMENT OF UNCERTAINTIES 1 (2010) (identifying

mechanistic understanding, theory, data, models, and expert judgment as well as degree of
agreement as appropriate qualitative metrics for expressing certainty in findings).
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science special. How does science produce truthful accounts of nature, and
what in turn accounts for its rise in stature to the point where no modern
societies could think of living without its services? One answer is that only
science produces objective knowledge-facts that can be relied upon by all
people everywhere regardless of their cultural affiliations or interests.
Objectivity almost by definition demands a high degree of deference, since
once a factual claim on an issue is established as objective, all competing
claims must necessarily be seen as biased or distorted. Explanations of how
science establishes its objectivity vary, however, with dramatically different
accounts coming from different disciplines, historical periods, and cultural
contexts. The law has traditionally looked to philosophy of science for
authoritative insights into the nature of science, but for the law's purposes,
sociological insights that illuminate the processes of doing science hold
greater promise. 73

Where philosophers sought to ground their explanations of objectivity
in abstract ideas of theoretical adequacy and logical coherence, sociologists
turned instead to the empirical details of how scientists function as
members of organized communities who are at the same time embedded in
wider social and cultural networks. A particularly influential analysis was
that of Robert K. Merton, who posited in a 1942 article that science depends
for its success, and its capacity to resist assaults on its authority, on a strong
set of internal norms that scientists practice because of their shared
commitment to discovering the facts of nature.74 Merton identified four
such norms: communalism (findings are shared by all scientists),
universalism (facts are the same everywhere), disinterestedness (scientists
do not work for external interests), and organized skepticism (claims and
findings are skeptically reviewed). 75  He did not explicitly address the
objectivity of scientific claims, but the account he provided-of scientists
working for the advancement of universal understanding under the sharp,
critical gaze of their peers-also functioned as an explanation for science's
objectivity. In Merton's view, nonobjective scientific findings would get
weeded out through shared findings, demands for universal validity, and
responsible peer review. Science's institutional need for certifiably reliable
knowledge would ensure that these processes would function effectively to
produce a science largely untainted by subjective bias.

73. An earlier, somewhat differently focused version of this argument appeared in Sheila
Jasanoff, What Judges Should Know About the Sociology of Science, 32 JURIMETRICS J. 345
(1992).

74. ROBERT K. MERTON, The Normative Structure of Science, in THE SOCIOLOGY OF
SCIENCE: THEORETICAL AND EMPIRICAL INVESTIGATIONS 267, 267-68 (Norman W. Storer ed.,
1973). Merton's article was initially written when European science was under attack from
totalitarian political forces of the left and right.

75. Id. at 270.
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STS scholarship today regards Merton's norms less as an authoritative
account of how science is actually practiced than as a compelling statement
of the ideology of science. 76 This shift in perspective derives from a
confluence of many streams of observation and critique. To begin with,
empirical studies of science in action display a field rife with ego,
competitiveness, secrecy, and interest 77-a far cry from the idealized
sharing for the collective good posited by Merton. Further, as science
became a pervasive feature of modern culture, inquiry for inquiry's sake
receded in significance. Even publicly funded basic research, conducted
without thought of immediate financial gain, must be justified with
plausible demonstrations of its broader impacts on society.78 It is widely
accepted that the great bulk of scientific activity today is conducted to
support some sort of social need. 79 At the same time, the growth of
interdisciplinarity and the dispersal of scientific work across varied types of
nonacademic institutions (e.g., national labs, industry, spin-offs and start-
ups, and consulting companies) have eroded the notion of "organized
skepticism."80 Much science today is conducted without the cross-checks
of established disciplinary standards and the supervision of clearly
identifiable communities of peers. 81 Against this backdrop, objectivity
itself is better understood not as an intrinsic attribute of science but as a
perceived characteristic of scientific knowledge, arrived at through

76. See Michael J. Mulkay, Norms and Ideology in Science, 15 SOC. SCI. INFO. 637, 640
(1976) (characterizing Merton's work as a "grossly misleading" depiction of how science is
practiced).

77. See, e.g., WILLIAM BROAD & NICHOLAS WADE, BETRAYERS OF THE TRUTH 212-13

(1982) (summarizing the reasons why a scientist might commit fraud); DANIEL S. GREENBERG,
SCIENCE, MONEY, AND POLITICS: POLITICAL TRIUMPH AND ETHICAL EROSION 1-3 (2001)

(describing the bureaucracy of science as a "clever, well-financed claimant for money" whose
values have been "eroded" and explaining the presence and importance of money in the politics of
science); SHELDON KRIMSKY, SCIENCE IN THE PRIVATE INTEREST: HAS THE LURE OF PROFITS

CORRUPTED BIOMEDICAL RESEARCH? 179 (2003) (characterizing the trend in academic science as
moving toward "trade secrecy, intellectual property, ... conflict of interest ... [and] erosion of
public trust"). See generally LATOUR, supra note 6 (conducting a classic laboratory study
debunking the myth of disinterestedness in science).

78. The National Science Foundation, the principal funder of basic scientific research in the
United States, requires all grant applicants to address two criteria in their proposals: intellectual
merit and broader impacts. NAT'L SCI. FOUND., PROPOSAL AND AWARD POLICIES AND

PROCEDURES: PART I - GRANT PROPOSAL GUIDE, at II-9 (2014).
79. See, e.g., MICHAEL GIBBONS ET AL., THE NEW PRODUCTION OF KNOWLEDGE: THE

DYNAMICS OF SCIENCE AND RESEARCH IN CONTEMPORARY SOCIETIES 30-31 (1994)
(summarizing the shift in knowledge production toward a new framework with transdisciplinary
contexts).

80. See Gary Edmond, Merton and the Hot Tub: Scientific Conventions and Expert Evidence
in Australian Civil Procedure, LAW & CONTEMP. PROBS., Winter 2009, at 159, 170 (2009)
("Norms such as ... 'organized skepticism' encounter more fundamental difficulties when
considered in the context of changes to the organization and funding of scientific and biomedical
research in the post-war era.").

81. Id. at 171.
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culturally conditioned practices. The objectivity of science, in short, is
socially constructed.

Comparative work across national regulatory systems underscores
these conclusions. Although democratic societies generally demand that
public decisions should rest as far as possible on a bedrock of objective
knowledge, the ways in which that demand is met vary considerably across
political systems. In particular, national administrative procedures have
tended to pay different degrees of attention to three bodies whose roles are
crucial to the production of reliable public knowledge: the "body" of the
individual expert; the body of relevant knowledge; and the advisory body
charged with assessing science for action.82 Table 1 presents a summary of
these findings for the United States, United Kingdom, and Germany. While
these differences are necessarily schematic, and do not account for
considerable within-country variations, this comparison highlights the very
different mechanisms through which it is possible to achieve the appearance
of objectivity in a decision-making system.

Table 1: Three Bodies of Expertise: a Cross-National Comparison

United States United Kingdom Germany

Authorized
Embodied Most technically Experienced institutional
experts qualified experts "safe hands" representatives

Formally Empirically
grounded demonstrated Collectively

Bodies of knowledge facts (common reasoned knowledge
knowledge ("sound science") knowledge) (public knowledge)

Pluralistic, Members capable Representative
interested, of discerning the and inclusive of

Advisory but fairly balanced public good all relevant views
bodies (stakeholder) (civil service) (public sphere)

The law for the most part has paid little heed to these kinds of systemic
variations in the production of public knowledge, preferring to maintain as

82. See generally Sheila Jasanoff, Judgment Under Siege: The Three-Body Problem of Expert
Legitimacy, in DEMOCRATIZATION OF EXPERTISE?: EXPLORING NOVEL FORMS OF SCIENTIFIC
ADVICE IN POLITICAL DECISION-MAKING 209, 211 (Sabine Maasen & Peter Weingart eds., 2005)
(describing the "three bodies that are relevant to the effective integration of science and politics");
Sheila Jasanoff, The Practices of Objectivity in Regulatory Science, in SOCIAL KNOWLEDGE IN
THE MAKING 307 (Charles Camic et al. eds., 2011) (summarizing how knowledge created to serve
policy needs differs from other forms of knowledge).
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stylized a view of science in the making as Chevron does of statutes in the
making. Yet, acknowledging the constructedness of objectivity would
permit the law to fill in gaps and deficiencies that science on its own has
failed to remedy. Law work in relation to claims of scientific objectivity
then would consist of asking hard questions about the processual hinterland
of expert claims. Were the procedures sufficiently attentive to the
legitimacy of all three "bodies," that is, to individual, disciplinary, and
group integrity? In effect, these are the kinds of questions that Judge David
Bazelon of the D.C. Circuit Court of Appeals urged should be posed to
regulatory agencies in the late 1970s, including in the lead-up to Vermont
Yankee. 83 The blanket rule of deferring to Congress with regard to the
minimum procedures required of agencies may achieve repose, but as Judge
Bazelon intuitively appreciated it disregards the complex, discretionary,
even intentionally political moves by which agencies gather knowledge to
support their regulatory actions.

B. Consensus

Scientific authority is on strongest ground when it lays claim to
objectivity (i.e., unbiased knowledge of how things are), but consensus
remains an only slightly weaker basis for demanding deference. Here, the
argument is not that science has been able to access unvarnished truth, but
rather that relevant scientific communities have been able to set aside all
theoretical and methodological disagreements to come together on a shared
position. If most or all members of the relevant thought collective are in
agreement, then that collective judgment surely demands a high degree of
respect from society in general and the law more particularly.

Many governance processes in modern societies contain built-in
mechanisms for producing scientific or technical consensus. In the
regulatory system, this is the task of expert advisory committees who gather
and assess information with the explicit aim of generating a group position
on contested facts.84 One of the most pressing environmental issues of our
time, climate change, commands as much global attention as it does at
present because the body responsible for assessing the science, the
Intergovernmental Panel on Climate Change (IPCC), worked over five
successive report cycles to create a consensus on the anthropogenic origins
of climate change and some of the dire implications of unchecked global-
mean-temperature rise. 85 Despite its enormous influence on the climate

83. JASANOFF, SCIENCE AT THE BAR, supra note 2, at 76-77.

84. JASANOFF, THE FIFTH BRANCH, supra note 5, at 1.
85. INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, FIFTH ASSESSMENT REPORT

(2014), available at http://www.ipcc.ch/report/ar5/, archived at http://perma.cc/R7QA-8AAZ.
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debate, the IPCC insists that its findings are "policy-relevant and yet policy-
neutral, never policy-prescriptive."8 6

It is tempting for the legal system to take evidence of consensus as
sufficient reason to back off from further inquiry into science's internal
processes, which are taken to be adequately self-reflective and responsible.
Indeed, when a consensus has formed, attempts to destabilize that
consensus tend to appear wasteful, even illegitimate,87 especially when
dissenting voices are funded by those with an interest in evading the
implications of an "inconvenient truth."88 Undoubtedly the most notorious
of these efforts was the attempt by the tobacco industry to subvert massive
epidemiological evidence that smoking has disastrous implications for
public health; indeed, "tobacco science" became a national byword for
fraudulent science in the service of money.89 A spate of critical writing in
recent years has drawn attention to varied industry efforts to head off
regulation by generating flawed science to sow doubt where none should
have existed.90

The existence of a strong scientific consensus may dilute the need to
scrutinize scientific claims, but it is not an invitation for the law to abdicate
its normative responsibilities. Those begin with the threshold question of
delegation. If scientific consensus should serve as a prod to social choice,
then what gives experts standing to exercise such policy-shaping authority?
Are they acting in accordance with transparent and understandable rules of
delegation? Answers to these questions are far from self-evident, as
evidenced by cross-national differences in approaches to soliciting expert
advice. For example, since the dissolution of the Office of Technology
Assessment,9 1 the U.S. Congress has had no institutionalized means of
obtaining expert advice on specific legislative issues or problems. By
contrast, when the German Bundestag (Parliament) wishes to legislate on an
issue of technical complexity, it frequently establishes an Inquiry

86. Organization, INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, http://www.ipcc.ch/

organization/organization.shtml, archived at http://perma.cc/Y7SJ-M8H8.
87. See, e.g., Naomi Oreskes, Beyond the Ivory Tower: The Scientific Consensus on Climate

Change, 306 SCIENCE 1686, 1686 (2004) (insisting on the immediate policy relevance of the
consensus position on climate change, despite many details of climate dynamics not being well
understood).

88. Former Vice President Al Gore's Nobel Prize-winning 2006 documentary on climate
change was named An Inconvenient Truth, implicitly calling attention to the political implications
of the emerging climate consensus. AN INCONVENIENT TRUTH (Paramount Classics 2006).

89. See, e.g., Erica Etelson, Move to Limit and Tax Soda is the New Tobacco Fight, S.F.
EXAMINER, Sept. 30, 2014, http://www.sfexaminer.com/sanfrancisco/move-to-limit-and-tax-soda-
is-the-new-tobacco-fight/Content?oid=2907697, archived at http://perma.cc/6K59-9D4E (noting
how tobacco science was distorted by the tobacco industry for years to the point of being known
as junk science).

90. See supra note 22.
91. BRUCE BIMBER, THE POLITICS OF EXPERTISE IN CONGRESS: THE RISE AND FALL OF THE

OFFICE OF TECHNOLOGY ASSESSMENT 69 (1996).
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Commission (Enquete Kommission) to look into the matter and offer
guidance. 92 Membership on these committees is determined by the political
parties in accordance with their fractional representation in the legislature. 93

That approach, Germans believe, leads to a reliable and actionable
consensus, legitimate because it respects all important political positions
and stable because no one is excluded.94 Yet, this mixing of science and
politics struck a U.S. National Research Council (NRC) study group as a
flawed way to proceed. 95 Calling this a weakness of the German system,
the NRC commented: "Experts selected by the factions of Parliament were
not nominated by scientific bodies but directly appointed by a political
party, which could have some significant ramifications in terms of the
credibility and legitimacy of the process." 96

Yet from an STS-informed point of view, nomination by scientific
bodies is no less a political choice than selection by political parties. The
difference is that, in the U.S. case, the political dimensions are less openly
visible because of the strategic boundary work and staging done to present
science as apolitical. 97 Indeed, one might conclude that the German process
makes explicit and transparent the fact that for the legislature to seek an
expert consensus is itself a form of political delegation; legislative
appointment of experts simply holds the appointees accountable to ordinary
norms of democratic representation. The exercise of expert judgment,
moreover, necessarily involves making value choices, from the framing of
relevant questions to the weight accorded to specific pieces of evidence.98

An inquiry into the dynamics of scientific consensus during legal
proceedings may help bring these moments of tacit normative choice to
light in ways that foster greater accountability.

C. Precaution

Next down on the cascade of deference is a position where science is
marked by significant uncertainty and a potential exists for severe and
irreversible harm if policy makers follow what turns out to be the wrong

92. NAT'L RESEARCH COUNCIL OF THE NAT'L ACADS., ANALYSIS OF GLOBAL CHANGE

ASSESSMENTS: LESSONS LEARNED 90 (2007).

93. Id. at 90.
94. Id. at 90-92.
95. Id. at 92.
96. Id.
97. See, e.g., STEPHEN HILGARTNER, SCIENCE ON STAGE: EXPERT ADVICE AS PUBLIC DRAMA

51-54 (2000) (describing how the National Academy of Sciences tries in its authoritative reports to
use an "impartial tone" with regard to "sensitive policy issues" and how such reports are carefully
crafted behind the scenes to present an "impression of objectivity, unity, and credibility" despite
differing opinions).

98. See, e.g., NAT'L RESEARCH COUNCIL, UNDERSTANDING RISK: INFORMING DECISIONS IN
A DEMOCRATIC SOCIETY 103-04 (Paul C. Stern & Harvey V. Fineberg eds., 1996) (describing
how analytic techniques to reduce risk "necessarily embed value choices").
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course. These two policy triggers-scientific uncertainty and the likelihood
of serious harm-are consistent with a number of statements and definitions
of the precautionary approach from public and private bodies, including
Principle 15 of the 1992 Rio Declaration99 and the 1998 Wingspread
Consensus Statement on the Precautionary Principle.1 00 In Europe, pre-
caution is endorsed by the 1992 Maastricht Treaty, one of the constitutive
documents of the European Union (EU).10' Article 130r(2) provides that

[c]ommunity policy on the environment shall aim at a high level of
protection taking into account the diversity of situations in the
various regions of the Community. It shall be based on the
precautionary principle and on the principles that preventive action
should be taken, that environmental damage should as a priority be
rectified at source and that the polluter should pay.

While not defined in the Treaty itself, the principle was construed in a
EU Communication of 2000 as covering not only environmental protection
but

those specific circumstances where scientific evidence is insufficient,
inconclusive or uncertain and there are indications through
preliminary objective scientific evaluation that there are reasonable
grounds for concern that the potentially dangerous effects on the
environment, human, animal or plant health may be inconsistent with

the chosen level of protection. 03

If the preconditions for precaution are met, the EU Communication
demands three forms of action: an evaluation of the degree of scientific
uncertainty carried out by an independent authority; an assessment of the
risks and consequences of inaction; and participation by interested parties
under conditions of transparency. 04

99. Principle 15 states, "In order to protect the environment, the precautionary approach shall
be widely applied by States according to their capabilities. Where there are threats of serious or
irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing
cost-effective measures to prevent environmental degradation." United Nations Conference on
Environment and Development, Rio de Janeiro, Braz., June 3-14, 1992, Rio Declaration on
Environment and Development, princ. 15, U.N. Doc. A/CONF.151/26/Rev.l (Vol. I), Annex I
(Aug. 12, 1992).

100. The Wingspread Statement emerged from a 1998 conference on the precautionary
principle and its formulation has been widely cited by advocates for the environment and public
health: "When an activity raises threats of harm to human health or the environment,
precautionary measures should be taken even if some cause and effect relationships are not fully
established scientifically." Wingspread Statement on the Precautionary Principle, Sci. & ENVTL.
HEALTH NETWORK, Jan. 1998, http://www.sehn.org/state.html#w, archived at http://perma.cc/
7Y4H-XB3Z.

101. Treaty on European Union art. 130r(2), Feb. 7, 1992, 1992 O.J. (C 191) 28.
102. Id.
103. Communication from the Commission on the Precautionary Principle, at 10, COM

(2000) 1 final (Feb. 2, 2000).
104. Id. at 17.
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The precautionary approach also has diverse roots in U.S.
environmental and health and safety law, most notably in the National
Environmental Policy Act (NEPA) requirement that federal agencies should
assess the environmental impacts of "major Federal actions significantly
affecting the quality of the human environment," and consider both
unavoidable adverse effects and alternatives to the proposed action.' 0 5

Nevertheless, many U.S. commentators dismiss the precautionary principle
as antitechnology, unworkable, and even unprincipled.1 06  Attempts to
evaluate the practical application of the precautionary principle in the
United States and Europe have led others to conclude that there is no
transatlantic divide in aggregate levels of precaution but that different issues
are treated differently in the two regions.10 7

While these findings could be questioned and refined through STS
analysis, that is not the purpose of this Article. It is more important for us
to ask how the law should position itself vis-a-vis science when the widely
accepted preconditions for precaution are met, that is, when knowledge is
uncertain and there is a significant probability of grave, possibly
irreparable, harm. Rather than deconstruct the fact-finding process, or try to
press experts toward greater consensus, it makes more sense for the law to
assert its fundamental concern for justice when science is weak.

This can be done by insisting that decision makers employ what I have
elsewhere called "technologies of humility"'08 -techniques that shift
attention from what can be done to what should be done when unequal dis-
tributive outcomes are at stake. Such analysis can be organized under four
headings:

- Framing: How was the policy issue framed and would other

framings be more inclusive or responsive to society's needs?

- Vulnerability: What factors render some groups more vulner-

able to harm than others and can those factors be mitigated?

- Distribution: What distributive consequences will the pro-

posed action have and what can be done to ensure that

negative consequences will not be unequally distributed?

- Learning: What can be learned from the multiplicity of

stories and explanations that diverse social groups offer for

105. 42 U.S.C. 4332(2)(C) (2012).
106. E.g., Jonathan Adler, The Problems with Precaution: A Principle without Principle, AM.

ENTERPRISE INST. (May 25, 2011), http://www.aei.org/publication/the-problems-with-precaution-
a-principle-without-principle/, archived at http://perma.cc/U3EK-YDL8.

107. Jonathan B. Wiener, The Rhetoric of Precaution, in THE REALITY OF PRECAUTION:

COMPARING RISK REGULATION IN THE UNITED STATES AND EUROPE 3, 28 (Jonathan B. Wiener

et al. eds., 2011).
108. Sheila Jasanoff, Technologies of Humility: Citizen Participation in Governing Science,

41 MINERVA 223 (2003).
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harms that have befallen them, and can the narratives of

marginalized groups be given greater weight?

One example of such a technology of humility in existing U.S.
administrative practice is President Clinton's Executive Order 12,898 of
1994, which required federal agencies to identify and address "dispropor-
tionately high and adverse human health or environmental effects of [their]
programs, policies, and activities on minority populations and low-income
populations."' 09 This mandate to consider the distributive impacts of feder-
al policy applies to all federal programs, policies, and actions and operates
independently of parallel debates about the policy's scientific foundations.
It exemplifies a turn toward justice that does not require any prior move
through the eye of the needle of scientific reason.

D. Subsidiarity

Fourth and finally, law and science sometimes interact in situations
where facts are either nonexistent or else profoundly contested and nothing
remotely approaching an epistemic consensus exists. Sometimes such
situations reflect participants' inability to agree on a common framing of a
problem that would allow parties to engage in rational technical debate. For
example, those who believe that nuclear power, because of its need for
secrecy and high security, poses insurmountable challenges for democratic
governance will not easily find common ground with those who believe
power-plant risks are largely physical and can be reduced to acceptable
levels. Opponents of genetically engineered crops who fear loss of
biodiversity, the rise of resistant pests, or threats to their nation's food
security will find it difficult if not impossible to make common cause with
those who believe there is no evidence of risk from plant genetic
modification (GM) and that the technology is indispensable for meeting the
world's growing food needs. Other times there simply may not be
sufficient available knowledge to rule out either of two competing beliefs as
invalid, much as in the case of the wave theory and the particle theory of
light. 10

109. Exec. Order No. 12,898, 59 Fed. Reg. 7629 (Feb. 11, 1994).
110. See Rhett Allain, Is Light a Wave or a Particle?, WIRED, July 11, 2013, http://www

.wired.com/2013/07/is-light-a-wave-or-a-particle, archived at http://perma.cc/CUV6-FE6P (dis-
cussing the key concepts and main differences of the light and particle theories). Note that
American creationists have raised just this kind of claim in demanding that schools be allowed to
teach both evolution and creationism of intelligent design. See, e.g., Edwards v. Aguillard, 482
U.S. 578, 581 (1987) (considering the constitutionality of a Louisiana statute, passed on a theory
of academic freedom, that mandated the teaching of both creation science and evolution where
either was to be taught). Similarly, parents wishing to protect children against vaccines they
consider dangerous have in effect raised issues of epistemic subsidiarity. See, e.g., James G.
Hodge, Jr. & Lawrence O. Gostin, School Vaccination Requirements: Historical, Social, and
Legal Perspectives, 90 KY. L.J. 831, 844-49 (2002) (noting how vaccination opponents express
valid scientific objections about their effectiveness and other harmful effects). Critiquing these
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Under such conditions of nonreconcilable frames or nonknowledge, it
may be necessary for modern societies to recognize a principle of epistemic
subsidiarity, on the grounds that "in an increasingly secular age, people's
preference for styles of reasoning ought to be accorded the same kind of
protection that we accord, for example, to a state's constitutional choices
regarding how to organize the branches of government or how to vote in
popular elections."'' Just as political subsidiarity devolves decision-
making power to the lowest levels of responsible government, so epistemic
subsidiarity would in principle allow subordinate segments of a polity, such
as states in a federal union or nations in the international order, to hold on
to their own ways of knowing and their own collective knowledge on
contested issues.

Recognizing a subsidiarity principle, however, marks the beginning
rather than the endpoint of law work, as conceived here. First, subsidiarity
itself may take numerous different forms, such as coexistence,
cosmopolitanism, and constitutionalism. In a regime of coexistence, each
autonomous polity can maintain its beliefs without needing to respect the
other party's position. A paradigm case is the freedom to use or not use
GM crops, only with an obligation on the part of GM users to prevent
contamination of non-GM fields." 2 A regime of cosmopolitanism demands
that all parties agree to respect each other's judgments even though they do
not adopt each other's norms or reasoning. A paradigm case from the
domain of bioethics, broadly speaking, would be a willingness on the part
of those who see in vitro fertilization (IVF) as "unnatural" nevertheless to
accept other peoples' IVF children as equal to their own naturally
conceived offspring." 3  Finally, in a regime of constitutional subsidiarity,
supra-arching principles and processes of reflection would help harmonize
divergent epistemic positions. In such a system, epistemic differences

kinds of claims is beyond the purposes of this Article, but it should be emphasized that they do not
meet the threshold test laid out above for making epistemic subsidiarity claims-namely, that
strong and tested science consensus does not exist on relevant issues or the science is so deeply
contested as to provide no common ground for reasoning.

111. Sheila Jasanoff, Epistemic Subsidiarity-Coexistence, Cosmopolitanism, Constitution-
alism, 2013 EUR. J. RISK REG. 133, 136.

112. See Genetic Engineering, Plants, and Food: The European Regulatory System, GMO
COMPASS (June 2, 2006), http://www.gmo-compass.org/eng/regulation/regulatoryprocess/
156.europeanjregulatorysystemgeneticengineering.html, archived at http://perma.cc/VSX7-
RKWK (discussing European regulations that allow for freedom of choice, but that require
"[g]enetically modified plants must be grown and handled in such a way that prevents
uncontrolled mixing with conventional products").

113. A controversy in the world of celebrity fashion and art in early 2015 illustrates a lack of
such ethical cosmopolitanism. Isla Binnie, Elton John Slams Dolce & Gabbana Over "Synthetic
Baby" Comments, REUTERS, Mar. 15, 2015, available at http://www.reuters.com/article/2015/

03/15/us-people-eltonjohn-d-g-idUSKBNOMB0VV20150315, archived at http://perma.cc/X4Y9-
Z2VM. The designer team Dolce and Gabbana and the singer-songwriter Elton John called for a
boycott of each other's artistic creations when the former referred to IVF children as "chemical"
and "synthetic," eliciting angry reactions from John, the father of two such children. Id.
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might still persist, but members of the polity would agree on principles of
accountability to ensure that experts and officials everywhere are held
comparably accountable for their beliefs and decisions.

V. Conclusion

Questions about the appropriate relationship between law and science
are often posed, as they were for this symposium, in terms of improving the
flow of scientific knowledge into legal proceedings. That framing of the
issues is importantly asymmetric in that it downplays the law's institutional
responsibility to maintain order and stability in scientifically and
technologically advanced societies, while also protecting liberty and
delivering justice. A less one-sided analysis of law's interactions with sci-
ence leads, as argued above, to a different mapping of the terrain, one more

attentive to appropriate and inappropriate forms of deference than to
making judges more competent to assess the principles and methods used
by scientists.

Two initial moves laid the groundwork for the symmetrical treatment
of law and science advocated here: first, a focus on science for action rather
than science in action; and, second, a turn from truth in the abstract to
serviceable truths, so as to strike a better balance between the law's
epistemic and normative functions. Making these moves not only helps
improve the law's capacity to reflect on its own considerable role in
producing and transmitting new scientific and technical expertise, it also
permits legal scholarship to become more conversant with work in STS that
has analyzed how scientific claims become intelligible and useful in
contexts beyond their original sites of production. More specifically, these
moves permit legal analysts to operate with a sociologically inflected
understanding of how science is made in practice, which in turn helps
clarify the kinds of questions the law should put to science before deferring
to science's putative epistemic authority.

The cascade of deference framework laid out above reveals first and
foremost that there is significant law work to be done even when science
claims to be objective and hence speaks with utmost authority. STS
research has shown objectivity to be a historical and cultural construct; in
the interests of both truth and justice, questions need to be asked about the
process by which the appearance of objectivity was produced. Consensus
claims similarly should not simply be taken on faith but rather as invitations
to an inquiry into the legitimacy of the consensus-building process, with a
particular focus on who was at and who was not at the tables where
consensus was achieved. When science rests on weaker foundations, the
work of the law can reasonably shift toward more normative concerns.
Thus, in situations where knowledge is uncertain and precaution is
warranted, the law can serve society's needs best by ensuring decision
makers' use of technologies of humility. And in cases where little or no
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basis exists to prefer one interpretation of the facts over another, the law can
play a valuable role by laying down workable rules of epistemic
subsidiarity.

In sum, by taking up the complex and nuanced picture of science that
has emerged from STS scholarship over the past several decades, legal
institutions can sharpen their powers of normative reflection and intelligent
rulemaking. The result would be a culture of genuine enlightenment in
which neither law nor science plays second fiddle to the other, but both are
equally engaged in building just and knowledgeable societies.
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Criminal Law's Science Lag:

How Criminal Justice Meets Changed

Scientific Understanding

Jennifer E. Laurin*

Introduction

In 1996, Andrew Babick was convicted of arson and felony murder
and sentenced to life in prison when a jury found that he had set the home
of his drug dealer ablaze, killing two sleeping children.' Babick claimed
that he had not been involved and that the fire must have been accidental. 2

As a federal appeals court deciding Babick's habeas petition would later
observe, the direct evidence of Babick's culpability was thin: While Babick
admitted that he had visited the home twice the night of the fire, only the
shaky and self-interested testimony of the home's owner established that
Babick had visited close in time to the blaze. 3

But other aspects of the state's case were powerful. The state
presented two experts in fire science who testified that their investigation of
the crime scene revealed that the fire had been deliberately set.4 Drawing
on then-widespread beliefs in the fire-investigation community, the state's
expert testified that the characteristics of visible burn patterns, including
their lack of a "V" shape, established that the fire had been caused by
flammable liquid poured throughout the homes Also appearing as a state's
expert was a fire-department dog handler who testified that his dog,
Samantha, had canvassed the crime scene and alerted to the smell of fire
accelerants-a technique pioneered by the Bureau of Alcohol, Tobacco, and
Firearms in 1982.6 Although laboratory testing had not detected accelerants
inside the home or on evidence recovered from Babick, the handler testified
that Samantha's detection abilities were more sensitive than laboratory

* Professor, University of Texas School of Law. Thanks to participants in the Texas Law
Review symposium, especially Judge Cheryl Johnson, and to David Faigman, Brandon Garrett,
and Wendy Wagner for input on earlier drafts. Thanks also to Hensleigh Crowell for to-die-for
research assistance.

1. Babick v. Berghuis, 620 F.3d 571, 574-75 (6th Cir. 2010); Babick v. Berghuis, No. 1:03-
CV-20, 2008 WL 282166, at *33 (W.D. Mich. Jan. 29, 2008).

2. Babick, 2008 WL 282166, at *31.
3. Babick, 620 F.3d at 576, 578.
4. Babick, 2008 WL 282166, at *25-26.
5. See generally DAVID L. FAIGMAN ET AL.. MODERN SCIENTIFIC EVIDENCE: FORENSICS

9:31 (student ed. 2008) (describing old, prevailing views on arson investigation).
6. Babick, 2008 WL 282166, at *31; John J. Lentini, The Evolution of Fire Investigation and

Its Impact on Arson Cases, CRIM. JUST., Spring 2012, at 12, 14.
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equipment and that the dog was "100 percent correct every time" she
alerted to chemicals.'

Babick's lawyer attempted to mount a challenge to the scientific
evidence, but was unable to find experts willing to testify contrary to the
state's proffered analysis.' This was so, notwithstanding that four years
prior to Babick's trial the National Fire Protection Association had
published NFPA 921, a Guide for Fire and Explosion Investigations (NFPA
921), which set forth several concepts of fire science and procedures for fire
investigation that contradicted the state's experts' use of burn patterns to
identify accelerant.9 In particular, NFPA 921 recognized that advances in
scientific understanding had displaced conventional wisdom about the
observed traits of natural and accelerant-driven burn patterns with the
concept of "flashover"-a stage of fire in which combustion makes
naturally and accelerant-caused burn patterns frequently indistinguishable. 0

NFPA 921 also rejected the use of canine alerts not confirmed by laboratory
analysis."

Widespread acknowledgement and acceptance of NFPA 921 in the
fire-investigation field took time, however. Fire-investigation training and
practice increasingly rejected visual burn-pattern analysis as a reliable
method of identifying chemical accelerant.' 2 In 2000, the Department of
Justice's Technical Working Group on Fire/Arson Scene Investigation
published a report identifying NFPA 921 as the "benchmark for the training
and expertise of' fire experts, 13 a conclusion that courts increasingly
reached as well.' 4  In 2014, Babick, represented by lawyers from the

7. Babick, 2008 WL 282166, at *31; People v. Babick, No. 1996-2562 FC, at 3 (Cir. Ct.
Calhoun Cnty. Nov. 7, 2014) (order granting motion for new trial), http://thearsonproject.org/
charm/wp-content/uploads/2014/11 /Babick-opinion-granting-motion.pdf, archived at http://
perma.cc/KP78-PNWY.

8. Babick, 620 F.3d at 577; Babick, No. 1996-2562 FC at 3-4.
9. FAIGMAN ET AL., supra note 5, at 9:28, 9:46-49 (relating the history of NFPA 921 and

discussing areas of scientific agreement and disagreement between the guide and fire
investigators).

10. Id. at 9:31 (describing the tendency of some natural fires to appear as if they were
caused by ignitable liquids).

11. Paul C. Giannelli & Kimberly Gawel, Arson Evidence, 47 CRIM. L. BULL. 1241, 1255
(2011).

12. Lentini, supra note 6, at 15-18 (explaining the changing approaches to flashover burns
and other burn-pattern analysis).

13. TECHNICAL WORKING GROUP ON FIRE/ARSON SCENE INVESTIGATION, U.S. DEP'T OF

JUSTICE, FIRE AND ARSON SCENE EVIDENCE: A GUlDE FOR PUBLIC SAFETY PERSONNEL 6
(2000).

14. E.g., Bryte ex rel. Bryte v. Am. Household, Inc., 429 F.3d 469, 478 (4th Cir. 2005) (citing
an investigator's deviation from NFPA 921 standards as one reason to affirm the trial court's
exclusion of the investigator's causation testimony); Fireman's Fund Ins. Co. v. Canon U.S.A.,
Inc., 394 F.3d 1054, 1057-58 (8th Cir. 2005) (finding in the context of expert testimony that
NFPA 921 "qualifies as a reliable method endorsed by a professional organization"); Travelers
Indem. Co. v. Indus. Paper & Packaging Corp., No. 3:02-CV-491, 2006 WL 1788967, at *4 (E.D.
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University of Michigan Law School Innocence Clinic, persuaded a
Michigan state court that the eighteen years since his conviction had seen
the emergence of a new consensus surrounding fire science and that this
constituted newly discovered evidence warranting a new trial.15

Babick's case is one of hundreds of arson convictions whose factual
basis has been undermined by significant new developments in fire
science.1 6 It is also one of many, many more convictions in which scientific
testimony that passed muster at the time of trial is substantially called into
question by changed understanding in the relevant field." Of course, the
potential for changed scientific understanding to undermine the factual
basis for criminal convictions is endemic to the justice system's use of
scientific evidence in adjudicating guilt. Law's quest for truth must end at
some point; we call that point "justice" and accept, to a degree, the socially
constructed nature of its truth function.'" Science, by contrast, embraces
contingent understanding, subject to testability and empirical support.19
Law cannot, of course, fully bend to science's pace and manner of truth
production. But neither can it shut its eyes to scientific change without
compromising the integrity of justice. The consequences of that incomplete
accommodation are magnified in criminal law, where the individual and
societal costs of error are at their peak.

The central normative claim of this Article is that the criminal justice
system does far too little to grapple with the implications of scientific
change for its truth-finding functions. Andrew Babick's case is unrepresen-
tative in an important respect: relief from a conviction premised on expert

Tenn. June 27, 2006) ("The [c]ourt recognizes that NFPA 921 is a peer reviewed and generally
accepted standard in the fire investigation community.").

15. Trace Christenson, Michigan Convict Denied Bond After Winning Murder Retrial,
DETROIT FREE PRESS, Dec. 16, 2014, http://www.freep.com/story/news/local/michigan/2014/
12/16/andrew-babick-bond-retrial-hearing/20468719/, archived at http://perma.cc/UVJ4-3A6G.

16. The Innocence Project of Texas identified more than one thousand individuals in Texas
alone who were serving prison sentences for arson when the group began a review of those
convictions in 2011. Statewide Arson Review, INNOCENCE PROJECT OF TEX.,
http://www.ipoftexas.org/statewide-arson-review, archived at http://perma.cc/7T74-7BV4.

17. See, e.g., Paul C. Giannelli, Daubert and Forensic Science: The Pitfalls of Law
Enforcement Control of Scientific Research, 2011 U. ILL. L. REV. 53, 81-87 (describing
controversy surrounding bullet-lead composition analysis).

18. See Burr v. Florida, 474 U.S. 879, 881 (1985) (Marshall, J., dissenting from denial of
certiorari) ("[T]he institutions of criminal justice have been adjusted in recognition that a jury's
verdict and truth are not unerringly synonymous."); Edward K. Cheng, Changing Scientific
Evidence, 88 MINN. L. REV. 315, 329 (2003) (asserting that the law requires some expediency that
prevents prolonged research); Jennifer L. Mnookin et al., The Need for a Research Culture in the
Forensic Sciences, 58 UCLA L. REV. 725, 744 (2011) (contrasting science's dynamism with law's
finality concerns); Peter H. Schuck, Multi-Culturalism Redux: Science, Law, and Politics, 11
YALE L. & POL'Y REV. 1, 14-25 (1993) (detailing the competing cultures of science and law).

19. See Mnookin et al., supra note 18, at 744 (explaining that in science, "answers are always
provisional and can be updated"); Schuck, supra note 18, at 16 ("[S]cience is committed to a
conception of truth ... reached through a conventional methodology of proof.").
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evidence that was, but is no longer, viewed as valid by the scientific
community is exceedingly rare. The result is what the Article dubs a
"science lag": even as scientific understanding evolves, criminal justice
outcomes whose epistemic bona fides depend on the reliability of that
science remain rooted in discredited knowledge.

While there is no reason to think that this type of science lag is
confined to criminal law,20 this Article identifies special features of the
criminal justice system that perpetuate the lag and confound efforts to
mitigate it. Academic attention to the criminal law's grappling with
changed scientific understanding specifically has to date tended to focus on
legal, doctrinal barriers to the receipt of quality, current science information
in the courtroom.2' These are important concerns. But criminal law's
science lag is significantly more pervasive and systemic. In fact, as the
Article will argue, every institutional actor engaged in the production and
use of scientific evidence in criminal cases is poorly situated or incentivized
to find or correct the errors that changed science can reveal. One
implication of this observation is that even if we fashioned legal doctrinal
fixes, as some have suggested, the lag would remain. Thus, identifying the
institutional, structural forces that conspire against remedying the science
lag suggests potential solutions that attend to nonjudicial spaces.

Clarity about the limited scope of the inquiry here is in order. I attend
only to the question of how the criminal justice system does, and should,
take changed science on board with already adjudicated, presumptively
"final," case determinations.22 This slices off at least three related and
important areas of inquiry. First, the Article is concerned only with
changed science, and not scientific evidence that was demonstrably
erroneous or even fraudulent at the time that it was presented. Such
circumstances are troubling, but as Part II will discuss, the criminal justice
system has in place a better infrastructure for addressing such cases than it
has for addressing truly changed science. Second, the Article is concerned
only with the narrow question of how the criminal justice system treats
already-adjudicated cases in light of relevant changed science. It does not,
except in passing, deal with the larger, important, and vexing question of
whether the criminal justice system has optimal mechanisms for scientific

20. My colleagues Lynn Blais and Wendy Wagner have identified and analyzed similar
dynamics in the administrative law context. See generally Lynn E. Blais & Wendy E. Wagner,
Emerging Science, Adaptive Regulation, and the Problem of Rulemaking Ruts, 86 TEXAS L. REv.
1701 (2008).

21. See, e.g., Jessica D. Gabel & Margaret D. Wilkinson, "Good" Science Gone Bad: How
the Criminal Justice System Can Redress the Impact of Flawed Forensics, 59 HASTINGS L.J.
1001, 1013-26 (2008) (explaining that reliable, exonerating DNA evidence is unavailable to many
prisoners postconviction due to time limits and procedural requirements).

22. Moreover, my analysis largely assumes conviction at trial rather than by plea. I do not
discuss the important and challenging question of the extent to which postconviction claims of
changed science should upend convictions by guilty plea.
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change to occur and influence adjudication in an ongoing, prospective
sense. 3 Third and perhaps most significantly, the Article does not grapple
with the difficult question of identifying a rule or set of standards that
would signal to the legal system that scientific change has occurred. I
assume for purpose of the discussion here that such change does occur, that
there are some instances (fire science, for example) where there is a high
degree of consensus within the scientific-expert community about the
nature of that change, but that scientific understanding frequently resides in
a gray area of transition.24 Sorting through that gray area is an important
project left largely to another day.

A final category of gray area is worth highlighting before proceeding.
This Article uses the term "science" capaciously. I mean to encompass not
only fields well-accepted as grounded in the theoretical and professional
underpinnings of science, but also the entire field of "forensic science" in
the criminal law.25 Many techniques of analysis widely understood to be
part and parcel of the forensic sciences have been roundly criticized as
lacking a research base, validation, peer review, or any other connection to
principles of scientific investigation.26 Significantly, and largely as a result
of a significant report published by the National Academy of Sciences in
2009, the field of forensic science is in the midst of a professional and
cultural shift that is pushing on its constituent disciplines to respond to
these criticisms and develop the kind of basic research that can validate-or
invalidate-the claims made by experts in the field.27 The central relevance

23. Cf Mnookin et al., supra note 18, at 744-49 (discussing how forensic scientists rely on
the longstanding use of a technique to infer scientific validity rather than empirical validation of
that technique).

24. See Margaret A. Berger & Lawrence M. Solan, The Uneasy Relationship Between Science
and Law: An Essay and Introduction, 73 BROOK. L. REV. 847, 852 (2008) ("[R]ather than being
in relative consensus, albeit without clear proof, the scientific community can often be in vigorous
disagreement."); Frye v. United States, 293 F. 1013, 1014 (D.C. Cir. 1923) (referring to the
"twilight zone" in the transition of science from experimental to demonstrable).

25. COMM. ON IDENTIFYING THE NEEDS OF THE FORENSIC SCI. CMTY. ET AL., NAT'L

RESEARCH COUNCIL OF THE NAT'L ACADS., STRENGTHENING FORENSIC SCIENCE IN THE UNITED

STATES: A PATH FORWARD 111 (2009) [hereinafter NAS REPORT] (describing forensic science as
"a broad array of disciplines").

26. E.g., Mnookin et al., supra note 18, at 742-44 (arguing that empiricism, transparency, and
an ongoing critical perspective are essential features of a "well-functioning research culture");
Michael J. Saks & Jonathan J. Koehler, What DNA "Fingerprinting" Can Teach the Law About
the Rest of Forensic Science, 13 CARDOZO L. REV. 361, 361-62 (1991) (elaborating on how the
legal and scientific communities began to closely challenge the methodological underpinnings of
DNA fingerprinting analysis).

27. Mnookin et al., supra note 18, at 734-39 (agreeing with the National Academy's
conclusion that traditional forensic sciences are largely unsupported by empirical data and calling
for more research on the validity of forensic methods). See also National Commission on
Forensic Science, U.S. DEPARTMENT OF JUST., http://www.justice.gov/ncfs, archived at
http://perma.cc/LT5W-KHLB (describing the role of newly formed National Commission on
Forensic Science "to promote scientific validity, reduce fragmentation, and improve federal
coordination of forensic science").
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of this movement to the arguments in this Article is that as attempts to
examine and validate forensic science increase, questions of how to deal
with changes in understanding become only more pressing.

The Article proceeds as follows. Part I makes the case that a science
lag is undesirable, situating evolving scientific understanding in the context
of the criminal law's general hostility toward undoing final judgments and
revisiting factual accuracy. Part II describes the systemic nature of the
science lag. Part III closes with reflections on how the science lag's sys-
temic properties can be countered with multi-institutional reforms.

I. The Undesirability of Criminal Law's Science Lag

Before documenting the causes of the science lag in Part II, it is well to
consider first whether what this Article treats as a glitch is in fact a feature
of our criminal justice system. After all, our system of criminal adjudica-
tion erects a high presumption against correction of error once a fact finder
renders a determination of guilt.28 The imperative of factual accuracy
embodied by the trial burden of beyond a reasonable doubt eventually
recedes, and error correction is left, in the main, as a matter of grace. 29

Accountability for this state of affairs is traditionally laid at the door of the
deceptively complex value of "finality."30 Continuous litigation drains
scarce judicial resources; the passage of time degrades memory and other
attributes of evidentiary quality; evidence favorable to the defense that
arrives late in time is viewed as opportunistic and suspect; delay in
transition from adjudication to punishment undermines deterrence; and
victims, society, and defendants have an interest in repose: these are the
interests typically cited as served by finality in the criminal justice system,
and the courts are ever vigilant that they not be undermined.3'

28. See Herrera v. Collins, 506 U.S. 390, 408 (1993) (tracing the historical development and
relatively recent availability of new trials in criminal cases); Mirjan Damaska, Evidentiary
Barriers to Conviction and Two Models of Criminal Procedure: A Comparative Study, 121 U. PA.
L. REV. 506, 575-87 (1973) (contrasting the adversarial and inquisitorial models' differing
attention to fact-finding accuracy and adjudicative finality).

29. Herrera, 506 U.S. at 417 ("History shows that the traditional remedy for claims of
innocence based on new evidence, discovered too late in the day to file a new trial motion, has
been executive clemency."). See JOHN H. LANGBEIN, THE ORIGINS OF ADVERSARY CRIMINAL
TRIAL 330-31 (2003) (discussing the role of procedure in preventing rather than correcting error);
Andrea Roth, Defying DNA: Rethinking the Role of the Jury in an Age of Scientific Proof of
Innocence, 93 B.U. L. REV. 1643, 1654-56 (2013) (reviewing the history of judicial deference to
jurors as fact finders).

30. E.g., Cheng, supra note 18, at 330; Seth F. Kreimer & David Rudovsky, Double Helix,
Double Bind: Factual Innocence and Postconviction DNA Testing, 151 U. PA. L. REV. 547, 597
(2002) ("[I]t is primarily a claimed interest in 'finality' that undergirds the opposition to
postconviction DNA testing.").

31. For an extreme example of such vigilance, see Strack v. Pelton, 637 N.E.2d 914, 916
(Ohio 1994). ("We are not unaware that our decision in effect declares as static a state of facts
that reliable scientific evidence contradicts. Nonetheless, there are compelling reasons that sup-
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But finality is not a trump card. Its animating concerns must be, and
are, balanced against the criminal justice system's enduring concern for
accuracy and, relatedly, legitimacy. Hence, defendants can make use of
limited postconviction avenues for relief from verdicts tainted with
procedural or, to a lesser extent, factual error.32 Indeed, changed science
has already worked to widen these routes, as reflected by the enactment in
every jurisdiction of statutes permitting postconviction DNA testing and
some pathway to a new trial based upon such results.33 Of course, few
scientific changes approximate DNA in terms of the potential for certainty
that it injects into criminal processes. Frequently, scientific consensus
gives way to controversy rather than new agreement.34 Nevertheless, there
is good reason to open criminal judgments to revision in light of changed
scientific understanding without categorical distinction (as the law currently
features) between DNA and all other forms of evidence.35

To begin, changed scientific evidence lacks many of the characteristics
that traditionally cause courts to be skeptical about the value of revisiting
final criminal judgments. Unlike newly discovered witnesses or
recantations, such evidence is not suspect by virtue of being late discov-
ered. 36 Changed understanding within a scientific community is a category
of information uniquely outside the control of a defendant, and the passage

port such a decision."). See also Harvey v. Horan, 278 F.3d 370, 376 (4th Cir. 2002) ("[F]inality
cannot be sacrificed to every change in technology. The possibility of post-conviction
developments, whether in law or science, is simply too great to justify judicially sanctioned
constitutional attacks upon final criminal judgments."); State v. Avery, 826 N.W.2d 60, 76 (Wis.
2013) ("A new trial is not warranted every time new technology affects evidence admitted at an
earlier trial .... ").

32. See infra subpart II(A).

33. Access to Post-Conviction DNA Testing, INNOCENCE PROJECT (Oct. 10, 2014, 9:20 AM),
http://www.innocenceproj ect.org/free-innocent/improve-the-law/fact-sheets/access-to-post-
conviction-dna-testing, archived at http://perma.cc/X5DR-GNLL.

34. See supra note 31 (listing examples of courts preferring finality over the fluidity of
science). Forensic DNA analysis, of course, has seen its fair share of controversy and shifting
consensus. JAY D. ARONSON, GENETIC WITNESS: SCIENCE, LAW, AND CONTROVERSY IN THE
MAKING OF DNA PROFILING 146-58 (2007) (recounting the "DNA Wars" in the early 1990s over
the use and regulation of DNA forensic analyses).

35. A small number of jurisdictions permit convicted individuals to seek other, non-DNA
forms of forensic testing that were not available at the time of their original trial. E.g., 725 ILL.
COMP. STAT. ANN. 5/116-3 (West 2008) (permitting convicted individuals to apply for DNA,
fingerprint, or ballistics analysis not conducted or unavailable at time of trial).

36. For an early pronouncement on this issue, see Shields v. State, 45 Conn. 266, 270 (1877),
in which the court noted:

After the trial is over and the accused stands convicted, with the heavy penalty of the
law impending and just ready to fall upon him, how easy by artful or even honest
suggestion to awaken a sympathy even in the heart of the victim ... who naturally
feels responsible for the conviction; and how easy for such witness by a process of
speculation, colored by feeling, to feel and express a doubt about the correctness of
the opinion entertained at the time of the transaction.

Id.
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of time is itself an aspect of the new information's reliability. Moreover, it
is not too idealized a view of expert testimony to acknowledge that
scientific experts are commonly accountable to a broader professional
community that provides greater accountability and indicia of reliability
than many fact witnesses. 37

The case for minimizing criminal law's science lag rests more
squarely, though, on commonly held intuitions about the criminal justice
system's fairness and legitimacy. Confidence in our institutions of criminal
justice depends upon the existence of only a tolerable gap between
adjudicated outcomes and factual reality.38 While DNA may be uniquely
discriminating in its capacity for identification, it is far from unique among
scientific disciplines in its capacity to unsettle epistemic belief. Deborah
Tuerkheimer has made this point vividly in the context of child-abuse
prosecutions that rest on discredited science surrounding shaken-baby
syndrome: in at least some such cases, where experts testified that injuries
suffered by a child could only be explained by shaking at the hands of the
last-in-time caregiver, the scientific testimony was wholly constitutive of
the crime itself.39

To be sure, in many cases scientific testimony is only a minor or
redundant link in a chain of evidence of guilt-though the same relevance
concerns arise with DNA and are managed through the use of materiality
standards. 40 But even in cases where scientific evidence might appear on
first glance to be cumulative, there is often good reason to think that the
original scientific evidence was consequential. Commentators have long
posited, and social science research now supports, that jurors attach special
weight to the testimony of scientific experts. 41 One particularly significant

37. See David S. Caudill & Lewis H. LaRue, Why Judges Applying the Daubert Trilogy Need
to Know About the Social, Institutional, and Rhetorical-and Not Just the Methodological-
Aspects of Science, 45 B.C. L. REV. 1, 4 (2003) (noting that the legal commentary on the Daubert
factors for expert testimony is dominated by the idealization of scientific accuracy).

38. See Mike Redmayne, Expert Evidence and Scientific Disagreement, 30 U.C. DAVIs L.
REV. 1027, 1046, 1073 (1997) (arguing that the legal system's "emphasis on procedural truth"
tends to exacerbate disagreements in the scientific community); Schuck, supra note 18, at 22
("Law's legitimacy, at least in the long run, rests in part upon its ability to generate outcomes that
are more or less correct.").

39. Deborah Tuerkheimer, The Next Innocence Project: Shaken Baby Syndrome and the
Criminal Courts, 87 WASH. U. L. REV. 1, 23, 27 (2009).

40. See, e.g., 18 U.S.C. 3600(g)(2) (2012) (providing that a motion for new trial shall be
granted if DNA test results "considered with all other evidence in the case ... establish by
compelling evidence that a new trial would result in an acquittal"); TEX. CODE CRIM. PROC. ANN.
art. 64.04 (West Supp. 2014) (requiring a finding that had DNA results "been available during the
trial of the offense, it is reasonably probable that the person would not have been convicted" to
vacate conviction); State v. Parmar, 808 N.W.2d 623, 632-33 (Neb. 2012) (discussing when new
DNA evidence would create a substantial likelihood of a different result at trial).

41. Paul C. Giannelli, The Admissibility of Novel Scientific Evidence: Frye v. United States, A
Half-Century Later, 80 COLUM. L. REV. 1197, 1237 (1980). The possibility that this dynamic is
undermined by the "CSI Effect"-the notion that exposure to forensic evidence through popular
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finding in the context of the emergence of newly available scientific
evidence is that jurors are far less apt to perceive weaknesses brought out
by attorney cross-examination of expert witnesses than those highlighted by
competing experts. 42 In other words, there is reason to think that the new
availability of scientific expertise is categorically likely to be material to a
hypothetical juror's deliberation, and that actual jurors may have attached
special weight to the information discredited by the new evidence. To the
extent that jurors and other legal actors attach special weight to scientific
expertise in part because of the epistemic process to which it lays claim 43-
in particular, the process of continuous experimentation and hypothesis
testing44-it is only right for law to attempt to take that process on board
rather than excluding it in the name of finality.

So the legal system should take notice of these changes. At a
minimum, changed science should not fare worse than other forms of new
information that are permitted in most jurisdictions to reopen proceedings if
it undermines the credibility of a verdict. But as Part II demonstrates,
unique and systemic barriers suppress receptivity to changed science.

II. The Pathology of the Science Lag

This Part describes what generates the criminal justice system's sci-
ence lag. While others have probed individual pieces of the puzzle laid out
below-for example, the unevenness of judicial receptivity toward changed

culture has made jurors judgmental toward prosecutors' scientific evidence (or lack thereof) and,
as a result, acquittal prone-has been posited but is contestable. See generally Tom R. Tyler,
Viewing CSI and the Threshold of Guilt: Managing Truth and Justice in Reality and Fiction, 115
YALE L.J. 1050 (2006) (positing a range of psychologically plausible juror reactions to scientific
evidence in light of exposure to the television show CSI).

42. Shari Seidman Diamond et al., Juror Reactions to Attorneys at Trial, 87 J. CRIM. L. &
CRIMINOLOGY 17, 41 (1996) (stating that strong cross-examinations have little to no effect on the
weight jurors give to expert testimony). See also Margaret Bull Kovera et al., Reasoning About
Scientific Evidence: Effects of Juror Gender and Evidence Quality on Juror Decisions in a Hostile
Work Environment Case, 84 J. APPLIED PSYCHOL. 362, 363 (1999) (indicating that jurors are
heavily influenced by expert testimony, regardless of validity); Margaret Bull Kovera et al.,
Expert Testimony in Child Sexual Abuse Cases: Effects of Expert Evidence Type and Cross-
Examination, 18 LAW & HUM. BEHAV. 653, 655-56 (1994) (noting that jurors assign more weight
to evidence that is viewed as more scientific).

43. See Richard B. Katskee, Science, Intersubjective Validity, and Judicial Legitimacy, 73
BROOK. L. REV. 857, 858 (2008) ("Scientific evidence ... offers factfinders and concerned
observers a common yardstick against which to measure the validity and explanatory power of
proffered evidence. So opinions grounded in science ... inspir[e] special confidence in judgments
based on them.").

44. See SHEILA JASANOFF, SCIENCE AT THE BAR: LAW, SCIENCE, AND TECHNOLOGY IN
AMERICA 42-44, 52-54 (1995) (discussing differences between legal and scientific cultures of
truth production); Christopher Slobogin, The Structure of Expertise in Criminal Cases, 34 SETON
HALL L. REV. 105, 105 (2003) (predicting in criminal law, as a result of the Daubert trilogy's
emphasis on testability and reliability, a "push ... away from the notion that knowledge is socially
constructed and toward a positivist epistemology that assumes we can know things objectively").
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science as a basis for revisiting criminal verdicts-the aim here is to
illustrate how pervasive and systemic the forces are that prevent the
criminal justice system from taking changed science on board. Addressing
any one force is unlikely to correct the lag.

A. Courts

For reasons explored in Part I, avenues for revisiting criminal
convictions in light of new evidence of any sort are highly limited.45 But
changed-science claims face distinctive barriers. This subpart demonstrates
why, though it paints with an admittedly broad brush in summarizing
appellate and postconviction procedures that, in their details, vary among
the fifty states and the federal system.

Following conviction, new evidence might be considered in a criminal
case through two primary pathways: a new trial motion or a petition for
habeas corpus or coram nobis-the latter of which I will refer to as
"postconviction relief." 4 6 As to the first, new trial motions typically require
a demonstration that evidence was not previously available through an
exercise of due diligence and a showing that the new evidence would
change the outcome at trial. 47 Most problematically from the standpoint of
changed science, however, such motions must be brought within a fixed,
short time window from the verdict-sometimes a matter of days or
months. 48 Such time limits frequently preclude relief in the context of
changed science, evidence of which can emerge only at the pace at which a
given scientific consensus evolves. The barrier created by time limitations
is only exacerbated by dynamics, described below, that systematically
suppress public awareness of scientific shifts.49

Postconviction relief, then, is the most likely outlet for changed-
science claims. Labyrinthine procedural hurdles-often including restric-
tive time limits for filing and bars on multiple petitions for relief-will

45. See, e.g., Daniel S. Medwed, Up the River Without a Procedure: Innocent Prisoners and
Newly Discovered Non-DNA Evidence in State Courts, 47 ARIz. L. REV. 655, 658-59 (2005)
(indicating that the procedural structure of state courts makes seeking innocence claims difficult).

46. Id. at 666-69, 675 (discussing the forms of relief that can be sought to overturn a
conviction or seek postconviction relief). See also Brandon L. Garrett, Claiming Innocence, 92
MINN. L. REV. 1629, 1670-73 (2008) (reviewing procedural difficulties for new trial motions
based on "newly discovered evidence of innocence").

47. See, e.g., Medwed, supra note 45, at 666-67 (explaining that equitable concerns
historically encouraged courts to grant new trial motions upon discovery of new evidence); Gabel
& Wilkinson, supra note 21, at 1013-14 (reviewing statutory schemes that provide for new trials
in the event of newly discovered evidence).

48. Gabel & Wilkinson, supra note 21, at 1014. Three years is the longest time window,
applicable in the federal system and a small number of states. Id.; FED. R. CRIM. P. 33(b)(1)
("Any motion for a new trial grounded on newly discovered evidence must be filed within 3 years
after the verdict or finding of guilty.").

49. See supra Part II.
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often prove dispositive barriers to relief.50 But even when those barriers can
be surmounted, changed-science claims frequently lack a foothold in the
available substantive law governing postconviction claims.

First, a changed-science claim is uniquely difficult to shoehorn into a
constitutional claim, which is a prerequisite for postconviction relief in
federal court51 and many state courts.52 Neither newly discovered evidence
of innocence nor the admission at trial of unreliable evidence proves, by its
own force, a constitutional infirmity in a conviction.53  To be sure, the
Supreme Court has held open the possibility that, at least in a capital case,
an "extraordinarily high" showing of actual innocence might demonstrate
that a prisoner was held in violation of the Constitution.54 But changed
science by its own force is unlikely to meet such a threshold. Courts
entertaining actual-innocence claims frequently require that claimants offer
affirmatively exonerative evidence such as a third party confessing guilt
rather than evidence that undermines the cumulative proof at trial, and
changed science frequently falls into the latter category.55 Moreover, the
"extraordinarily high" burden of proof of innocence, designed to leave a

50. E.g. Scott v. State, 788 N.W.2d 497, 503 (Minn. 2010) (denying new trial motion in light
of changed bullet-lead science based on postconviction time bar); Gassler v. State, 787 N.W.2d
575, 582-83, 587 (Minn. 2010) (same). See also Garrett, supra note 46, at 1690 (describing
limitations on federal courts' ability to consider new evidence of innocence); Erin Murphy, The
Mismatch Between Twenty-First-Century Forensic Evidence and Our Antiquated Criminal Justice
System, 87 S. CAL. L. REV. 633, 669-72 (2014) (describing common problems encountered by
state and federal courts in postconviction proceedings).

51. 28 U.S.C. 2254(a), 2255(a) (2012) (indicating that habeas relief requires a showing of
a constitutional violation).

52. E.g. LA. CODE CRIM. PROC. ANN. art. 930.3(1) (2008) (stating that habeas relief is granted
when constitutional error is shown); OHIO REV. CODE ANN. 2953.21(A)(1)(a) (West 2014)
(same). See also Wyatt v. State, 71 So.3d 86, 97 (Fla. 2011) (describing a defendant's claim that
conviction was unconstitutional under the Supreme Court's holdings in Brady v. Maryland, 373
U.S. 83 (1963), and Strickland v. Washington, 466 U.S. 668 (1984)).

53. Perry v. New Hampshire, 132 S. Ct. 716, 728 (2012) ("[T]he potential unreliability of a
type of evidence does not alone render its introduction at the defendant's trial fundamentally
unfair."); Herrera v. Collins, 506 U.S. 390, 400 (1993) ("Claims of actual innocence based on
newly discovered evidence have never been held to state a ground for federal habeas relief absent
an independent constitutional violation occurring in the underlying state criminal proceeding.").
See also Cavazos v. Smith, 132 S.Ct. 2, 4, 7 (2011) (per curiam) (holding that due process was not
violated under Jackson v. Virginia, 443 U.S. 307 (1979), because new developments regarding
shaken-baby syndrome were irrelevant to whether "no rational trier of fact" could have convicted
defendant based on trial evidence).

54. Herrera, 506 U.S. at 417 (acknowledging that only "a truly persuasive demonstration of
'actual innocence' . . . would render the execution of a defendant unconstitutional").

55. E.g., Carriger v. Stewart, 132 F.3d 463, 476-77 (9th Cir. 1997) (explaining that
"[r]equiring affirmative proof of innocence is appropriate" in habeas proceedings). See also Ex
parte Robbins, 360 S.W.3d 446, 458 (Tex. Crim. App. 2011) (holding that relief not warranted
where expert reevaluated previously incriminating findings and stated that she "can no longer
stand by her trial testimony").
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tiny window open for only the clearest proof of error, is too limiting to
appropriately address the science lag. 56

Of course, newly discovered evidence can at times expose other errors
of constitutional significance.57 A new witness discovered by the defense
but known to police or prosecutors may establish a violation of due process
under the doctrine of Brady v. Maryland, 58 or perhaps even a claim of
fabrication under Napue v. Illinois.59 Information that should have been
discovered or put to use by trial or appellate attorneys may provide relief
through a claim of ineffective assistance of counsel.60 Indeed, the Supreme
Court has specifically blessed ineffective assistance of counsel claims
stemming from counsels' inadequate deployment of scientific experts:
Anthony Hinton recently obtained habeas relief based on his trial attorney's
failure to seek available funds to obtain a ballistics expert other than the
inexperienced and thoroughly discredited witness he hired on the cheap. 61
But changed science can rarely be squeezed into these molds since the
essence of the changed science problem is that the prevailing view of
experts was accurate at the time of trial, and that the revised understanding
was essentially unavailable.62 Exemplary is Wyatt v. State, 63 in which a
Florida man convicted partly on the basis of comparative bullet-lead
analysis (CBLA) sought relief from his conviction following the FBI's
concession that the bullet-lead-analysis testimony had since been shown to
have "exceeded the limits of the science .... "64 The new evidence was

56. Herrera, 506 U.S. at 417.
57. See Caitlin Plummer & Imran Syed, "Shifted Science" and Post-Conviction Relief, 8

STAN. J. C.R. & C.L. 259, 276-86, 290-91 (2012) (discussing possible constitutionally based
arguments for collateral claims).

58. 373 U.S. 83 (1963).
59. 360 U.S. 264 (1959).
60. Strickland v. Washington, 466 U.S. 668, 686 (1984) (establishing guidance on constitu-

tional claims of ineffective counsel).
61. Hinton v. Alabama, 134 S. Ct. 1081, 1088-89 (2014). But see Harrington v. Richter, 131

S. Ct. 770, 785-87 (2011) (denying habeas based on a determination that state court's rejection of
ineffective assistance claim for failure to consult with blood experts was not an unreasonable
application of federal law). Anthony Hinton has since been released from death row. Alan
Blinder, Alabama Man Freed After Decades on Death Row, N.Y. TIMES, Apr. 3, 2015,
http://www.nytimes.com/2015/04/04/us/anthony-ray-hinton-alabama-prison-freed-murder.html,
archived at http://perma.cc/L8ZT-KMPN.

62. See, e.g., United States v. Higgs, 663 F.3d 726, 738 (4th Cir. 2011) (rejecting Brady claim
for nondisclosure of CBLA studies known or commissioned by FBI); Gimenez v. Ochoa, No. 12-
CV-1137-LAB-BLM, 2014 WL 1302463, at *6 (S.D. Cal. Mar. 27, 2014) (rejecting ineffective
assistance, false testimony, and actual-innocence claims concerning shaken-baby syndrome); Flick
v. Warren, No. 2:05-CV-73367, 2009 WL 3698547, at *16 (E.D. Mich. Nov. 5, 2009) (rejecting
ineffective assistance of counsel claims regarding shaken-baby syndrome), aff'd, 465 F. App'x
461 (6th Cir. 2012). Cf Latta v. Chapala, 221 F. App'x 443, 445 (7th Cir. 2007) ("Using the
methods of the 1980s during the 1980s does not violate the Constitution.").

63. 71 So. 3d 86 (Fla. 2011).
64. Id. at 95-96.
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held favorable but not Brady material since the FBI's changed view of the
science after conviction did not establish that flaws in CBLA were known
at the time of trial.65 Nor, for the same reasons, could the trial prosecutors
be found to have knowingly presented false evidence in violation of
Napue.66 And since CBLA was not discredited until after Wyatt's trial, his
trial lawyer's failure to reveal the evidence's flaws did not fall below the
objective reasonableness standard for ineffective assistance of counsel. 67

In states that have legislated postconviction pathways not solely
dependent on establishing constitutional trial violations, other difficulties
arise. Prisoners typically must establish the existence of new evidence that
could not have been discovered by reasonable diligence prior to the time of
trial, that was brought to the court without unreasonable delay, and that if
available at the time of trial would have changed the verdict. 68 But
frequently, and oddly, changed science evades classification as "new evi-
dence" due to rules excluding impeachment or cumulative information from
the ambit of actionable new evidence. Frequently courts' analysis of what
makes scientific evidence merely cumulative seems facile in light of the
known potential for scientific testimony to carry an "aura of infallibility"69

and the known error risk endemic to other types of evidence-as when an
expert is held to have simply corroborated eyewitness testimony.70 Courts
have also held that evidence that only a portion of the scientific community
has rejected earlier-presented views is merely cumulative of actual or
potential cross-examination of expert witnesses at trial.7 ' And some courts
have excluded from the ambit of new evidence any information that fails to

65. Id. at 102-03.
66. Id.
67. Id. at 103.
68. Gabel & Wilkinson, supra note 21, at 1014-15.
69. United States v. Starzecpyzel, 880 F. Supp. 1027, 1048 (S.D.N.Y. 1995).
70. E.g., Dickens v. State, 997 N.E.2d 56, 61 (Ind. Ct. App. 2013) (concluding that the

defendant failed to show that exclusion of expert CBLA evidence would make a different result at
retrial probable because the CBLA evidence was not what placed the defendant at the scene of the
crime, eyewitness testimony did).

71. See, e.g., Commonwealth v. Fisher, 870 A.2d 864, 872 (Pa. 2005) (deciding that
discrediting the CBLA expert witness with new criticism of the scientific technique would not
exculpate the defendant); Robertson v. State, No. M2013-02023-CCA-R3-CO, 2014 WL
5491315, at *11-12 (Tenn. Crim. App. Oct. 30, 2014) (determining that the FBI's change of
policy on CBLA use was not "newly discovered evidence" because shortcomings were previously
known); Peck v. State, No. E2013-01760-CCA-R3-ECN, 2014 WL 3735224, at *3 (Tenn. Crim.
App. July 28, 2014) (concluding that defense counsel successfully questioned the witness and
accordingly the expert witness testimony did not change the outcome of the trial). For examples
of federal courts reaching similar conclusions when considering Rule 33 motions for a new trial,
see United States v. Higgs, 663 F.3d 726, 743 (4th Cir. 2011), and United States v. Berry, 624
F.3d 1031, 1040 (9th Cir. 2010).
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point affirmatively to innocence. 72 These limitations create inappropriate
categorical barriers to relitigation of changed science. The typically
incremental evolution of scientific understanding will rarely generate new
and uncontroversial consensus as opposed to a new competing view. 73

Moreover, the rejection of changed-science claims as mere impeachment of
expert testimony already subject to cross-examination ignores the outsized
impact that scientific evidence might be thought to have had in a criminal
case, as well as the unique hurdles to effectively undermining scientific
expert testimony through attorney cross-examination. 74

Of course, not all claims that changed science warrants a new trial
should be granted; there are unquestionably instances where scientific
evidence at trial played a truly marginal role in proving guilt or where the
purported change is of insufficient magnitude or relevance to warrant relief.
But current doctrine keeps out too much. More critically, limited litigation
options are only one piece of the criminal justice system's systemic
inhospitability to changed science. As subsequent sections will discuss,
integrating updated scientific understanding into the criminal justice system
founders at the threshold of a range of gatekeepers.

B. Science Itself

Let us consider the role of the scientific community itself. In
particular, I focus here on the forensic-science community-researchers,
analysts, and testifying experts pursuing their craft with specific application
to criminal investigations. This does not exhaust the universe of scientific
expertise that might be tapped for criminal proceedings, but it constitutes a
significant volume and presents troubling features.

Several relevant characteristics of the forensic-science community
have long generated significant academic criticism and were launched into
the spotlight by the National Academy of Science's 2009 report on the
field. 75 Forensic-science disciplines have traditionally been, and remain,
technically and professionally rooted not in the scientific field but rather
within law enforcement.76 With a small number of exceptions-DNA

72. E.g., Newby v. State, No. A-10464, 2010 WL 3273502, at *2 (Alaska Ct. App. Aug. 18,
2010) (holding that "the weakness in the CBL analysis does not indicate that there was another
perpetrator, establish an alibi, or otherwise tend to establish Newby's innocence").

73. See Berger & Solan, supra note 24, at 852 (noting the frequency of disagreement within
the scientific community); infra subpart II(B).

74. See supra notes 39-42 and accompanying text.
75. NAS REPORT, supra note 25, at 39-52 (detailing pressures on the forensic-science

system).
76. See Rachel E. Barkow, Prosecutorial Administration: Prosecutor Bias and the

Department of Justice, 99 VA. L. REV. 271, 291-92 (2013) (describing the close relationship
between the forensic-science community and law enforcement); Jennifer E. Laurin, Remapping
the Path Forward: Toward a Systemic View of Forensic Science Reform and Oversight, 91 TEXAS
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technology among them-these disciplines are not rooted in any body of
research that has application outside of crime fighting and are not practiced
by experts who work outside law enforcement.77 At the same time, most
forensic-science disciplines-again with the possible exception of forensic
DNA-have an impoverished body of research supporting them and a weak
culture of pursuing such validation, for reasons including a lack of grant
money for non-DNA forensic-science research and the near absence of
academic programs in the field.' Those studies that have been performed
regarding either practitioner proficiency or the underlying analytical basis
for forensic-science methodologies are often either unpublished-indeed,
frequently guarded by government entities asserting privilege-or appear in
trade journals with minimal circulation outside the given field.79 And
finally, the field has long been, and still remains, highly fragmented and
unregulated: forensic scientists operate in thousands of laboratories and
law-enforcement organizations with relatively little in the way of
standardized practical or ethical guidance.80

These attributes generate an array of disincentives and barriers to
updating scientific understanding or disseminating changed understanding
within the forensic-science field. The lack of an institutional structure for
basic research as opposed to application of techniques in the field means
that the source of change would by and large be practitioners in (typically
law-enforcement-controlled) laboratories rather than comparatively

L. REV. 1051, 1060-63 (2013) (showing how the emergence of DNA revealed a lack of oversight
in other forensic-science areas).

77. See NAS REPORT, supra note 25, at 4, 7 (emphasizing forensic-science disciplines'
contribution to the criminal law and defining forensic practitioners to include scientists trained in
"chemistry, biochemistry, biology and medicine; laboratory technicians; crime scene
investigators; and law enforcement officers").

78. See Mnookin et al., supra note 18, at 742-44 (describing a research culture as one with
empiricism, transparency, and open to critical perspectives).

79. Id. at 754-56, 773-74 (noting the low circulation and access to forensic trade journals and
data); Giannelli, supra note 17, at 80-81 (discussing law enforcement suppression of independent
studies).

80. See NAS REPORT, supra note 25, at 15-16, 26 (noting the "extreme disaggregation" of the
forensic-science enterprise and the lack of "consistent mechanisms" for enforcing ethical codes);
Laurin, supra note 76, at 1063-64 (describing the fragmentation of forensic science). The leading
forensic laboratory accrediting authority, the American Society of Crime Laboratory Directors /
Laboratory Accreditation Board (ASCLD/LAB), states as one of the "guiding principles" of
forensic practice that "[l]aboratory management will take appropriate action if there is potential
for, or there has been, a miscarriage of justice due to circumstances that have come to light,
incompetent practice or malpractice." Guiding Principles, AM. SOC'Y CRIME LABORATORY
DIRECTORS, http://www.ascld-lab.org/guiding-principles, archived at http://perma.cc/QG28-
ZZAE. But in the wake of the discovery that FBI hair microscopy analysis had rendered
unsupported conclusions, ASCLD/LAB notified accredited crime laboratories of the finding and
encouraged, but did not require that the laboratories review their own hair-comparison reports and
past testimony. TEX. FORENSIC SCI. COMM'N, STATEMENT REGARDING TEXAS HAIR
MICROSCOPY REVIEW 1, available at http://www.fsc.texas.gov/sites/default/files/Statement-
Regarding-Texas-Hair-Microscopy-Review.pdf, archived at http://perma.cc/QQ53-THNA.
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disinterested researchers. Crime laboratories have every incentive to
continue in the methodologies they utilize, both from the standpoint of
avoiding costly retraining of employees and to avoid professional friction
with the police and prosecutors they disproportionately serve.8' Putting
aside institutional or motivational bias, forensic analysts are subject to
natural cognitive resistance to updating prior belief and experience that
cognitive resistance in an atmosphere where their primary mission is
resolving cases rather than pursuing open-ended research. We should
therefore expect that discoveries undermining the validity of prior
methodologies will in the short or even medium term generate controversy
rather than consensus. 82 Consider on this score the field of hair microscopy,
in which analysts microscopically examine and compare fibers and testify
as to the degree of similarity between them-permitting a jury to conclude
that a person shed their hair in a given location. 83  As early as 1974,
research demonstrated that the technique was so subjective that different
analysts reached different results with the same fibers, and ten years later
the FBI acknowledged that hair microscopy could not positively identify a
hair as belonging to an individual. 84 And yet FBI analysts testified to
precisely such conclusions through much of the 1990s. 85 Indeed, history is
replete with examples of forensic-science practitioners and the governing
bodies within the profession aligning with law enforcement against calls for
validation or voices (some scientific) of skepticism. 6

81. Calls for independent laboratories, seen in a small number of jurisdictions, are inspired
largely by these concerns. See, e.g., Paul C. Giannelli, Independent Crime Laboratories: The
Problem of Motivational and Cognitive Bias, 2010 UTAH L. REV. 247, 250-58 (describing the
variety of biases that plague forensic-science laboratories by virtue of their association with law
enforcement offices).

82. See Laurin, supra note 76, at 1054-55 (discussing the controversy the NAS Report
created after questioning the validity of every major forensic methodology).

83. NAS REPORT, supra note 25, at 156-57.
84. NAS REPORT, supra note 25, at 157-58 (summarizing a 1974 study finding that "'it was

not possible to get complete reproducibility between two or more examiners coding the same
hair"' (quoting B.D. Gaudette & E.S. Keeping, An Attempt at Determining Probabilities in
Human Scalp Hair Comparison, 19 J. FORENSIC SCI. 599, 605 (1974))); Brandon L. Garrett &
Peter J. Neufeld, Invalid Forensic Science Testimony and Wrongful Convictions, 95 VA. L. REV.
1, 49 (2009).

85. See, e.g., Garrett & Neufeld, supra note 84, at 28 (acknowledging that it is not "difficult to
find a host of reported appellate decisions describing invalid forensic science testimony");
Spencer S. Hsu, Convicted Defendants Left Uninformed of Forensic Flaws Found by Justice
Dept., WASH. POST, Apr. 16, 2012, http://www.washingtonpost.com/local/crime/convicted-
defendants-left-uninformed-of-forensic-flaws-found-by-justice-dept/2012/04/16/gIQAWTcgMT
_story.html, archived at http://perma.cc/3FNS-279Z (describing various cases reviewed in the
1990s following "reports that sloppy work by examiners at the FBI lab was producing unreliable
forensic evidence in court trials").

86. See Barkow, supra note 76, at 296-306 (blaming the close ties between law enforcement
and forensics labs for much of the scandal, carelessness, and collusion in forensic cases);
Simon A. Cole, More Than Zero: Accounting for Error in Latent Fingerprint Identification, 95 J.
CRIM. L. & CRIMINOLOGY 985, 987-90, 988 n.20 (2005) (discussing the concept of "error rate"
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Moreover, the radical decentralization and absence (at least until
recently) of overarching oversight of arson science means that even
rumblings of change within a field are not promptly communicated to
practitioners. The relative absence of legal or ethical guidance within the
field as to what, if any, notification obligations are raised by new discovery
vis-a-vis past cases means that received information may not be acted
upon.87 These attributes do much to explain how, as in the Andrew Babick
case, it took years before NFPA 921 was even known to experts in the
field.88

To be sure, the forensic-science community has been in a state of
cultural, institutional, and scientific flux since the 2009 NAS Report. Some
changes, discussed in Part III, may provide promising levers for
ameliorating the science lag. But the inertia and fragmentation that charac-
terizes forensic practice is likely to remain a significant feature of the field
for the foreseeable future and to remain a significant structural hurdle to
new scientific understanding being generated or ever seeing the light of day.

C. Prosecutors

In the event that new scientific evidence that has the potential to call
into question prior criminal verdicts does emerge, prosecutors play an
important gatekeeping role for this information. Prosecutors are the
primary consumers of scientific evidence in criminal cases. In discussing
with forensic experts the potential for examination and testing of physical
evidence to yield probative conclusions in case after case, and through
periodic professional training, prosecutors are theoretically well-positioned
to receive incremental notice that scientific change is afoot. 89 Moreover, in
light of their constitutional disclosure duties as well as their relative
institutional centralization vis-a-vis a given jurisdiction's criminal docket,
prosecutors are typically the first point of notification when scientific
evidence comes under significant public scrutiny.90 Thus, for example, the

and the myth of fingerprint identification infallibility in forensic fingerprint technology);
Giannelli, supra note 17, at 88 (discussing general resistance from the Department of Justice to the
NAS Report project on forensic science).

87. See Mnookin et al., supra note 18, at 776 (noting that courts have not required forensic
scientists to disclose exculpatory evidence to defense counsel). It is worth noting that fire science
is not, unlike most forensic methodologies, a field whose relevance is limited to criminal justice.

88. See supra notes 9-14 and accompanying text.
89. This assumes, contra the discussion in subpart II(A), that experts are themselves updating

prior knowledge.
90. See Barkow, supra note 76, at 272-74 (describing the role of prosecutors in super-

intending criminal processes); Bruce A. Green & Ellen Yaroshefsky, Prosecutorial Discretion and
Post-Conviction Evidence of Innocence, 6 OHIO ST. J. CRIM. L. 467, 506 (2009) ("The principal
power and responsibility for correcting error-even if not the ultimate legal authority-reside ir
prosecutors.... As a legal matter, and in theory, the power resides elsewhere .... But, as a
practical matter, the prosecutor has the largest say."); Erik Luna & Marianne Wade, Prosecutor.
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Department of Justice and local prosecutor agencies were the first line of
contact when the FBI Laboratory discontinued CBLA testing just as they
had been in prior and subsequent instances of FBI Laboratory error or
malfeasance. 91 And when defendants seek reexamination of old evidence in
light of new techniques or theories, they must typically obtain that evidence
either with the consent of a prosecutor or through court order in an
adversary proceeding. 92

For a variety of reasons, however, after a conviction becomes final
prosecutors are not in fact apt to perceive scientific change or to be
effective conduits of changed science that is squarely before them. To a
large extent, this insight rests on characteristics that have been widely noted
as short-circuiting prosecutors' ability and inclination to credit or disclose
favorable evidence of all types. The American prosecutor's function
encompasses a duality: to advocate for the state's interests in an adversary
contest with the defendant and also to ensure "that justice shall be done." 93

It is the latter function that is vindicated when prosecutors disclose new
evidence undermining the reliability of a prior conviction at obvious
disadvantage to their advocacy position. But personal and institutional
incentives are frequently not aligned for the tension in the prosecutor's dual
role to be resolved in favor of justice rather than adversarialism. Justice is
an ill-defined goal with an ill-defined constituency; the comparatively
clearer parameters of the adversary role make hewing to pursuit of
conviction a far more tractable goal.94 Moreover, the legal, professional,

As Judges, 67 WASH. & LEE L. REV. 1413, 1415 (2010) ("In many (if not most) American
jurisdictions, the prosecutor is the criminal justice system. For all intents and purposes, he makes
the law, enforces it against particular individuals, and adjudicates their guilt and resulting
sentences.").

91. OFFICE OF THE INSPECTOR GEN., U.S. DEP'T OF JUSTICE, AN ASSESSMENT OF THE 1996
DEPARTMENT OF JUSTICE TASK FORCE REVIEW OF THE FBI LABORATORY, at i (2014) (detailing
that Department of Justice prosecutors conducted initial review of cases implicated by discovered
laboratory error). See generally Press Release, Fed. Bureau of Investigation, FBI Laboratory
Announces Discontinuation of Bullet Lead Examinations (Sept. 1, 2005), available at
http://www. fbi.gov/news/pressrel/press-releases/fbi-laboratory-announces-discontinuation-of-
bullet-lead-examinations, archived at http://perma.cc/X4LX-9SRJ (introducing the FBI's
announcement that "it will no longer conduct the examination of bullet lead").

92. See NAT'L COMM'N ON THE FUTURE OF DNA EVIDENCE, U.S. DEP'T OF JUSTICE,
POSTCONVICTION DNA TESTING: RECOMMENDATIONS FOR HANDLING REQUESTS, at xv-xvi
(1999) (treating prosecutors as loci for postconviction evidentiary release determination); Kreimer
& Rudovsky, supra note 30, at 557-60 (describing the importance of the prosecutorial role in
determining postconviction access to evidence). The origin and legal basis for the widespread
assumption that prosecutors are the legal custodians of evidence post-trial is, to my knowledge,
unclear.

93. Berger v. United States, 295 U.S. 78, 88 (1935).
94. See, e.g., Fred C. Zacharias, Structuring the Ethics of Prosecutorial Trial Practice: Can

Prosecutors Do Justice?, 44 VAND. L. REV. 45, 46-49 (1991) (discussing the dual and often
vague role of professional duty and responsibility in criminal cases and stating that "[i]ts
vagueness leaves prosecutors with only their individual sense of morality to determine just
conduct").
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and psychological environment in which prosecutors act incentivizes
conviction and renders prosecutorial embrace of the possibility of a
defendant's innocence, certainly after the time of charging, a far riskier
move. 95  At bottom, prosecutors' supposed mandate to subordinate
advocacy to justice is poorly defined and incentivized. 96

The tension between adversary zeal and justice might be thought to
recede in the postconviction context where prosecutors are not acting in the
heat of battle. In fact, the disincentives to act as a brake on potential error
are exacerbated. A conviction not only shifts the legal presumption of
innocence but also solidifies a prosecutor's cognitive commitment to belief
in a defendant's guilt. 97 Acknowledging the potential for error entails
significant personal costs-especially if the case is the prosecutor's own,
but even if it was handled by a colleague-and political risks, as public
reaction to an erroneous confession of error will assuredly be negative. 8

Individual prosecutors have substantial caseloads and little (if any) time or
incentive to add to their burden by reinvestigating old cases. 99 And legal
and ethical constraints that might recalibrate prosecutorial incentives are at
their weakest in the postconviction context.1 00 In contrast to the trial
setting, there is no constitutional obligation to disclose exculpatory

95. See, e.g., Stephanos Bibas, Prosecutorial Regulation Versus Prosecutorial Accountability,
157 U. PA. L. REV. 959, 961-62 (2009) (lamenting some of the "deeper, systemic problems with
patterns of prosecutorial discretion").

96. See, e.g., Bruce A. Green & Fred C. Zacharias, "The U.S. Attorneys Scandal" and the
Allocation of Prosecutorial Power, 69 OHIO ST. L.J. 187, 189-90 (2008) (noting that
"[p]rosecutorial misconduct traditionally is considered to be the product of too much
independence" and stating that "[p]roposed solutions include . . . increased oversight and decision
making by supervisory personnel").

97. See Alafair S. Burke, Improving Prosecutorial Decision Making: Some Lessons of
Cognitive Science, 47 WM. & MARY L. REV. 1587, 1613 (2006) (suggesting that prosecutors may
"cling to the theory of guilt" in postconviction proceedings in order to avoid cognitive
dissonance); Fred C. Zacharias, The Role of Prosecutors in Serving Justice After Convictions, 58
VAND. L. REV. 171, 174-75 (2005) (proposing that "prosecutors' incentives at the postconviction
stage militate against taking action that benefits convicted defendants" because "prosecutors
properly presume that convicted defendants have received a fair trial and have been punished
appropriately").

98. See Zacharias, supra note 97, at 174 (asserting that postconviction action in favor of
defendants "may involve confronting a prosecutor's own error or undermining the reputation of a
colleague who erred" and "invites public distrust of the accuracy of the criminal justice system").

99. See id. (contending that prosecutorial "action that benefits convicted defendants....
means undertaking additional work that ordinarily is not required by legal requirements or the
demands of supervisors" and claiming that "the overwhelming workloads of prosecutors and the
presumption of guilt that attaches to convicted defendants can justify inaction").

100. See Daniel S. Medwed, The Prosecutor as Minister of Justice: Preaching to the
Unconverted from the Post-Conviction Pulpit, 84 WASH. L. REV. 35, 49 (2009) (remarking that

"[w]ith respect to ethics, prosecutors encounter few concrete obligations to implement the
minister-of-justice ideal in the post-conviction setting").
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evidence following conviction.0 1 Ethical rules in this context-even in the
wake of new guidance from the American Bar Association-remain
contested and, where adopted, probably ineffectual in most cases. 102 The
ABA's proposed standard, for example, would require disclosure of "new,
credible and material evidence creating a reasonable likelihood" of
innocence, but in appearing to leave to individual prosecutors the
determination of materiality or likelihood of innocence, the standard is
vague and vulnerable to the cognitive pressures discussed above.10 3

These circumstances suppress prosecutorial receptivity to
postconviction favorable evidence of all types. But prosecutorial consid-
eration of changed science faces special hurdles. First, as to the notion that
individual prosecutors might be counted on to perceive scientific evolution
because of their repeat-player status, that potential is undermined by the
slow and incremental nature of that change combined with a typically high
degree of turnover among prosecutors.1 04  Prosecutors with significant,
ongoing caseloads are highly unlikely to recognize the exculpatory potential
of evolved scientific understanding in any particular closed case-which is
the sort of particularized knowledge that is required to trigger ethical rules
of disclosure-even if they could overcome the above-discussed barriers to
embracing the credibility and materiality of such information. 10 5

101. See Dist. Attorney's Office for the Third Judicial Dist. v. Osborne, 557 U.S. 52, 68-69
(2009) (holding that the constitutional obligation to disclose material exculpatory evidence does
continue after the defendant is convicted); Arizona v. Youngblood, 488 U.S. 51, 57-58 (1988)
(holding that "unless a criminal defendant can show bad faith on the part of the police, failure to
preserve potentially useful evidence does not constitute a denial of due process of law" even
though the evidence might be beneficial to the defendant).

102. MODEL RULES OF PROF'L CONDUCT R. 3.8(g), (h) (2014); see Bruce A. Green,
Prosecutors and Professional Regulation, 25 GEO. J. LEGAL ETHICS 873, 889-93 (2012)
(recounting opposition "to new state rules of professional conduct based on ABA Model Rules
3.8(g) and 3.8(h)").

103. MODEL RULES OF PROF'L CONDUCT R. 3.8(g) (2014). See Stephen A. Saltzburg,
Changes to Model Rules Impact Prosecutors, CRIM. JUST., Spring 2008, at 1, 13 (discussing the
ABA's new standards in Model Rules 3.8(g) and 3.8(h), but noting that "not everyone was
persuaded that [these sections] provided clear enough guidance to prosecutors").

104. See, e.g., Alexandra White Dunahoe, Revisiting the Cost-Benefit Calculus of the
Misbehaving Prosecutor: Deterrence Economics and Transitory Prosecutors, 61 N.Y.U. ANN.
SURV. AM. L. 45, 60 (2005) (discussing the transient state prosecutor and estimating "the average
tenure of an Assistant D.A. in New Orleans to be two years"). Data indicates that federal
prosecutors tend to be longer serving. See Daniel Richman, Prosecutors and Their Agents, Agents
and Their Prosecutors, 103 COLUM. L. REv. 749, 787-88, 787 n.175 (2003) (citing studies
indicating "that length of service for [Assistant U.S. Attorneys] was seven years for 1990 through
1992, and eight years for 1993 through 1996").

105. See Green & Yaroshefsky, supra note 90, at 511-12 (quoting MODEL RULES OF PROF'L
CONDUCT R. 3.8(g)) (arguing that the administrative function of investigating and evaluating new
evidence should be separate from the adversarial function, which is often burdened with bias and
close mindedness and noting that ABA Model Rule 3.8(g) only requires a postconviction
reinvestigation when "the prosecutor in the office where the conviction was obtained learns of
'new, credible and material evidence creating a reasonable likelihood that' the convicted
defendant [was] innocent"); Medwed, supra note 100, at 53-57 (noting that "the post-conviction
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Additionally, the prosecution function is, as with the American criminal
justice system as a whole, highly fragmented; there are more than 2,300
prosecutors' offices in the United States, which are generally (with the
exception of the federal system and a few states) operating entirely
autonomously. 106 This means that scientific change, even if perceived by
one pocket of the system, will be slow to circulate.

Perhaps most problematic from the standpoint of prosecutors as
gatekeepers of scientific change is the fact that, in contrast to evidence
undermining the validity of a single case, shifted science threatens to upset
an array of convictions, past and future. Consider on this score the example
of scientific controversies surrounding shaken-baby-syndrome diagnoses.
While courts have begun to view the prior consensus about a unique
etiology of shaken-baby injuries as undermined by developments in the
medical field,1 07 the prosecutorial community has been far more
skeptical.10 8 Indeed, prosecutors today still are routinely trained that child-
abuse and death cases can reliably rest on the findings of medical experts
who purport to observe injuries whose nature and timing can only be
explained by abuse at the hands of care givers.10 9 The prosecutorial
community's stance is unsurprising given the substantial reliance interest
bound up in shaken-baby syndrome and the enormous institutional cost that
would attend acknowledging error. Thus, even as prosecutors increasingly

scope of the duty to disclose exculpatory evidence is far from clear" and granting that although the
recently amended Model Rule 3.8 offers some guidance, it has yet to be adopted as binding
authority).

106. See STEVEN W. PERRY & DUREN BANKS, BUREAU OF JUSTICE STATISTICS, PROSECU-

TORS IN STATE COURTS, 2007-STATISTICAL TABLES 1 (2012) (finding more than 2,300 state court

prosecutors' offices operating in 2007 and noting that "[b]y law, these prosecutors are afforded
broad discretion in determining who is charged with an offense and whether a case goes to trial").

107. See, e.g., Del Prete v. Thompson, 10 F. Supp. 3d 907, 957-58 (N.D. Ill. 2014)
(questioning whether the expert medical testimony offered by the defendant regarding shaken-
baby injuries would be sufficient to prove causation); Ex parte Henderson, 384 S.W.3d 833, 833-
34 (Tex. Crim. App. 2012) (per curiam) (accepting the lower court's grant of a new trial based on
new developments in the field of biomechanics); State v. Edmunds, 746 N.W.2d 590, 598-99
(Wis. Ct. App. 2008) (recognizing a "shift in mainstream medical opinion ... as to the causes of
the types of trauma [the victim] exhibited," and holding that "the emergence of a legitimate and
significant dispute within the medical community . .. constitutes newly discovered evidence").

108. See Keith A. Findley et al., Shaken Baby Syndrome, Abusive Head Trauma, and Actual
Innocence: Getting It Right, 12 HOUS. J. HEALTH L. & POL'Y 209, 242 (2012) ("In general,
prosecutors and child abuse pediatricians continue to strongly endorse the SBS/AHT
hypothesis .... "). See generally Jo6lle Anne Moreno & Brian Holmgren, The Supreme Court
Screws Up the Science: There is No Abusive Head Trauma/Shaken Baby Syndrome "Scientific"
Controversy, 2013 UTAH L. REV. 1357 (presenting two prosecutors' views that new medical
evidence involving Abusive Head Trauma (AHT) and Shaken-Baby Syndrome (SBS) claims are
litigation driven and not credible).

109. Tuerkheimer, supra note 39, at 28-30.
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cooperate with rather than oppose DNA-testing motions, 1 0 the compara-
tively greater disruption that changed science represents means that prose-
cutors continue to be unreliable conduits for its dissemination."'

D. Defense Counsel

Like prosecutors, defense attorneys are repeat system players and
might themselves be expected to perceive evolution in science. More
critically, in contrast to prosecutors, defense counsel have legal and ethical
obligations to advocate zealously for their defendant clients and indeed to
remain loyal to their clients' interests even after representation has ended." 2

In fact, however, defense counsel is frequently structurally disabled or
disinclined to bring changed science to the attention of defendants or the
criminal justice system more broadly.

To begin, a critical factor suppressing the significance of defense
counsel in postconviction changed evidence is the highly limited prevalence
of representation in this context. The constitution guarantees the provision
of counsel only at trial and appeals as of right." 3  Putting aside capital
defendants, who in most jurisdictions are guaranteed representation even in
postconviction proceedings pursuant to legislative enactment, 14 most
convicted individuals lose their statutory right to counsel at the termination
of direct appeals-at least until they can demonstrate the factual basis for a
colorable postconviction claim." 5 Thus, as a practical matter, most
defendants are going it alone. This severely hampers the ability to reinves-
tigate or relitigate any form of new evidence. But following the trail of

110. See THE NAT'L REGISTRY OF EXONERATIONS, UPDATE 2012, at 2-3 (2013) (describing
"a dramatic increase in the number and the proportion of exonerations that prosecutors or police
participated in obtaining").

111. See, e.g., Brief of Amici Curiae in Support of Appellant at 10 n.7, Wyatt v. State, 71
So.3d 86 (Fla. 2011) (No. 08-655), 2010 WL 2476188, at *10 n.7 (asserting that the FBI only
notifies prosecutors, not defense attorneys, when there may be unreliable evidence and that
prosecutors in many instances have failed to notify the defense attorney of such findings); Hsu,
supra note 85 (explaining that prosecutors in many cases do not notify defendants and their
attorneys about flawed forensic evidence).

112. Nix v. Whiteside, 475 U.S. 157, 189 (1986) (Blackmun, J., concurring) (explaining that
the Sixth Amendment requires "zealous and loyal advocacy"); MODEL RULES OF PROF'L
CONDUCT R. 1.6, 1.7, 1.9 (2014) (describing the duties attorneys owe current and former clients).

113. Gideon v. Wainwright, 372 U.S. 335, 342 (1963) (holding that the right to counsel
guaranteed by the Sixth Amendment is a fundamental right); Griffin v. Illinois, 351 U.S. 12, 24
(1956) (Frankfurter, J., concurring) (guaranteeing indigent clients assistance of counsel on
nonfrivolous appeals).

114. See Maples v. Thomas, 132 S. Ct. 912, 918 (2012) (noting that Alabama is "[n]early
alone among the States" in that it does not "guarantee representation to indigent capital defendants
in postconviction proceedings").

115. See, e.g., John H. Blume et al., In Defense of Noncapital Habeas: A Response to
Hofinan and King, 96 CORNELL L. REV. 435, 445 (observing that many states do not provide
indigents any right of counsel when challenging noncapital offenses and remarking that other
states provide counsel only in very limited circumstances).
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scientific development is especially challenging. Such development
happens largely out of the public eye-published, if at all, in professional
and trade journals." 6 The relevant witnesses are entirely outside the control
or reasonable ambit of the prisoner or the prisoner's agents. When changed
science is more prominently exposed, establishing that a new scientific
view would alter conclusions rendered in a prisoner's own case is a
demanding task, typically requiring retention of new experts which is
beyond the means of the typical unrepresented prisoner.' 7 Significantly, as
with Andrew Babick, many of the successfully litigated claims have been
brought by prisoners represented by innocence projects or other private
organizations with a dedicated mission and funding to conduct post-
conviction science investigations.

Perhaps most significantly, however, while defense counsel is the one
institutional actor tasked with vindicating defendants' interests, the defense
bar is poorly suited to recognize and respond to the sort of systemic
challenge that changed-scientific understanding represents. As with other
criminal-justice functions, defense services are highly fragmented across
and within states, and they frequently are provided entirely or at least in part
by private counsel appointed by courts-in other words, solo practitioners
acting with little or no institutional support.'"8  Defense services remain
notoriously underresourced, with the inadequate provision of expert and
investigative services of special concern." 9 This means that with the
exception of a small number of standout public-defender offices in the
country, there is too little focus in defense practice on countering scientific
evidence offered by the state. 20  Combined with the above-described
constraint of science developing largely in the hands of government-
controlled actors, defense attorneys are unlikely to perceive scientific
evolution by their own efforts. And because of the far-flung and little-

116. See supra notes 73-75 and accompanying text.
117. E.g., State v. Urbano-Uriostegui, No. M2012-00235-CCA-R3-CD, 2013 WL 1896931, a:

* 18 (Tenn. Crim. App. May 6, 2013) (listing the requirements that must be established in order fo-
a defendant to "'obtain a new trial on the basis of newly discovered evidence"' (quoting State v.
Nichols, 877 S.W.2d 722, 737 (Tenn. 1994)); Babick v. Berghuis, No. 1:03-CV-20, 2008 WL
282166, at *10 (W.D. Mich. Jan 29, 2008) (asserting that a defendant cannot prevail on an
ineffective assistance of counsel claim for failing to introduce expert testimony if the defendant
does not show "'what evidence counsel should have pursued and how such evidence would have
been material"' (quoting Hutchison v. Bell, 303 F.3d 720, 748 (6th Cir. 2002)).

118. NAT'L RIGHT TO COUNSEL COMM., JUSTICE DENIED: AMERICA'S CONTINUING
NEGLECT OF OUR CONSTITUTIONAL RIGHT TO COUNSEL 53 (2009); THE SPANGENBERG GRP.,
AM. BAR ASS'N STANDING COMM. ON LEGAL AID & INDIGENT DEFENDANTS, STATE INDIGENT
DEFENSE COMMISSIONS 1 (2006).

119. NAT'L RIGHT TO COUNSEL COMM., supra note 118, at 52, 93.

120. Garrett & Neufeld, supra note 84, at 10-11, 89-90 (2009). See also Harrington v.
Richter, 131 S. Ct. 770, 791-92 (2011) (reversing a lower-court holding that counsel was
ineffective for failing to call an expert to counter state's serology and blood-pattern analysis).
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coordinated nature of defense practice, new scientific knowledge percolates
slowly through the defense community.

There are efforts to counteract these limitations, to be sure, as Part III
will discuss. Professional organizations such as the National Legal Aid and
Defender Association (NLADA) and state defense bar organizations can,
and sometimes do, work to overcome the fragmentation that suppresses
dissemination of new science in the defense community.121 The emergence
of defense-services oversight entities, which now exist in some form in
forty-three states plus the District of Columbia,122 has provided greater
infrastructure in this regard. But to a still significant extent, defense
counsel is little able in the individual case to bring new scientific evidence
into the light, and even less able to spur systemic recognition of changed
science.

III. Countering the Science Lag

Part II aimed to persuade that the criminal justice system's receptivity
to new scientific information in old cases falters at numerous checkpoints.
Judicial doctrine is an important barrier to be sure, but a postconviction
right of action is of little value if upstream actors are unable to generate or
make use of new scientific evidence to assemble plausible claims for relief
from criminal verdicts undermined by changed science. If the nature of the
criminal law's science lag is systemic, then the response must be
multipronged and multi-institutional. This final Part shines a light on iso-
lated efforts to address the science lag that system actors have undertaken,
focusing on actors and institutions upstream of courtrooms which might
grease the wheels for dissemination of changed science.

A. Postconviction Relief

A necessary, though insufficient, reform to augment the ability of the
criminal justice system to update outcomes in light of changed science is to
ensure that pathways exist for defendants to return to court when new
scientific evidence emerges in their cases. The postconviction route most

121. See, e.g., Practitioner's Corner: Practice Links, NAT'L LEGAL AID & DEFENDER Ass'N,
http://www.nlada.org/Defender/DefenderPractitioner/Defender_Practitioner_Links, archived at
http://perma.cc/J6FX-F6B7 (providing links through which practitioners can access information
relating to forensic science).

122. THE SPANGENBERG GRP., supra note 118, at 3 (showing table of forty-two commissions
and year of creation); NEW YORK ST. OFF. INDIGENT LEGAL SERVICES, http://www.ils.ny.gov/,
archived at https://perma.cc/5U6L-Z5EJ (showing creation of New York commission in 2010
subsequent to the Spangenberg study). Michigan created an indigent defense commission in 2013
to replace a minimal form of statewide oversight that had existed in the form of its appellate
defender office. Michigan Indigent Defense Commission Act, Act No. 93, 2013 Mich. Pub. Acts
53 (creating the Michigan indigent defense commission for the purpose of "provid[ing] indigent
defendants in criminal cases with effective assistance of counsel").
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commonly available, namely a new-trial claim based on newly discovered
evidence, frequently features doctrinal constraints that uniquely and
inappropriately suppress receptivity to changed science. Recognizing the
value of fixing the science lag requires fashioning law that will better
accommodate science's incrementalism and that is more clear-eyed about
the potential importance of scientific evidence in juries' evaluations of
guilt.

A range of doctrinal fixes could be proposed. At a minimum, in
jurisdictions where there is no postconviction pathway to introduce newly
discovered evidence outside of constitutional or actual-innocence claims,
such a pathway should be created-at least as to scientific evidence.
Moreover, changed science should be permitted to form the basis for a
postconviction claim without time limitation so long as a prisoner
demonstrates reasonable diligence in uncovering the new evidence.

Some jurisdictions have been more ambitious in facilitating judicial
receptivity to changed science in the form of legislatively crafted, science-
specific postconviction claims. Texas took this approach in 2013 after
Texas's highest criminal court had issued a series of conflicting decisions
that struggled to shoehorn changed-science claims into Texas's existing
habeas corpus jurisprudence. 23 Senate Bill 344 authorized the grant of a
new criminal trial where new scientific evidence emerges and a prisoner
can show by a preponderance of the evidence that if the new information
had been admitted a jury would not have convicted.124 The bill's critical
significance was to remove the requirement in Texas that constitutional
violations or actual innocence be proved to obtain postconviction relief; it
thus created a science-specific claim.125 Additionally, it allowed scientific
evidence that was either entirely unavailable or that "contradict[ed]
scientific evidence relied on by the state at trial" but was not ascertainable
through reasonable diligence, thus providing an important path for
relitigation where contradictory scientific opinion emerged in a spotty or
nontransparent manner.1 26

123. See Senate Research Center, Bill Analysis, Tex. S.B. 344, 83rd Leg., R.S. (2013),
available at http://www.legis.state.tx.us/tlodocs/83R/analysis/pdf/SB00344S.pdf#navpanes=0,
archived at http://perma.cc/8R9C-ZTEW (recognizing that Senate Bill 344 "specifies that
evidence to contradict scientific evidence presented at trial is among the types of claims or issues
that can affect . .. an application for a writ of habeas corpus" and noting that the bill might modify
claims considered by the Court of Criminal Appeals).

124. TEX. CODE CRIM. PROC. ANN. art. 11.073(b) (West 2014). Interestingly, the bill passed
without opposition from state prosecutors. See Senate Committee Report, Witness List, S.B. 344,
83rd Leg., R.S. (2013), available at http://www.legis.state.tx.us/tlodocs/83R/witlistbill/
pdf/SB00344S.pdf#navpanes=0, archived at http://perma.cc/6U5V-2HM8 (listing all official bill
witnesses, indicating that there existed no direct opposition to the bill's passage).

125. TEX. CODE CRIM. PROC. ANN. art. 11.073 (West 2014).

126. Id. California also recently amended its habeas corpus statute to permit relief from a
verdict based on "false evidence," defined (as amended) as "opinions of experts that have either
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Crafting a science-specific path to postconviction relief does not, of
course, assure optimal receptivity to prisoners' efforts to revisit the science
underlying their convictions. Any such enactment leaves interpretative
work to the courts.1 27 But changed-science writs like Texas's present an
opportunity to override aspects of generally applicable postconviction
doctrines that uniquely impinge on new science claims.

B. Solving Notice Lags

A necessary step in addressing criminal law's science lag is to
recalibrate the systemic incentives and structures that currently disable the
scientific community, prosecutors, defense attorneys, and prisoners from
appreciating and making use of scientific evidence. It is important to note
that, to the extent that this recalibration depends upon changes within the

forensic-science community to bring about enhanced and more open
research and a shift away from law enforcement alignment to a more
science-rooted professional culture, there are significant efforts afoot.
Many of the central and most well-received recommendations of the 2009
NAS Report on forensic science concerned the importance of developing
resources and infrastructure for enhanced research and professional
development, and there are indications that those recommendations are
beginning to take hold.1 28 I will concentrate here, then, on what changes
might pave a smoother path for changed science to be effectively
disseminated by and to prosecutors and defense counsel. Recent examples
of ad hoc efforts on this score provide a helpful framework for imagining
how system actors can effectively handle changed science. The examples
below are not the first or only instances where the imperative to address
flawed or changed science in the criminal justice system has spurred
investigation or action; in the United States and elsewhere, ad hoc
investigative bodies or commissions have tackled allegations of individual
misconduct as well as systemic lags in the use of scientific evidence.1 29 But

been repudiated by the expert who originally provided the opinion at a hearing or trial or that have
been undermined by later scientific research or technological advances." CAL. PENAL CODE

1473 (West Supp. 2015). The legislative action in 2014 apparently responded to a California
Supreme Court interpretation of the prior habeas statute as not authorizing relief where a prior
scientific opinion was merely recanted or criticized by new developments but not shown to be
"objectively untrue." In re Richards, 289 P.3d 860, 871 (Cal. 2012).

127. See David S. Mitchell, Jr., Comment, Lock 'Em Up and Throw Away the Key: "The West
Memphis Three" and Arkansas's Statute for Post-Conviction Relief Based on New Scientific
Evidence, 62 ARK. L. REV. 501, 531 (2009) (discussing judicial evisceration of purpose behind
Arkansas's scientific-evidence habeas statute).

128. See, e.g., Work Products, U.S. DEPARTMENT OF JUST., http://www.justice.gov/ncfs/
work-products, archived at http://perma.cc/9ZJG-X4VQ (listing Department of Justice work
product addressing issues raised in the 2009 NAS Report).

129. See, e.g., STEPHEN T. GOUDGE, INQUIRY INTO PEDIATRIC FORENSIC PATHOLOGY IN
ONTARIO 437-57 (2008) (addressing the roles that coroners, police, prosecutors, and defense
counsel can play in restoring and enhancing the public's confidence in pediatric forensic
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the efforts discussed below stand out for their multi-institutional response,
and, relatedly, their insight into potential sites for institutional
transformation within the criminal justice system.

Consider the multi-institutional notification effort that developed
following the FBI's discontinuance of CBLA. In 2005, the FBI
discontinued use of CBLA following a National Research Council report
criticizing the lack of empirical basis for analytic conclusions rendered by
its analysts. 130 The FBI publicly announced the discontinuance and sent
notification letters to the approximately three-hundred law-enforcement
agencies and prosecutors' offices that had used the FBI's CBLA analysts.' 3 1

But the letters neither clearly disclosed that new science undermined
previously rendered conclusions nor identified the cases in which testimony
had been provided.3 2 Two years later, a team of reporters and lawyers
combed court records and pieced together an incomplete set of 250 criminal
cases in which CBLA testimony had been provided in criminal cases. 33

The media coverage spurred the FBI into collaboration with what became
the Joint CBLA Task Force, comprised of The Innocence Network, the
Innocence Project, the National Association of Criminal Defense Lawyers,
and private attorneys and journalists. 3 4 The work of the Task Force has
consisted of identification by the FBI of all cases in which CBLA testimony
was given against a criminal defendant, review of the testimony in each
case by both the FBI and non-FBI Task Force members, consultation
between the FBI and other Task Force members about disagreement
concerning the testimony's validity, and letter notification of the Task
Force's findings to the court of conviction and prosecutor in each case. 35

pathology); In re Investigation of the W. Va. State Police Crime Lab., Serology Div., 438 S.E.2d
501, 502, 508 (W. Va. 1993) (describing forensic analyst's misconduct in fabricating state crime
lab reports and implementing a report to address convictions that had been based on the falsified
evidence).

130. Fed. Bureau of Investigation, supra note 91.
131. Id. See also Hsu, supra note 85 (elaborating that although prosecutors received notice of

the FBI's flawed forensic work, defense attorneys did not receive such notice).
132. See Fed. Bureau of Investigation, supra note 91 (noting that the purpose of the letters is

to allow each agency to take the steps they deem appropriate for each particular case, while
asserting that "the FBI laboratory has not determined that previously issued bullet lead reports
were in error").

133. Evidence of Injustice: FBI's Bullet Lead Analysis Used Flawed Science to Convict
Hundreds of Defendants, 60 MINUTES, CBSNEWS (Nov. 16, 2007), http://www.cbsnews.com/
news/evidence-of-injustice, archived at http://perma.cc/MRM7-PH64.

134. Press Release, Nat'l Ass'n of Criminal Def. Lawyers, Innocence Network and National
Association of Criminal Defense Lawyers Announce Joint Task Force to Review Cases Impacted
by Discredited FBI Bullet Analysis (Nov. 19, 2007), available at http://www.nacdl.org/
NewsReleases.aspx?id=19299&terms=bullet+task+force, archived at http://perma.cc/D7KX-
TW6W.

135. Id.
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Additionally, the non-FBI Task Force members worked to attempt to locate
and notify defendants or defense counsel directly.136

This process has become a blueprint for subsequent, similar instances
where widely used scientific evidence became discredited. Thus, after the
FBI revealed that its own hair-microscopy experts had rendered
scientifically unsupported conclusions about hair matches, a review process
was launched that tracked the CBLA model of joint review by the FBI and
a task force from national defense organizations and notification to courts,
prosecutors, and defendants. 37 In Texas, a similar collaborative model is in
process to identify arson convictions involving discredited science and
notify the affected defendants. 138

But these efforts are ad hoc and limited.1 39 Widespread adoption faces
barriers of resources and infrastructure as well as will. A critical question
to ask is what would it take to better institutionalize these responses or at
least to ensure that there is a ready infrastructure to support more
widespread and regular deployment of ad hoc approaches.

Key to these taskforce-review efforts has been the existence of
organizations or agencies with the capacity and interest to undertake case
review and notification. Forensic-science oversight entities, which exist in
widely varying forms in most states, are a promising option-but only if
they possess the resources, mandate, and independence to perform this
function.' 4' Texas, which now is in the throes of two changed-science
review processes, offers an example via its Forensic Science Commission
(TFSC)-a nine-member commission with statutory authority to investigate
allegations of scientific misconduct or negligence, as well as to promote the
development of professional standards and training in the forensic-science
field.1 41 The TFSC first spurred the arson review now underway in Texas

136. Id.
137. See Norman L. Reimer, The Hair Microscopy Review Project: An Historic Breakthrough

for Law Enforcement and a Daunting Challenge for the Defense Bar, CHAMPION, July 2013, at
16, available at http://www.nacdl.org/champion.aspx?id=29488, archived at https://perma.cc/
JZS6-Q85Z (outlining the contours of the National Association of Criminal Defense Lawyers'
partnership with the Innocence Project and the Federal Bureau of Investigation "to review
thousands of criminal cases in which the FBI conducted microscopic hair analysis of the crime
scene evidence").

138. Statewide Arson Review, supra note 16.
139. See Linda Geddes, FBI Errors Throw Forensic Convictions into Question,

NEWSCIENTIST LIFE, Aug. 1, 2014, http://www.newscientist.com/article/dn25994-fbi-errors-
throw-forensic-convictions-into-question.html, archived at http://perma.cc/5HJK-YRW6 (noting
that only three states have launched reviews of convictions involving hair analysis).

140. See Ryan M. Goldstein, Note, Improving Forensic Science Through State Oversight, 90
TEXAS L. REV. 225, 235-49 (2011) (describing a range of approaches for state forensic-science
oversight).

141. TEx. FORENSIC SCI. COMM'N, WILLINGHAM/WILLIS INVESTIGATION 2-3 (2011)
(stating that the TFSC investigates allegations of scientific misconduct of negligence, develops
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by recommending such a process in the course of reviewing a misconduct
complaint in the Cameron Todd Willingham case. 142 It has since served a
significant coordination role in that review process as well as hair-
microscopy reviews. 143

Efforts like the task force reviews described above could also be better
institutionalized if criminal justice actors simply developed notification
procedures for when scientific change comes to light. Though neither law
nor ethics provides clear guidance in the postconviction context, criminal
justice stakeholders can and should develop best practices. Again, Texas
serves as an example. Following a revelation that a state crime laboratory
analyst had falsified data in numerous cases, the state's criminal justice
system was faced with a problem of how to ensure that defendants in all the
cases worked on by the analyst were notified. 144 The TFSC coordinated a
process, including an in-person meeting of stakeholders, for developing a
notification protocol, now published as a white paper.145  An important
function that could be served by the newly constituted National
Commission on Forensic Science would be developing similar guidance for
criminal justice actors.

Attention to the defense function, and in particular the fragmentation
and lack of resources that suppress discovery and use of changed science by
convicted individuals, is also critical. The lack of continuity of repre-
sentation for defendants in the various stages of criminal proceedings, and
the lack of organized oversight or coordination of defense services in many
jurisdictions, means that actors most closely aligned with defense interests
tend not to perceive the existence or relevance of changed science in any
individual case or system wide. Public defender offices are frequently
better positioned to see and respond to systemic shift, but they are
notoriously and in some instances grossly underresourced.1 46 Erin Murphy

standards to govern its internal processes, provides recommendations, and coordinates
accountability with other agencies).

142. Id. at 8-10.
143. Texas Hair Microscopy Case Review, TEXAS FORENSIC SCI. COMMISSION,

http://www.fsc.texas.gov/texas-hair-microscopy-case-review, archived at http://perma.cc/E88Z-
XN6R.

144. TEX. FORENSIC SCI. COMM'N & TEX. CRIMINAL JUSTICE INTEGRITY UNIT, DEFENDANT

NOTIFICATION AFTER MAJOR FORENSIC NONCONFORMANCE, at ii (2013).

145. Id.
146. See, e.g., Josh Mitchell, Public Defender Funding Restricted Despite Caseload Problem

Found in Report, MISSOURIAN, Sept. 25, 2014, http://www.emissourian.com/localnews/county
/public-defender-funding-restricted-despite-caseload-problems-found-in-report/article_37731865-
d0e0-54a2-9390-7bfe5165407c.html, archived at http://perma.cc/7EUH-VVPH (reporting that
Missouri Governor Jay Nixon vetoed and then restricted a bill twice passed by the state legislature
to address overflowing caseloads in public defender offices across the state); Ron Nixon, Public
Defenders 4re Tightening Belts Because of Steep Federal Budget Cuts, N.Y. TIMES, Aug. 23,
2013, http://www.nytimes.com/2013/08/24/us/public-defenders-are-tightening-belts-because-of-
steep-federal-budget-cuts.html?_r=0, archived at http://perma.cc/5DQN-NWRF ("Faced with
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has advocated for "dedicated, roving . .. evidence .. . advisors" with an
institutional mission to research and develop scientific evidence from a
defense perspective and to provide that information to the many dissociated
defense providers in a jurisdiction.1 47 A working model for this concept
exists in North Carolina, where that state's defense oversight office
employs a dedicated "Forensic Resource Counsel" who maintains a
repository of publicly available scientific research, noteworthy devel-
opments in the forensic science, and expert resources.1 48  Even in the
absence of resources to actively assemble scientific research, formally
lodging responsibility for receiving notification of law enforcement
disclosures of changed science with point people in state indigent defense
oversight bodies,1 49 defense bar organizations, or elsewhere, would
ameliorate the barrier that defense-services fragmentation poses to the best
intentions of notification. 50

In offering a laundry list of ideas to create new entities and augment
the duties of existing agencies and institutions, I am not blind to the
financial and political barriers to doing more in the criminal justice system.
Some of these proposals contemplate relatively modest additional
expenditures. For example, even a single, dedicated, science-resource staff
person could do wonders in a public defender organization or prosecutor's
office. Others, such as the creation of forensic-science oversight entities
along the model of Texas's, are likely to face more budgetary and political
opposition. At bottom, addressing the science lag will undoubtedly require
investments and paradigm shifts that will be hard fought. But as the

steep cuts to their budgets, federal public defenders around the country have furloughed or laid off
hundreds of lawyers and other staff members, spent less on expert witnesses and cut back on case-
related travel.").

147. Murphy, supra note 50, at 655-56.
148. FORENSIC RESOURCES: NORTH CAROLINA OFF. INDIGENT DEF. SERVICES,

http://www.ncids.com/forensic/resources/resources.shtml, archived at http://perma.cc/UC84-
4PDM.

149. See Norman Lefstein, The Movement Towards Indigent Defense Reform: Louisiana and
Other States, 9 LOY. J. PUB. INT. L. 125, 126 (2008) (noting recent indigent defense commissions
created in North Carolina, Oregon, Texas, Georgia, Virginia, Montana, North Dakota, South
Carolina, and Louisiana). Several state public defender commissions already perform monitoring
functions into which changed-science notifications could be incorporated. E.g., MICH. COMP.
LAWS ANN. 780.989(f) (West Supp. 2014) (establishing the state's indigent defense
commission's authority to create procedures for mandatory collection of data); MONT. CODE ANN.

47-1-105(9)(f) (2013) (requiring the state public defender commission to include in its reports to
state bodies information about new cases); N.D. CENT. CODE 54-61-02(1)(d) (2014) (requiring
the state commission on legal counsel for indigents to establish a means of monitoring caseloads).

150. See TEX. FORENSIC SCI. COMM'N, supra note 141, at 5 (calling on the Texas Criminal
Defense Lawyer's Association to appoint a forensic contact to be notified when the Texas
Forensic Science Commission receives notice of forensic nonconformance).
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criminal law continues to consume scientific evidence with its historic
voracity, and indeed as we happily devote greater attention to verifying the
reliability of that evidence, we must also assume the burden of calibrating
our criminal justice system in a manner that vindicates rather than obscures
the epistemic value it offers.
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Science and Policy in Setting National

Ambient Air Quality Standards:

Resolving the Ozone Enigma

Thomas O. McGarity*

I. Introduction

The elusive interaction between science and policy has dominated risk-
based standard setting since the dawn of the environmental era. This is
attributable in part to the fact that the regulatory agencies operate on the
frontiers of scientific knowledge and in part to Congress's choice of vague
language to describe the level of expected protection. This interaction is
especially apparent in the Environmental Protection Agency's (EPA's)
efforts to promulgate and revise national ambient air quality standards
(NAAQS) under 109 of the Clean Air Act-where the EPA has navigated
the boundaries between science and policy in ways that sometimes appear
arbitrary or inconsistent to outside observers. The history of the EPA's
most recent revision and attempted rerevision of the primary NAAQS for
photochemical oxidants (ozone), in which two EPA Administrators from
different political parties reached different conclusions on the same
administrative record, offers a unique perspective on the roles of science
and policy in environmental decision making.

Drawing on the ozone "rulemakings" as a case study, this Article will
explore how science and policy interact in promulgating NAAQS. After
providing an introduction to the NAAQS standard-setting process in Part II,
Parts III and IV describe the EPA's 2008 revision to the ozone NAAQS and
its reconsideration of the 2008 standard in 2009 through 2011. Part V then
draws on the case study and the relevant academic literature to explore the
roles of science and policy in environmental decision making. Part VI
examines the critical question of what policy should guide the EPA's
resolution of science-policy questions in NAAQS standard setting. Part VI
also addresses arguments that the EPA's approach to NAAQS standard
setting is incoherent because it does not provide a rational approach to
determining how much risk is too much in the context of nonthreshold
pollutants like ozone. This Article concludes that the EPA's traditional
approach to NAAQS standard setting is neither incoherent nor irrational,
and it is easily adaptable to nonthreshold pollutants.

* Joe R. and Teresa Lozano Long Endowed Chair in Administrative Law, The University of
Texas School of Law.
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II. Promulgating and Revising Ambient Air Quality Standards Under the
Clean Air Act

The Clean Air Act requires the EPA to promulgate and periodically
revise national primary and secondary ambient air quality standards for
"criteria" pollutants that may reasonably be anticipated to endanger public
health or welfare and that derive from numerous or diverse mobile or
stationary sources.1 For each of the criteria pollutants, the Agency must
first prepare a "criteria document" (now called an "integrated science
assessment" (ISA)) that "accurately reflect[s] the latest scientific knowl-
edge" on the health effects of the pollutant.2 It then establishes "primary"
NAAQS for each pollutant at a level that is "requisite to protect the public
health" while "allowing an adequate margin of safety." 3 The legislative
history of the statute makes it clear that the goal of the primary standards is
to ensure "an absence of adverse effect on the health of a statistically
related sample of persons in sensitive groups . . . ."4 The statute directs the
Agency to conduct a "thorough review" of the existing criteria document
every five years and, if necessary, revise the document and the
corresponding standards to reflect scientific information that has become
available since the last revision.5 To assist the Administrator in her assess-
ment of the scientific evidence, the statute creates an independent seven-
member Clean Air Scientific Advisory Committee (CASAC). 6

The Supreme Court elaborated on the roles of cost, risk, and un-
certainty when it reviewed the 1997 revisions of the ozone and particulate-
matter standards in the seminal case of Whitman v. American Trucking
Assn's.' The Court carefully interpreted that section's operative phrases,
"requisite to protect the public health" and "adequate margin of safety," to
conclude that the statute "unambiguously bars cost considerations from the
NAAQS-setting process. .... "8 In particular, the words "requisite" and

1. 42 U.S.C. 7408(a) (2012). This Article will focus exclusively on the primary NAAQS
for ozone. Similar science-policy issues attend the EPA's promulgation and revision of the
secondary NAAQS for ozone and the NAAQS for other criteria pollutants.

2. Id. 7408(a)(2). See also U.S. ENVTL. PROT. AGENCY, REVIEW OF THE PROCESS FOR
SETTING NATIONAL AMBIENT AIR QUALITY STANDARDS, at E-1 (2006) (referring to the EPA's
science-assessment documents for NAAQS review as "[c]riteria [d]ocuments").

3. 7409(b)(1).
4. SENATE COMM. ON PUB. WORKS, NATIONAL AIR QUALITY STANDARDS ACT OF 1970, S.

REP. NO. 91-1196, at 10 (1970). See also Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512, 524-25
(D.C. Cir. 2009) (per curiam) (quoting Am. Lung Ass'n v. EPA, 134 F.3d 388, 389 (D.C. Cir.
1998)) (discussing the legislatively imposed requirement that the EPA consider how the primary
standard affects "sensitive citizens" in addition to "healthy individuals").

5. 7409(d)(1).
6. 7409(d)(2); U.S. ENVTL. PROT. AGENCY, CHARTER OF THE CLEAN AIR SCIENTIFIC

ADVISORY COMMITTEE (2013).

7. 531 U.S. 457, 466 (2001).
8. Id. at 471-72.
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"adequate margin" did not "leave room to pad health effects with cost
concerns." 9 The Court accepted the Solicitor General's definition of
"requisite" as "sufficient, but not more than necessary." 10 Thus, the EPA
had to establish NAAQS at a level that was "not lower or higher than is
necessary-to protect the public health with an adequate margin of
safety . . .. ""

III. The George W. Bush Administration Ozone NAAQS Revision

The EPA revised the primary NAAQS for ozone in late 1997 by
changing the averaging period from the original one hour to eight hours,
and it lowered the level from 0.12 parts per million (ppm) to 0.08 ppm.' 2

The standard was still in limbo at the end of the Clinton Administration,
however, because of pending legal challenges.1 3 Since the agency had a
statutory duty to revisit the standard every five years, it was already in the
process of revising the 1997 standard before it went into effect.' 4

A. The Criteria Document

The criteria document that the EPA published in February 2006
summarized and evaluated the relevant scientific information that had
become available since 1996.15 The document concluded that controlled
human studies (often called clinical studies) and animal studies provided
"clear evidence of causality" for associations "between [acute ozone]
exposure and relatively small, but statistically significant declines in lung

function observed in numerous recent epidemiologic studies."' 6 Two very
recent clinical studies, conducted by Dr. William Adams of the University
of California at Davis, found significant lung-function decrement in human
subjects exposed to 0.080 ppm but no significant differences between
exposed and unexposed subjects at 0.040 ppm and 0.060 ppm.' 7 Other
controlled human studies demonstrated that healthy young adults exposed
to 0.080 ppm for six to eight hours during moderate exercise experienced

9. Id. at 468.
10. Id. at 473.
11. Id. at 475-76.

12. National Ambient Air Quality Standards for Ozone, 62 Fed. Reg. 38,856 (July 18, 1997)
(to be codified at 40 C.F.R. pt. 50). The form for the standard was also changed to employ an
eight-hour averaging period. Id. at 38,885.

13. Am. Trucking Ass'ns, 531 U.S. at 486.

14. 42 U.S.C. 7409(d)(1) (2012).
15. 1 U.S. ENVTL. PROT. AGENCY, AIR QUALITY CRITERIA FOR OZONE AND RELATED

PHOTOCHEMICAL OXIDANTS 1-iii (2006).
16. Id. at E-13 (emphasis added).
17. Id. at 6-10; U.S. ENVTL. PROT. AGENCY, RESPONSES TO SIGNIFICANT COMMENTS ON

THE 2007 PROPOSED RULE ON THE NATIONAL AMBIENT AIR QUALITY STANDARDS FOR OZONE

97 (2008) [hereinafter RESPONSES TO SIGNIFICANT COMMENTS].
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the respiratory symptoms of coughing and acute pain when breathing
deeply. 18 This was consistent with epidemiological studies demonstrating
significant associations between exposure to ambient ozone and a variety of
respiratory symptoms.19 Although airway hyperresponsiveness had not
been widely studied in epidemiological investigations, the controlled human
studies and animal studies "clearly indicat[ed]" that ozone exposure could
induce that symptom.20 Many recent epidemiological studies supported the
conclusion that ozone exposure was associated with respiratory hospital-
izations and emergency department visits during the warm season (April
through October) when ozone levels were typically the highest, but not
necessarily during the cool season.2'

The most controversial issue was whether short-term ozone exposure
was associated with increased mortality rates. A number of mortality
studies had appeared in the literature since 1996,22 and most of them
showed positive associations between ozone exposure and increased
mortality.23 A few studies, like Professor Michelle L. Bell's 2004 study of
ninety-five communities, specifically concluded that ozone exposure
increased mortality risk.24 Finding that "uncertainties remain in some
areas," the criteria document concluded that "robust associations have been
identified between various measures of daily [ozone] concentrations and
increased risk of mortality."25

The criteria document concluded that "no clear conclusion can now be
reached regarding possible threshold levels for [ozone-induced] effects." 26

One reason for this was the great variability in responsiveness among
healthy subjects in controlled human-exposure studies. 27 Another was the
limited capacity of epidemiological studies to discern thresholds. 28 The
document concluded that if a threshold existed it was "likely near the lower
limit of ambient [ozone] concentrations in the United States." 29

18. U.S. ENVTL. PROT. AGENCY, supra note 15, at E-13.
19. Id.
20. Id. at E-15.
21. Id. at 7-83.
22. Id. at 7-84.
23. Id. at 7-85, 7-86 fig.7-14.
24. Id. at 7-86 fig.7-14; Michelle L. Bell et al., Ozone and Short-Term Mortality in 95 US

Urban Communities, 1987-2000, 292 JAMA 2372, 2376 (2004).
25. U.S. ENVTL. PROT. AGENCY, supra note 15, at 7-110.
26. Id. at 8-44.
27. Id.
28. Id.
29. Id.
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B. The Staff Paper

As the EPA's Office of Research and Development was putting the
final touches on the criteria document, the Office of Air Quality Planning
and Standards (OAQPS) published a staff paper containing an evaluation of
the "policy implications of the key studies and scientific information"
contained in the criteria document, an exposure assessment, and several
quantitative-risk assessments.3 0 It also offered advice to the Administrator
about the "appropriate response to the range of uncertainties . . . inherent in
the scientific evidence and analyses." 3' The staff recommended that the
Administrator consider setting a new eight-hour primary standard in the
0.064 ppm to 0.084 ppm range with a primary focus on 0.070 ppm.

In its review of the staff paper, the CASAC concluded that there was
"no scientific justification for retaining" the current eight-hour primary
standard.33  In particular, the Adams study showed "[s]tatistically-
significant decrements in lung function" at the 0.080 ppm exposure level,
and "adverse lung function effects were also observed in some individuals
at 0.06 ppm."34 The committee noted that scientific uncertainty existed
"with regard to the low[est] level of ozone exposure that would be fully-
protective of human health."35 Indeed, it was "possible that there [was] no
threshold for an ozone-induced impact on human health," a development
that greatly complicated the process of determining an adequate margin of
safety. 36

Although it relied on the reports described in the criteria document for
most of its technical descriptions, the final version of the staff paper
presented the staff's own detailed reanalysis of the data from the Adams
studies. At the CASAC's suggestion, the staff extended the lower limit of
its recommended range for the primary standard to 0.060 ppm and dropped
its preference for 0.070 ppm.37 At the same time, the paper noted that
"uncertainty in the epidemiological findings [increased] at the low end of
the range[] of concentrations . .. because of . .. poor correlations between

30. U.S. ENVTL. PROT. AGENCY, REVIEW OF THE NATIONAL AMBIENT AIR QUALITY

STANDARDS FOR OZONE: POLICY ASSESSMENT OF SCIENTIFIC AND TECHNICAL INFORMATION 1-
1 (2007) [hereinafter OZONE STAFF PAPER]. The contents of the staff paper are now contained in a
risk and exposure report and a policy assessment. U.S. ENVTL. PROT. AGENCY, supra note 2, at 9.

31. OZONE STAFF PAPER, supra note 30, at 6-1.
32. Letter from Clean Air Scientific Advisory Comm. to Stephen L. Johnson, Administrator,

U.S. Envtl. Prot. Agency (Oct. 24, 2006), in ENVTL. PROT. AGENCY, OZONE STAFF PAPER, supra
note 30, attach. A at 1; EPA Staff Narrows Recommendations For Ways to Tighten Ozone
Standard, 37 ENV'T REP. (BNA) 1502, 1502 (2006).

33. Letter from Clean Air Scientific Advisory Comm. to Stephen L. Johnson, supra note 32,
attach. A at 4-5.

34. Id. at 3.
35. Id. at 5.
36. Id.
37. OZONE STAFF PAPER, supra note 30, at 6-49.
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ambient concentrations and personal exposure" and "questions of
plausibility that are more salient at relatively low concentrations." 38

C. The Notice of Proposed Rulemaking

The notice of proposed rulemaking that the agency published in July
2007 proposed to lower the primary standard from 0.084 ppm to
somewhere between 0.070 ppm and 0.075 ppm, using an eight-hour
averaging period. 39 The Agency also solicited comments on whether it
should set the standard at a level within a range of 0.060 ppm to 0.070 ppm
or within a range above 0.075 ppm up to the existing standard.40

In discussing lung-function decrement and other respiratory
symptoms, the preamble noted that one of the two Adams studies found that
some sensitive subjects had experienced adverse effects at 0.060 ppm.41
The EPA staff's reanalysis of the Adams data showed a statistically
significant difference in lung-function decrement at 0.060 ppm.42 These
results were fully consistent with a "relatively large number" of recent
epidemiological studies.43 The preamble also cited "numerous" epidemi-
ological studies that had "consistently" found a statistically significant
relationship between ambient ozone in the summer months and "increased
incidence of emergency department visits and hospital admissions for
respiratory causes . . . ."44 Several clinical studies had detected increased
hyperresponsiveness in asthmatics exposed to ozone.45 Furthermore, many
studies demonstrated that a number of sensitive subpopulations-including
children, older adults, people with preexisting pulmonary disease, and other
genetically predisposed people-were especially susceptible to ozone
exposure.46 Vulnerable subpopulations included joggers, outdoor workers,
and children who spent a lot of time outdoors.47 Addressing mortality risk,
the preamble highlighted Professor Bell's 2004 study of populations in
ninety-five U.S. cities. 48 Many single-city studies had also reported
statistically significant associations between mortality and short-term ozone

38. Id. at 6-48.
39. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,818 (July 11,

2007) (to be codified at 40 C.F.R. pt. 50).
40. Id. at 37,878.
41. Id. at 37,828; OZONE STAFF PAPER, supra note 30, at 3-81 (noting that in Adams's 2006

study, 7% of participants exposed to 0.060 ppm had greater than 10% FEVi decrement). FEV1
refers to "forced expiratory volume in one second," a measure of lung health based on the amount
of air that a person can exhale in a forced breath in one second. Id. at 3-4.

42. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,828.
43. Id.
44. Id. at 37,832.
45. Id. at 37,830, 37,847.
46. Id. at 37,825.
47. Id. at 37,825-26.
48. Id. at 37,835; Bell et al., supra note 24, at 2376.
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exposure during the ozone season. 49 Integrating the new epidemiological
studies with the preexisting studies, the preamble found the association
between ozone exposure and mortality to be strong, robust, and consistent.5 4

The preamble recognized that there was "no sharp breakpoint within
the continuum ranging from at and above 0.080 ppm down to 0.060 ppm."5'
Thus, the existing studies neither supported nor refuted the existence of a
threshold.52 In any event, it would be "difficult to detect" a threshold below
which "no individual would experience a given effect," given the fact that
some people are "unusually sensitive even down to very low
concentrations."53 It was therefore important to "balance concerns about
the potential for health effects and their severity with the increasing
uncertainty associated with our understanding of the likelihood of such

effects at lower [ozone] levels."54

The preamble relied heavily on mathematical models employed by the
staff to estimate both exposures to ozone in the ambient air and the risks to
humans at various levels of exposure. To estimate population exposure,
the staff employed the highly complex Air Pollutants Exposure model that
"simulate[d] the movement of individuals through time and space and
estimate[d] their exposure to ... [the] pollutant in indoor, outdoor, and in-
vehicle [environments]."5 6 The model produced two types of exposure
estimates: counts of the estimated number of people exposed to specified
"benchmark" concentration levels (called exposures of concern) and counts
of the number of times those people would be exposed to the benchmark
level (expressed as person-occurrences) during any given time period.57

While noting "significant improvements" in exposure and risk-assessment
models since 1996, the preamble cautioned that the models were laden with
uncertainties and still relied heavily on contestable assumptions. 58

Based on monitoring data from 2002 (a bad ozone year), the model
predicted that the current 0.084 ppm standard would leave 700,000 children
and 110,000 asthmatic children exposed to the 0.080 ppm benchmark-
where a number of clinical studies had concluded that children were at risk
for serious respiratory morbidity and cardiopulmonary mortality-and that
asthmatic children were at risk for serious adverse responses due to lung

49. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,828.
50. Id. at 37,837-40.
51. Id. at 37,824.
52. Id. at 37,840.
53. Id.
54. Id. at 37,824 (emphasis added).
55. Id. at 37,851.
56. OZONE STAFF PAPER, supra note 30, at 4-6 to -11.
57. Id. at 4-13.

58. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,851.
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inflammation. 59 A standard set at 0.074 ppm would allow only 60,000
children and 10,000 asthmatic children to be exposed to concentrations
above 0.080 ppm, but would allow 770,000 children and 120,000 asthmatic
children to be exposed to the 0.070 ppm benchmark,60 where the Adams
studies (as interpreted by the EPA staff) and many epidemiological studies
suggested that children would be at risk for lung-function decrement and
asthmatic children would be at risk for lung inflammation. 61 A standard set
at 0.074 ppm would also allow 4,550,000 children and 700,000 asthmatic
children to be exposed to the 0.060 ppm benchmark, where the Adams
studies (as interpreted by the staff) and several epidemiological studies
indicated that children would be at some risk for lung-function deficit.62

Finally, a standard set at 0.064 ppm would leave no children exposed to
levels of 0.080 ppm, but would leave 30,000 children and 10,000 asthmatic
children exposed to the 0.070 ppm benchmark and 950,000 children and
150,000 asthmatic children exposed to the 0.060 ppm benchmark. 63

The preamble also summarized the staff's quantitative risk assess-
ments to provide "additional insights" into the public health implications
associated with meeting specified standards. 64 The risk assessments were,
however, limited to the health effects for which the staff had sufficient
information of adequate quality to develop quantitative estimates.65 A risk
assessment based on data from controlled human studies focused on lung-
function decrement and relied exclusively on the Adams studies for
exposure-response relationships at ozone exposure levels below 0.080
ppm.66 Using the 2002 exposure data, the risk assessment estimated that at
the current level of 0.084 ppm, 610,000 children and 130,000 asthmatic
children would suffer lung-function deficits, while 340,000 children and
90,000 asthmatic children would suffer lung-function deficits if the
standard were set at 0.074 ppm. 67 If the EPA promulgated a stringent
standard of 0.064 ppm, only 180,000 children and 50,000 asthmatic
children would suffer lung-function deficit.68

Another risk assessment relying exclusively on epidemiological data
included separate estimates for health end points related to respiratory

59. Id. at 37,854-55.
60. Id. at 37,855 tbl.1.

61. Id. at 37,828-29.
62. Id. at 37,828, 37,855 tbl.l.
63. Id. at 37,855 tbl.1.
64. Id. at 37,856.
65. OZONE STAFF PAPER, supra note 30, at 5-1. The risk assessment did not include airway

hyperresponsiveness, inflammation, immune system effects, increased medication usage in
asthmatics, increased doctor visits and emergency department visits, or increased school absences.
Id. at 5-1, 5-4, 5-8.

66. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,828.
67. Id. at 37,860 tbl.2.
68. Id.
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symptoms in moderately to severely asthmatic children, hospital admis-
sions, and premature mortality. 69 Using the 2002 monitoring data, the staff
estimated that reducing the standard from 0.084 ppm to 0.064 ppm would
bring about an 11% drop in the incidence of chest tightness in asthmatic
children. 70 Lowering the standard from 0.084 ppm to 0.064 ppm would
decrease the incidence of hospital visits from 6.4 cases per 100,000 to 4.6
cases per 100,000.71 The assessment of premature mortality relied
primarily on the Bell ninety-five-city study to predict that the incidence of
ozone-caused mortality would decrease by 40% if the agency reduced the
primary standard from 0.084 ppm to 0.064 ppm.72

Among the many sources of uncertainty in the estimates was the
uncertainty as to whether the associations reported in the epidemiological
studies were in fact cause-and-effect relationships and would fit the
concentration-response curves of the models that the staff had selected. 73

Drawing on the criteria document and the CASAC review of the studies, the
staff had concluded that the associations were sufficiently robust and
biologically plausible that this source of uncertainty was not likely to be
very large. 4  Uncertainties also arose in determining the shape of the
concentration-response curve and, in particular, in determining whether a
threshold existed. 75 The staff paper had concluded that there was "insuf-
ficient evidence to support use of potential threshold levels in the
quantitative risk assessment," but there was "increasing uncertainty about
the concentration-response relationship at lower concentrations."76

Based on the foregoing analyses, Administrator Johnson found that the
current eight-hour standard did not protect public health with an adequate
margin of safety and should therefore be revised. 77 The newly available
evidence increased the Administrator's confidence that "respiratory
morbidity effects such as lung function decrements and respiratory
symptoms" were causally related to ozone exposures, as were indicators of
respiratory morbidity such as emergency department visits. 78 The evidence
was "highly suggestive" that ozone exposures during the warm season
contributed to premature mortality. 79 Finally, important new evidence
demonstrated that ozone exposures below the existing standard were

69. Id. at 37,858; OZONE STAFF PAPER, supra note 30, at 5-29.
70. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,861.
71. Id.

72. Id.

73. Id. at 37,856.
74. OZoNE STAFF PAPER, supra note 30, at 5-42.
75. Id.
76. Id. at 5-45.
77. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,869.
78. Id.
79. Id.
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"associated with a broad array of adverse health effects, especially in at-risk
populations."8 0

The Administrator recognized that there was "no evidence-based
bright line that indicate[d] a single appropriate level" for the standard. 81

The choice of the appropriate level was therefore a "public health policy
judgment" that he was required to make after "considering the strengths and
limitations of the evidence, and the appropriate inferences to be drawn from
the evidence and the exposure and risk assessments." 82 The Administrator
concluded that a standard within the range of 0.070 ppm to 0.075 ppm
"would reduce the risk of a variety of health effects" and was therefore
"requisite to protect public health, including the health of at-risk groups,
with an adequate margin of safety."83

Acknowledging that the CASAC had unanimously recommended a
range of 0.060 ppm to 0.070 ppm, 84 the Administrator nevertheless
concluded that the "very limited new evidence" from controlled human
experiments of lung-function decrements and respiratory symptoms at the
0.060 ppm exposure level was "too limited to support a primary focus at
this level." 85 The epidemiological studies did suggest adverse effects at
levels far below 0.080 ppm, but they were "not themselves direct evidence
of a causal link" between exposure to ozone and adverse health effects.86
The Administrator concluded that "the increasing uncertainty of the
existence and magnitude of additional public health protection that
standards below 0.070 ppm might provide" suggested that a lower level
would "likely be below what is necessary to protect public health with an
adequate margin of safety." 87

D. The Final Rule

After considering the comments from the public and participating in a
vigorous debate within the Bush Administration, Administrator Johnson
selected a level of 0.075 ppm averaged over eight hours for the primary
standard.88 That level, he explained, was "appreciably below 0.080 ppm,
the level in controlled human exposure studies at which adverse effects
ha[d] been demonstrated." 89  Referring to the exposures-of-concern

80. Id.
81. Id. at 37,879.

82. Id.
83. Id.
84. Id. at 37,880.
85. Id. at 37,878.
86. Id. at 37,879.
87. Id. at 37,880.
88. National Ambient Air Quality Standards for Ozone, 73 Fed. Reg. 16,436, 16,436

(Mar. 27, 2008) (to be codified at 40 C.F.R. pts. 50, 58).
89. Id. at 16,483.
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analysis, the Administrator noted that a level of 0.075 ppm would
"essentially eliminate[]" exposures above the 0.080 ppm benchmark and
"substantially reduce[] or eliminate[]" exposures above the 0.070 ppm
benchmark for "the vast majority of people in at-risk groups." 90 He
concluded that because of the uncertainties in the available data at low
exposure levels, "the likelihood of obtaining benefits to public health with a
standard set below 0.075 ppm . .. decreases, while the likelihood of
requiring reductions in ambient concentrations that go beyond those that are
needed to protect public health increases." 91 That being the case, the
Administrator concluded that "the appropriate balance to be drawn, based
on the entire body of evidence and information available in this review, is a
standard set at 0.075."92

E. Judicial Review and an Election

A large number of states, public-health and environmental groups, and
industry trade associations challenged the standard in the D.C. Circuit Court
of Appeals.93 While the appeals were pending, the 2008 elections put both
houses of Congress and the White House under the control of the
Democratic Party. In March 2009, the EPA asked the court to give the
agency 180 days to decide whether to withdraw and revise the standard. 94

The court granted the stay.95

IV. The Obama Administration Ozone NAAQS Proposal

Although new clinical studies indicating that short-term exposure to
ozone caused serious adverse respiratory effects at levels of 0.070 ppm and
0.060 ppm had been published since the rulemaking record had closed, 9'
newly appointed EPA Administrator Lisa Jackson concluded that the
withdrawal and any reproposal had to be based on the information that was
summarized in the February 2008 criteria document. 97 This exercise
provided a unique opportunity to observe how two administrators with

90. Id.
91. Id.
92. Id.
93. Andrew Childers, Lawsuit Alleges EPA Violated Air Act, Seeks Tougher Standards for

Ozone, 39 ENV'T REP. (BNA) 1046, 1046-47 (2008); Steven D. Cook, EPA Asks Appeals Court

for 180 Days to Review Ozone Air Qualitv Standard, 40 ENV'T REP. (BNA) 533, 533 (2009).
94. Cook, supra note 93, at 533.
95. Mississippi v. EPA, 744 F.3d 1334, 1341 (D.C. Cir. 2013).
96. Andrew Childers, Researchers Find Ozone Exposure at Levels Below EPA Standards

Reduces Lung Function, 40 ENV'T REP. (BNA) 1817, 1817 (2009); Andrew Childers, Study Links
Low Levels of Ozone Exposure to Reduced Lung Function, Inflammation, 42 ENV'T REP. (BNA)
53, 53-54 (2011).

97. Andrew Childers, EPA Review Plan Outlines Process Used to Reconsider Ozone
Standards, 40 ENV'T REP. (BNA) 2440, 2440 (2009).
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different policy perspectives resolved difficult science-policy questions
based on the same underlying scientific information.

A. The Notice of Proposed Rulemaking

In January 2010 the EPA published a notice of proposed rulemaking
announcing that Administrator Jackson had "serious cause for concern" that
the 2008 standards did not meet the Clean Air Act's requirements.98 The
preamble's detailed description of the available scientific information
tracked almost word-for-word the July 2007 preamble's description.99

Thus, any difference in ultimate outcome reflected a different view of the
statutory policies guiding the agency's discretion. In a departure from the
earlier preamble, the 2010 preamble announced that Administrator Jackson
was adopting a precautionary approach toward her re-evaluation of the
evidence under which the agency was obliged to prevent ozone exposures at
"levels that may pose an unacceptable risk of harm, even if the risk is not
precisely identified as to nature or degree."lo0

The staff's reanalysis of the data from the Adams studies played a
prominent role in Administrator Jackson's choice of the range of possible
levels for the standard.10' Unlike the 2007 preamble, the 2010 preamble
noted that in the other controlled human studies showing adverse inflamma-
tory responses and indications of lung injury at the 0.080 ppm exposure
level, that was the lowest level tested.10 2 The fact that many of those
studies reported significant interindividual variability suggested that "some
portion of the population would likely experience such effects at exposure
levels extending well below 0.080 ppm." 0 3 The 2010 preamble also ex-
pressed greater concern for the effects of ozone on sensitive and vulnerable

subpopulations.104 It noted that because the vast majority of the existing
studies focused on healthy adults, they most likely underestimated the
effects of ozone on those subpopulations.' 05

The preamble concluded that the existing epidemiological studies
showed "significant associations" between ozone exposures and "a wide
array of respiratory symptoms," especially during the warm season. 06 In
addition, many epidemiological studies found "positive associations"

98. National Ambient Air Quality Standards for Ozone, 75 Fed. Reg. 2938, 2943 (Jan. 19,
2010) (to be codified at 40 C.F.R. pts. 50, 58).

99. Compare id. at 2946-74, with National Ambient Air Quality Standards for Ozone, 72 Fed.
Reg. 37,818, 37,824-51 (July 11, 2007) (to be codified at 40 C.F.R. pts. 50).

100. National Ambient Air Quality Standards for Ozone, 75 Fed. Reg. at 2944, 2997.
101. Id. at 2985-86, 2993.
102. Id. at 2986.
103. Id.
104. Id. at 2987.
105. Id. at 2994.
106. Id. at 2993.
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between ambient ozone concentrations and cardiopulmonary mortality.' 07

In both cases the associations extended well below the current standard of
0.084 ppm and as far down as at least 0.050 ppm.1 08 Studies like the Bell
study that limited the observations to days on which ambient ozone levels
were lower than 0.084 ppm also reported statistically significant
associations between ozone exposure and increased mortality all the way
down to 0.061 ppm.1 09

Although Administrator Jackson relied heavily on the staff paper's
exposure and risk assessments, she was "mindful of the important
uncertainties and limitations" associated with those analyses.10 Despite the
fact that 0.064 ppm was the lowest standard examined in the staff paper,
Administrator Jackson predicted that additional reductions in exposures
below the selected benchmark levels would occur at the 0.060 ppm level."'

Like Administrator Johnson, Administrator Jackson believed that
determining the level that was requisite to protect public health with an
adequate margin of safety was a "public health policy judgment" that called
for balancing threatened harm against uncertainty." 2 Because "important
and significant risks to public health" were likely to occur at the 0.075 ppm
level, a standard of 0.075 ppm would not, in her judgment, be sufficient to
protect public health with an adequate margin of safety.' '3 She therefore
invited public comment on a primary standard in the range of 0.060 ppm to
0.070 ppm." 4

B. The EPA Withdraws the Proposal

On July 11, 2011, the EPA sent a draft final rule to the Office of
Information and Regulatory Affairs (OIRA) in the Office of Management
and Budget that set the level of the primary standard at 0.065 ppm." 5 As
word of this got out, the affected industries put on a full-court press to force
the agency to withdraw the proposal." 6 After a series of meetings between

107. Id. at 2986.
108. Id. at 2987.
109. Id. at 2987, 2994.
110. Id. at 2994.
111. Id.
112. Id. at 2996.
113. Id.
114. Id. at 2998.
115. Jessica Coomes, EPA Sends Reconsidered Ozone Standards to White House OMB for

Regulatory Review, 42 ENV'T REP. (BNA) 1569, 1569 (2011); John M. Broder, Re-election
Strategy is Tied to a Shift on Smog, N.Y. TIMES, Nov. 16, 2011, http://www.nytimes.com/
2011/11/1 7/science/earth/policy-and-politics-collide-as-obama-enters-campaign-mode.html
?pagewanted=all&pagewanted=print, archived at http://perma.cc/CP3N-EU96.

116. Broder, supra note 115.
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high-level White House officials and industry and environmental groups," 7

President Obama ordered Administrator Jackson to withdraw the proposal
and continue ahead with the Agency's already-initiated five-year revision of
the new criteria document (or, in current parlance, ISA).11 8 When five
public-health and environmental groups challenged the withdrawal in the
D.C. Circuit, the court agreed with the EPA that the action was not
judicially reviewable as a final agency action because the EPA had merely
deferred action on the ozone standard until the next NAAQS revision
cycle.19

C. Judicial Review of the 2008 Standard

In July 2013 the D.C. Circuit in Mississippi v. EPA120 upheld the 2008
primary standard.' 2' Quoting the Supreme Court's "malleable" definition
of "requisite" as "sufficient, but not more than necessary," the court
rejected the industry's contention that "only one standard at any given time
can be 'requisite' because . . . that standard is neither higher nor lower than
necessary." 2 2 That argument "presuppose[d] scientific certainty in an area
actually governed by policy-driven approaches to uncertain science." 23

The EPA was not required to explain why a 0.080 ppm standard was no
longer requisite to protect public health, so long as it adequately explained
why a 0.075 ppm standard was requisite. 24

The court also rejected the industry challenges to the evidentiary
support for the EPA's decision. 2 5 The court noted that the record contained
"epidemiological studies linking health effects to exposure to ozone levels
below 0.08 ppm and clinical human exposure studies finding a causal
relationship between health effects and exposure to ozone levels at and
below 0.08 ppm ... ."126 The court dismissed the industry's claim that the
EPA's reliance on the staff's reinterpretation of the Adams studies violated
the Clean Air Act.1 27  It noted that "nothing in the Clean Air
Act ... prohibits EPA from independently analyzing the science"
underlying a cited study.128

117. Jessica Coomes, White House Chief of Staff Hears Arguments by Industry, Advocacy
Groups on Ozone Rule, 42 ENV'T REP. (BNA) 1919, 1919 (2011).

118. Broder, supra note 115.
119. Am. Lung Ass'n v. EPA, No. 11-1396, slip-op at 2 (D.C. Cir. Feb. 17, 2012).
120. 744 F.3d 1334 (D.C. Cir. 2013).
121. Id. at 1339, 1362.
122. Id. at 1342-43.
123. Id. at 1343.
124. Id.
125. Id.
126. Id. at 1345.
127. Id. at 1346-47.
128. Id. at 1347.
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In rejecting the public-health groups' challenges, the court accepted
the EPA's explanation that the greater uncertainty that attended the
conclusions of epidemiological studies at exposure levels below 0.080 ppm
outweighed the threat of harm suggested by those conclusions.1 29 With
respect to the Adams studies, the court was unwilling to disturb EPA's
conclusion that the data at the 0.060 ppm exposure level were "too limited
to support a reduction in the NAAQS to that level."130 It recognized that the
Adams data indicated "some degree of risk that some number of individuals
might continue to experience health effects at and below 0.075 ppm," but it
stressed "the impossibility of eliminating all risk of health effects from
'non-threshold' pollutants like ozone."' 3' The EPA was apparently
permitted to ignore trivial risks.

The court also rejected the environmental groups' contention that the
EPA had failed to provide an "adequate margin of safety." 3 2 Observing
that previous judicial opinions had "left EPA with a wide berth when it
comes to deciding how best to account for an adequate margin of safety,"
the court accepted the EPA's conclusion that a level of 0.075 ppm was
"appreciably below" 0.080 ppm, "the lowest level at which EPA expressed
confidence that ozone causes adverse health effects in healthy
individuals." 3 3 This explanation did not explain how a level of 0.075 ppm
provided an adequate margin of safety for sensitive and vulnerable
subpopulations, but it may have reflected a legal conclusion that those
populations were not entitled to a margin of safety of their own. 34

The court concluded that "[t]he task of determining what standard is
'requisite' to protect the qualitative value of public health or what margin of
safety is 'adequate' to protect sensitive subpopulations necessarily requires
the exercise of policy judgment." 35 The EPA had appropriately struck a
"balance between 'the increasing uncertainty associated with [its]
understanding of the likelihood of such effects at lower [ozone] exposure
levels' and 'concern about the potential for health effects and their
severity. ,,136

129. Id. at 1349-51.
130. Id. at 1350.
131. Id. at 1350-51.
132. Id. at 1353.
133. Id.
134. See supra subpart III(D).
135. Mississippi v. EPA, 744 F.3d at 1358.
136. Id. (first alteration in original) (quoting National Ambient Air Quality Standards for

Ozone, 73 Fed. Reg. 16,436, 16,477 (Mar. 27, 2008) (to be codified at 40 C.F.R. pts. 50, 58)).
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V. Resolving Science-Policy Questions Under Conditions of Scientific
Uncertainty

The foregoing description of the EPA's efforts to revise the NAAQS
for ozone should make it clear that scientific considerations alone rarely
dictate the level of ambient air quality standards because the available
scientific evidence is usually clouded by large uncertainties. When the
agency staff encounters scientific uncertainty in the data, it has to choose
from among several scientifically plausible interpretations. 137  These
choices turn on a mixture of scientific judgment, policy considerations,
intuition, and even the personal values of the scientists making the
choices.1 38 Likewise, the models that the staff employs in exposure and risk
assessments are driven by assumptions that are based on a combination of
scientific and policy judgment.1 39  The policy judgment is so deeply
embedded in the scientific assessment, however, that it is often very
difficult for outside observers to know what policies the agency is
advancing.

A. Science and Policy in Assessing the Reliability and Relevance of
Scientific Evidence

The first point at which policy considerations enter the picture is when
the EPA's Office of Research and Development staff chooses the studies
for inclusion in the criteria document after an evaluation of the objectivity
(or reliability) and usefulness (or relevance) of each potentially relevant
study. 14 To accomplish this task, the staff has traditionally employed a
broadly inclusive "weight-of-the-evidence" approach under which it weighs
the strengths and weaknesses of less-than-perfect studies in deciding the
extent to which it will rely on them.' 4 ' This represents a policy judgment
that the agency is willing to accept the risk that one or more of the studies
upon which it relies do not reflect scientific reality and that conclusions
based on those studies may be wrong from a scientific perspective. 4 2

137. NAT'L RESEARCH COUNCIL OF THE NAT'L ACADS., SCIENCE AND DECISIONS:

ADVANCING RISK ASSESSMENT 42 (2009).

138. Id. at 42-43.
139. Cary Coglianese & Gary E. Marchant, Shifting Sands: The Limits of Science in Setting

Risk Standards, 152 U. PA. L. REV. 1255, 1279 (2004).

140. Guidelines for Ensuring and Maximizing the Quality, Objectivity, Utility, and Integrity
of Information Disseminated by Federal Agencies; Republication, 67 Fed. Reg. 8452, 8453
(Feb. 22, 2002) (providing guidelines from the Office of Management and Budget for agencies to
review and substantiate the quality of information prior to dissemination, in order to comply with
the Information Quality Act). See supra notes 2-5 and accompanying text.

141. Thomas 0. McGarity, On The Prospect of "Daubertizing" Judicial Review of Risk
Assessment, LAW & CONTEMP. PROBS., Autumn 2003, at 155, 166-67.

142. Initial Brief for Respondent at 49, Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013)
(No. 08-1200).
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One of the industries' prime targets in the ozone rulemaking was the
agency's heavy reliance on time-series epidemiological studies, such as the
Bell ninety-five-city study, that employed fixed air-quality monitors instead
of expensive personal monitors to measure exposure. 143 They argued that
fixed monitors did not provide sufficiently reliable approximations of
personal exposure because they were often located far away from most
exposed people and did not take into account human activity patterns. 144

The Agency recognized that fixed monitors did not always provide an
accurate measure of individual exposures,1 45 but it cited many studies
finding that daily averaged ozone exposures as measured by personal
monitors tended to be well-correlated with ozone concentrations as
measured by fixed monitors. 146 Given the gravity of the increased mortality
risk documented in the admittedly imperfect time-series studies,
Administrators Johnson and Jackson both made the policy judgment that
they were entitled to substantial weight in the decision-making process.

B. Science and Policy in Interpreting and Drawing Inferences from the
Data

Scientists frequently disagree about the proper interpretations and
inferences to draw from a study or group of studies. In such cases, policy
may properly play a role in the agency's choice among conflicting
interpretations and inferences.1 47  The disagreements over the proper
interpretation of the Adams clinical studies provide an excellent example.
Both of those studies demonstrated "notable interindividual variability" at
all three levels of exposure, an indication of higher risk for persons in
sensitive and vulnerable subpopulations.1 48 The authors of the 2006 study.
which was sponsored by the American Petroleum Institute, concluded that
there was no statistically significant relationship between ozone exposure
and lung-function decrements at ozone levels below 0.080 ppm.1 49 The

143. Joint Opening Brief of Petitioner State of Mississippi and Industry Petitioners at 54-57,
Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013) (No. 08-1200); OZONE STAFF PAPER, supra
note 30, at 5-43 to -44.

144. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,881
(July 11, 2007) (to be codified at 40 C.F.R. pt. 50); EPA 's Proposal to Revise the National
Ambient Air Quality Standards for Ozone: Hearing at Philadelphia, Pa., U.S. Envtl. Prot.
Agency, No. EPA-HQ-OAR-2005-0172 (Aug. 30, 2007) (statement of Edison Elec. Inst.).

145. Initial Brief for Respondent at 85, Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013)
(No. 08-1200).

146. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,838.

147. Thomas O. McGarity, Substantive and Procedural Discretion in Administrative
Resolution of Science Policy Questions: Regulating Carcinogens in EPA and OSHA, 67 GEO. L. J.
729, 741-47 (1979).

148. OZONE STAFF PAPER, supra note 30, at 3-81.

149. William C. Adams, Comparison of Chamber 6.6-h Exposures to 0.04-0.08 PPM Ozone
via Square-Wave and Triangular Profiles on Pulmonary Responses, 18 INHALATION
TOXICOLOGY 127, 135 (2006).
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EPA staff's reinterpretation of the Adams data, however, concluded that
there was a statistically significant difference in lung-function decrement at
0.060 ppm.150 The staff's reanalysis also squared with a number of recent
epidemiological studies.' 5 '

Noting that Dr. Adams disagreed with the staff's interpretation of his
data, 52 industry groups argued that the reanalysis did not apply an
appropriate statistical test and that it demonstrated systemic bias on the part
of the EPA staff.53 The EPA staff responded that Adams and his coauthors
had employed a multiple-comparison statistical technique to avoid type I
error (erroneously finding a statistically significant difference) that may
also have increased type II error (erroneously concluding that there was no
statistically significant difference). 5 4 In other words, the authors of the
study apparently adopted a policy of erring on the side of concluding that
no statistically significant relationship between ozone exposure and adverse
effects existed.

To Administrator Johnson, the staff reanalysis of the Adams studies
provided "evidence that some healthy individuals will experience lung
function decrements and respiratory symptoms" down to the 0.060 ppm
level, but that evidence was "too limited to support a primary focus at this
level." 55  He was unwilling to infer from the reanalysis of the Adams
studies that ozone exposures at levels below 0.075 ppm endangered public
health.1 56

Administrator Jackson concluded that the reanalyzed Adams studies
provided "limited but important evidence" that added to "the overall body
of evidence" supporting a standard in the range of 0.060 ppm to 0.070
ppm.1 57 Adopting a more precautionary policy than Administrator Johnson,
Administrator Jackson placed greater emphasis on the evidence of
interindividual variability in the controlled human studies and on the fact
that most of those studies employed healthy adults as subjects and therefore
likely underestimated the risk to sensitive and vulnerable subpopulations.'5 8

150. OZONE STAFF PAPER, supra note 30, at 3-81.
151. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. at 37,828.
152. Joint Opening Brief of Petitioner State of Mississippi and Industry Petitioners at 31,

Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013) (No. 08-1200).
153. National Ambient Air Quality Standards for Ozone, 73 Fed. Reg. 16,436, 16,454

(Mar. 27, 2008) (to be codified at 40 C.F.R. pts. 50, 58).
154. OZONE STAFF PAPER, supra note 30, at 3-8.
155. National Ambient Air Quality Standards for Ozone, 73 Fed. Reg. at 16,478.
156. Id. at 16,481.
157. National Ambient Air Quality Standards for Ozone, 75 Fed. Reg. 2938, 2993 (proposed

Jan. 19, 2010) (to be codified at 40 C.F.R. pts. 50, 58).
158. Id. at 2986-87, 2994.
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C. Science and Policy in Assessing Risk

The role of policy in risk assessment is quite apparent in the ways that
Administrators Johnson and Jackson relied on the staff-prepared risk
assessment. Administrator Johnson stated that he was "fully mindful" of
the limitations of the risk assessment when he cited it as "additional
support" for his judgment that the 0.084 ppm standard did not adequately
protect public health with an adequate margin of safety.1 59 He concluded
that the risk estimates were useful at exposures above 0.075 ppm because
the scientific data were more robust at that level, but the predictions were
not as accurate at levels below 0.075 ppm (where the scientific data were
clouded by greater uncertainty).1 60  In determining where along the
proposed range to set the standard, he therefore gave little weight to the risk
assessment's estimates of damage at the lower levels.161

Administrator Jackson, by contrast, was willing to rely more heavily
on the risk assessment's estimates at low concentrations in concluding that
the standard should be set at a level of 0.065 ppm.1 62 Unlike Administrator
Johnson, she stressed the risk assessment's tendency to underestimate
risk.1 63 She alluded to a "much broader array" of health effects that were
not susceptible to quantitative evaluation and therefore not captured in the
risk assessment.1 64 Less troubled than Administrator Johnson by the greater
uncertainties in the risk assessment at low levels, she concluded that "[t]he
magnitudes of exposure and risk reductions estimated to occur in going
from a 0.074 ppm standard to a 0.064 ppm standard are as large as those
estimated to occur in going from the then current 0.084 ppm standard to a
0.074 ppm standard."165 In electing to rely on the risk assessment despite
its potentially erroneous assumptions, Administrator Jackson was adopting
a protective policy of erring on the side of safety.

D. Science and Policy in Applying the Margin of Safety

The EPA has consistently taken the position that the margin-of-safety
requirement for primary NAAQS "was intended to address uncertainties
associated with inconclusive scientific and technical information available
at the time of standard setting, as well as to provide a reasonable degree of
protection against hazards that research has not yet identified."1 66  In

159. RESPONSES TO SIGNIFICANT COMMENTS, supra note 17, at 74.

160. Initial Brief for Respondent at 104, Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013)
(No. 08-1200).

161. National Ambient Air Quality Standards for Ozone, 73 Fed. Reg. at 16,481.
162. National Ambient Air Quality Standards for Ozone, 75 Fed. Reg. at 2993-94.
163. Id. at 2994.
164. Id. at 2995.
165. Id.
166. National Ambient Air Quality Standards for Ozone, 62 Fed. Reg. 38,856, 38,857

(July 18, 1997) (to be codified at 40 C.F.R. pt. 50).
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determining the margin of safety, the Agency "considers such factors as the
nature and severity of the health effects involved, the size of the
population(s) at risk, and the kind and degree of the uncertainties that must
be addressed."1 67 The ozone rulemaking provides an unusual opportunity to
observe how two administrators with two very different policy perspectives
resolved the tension between the requirement, inherent in the term "margin
of safety," that the Agency err on the side of safety and the requirement,
implicit in the word "requisite," that the standard not be more stringent than
necessary in an uncertainty-laden scientific setting.

The public-health groups complained that Administrator Johnson's
explanation for setting the primary standard at 0.075 ppm was devoid of
any analysis of the margin-of-safety requirement.168 The agency responded
that Administrator Johnson's reasoning "at many points addressed the need
to protect against uncertain risks that is at the heart of the margin-of-safety
requirement."1 69 "[I]nstead of setting the standard just below 0.080 ppm,"
the level at which he was confident that healthy individuals were adversely
affected, "the Administrator set it 'appreciably below' that level [at 0.075
ppm] to account for risks to individuals with asthma."1 70 Implicit in this
explanation is the contestable legal conclusion that sensitive and vulnerable
subpopulations are not entitled to their own margin of safety.' 7' Whether a
margin of 0.005 ppm was adequate to protect sensitive and vulnerable
subpopulations was a policy judgment with respect to which the preamble
provided no further amplification.

In applying the margin of safety to healthy individuals, Administrator
Johnson reasoned that setting the standard at a level below 0.075 ppm
"would only result in significant further public health protection" if there
was a "continuum of health risks" for healthy individuals down to
concentrations "well below" 0.080 ppm and only "if the reported
associations observed in epidemiological studies [were], in fact, causally
related to [ozone exposures] at those lower levels." 72 He was "not pre-
pared to make [those] assumptions" for the purpose of establishing a margin
of safety.1 73

167. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,820
(July 11, 2007) (to be codified at 40 C.F.R. pt. 50).

168. Proof Brief for Environmental Petitioners at 34, Mississippi v. EPA, 744 F.3d 1334
(D.C. Cir. 2013) (No. 08-1200).

169. Initial Brief for Respondent at 105, Mississippi v. EPA, 744 F.3d 1334 (D.C. Cir. 2013)
(No. 08-1200).

170. Id. at 107.
171. See supra notes 130-32 and accompanying text.
172. National Ambient Air Quality Standards for Ozone, 73 Fed. Reg. 16,436, 16,483

(Mar. 27, 2008) (to be codified at 40 C.F.R. pts. 50, 58).
173. Id.
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Administrator Jackson, by contrast, was willing to consider "how
effectively alternative standard levels would serve to limit exposures of
concern relative to the 0.060 ppm benchmark level as well as to the
0.070 ppm benchmark level," despite the uncertainties in the data at the
0.060 ppm level.1 74 She observed that a standard set at the 0.074 ppm level
would allow "approximately 27% of asthmatic school age children and 25%
of all school age children . .. to experience one or more exposures of
concern over the 0.060 ppm benchmark level ... ."175 Explicitly invoking
the margin-of-safety requirement, she concluded that "important and
significant risks to public health" were likely to occur at the 0.075 ppm
level and that a standard of 0.075 ppm would therefore not be "sufficient to
provide protection with an adequate margin of safety."'7 6 Although she was
unable to make a final selection (because President Obama ordered her to
withdraw the proposal), the draft final rule that she sent to OIRA would
have set the primary standard at 0.065 ppm.1 77

VI. The Policy that Drives Decision Making

The Clean Air Act is a precautionary statute. Its purpose is to protect
public health and welfare from anticipated harms, not necessarily from
proven harms. The statute is also aspirational. Congress set high protective
goals and it expected the EPA and the states to strive to attain those goals
even if attainment appeared impossible at any given point in time.' 8

Nowhere in 109 of the statute is there any indication that Congress meant
for the EPA to temper its protective goals with concerns for the economic
cost of attaining the standards.' 79  The policies that drive the EPA's
resolution of science-policy issues in setting the NAAQS are therefore the
precautionary policies of the statute and not extrastatutory concerns for
economic efficiency, industrial expansion, or job growth.

A. Balancing Risk and Uncertainty in Setting NAAQS

When Congress wrote 109 of the Clean Air Act in 1970, it may have
assumed that all of the criteria pollutants would exhibit "threshold"
exposures below which no harm to public health or welfare would result.-80
In the context of threshold pollutants, the level that is requisite is a level
sufficiently below the highest level at which no adverse effects are likely to

174. National Ambient Air Quality Standards for Ozone, 75 Fed. Reg. 2938, 2996 (Jan. 19,
2010) (to be codified at 40 C.F.R. pts. 50, 58).

175. Id.
176. Id.
177. Id. at 2998; Broder, supra note 115.
178. Coglianese & Marchant, supra note 139, at 1283.
179. Whitman v. Am. Trucking Ass'ns, 531 U.S. 457, 490 (2001) (Breyer, J., concurring).
180. Coglianese & Marchant, supra note 139, at 1285; Joseph M. Feller, Non-Threshold

Pollutants and Air Quality Standards, 24 ENvTL. L. 821, 823-24 (1994).
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occur to represent an adequate margin of safety.' 8 ' For nonthreshold
pollutants, determining the ambient concentration that is requisite to protect
public health is not a simple matter because the science alone yields no
obvious benchmark for how much is too much. 8 2 The Supreme Court in
American Trucking held that Congress did not have to "provide a
'determinate criterion' for saying 'how much ... is too much"" 83 and that
the statute properly vested "[a] certain degree of discretion" in the
agency.' 84

In situations in which no clear threshold exists, the EPA has
interpreted the statute to allow it to balance the scientific uncertainty
encountered in assessing hazard, exposure, and risk at low concentrations
against the threatened harm (or risk) to public health posed by exposure to
the pollutant.' 85  Thus, the preamble to the 2008 revision of the ozone
standard stressed the importance of "balanc[ing] concerns about the
potential for health effects and their severity with the increasing uncertainty
associated with our understanding of the likelihood of such effects at lower
[ozone] levels."' 86 The court in Mississippi v. EPA concluded that the EPA
had struck a proper "balance between 'the increasing uncertainty associated
with [its] understanding of the likelihood of such effects at lower [ozone]
exposure levels' and 'concern about the potential for health effects and their
severity."''87

B. Is Balancing Unprincipled?

In their comprehensive critique of the 1997 ozone and particulates
NAAQS proceedings, Professors Coglianese and Marchant accuse the EPA
of using science to mask the absence of a "coherent, principled account for
why the Agency" chooses the levels that it deems requisite to protect public
health with an adequate margin of safety.' 88 In particular, the EPA has
failed to identify the "principle or criterion [that] justified the

181. Am. Trucking Ass'ns, 531 U.S. at 465.
182. Feller, supra note 180, at 825.
183. Am. Trucking Ass 'ns, 531 U.S. at 475.
184. Id. (alteration in original) (quoting Mistretta v. United States, 488 U.S. 361, 417 (1989)

(Scalia, J., dissenting)) (internal quotation marks omitted).
185. Thomas 0. McGarity, The Clean Air Act at a Crossroads: Statutory Interpretation and

Longstanding Administrative Practice in the Shadow of the Delegation Doctrine, 9 N.Y.U.
ENVTL. L.J. 1, 9-14 (2000).

186. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,824

(July 11, 2007) (to be codified at 40 C.F.R. pt. 50). The preamble for the 2010 notice of proposed
rulemaking contains the same language. National Ambient Air Quality Standards for Ozone, 75
Fed. Reg. 2938, 2994-95 (proposed .an. 19, 2010) (to be codified at 40 C.F.R. pts. 50, 58).

187. Mississippi v. EPA, 744 F.3d 1334, 1358 (D.C. Cir. 2013) (quoting National Ambient
Air Quality Standards for Ozone, 73 Fed. Reg. 16,436, 16,477 (Mar. 27, 2008) (to be codified at
40 C.F.R. pts. 50, 58).

188. Coglianese & Marchant, supra note 139, at 1269, 1291.
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Administrator's 'policy choice' in selecting nonzero standards along the
continuum of predicted health risks ... ."189 Curiously, they do not mention
the balancing approach that the EPA has repeatedly applied in addressing
nonthreshold criteria pollutants nor do they attempt to demonstrate that it is
irrational.

Throughout their critique, Coglianese and Marchant rely heavily on
point estimates in the staff-prepared risk assessments.1 90 For example, they
point to the EPA's estimate that the eight-hour 0.080 ppm level "still would
result in 1 million occurrences of moderate decreases in lung function anc
74,000 cases of moderate-to-severe cough in outdoor children."' 9' They
presume that the Agency viewed this risk as acceptable because it did not
propose to set the standard at 0.070 ppm.1 92 In a footnote, they note that
when the EPA issued its final standard, the risk assessment had changed so
dramatically that the risk estimated to accompany the existing one-hour
standard was actually lower (at 931,000 cases of moderate decreases in lung
function and 58,000 cases of moderate to severe cough) than the previously
estimated risk for the proposed 0.080 ppm eight-hour standard.1 93  For
them, this raises the following questions:

If 1 million cases of decreased lung function could be tolerated by
EPA in its proposed rule, why in the final rulemaking did it need to
revise the old standard that resulted in only 931,000 similar cases? If

74,000 cases of cough were acceptable in the proposed rule, why

were 58,000 cases of cough not acceptable in the final rule?' 94
For those less enamored with quantitative risk assessment, the example

might raise the question why the EPA would rely heavily on such highly
uncertain point estimates in the first place. The fact that the risk assessment
changed so dramatically between the proposed and final rule suggests that
point estimates derived from quantitative risk assessments are not especially
reliable tools for setting NAAQS. Yet Coglianese and Marchant show little
respect for the large uncertainties inherent in the point estimates upon
which they rely to support their contention that the EPA was acting in an
unprincipled fashion.

189. Id. at 1294.
190. Id. at 1302-03, 1306 (referring to point estimates of deaths per year attributable to

exposure to fine particulate matter at various levels); id. at 1308-09 (referring to point estimates
of cough and lung-function decrement attributable to exposure to ozone at various levels); ia. at
1310 (referring to point estimates of FEVL decrements in outdoor children); id. at 1311-12
(referring to point estimates of moderate to severe pain and decrements in lung function in
children).

191. Id. at 1308.
192. Id.
193. Id. at 1308 n.236.
194. Id. at 1308-09.
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In fact, as we have seen, the EPA did not yield to the temptation to rely
on point estimates in choosing the 0.080 ppm level over the 0.090 ppm and
0.070 ppm levels. It balanced the uncertainties inherent in determining the
effects on children of exposure to ozone against the threat of harm
attributable to ozone exposures. 195 The D.C. Circuit upheld the 0.080 ppm
standard over the industry's similar objection.196 To the industry contention
that the EPA had failed to articulate a standard for determining how much
ozone pollution was too much, the court responded that the Agency had "no
obligation either to identify an accurate 'safe level' of a pollutant or to
quantify precisely the pollutant's risks prior to setting primary NAAQS."1 97

Instead, the EPA was required to "err on the side of caution .. . taking into
account both the available evidence and the inevitable scientific
uncertainties."198

Professors Coglianese and Marchant are especially critical of the
EPA's application of the margin-of-safety concept to nonthreshold
pollutants.'9 9 If the purpose of the margin-of-safety language is to ensure
that the Agency errs on the side of safety, they ask, how can the Agency
accept any level of risk that is greater than zero for such pollutants?20 0 In
the EPA's view, the stopping point is inherent in the term "requisite,"
which conveys the notion of needed but not unnecessary. 201 When large
uncertainties make it impossible to determine the precise level at which
exposure to a pollutant no longer causes harm, the Agency must err on the
side of safety in choosing, interpreting, and drawing inferences from the
scientific studies, and employ conservative assumptions in conducting
modeling exercises. 202

C. Justice Breyer's Qualitative Trivial-Risk Approach

Justice Breyer's concurring opinion in American Trucking suggests an
approach to setting primary NAAQS for nonthreshold pollutants by
reference to the concept of "trivial" risk.203 Like the EPA, Justice Breyer
concluded that the terms "requisite" and "adequate margin of safety" did
not "describe a world that is free of all risk-an impossible and undesirable

195. See supra note 54 and accompanying text.
196. Am. Trucking Ass'ns v. EPA, 283 F.3d 355, 379-80 (D.C. Cir. 2002).
197. Id. at 378.
198. Id. See also Am. Farm Bureau Fed'n v. EPA, 559 F.3d 512, 527 (D.C. Cir. 2009) (per

curiam) (finding that the EPA was not arbitrary and capricious in declining to rely on point
estimates in risk assessment).

199. Coglianese & Marchant, supra note 139, at 1309.
200. Id. at 1321.
201. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,879

(July 11, 2007) (to be codified at 40 C.F.R. pt. 50).
202. See supra subpart VI(A).
203. Whitman v. Am. Trucking Ass'ns, 531 U.S. 457, 496 (2001) (Breyer, J., concurring).
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objective," nor were they "to be understood independent of context."204 In
his view, "what counts as 'requisite' to protecting the public health
will ... vary with background circumstances, such as the public's ordinary
tolerance of the particular health risk in the particular context at issue." 205
The statute thus granted the Administrator "considerable discretion" to
"take account of context when determining the acceptability of small risks
to health." 206 The Administrator had discretion to "avoid regulating risks
that it reasonably conclude[d] [were] trivial in context."207

Although Justice Breyer's trivial-in-context approach may beg the
question of how little risk is trivial, it does offer as a reference point risks
that are within the "public's ordinary tolerance" for risks imposed by others
in similar contexts. 208 The Agency could adopt a trivial-risk approach that
is consistent with its current approach of balancing uncertainty against
threatened harm if it focused more heavily on health end points than on the
probabilities of reaching those end points in determining triviality. It may
be hard for the Agency to characterize a credible risk of premature death as
trivial, even if the probability of any exposed individual dying is very low.
When multiplied by the number of people exposed to the criteria pollutants,
even a low probability like one in one million will yield estimates of
hundreds of deaths per year, which may be hard to characterize as trivial. It
will be much easier for the Agency to characterize additional coughs and
wheezes as trivial, even if the probability is quite high, because they are less
serious end points, tend to be transient and reversible, afflict all of us at one
time or another, and are generally regarded as minor inconveniences.

D. A Modest Role for Cost?

The Supreme Court in American Trucking held that the EPA may not
consider costs in setting the NAAQS. 209 Thoughtful critics of the EPA's
balancing approach maintain, however, that if cost considerations are
irrelevant to NAAQS standard setting for nonthreshold pollutants, then
there is no discernable stopping place along the continuum of exposures
other than zero. 21 0  The fact that the EPA always stops short of zero
suggests that some consideration other than science is at least implicitly

204. Id. at 494.
205. Id.
206. Id. at 495.
207. Id. at 496 (emphasis added).
208. Id. at 494, 496.
209. Id. at 471.
210. Coglianese & Marchant, supra note 139, at 1284.

2015] 1807



Texas Law Review

operating as a brake against stringency.21 ' And that consideration must be
cost.212

In his American Trucking concurring opinion, Justice Breyer argued
that Congress did not "require the EPA to eliminate every health risk,
however slight, at any economic cost, however great, to the point of
'hurtling' industry over 'the brink of ruin,' or even forcing 'deindustrial-
ization."'213 He therefore concluded that the statute gave the Administrator
"sufficient flexibility to avoid setting ambient air quality standards ruinous
to industry."2 14 The EPA seized on the quoted language in the preamble to
the 2007 ozone rule in elaborating on the meaning of "requisite" in the
statute.2'm

This "calamitous-cost" approach to limiting the stringency of the
NAAQS has the considerable advantage of recognizing political reality.
The EPA will never write a NAAQS that would bring an important segment
of American industry to the brink of ruin. It also recognizes that society has
values other than protecting public health and welfare. At the same time,
economic considerations are not allowed to dominate the analysis. They
become relevant not at the margins but only at the extremes.

The problem with the calamitous-cost approach from a legal
standpoint is its exclusive focus on cost. Allowing cost considerations to
enter the picture, even at the extremes, may send the Agency down a
slippery slope that ends with costs being the dominant consideration. The
Agency will face a difficult line-drawing problem in deciding how much
economic disruption is too much. And powerful political actors will
pressure the Agency to avoid the risk of economic disruption by setting
lenient standards. The calamitous-cost approach is thus inconsistent with
the protective policies that motivated Congress to exclude cost from the
considerations that the EPA may rely upon in setting the NAAQS.

Cost might have an indirect role to play under Justice Breyer's trivial-
risk approach, which focuses on "the public's ordinary tolerance of the
particular health risk in the particular context at issue." 216 What the public
regards as trivial in any particular context may well depend on the cost or
inconvenience of reducing or eliminating the risk. We face a risk of
contracting a cold or even influenza when we shake hands with one another,

211. Id. at 1286.
212. Id. at 1341 n.372 (citing nineteen academic sources concluding that the EPA considered

costs in setting NAAQS).
213. Am. Trucking Ass'ns, 531 U.S. at 494 (Breyer, J., concurring) (quoting Am. Trucking

Ass'ns v. EPA, 174 F.3d 1027, 1037, 1038 n.4 (D.C. Cir. 1999)).
214. Id.
215. National Ambient Air Quality Standards for Ozone, 72 Fed. Reg. 37,818, 37,820

(July 11, 2007) (to be codified at 40 C.F.R. pt. 50) (quoting Am. Trucking Ass'ns, 531 U.S. at
494-96 (Breyer, J., concurring)).

216. Am. Trucking Ass'ns, 531 U.S. at 494 (Breyer, J., concurring).
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but most regard that risk as trivial, not only because the probability of
contracting a cold is usually small, but also because the consequences are
low and the social stigma (i.e., cost) associated with refusing an offered
hand is high. To the extent, then, that cost plays this modest indirect role in
setting the benchmark for triviality, cost considerations may be lawful
under the Clean Air Act.

VII. Conclusions

To the chagrin of many observers, the EPA has never allowed cost to
play a prominent role in setting NAAQS. Although the EPA's approach of
balancing uncertainty against threatened harm may not be the most
intellectually satisfying approach to determining the level of exposure that
is requisite to protect public health, the critics have not demonstrated that it
is an irrational approach in situations in which uncertainty prevents the
Agency from determining a threshold exposure that presents no risk to the
public. As scientific studies continue to probe the effects of the criteria
pollutants at low exposure levels, the day may come when the EPA can
confidently state that there is no threshold level for a given pollutant above
the background exposure level. Uncertainty will no doubt still surround the
shape of the concentration-response curve at low exposure levels. In
contexts in which the uncertainty side of the balance diminishes, smaller
risks on the threatened-harm side of the balance will warrant the EPA's
attention. At that point, Justice Breyer's trivial-risk approach could become
the dominant decision-making approach to setting NAAQS.

Though far from perfect, the EPA's balancing approach has the virtue
of advancing a precautionary approach to air pollution control against
powerful economic forces intent on avoiding the cost of further controls. In
the end, that approach has brought about a remarkable reduction in
emissions of the criteria pollutants and their precursors at a cost that,
despite apocalyptic predictions to the contrary, has proved far from
catastrophic. 17

217. Id. at 492.
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Constructing Evidence and Educating Juries:

The Case for Modular, Made-In-Advance

Expert Evidence About Eyewitness

Identifications and False Confessions

Jennifer L. Mnookin*

Over the last several decades, research psychologists have entered the
courtroom with increasing frequency to testify on behalf of criminal
defendants. Their role has primarily been to show how social-science
evidence complicates the conventional wisdom about certain kinds of
critical and often-used evidence. These witnesses challenge, and sometimes
even debunk, commonsense views about categories of evidence that juries
tend, on the whole, to find very persuasive, like eyewitness identification
testimony and even that so-called "queen of proofs," the confession.' These
experts educate judges and juries about the substantial body of research that
shows, for example, that eyewitnesses-even those who have a great deal
of genuine confidence about their own accuracy-are sometimes mistaken
when they identify someone as the perpetrator.2 They teach the fact finders

* David G. Price & Dallas P. Price Professor of Law, UCLA School of Law, and Faculty Director,
Program on Understanding Law, Science, and Evidence (PULSE@UCLA Law). Many thanks to
Wendy Wagner and the other participants in the Texas Law Review "Science Challenges for Law
and Policy" Symposium for helpful conversation and discussion, as well as to the student
members of the Texas Law Review for superb organization. Particular thanks to Joe Cecil for
excellent comments and suggestions about this project, both at the symposium and more
generally. Thanks also to Joshua Dienstag, Jennifer Friedman, Richard Leo, Deb Tuerkheimer,
and participants in the faculty colloquium at Northwestern for helpful conversations and feedback.
Many thanks as well to Jaci Seelagy for excellent research assistance.

1. As John Langbein wrote, "[t]he maxim of the medieval Glossators ... aptly describes
American law: confessio est regina probationum, confession is the queen of proof." John H.
Langbein, Torture and Plea Bargaining, 46 U. CHI. L. REV. 3, 14 (1978).

2. The psychological literature on eyewitness identification is voluminous. For a recent effort
to canvas and evaluate the field, see NAT'L RESEARCH COUNCIL OF THE NAT'L ACADS.,
IDENTIFYING THE CULPRIT: ASSESSING EYEWITNESS IDENTIFICATION 108 (2014) hereinafterr
IDENTIFYING THE CULPRIT], noting that "self-reported confidence at the time of trial is nct a
reliable predictor of eyewitness accuracy." For other overviews of the social-science findings in
the area, see generally BRIAN L. CUTLER & MARGARET BULL KOVERA, EVALUATING
EYEWITNESS IDENTIFICATION (2010), identifying best practices for evaluating eyewitress
testimony and guidelines for interactions between attorneys and expert witnesses; BRIAN L.
CUTLER & STEVEN D. PENROD, MISTAKEN IDENTIFICATION: THE EYEWITNESS, PSYCHOLOGY,
AND THE LAW (1995), evaluating the effectiveness of mechanisms meant to safeguard defendants
from faulty eyewitness testimony by reviewing empirical research, finding that official safeguards
are less effective than expert psychological testimony educating jurors on the frailties of
eyewitness memory; JAMES MICHAEL LAMPINEN, JEFFREY S. NEUSCHATZ & ANDREW D. CLING,
THE PSYCHOLOGY OF EYEWITNESS IDENTIFICATION (2012), chronicling the variables that impact
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that memory operates not at all like a point-and-shoot camera; rather,
honestly held beliefs about what a witness claims to have seen or
experienced may be distorted, inaccurate, or even completely wrong. 3 They
describe the dangers of certain lineup procedures that may increase the
chances that a witness makes an erroneous identification. 4 They describe
the reality, surprising to many, that innocent suspects under interrogation by
the police sometimes really do confess to crimes in which they actually
played no role at all.5

The judicial reception of these forms of psychological evidence has
been stuttering and somewhat rocky, but overall it is fair to say that there is
growing acceptance of the legitimacy of these kinds of expertise. In fact, a
number of courts have held that when an eyewitness identification by a
stranger is at the heart of the prosecutor's case, the trial court's exclusion of
a qualified defense expert who could have educated the jury about relevant
social-science findings about the danger of mistaken identifications can
even be reversible error.6 Courts in recent years have shown increasing

the accuracy of eyewitness identifications and describing the beneficial effects of expert testimony
offered to educate juries about questionable eyewitness statements; and ELIZABETH F. LOFTUS,
EYEWITNESS TESTIMONY (1979), creating a framework that examines empirical studies relating to
eyewitness testimony and explaining how eyewitness testimony has impacted the American legal
system.

3. See, e.g., IDENTIFYING THE CULPRIT, supra note 2, at 69-70 (concluding that "[m]emory is
often far from a faithful record of what was perceived, ... its contents can be forgotten or
contaminated at multiple stages, it can be biased by the very practices designed to elicit recall, and
it is heavily swayed by emotional states"). See generally sources cited supra note 2.

4. See, e.g., United States v. Brownlee, 454 F.3d 131, 138 (3d Cir. 2006) (noting the
inherently suggestive nature of lineup procedures that can induce witnesses to make unreliable
identifications); IDENTIFYING THE CULPRIT, supra note 2, at 106-07 (recommending the use of
double-blind methods in lineups and photo arrays to avoid bias inadvertently suggested by the
administrator).

5. See, e.g., BRANDON L. GARRETT, CONVICTING THE INNOCENT: WHERE CRIMINAL
PROSECUTIONS GO WRONG 7-8, 14-44 (2011) (discussing expert testimony in the context of false
confessions and explaining that some 16% of exonerees studied gave false confessions in response
to police interrogation, often even incorporating details of the crime likely provided to them by the
police); G. Daniel Lassiter et al., Introduction: Police Interrogations and False Confessions-An
Overview, in POLICE INTERROGATIONS AND FALSE CONFESSIONS: CURRENT RESEARCH,
PRACTICE, AND POLICY RECOMMENDATIONS 3, 4-5 (G. Daniel Lassiter & Christian A. Meissner
eds., 2010) (summarizing studies indicating that common procedural errors of interrogations can
result in false confessions); DAN SIMON, IN DOUBT: THE PSYCHOLOGY OF THE CRIMINAL

JUSTICE PROCESS 121 (2012) (noting that false confessions "have been observed in 15-25 percent
of the known exonerations"); Steven A. Drizin & Richard A. Leo, The Problem of False
Confessions in the Post-DNA World, 82 N.C. L. REV. 891, 933-43 (2004) (presenting a collection
of examples of interrogation-induced false confessions, including an extensive list of specific,
proven false confessions).

6. For one of the earliest such cases, see State v. Chapple, 660 P.2d 1208, 1223-24 (Ariz.
1983). Other cases finding exclusion to be error (often depending on quite fact-specific
dimensions of the case, such as the centrality of the identification to the prosecution's case
coupled with little corroborating evidence or the existence of a cross-racial identification) include
Brownlee, 454 F.3d at 144; People v. McDonald, 690 P.2d 709, 727 (Cal. 1984); State v. Guilbert,
49 A.3d 705, 729 (Conn. 2012); Benn v. United States, 978 A.2d. 1257, 1275 (D.C. 2009);
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concern and interest in the problem of unduly suggestive lineup procedures
as well.' For false-confession evidence, the trend line remains somewhat
more uneven; while some courts do continue to exclude the evidence, often
on the grounds that it is unnecessary or invades the province of the jury (by
indirectly opining on credibility), many others do permit such expertise.'

The recent increased focus on and knowledge about wrongful
convictions have spotlighted the importance of these kinds of psychological
evidence. The rise of DNA evidence and the concomitant Innocence
Movement have exposed the significant dangers of erroneous eyewitness
identifications and false confessions, among other kinds of evidence. In a
close look at the first several hundred DNA exonerations, Brandon Garrett
found that around three-quarters of the cases involved some form of
mistaken eyewitness identification.9 False confessions were less common-
place but still far from rare, appearing in nearly one-sixth of the cases he
examined. 1

This prevalence of mistaken eyewitness identifications and false
confessions among known wrongful convictions strongly suggests that fact
finders sometimes risk overvaluing or misinterpreting these kinds of
evidence. By educating the jury about social-science research, expert psy-
chological evidence may give the jury better tools for assessing probative
value more accurately. Teaching about risk factors for erroneous iden-
tification or mistaken confession may enable savvier assessment of these
kinds of proof in the particular case-and helping fact finders to assess
these kinds of evidence with an informed, critical eye may even help reduce
wrongful convictions.

That said, expert psychological evidence is only one possible method
among several for attempting to reduce wrongful convictions based on
erroneous eyewitness identification or inaccurate and false confessions.
Moreover, realistically it is simply not an approach that can feasibly be used
in the very large number of cases in which these forms of evidence play a
starring role. Experts are simply too few in number and too expensive to be
able to be called in as many cases as they would have meaningful relevance.
Given their cost and scarcity, psychological experts are inevitably going to
be a "couture" approach to evidence, available only when either a defendant

Stephenson v. State, 226 S.W.3d 622, 627 (Tex. App.-Amarillo 2007, no pet.); and State v.
Clopten, 223 P.3d 1103, 1115 (Utah 2009).

7. See, e.g., State v. Henderson, 27 A.3d 872, 897-902 (N.J. 2011) (discussing various lineup
procedures); State v. Lawson, 291 P.3d 673, 686-88 (Or. 2012) (en banc) (same).

8. See, e.g., United States v. Adams, 271 F.3d 1236, 1246 (10th Cir. 2001) (holding that trial
judge acted within his discretion in disallowing expert testimony); Miller v. State, 770 N.E.2d
763, 773-74 (Ind. 2002) (holding exclusion of expert testimony to be reversible error).

9. See GARRETT, supra note 5, at 48 (reporting eyewitness misidentifications in 190 of 250
cases).

10. Id. at 18 (noting false confessions in 40 out of 250 cases). See also SIMON, supra note 5,
at 121 (noting multiple cases and studies documenting instances of false confessions).
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has means or a judge can be persuaded to provide funding for this
purpose." This individualized, custom, haute couture approach cannot in
its current form be transformed into a ready-to-wear alternative that could
be used in the great mass of cases; by its nature, it does not easily scale.

In this Article, I want to suggest a method by which we could, in fact,
transform this couture approach into a ready-to-wear alternative, accessible
by far more defendants for very little cost. Specifically, I want to argue that
a credible, nonpartisan, well-respected organization (or multiple orga-
nizations partnering together) should spearhead and oversee the creation of
premade, canned, modular testimony on these topics. These made-in-
advance modules could, at the defendant's election, be introduced as a form
of testimony to teach a fact finder about what research psychology shows
about relevant aspects of eyewitness identification, or the operation of
memory, or lineup procedures, or false confessions.

Such an approach is, I admit, unusual. Testimony in our adjudicatory
system is typically understood as something case specific, as an individual
testifying live and in person, face-to-face before a fact finder. I am instead
proposing a kind of testimony that would be produced in advance of any
given trial and that could be used and reused whenever appropriate in the
many different trials in which the same social-science related issues recur.

I first suggested the possibility of this kind of "repeat-play" modular
testimony in a forthcoming piece in a symposium in honor of the great-
and often maverick-trial judge Jack Weinstein.'2  In that article, I put
forward the idea of modular testimony for certain, limited kinds of expert
evidence as one of two possible evidentiary innovations I proposed that
linked to aggregation, technology, and justice.1 3 In that piece, I presented
an overview of both ideas as "'objects to think with'; as ideas to spark our
collective evidentiary imagination and encourage us to think expansively
about how we might improve the quality of information to which juries
have access . .. in the interest of enhancing the fairness and accuracy of our
adversarial process."' 4

In this Article, I want to compare this idea of modular testimony to
several alternative methods for trying to reduce the dangers of inaccurate

11. See, e.g., Ake v. Oklahoma, 470 U.S. 68, 72, 86-87 (1985) (determining that a defendant
has a due process right to the assistance of a psychiatrist for the determination of sanity but
leaving open the extent to which this due process right requires courts to fund other kinds of
expert assistance helpful to mounting a defense). In practice, there is a great deal of judicial
discretion regarding the funding of experts for indigent defendants. See Paul C. Giannelli, Ake v.
Oklahoma: The Right to Expert Assistance in a Post-Daubert, Post-DNA World, 89 CORNELL L.
REV. 1305, 1312-13 (2004) (noting that judges have the ability to restrict or deny funding for
defense experts).

12. Jennifer L. Mnookin, Repeat-Play Evidence: Jack Weinstein, "Pedagogical Devices,"
Technology, and Evidence, 64 DEPAUL L. REV. (forthcoming 2015).

13. Id.
14. Id. (citations omitted).
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eyewitness identifications and false confessions. Specifically, I will look at
the possibility of having judges assess the reliability of these kinds of
evidence directly, and I will also assess the viability of using expanded jury
instructions as an educational device. I will argue that modular, repeat-play
evidence is conceptually preferable to jury instructions and more
institutionally appropriate than a strong version of a substantive reliability
assessment by the court. On the question of whether modular, made-in-
advance expert testimony it is a better approach than using a traditional
expert witness, I am more equivocal. There are both gains and potential
losses to replacing a live expert with a set of prerecorded modules-but
realistically, the use of live expert witnesses in these cases is, like the
bespoke suit, a rarity. Therefore, at a minimum, modular testimony offers a
potential second-best solution that would permit the content of expert
testimony to be used in a far larger number of cases in which they are
relevant.

As we shall see, the current doctrines for the judicial evaluation of
these kinds of evidence invoke reliability considerations around the edges,
but in fact hardly regulate them at all. By contrast, for scientific and expert
evidence Daubert v. Merrell Dow Pharmaceuticals, Inc.15 and its progeny
have required judges to play an active gatekeeping role, assessing validity
and reliability in order to determine admissibility.1 6 Some have suggested a
similar gatekeeping role for judges vis-a-vis these other kinds of evidence
as well. I will suggest, however, that judges usually do not in fact have a
legitimate basis for determining reliability in a given instance; while we do
have significant social-science knowledge about these areas, that
knowledge does not translate into a validated method for diagnosing the
accuracy of a particular identification or confession.

Jury instructions offer another alternative for reducing the dangers of
eyewitness misidentification or wrongful confessions. In fact, several
jurisdictions, most notably New Jersey, have invested substantial energy in
the production of social-science-based jury instructions, particularly about
the social-science research on eyewitness identifications, to be used as a far
lower cost alternative to experts in appropriate cases. But this use of
instructions, while an understandable and well-intentioned response to the
importance of the issue and the practical reality that not every deserving
defendant will be able to call an expert, is, I suggest, a wrong turn. They
are, in a way, a category mistake: an effort to turn something that is
fundamentally evidence into an appropriate topic for judicial instruction.

This category mistake, however, does reflect something important and
relatively unusual about these kinds of evidence. At least a significant

15. 509 U.S. 579 (1993).
16. Kumho Tire Co. v. Carmichael, 526 U.S. 137 (1999); Gen. Elec. Co. v. Joiner, 522 U.S.

136(1997).
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part-and perhaps virtually all-of the value offered by these kinds of
experts is simply not case specific. These social-science experts are
describing the state of a field, the findings of experiments, and what is
known and understood about circumstances or risk factors that make, for
example, faulty identifications or false confessions more likely.17 It is this

quality-which we could call "framework" evidence, or meta-expertise,19
or instructional or educational expertise,20 or even legislative facts 2 t-that
makes jury instructions a tempting, if problematic, direction in which to
head. And it is precisely this same quality that makes modular, premade
testimony a plausible alternative to our traditional, particularized, case-by-
case use of an expert.

In what follows, my main focus is on psychological experts on
eyewitness identification, though I also discuss false-confession evidence as
well, albeit to a lesser extent. However, the modular, repeat-play approach
could plausibly be used in other settings as well. This approach could make
sense in any area in which (1) the same social-science or empirical issues
arise in largely the same form over a broad array of cases, or (2) the core
contributions of the expert to the trial are at the "meta" or "framework"
level rather than in assessing particularized dimensions of the specific facts
and their implications. For example, another fruitful area for modular
testimony might be the scientific reliability of certain forms of forensic
science. Currently, experts do occasionally testify on the extent of
scientific research in fingerprint, firearms, bite mark, or handwriting
identification.2 These testifying experts are often not themselves forensic

17. See generally Laurens Walker & John Monahan, Social Frameworks: A New Use of
Social Science in Law, 73 VA. L. REV. 559 (1987) (describing the rise of social frameworks as an
alternative to the rigid distinction between social science being used to prove legislative or
adjudicative facts and proposing ways to incorporate the general findings of such research into the
adjudicative process).

18. Id. at 568, 598.
19. See Simon A. Cole, Out of the Daubert Fire and into the Fryeing Pan? Self-Validation,

Meta-Expertise and the Admissibility of Latent Print Evidence in Frye Jurisdictions, 9 MINN. J.L.
SC. & TECH. 453, 456-57 (highlighting that, when courts must evaluate the validity of claims
where the appropriate reference community is not obvious, courts must turn to "meta-experts"
who have evaluated the empirical and rational validity of those claims); Jennifer L. Mnookin,
Atomism, Holism, and the Judicial Assessment of Evidence, 60 UCLA L. REV. 1524, 1577-78
(2013) (discussing the widespread practice of scientific experts using meta-analytic techniques to
aggregate evidence and data in their own domain).

20. See Samuel R. Gross & Jennifer L. Mnookin, Expert Information and Expert Evidence: A
Preliminary Taxonomy, 34 SETON HALL L. REV. 141, 163 (2003) (defining "instruction" as
"general information about some common issue or phenomenon .. . rather than specific
information about a particular problem or case").

21. See Kenneth Culp Davis, Judicial Notice, 55 COLUM. L. REV. 945, 952 (1955) (explaining
the general nature of legislative facts).

22. See, e.g., United States v. Saelee, 162 F. Supp. 2d 1097, 1101-03 (D. Alaska 2001)
(describing a nonforensic practitioner's testimony regarding the lack of scientific research for
handwriting identification); Michael J. Saks, Banishing Ipse Dixit: The Impact of Kumho Tire on
Forensic Identification Science, 57 WASH. & LEE L. REV. 879, 897-99 (2000) (describing cases

1816 [Vol. 93:1811



2015] Modular Expert Evidence 1817

practitioners of the discipline upon which they are commenting, and they
typically do not offer any specific conclusion about whether the
fingerprints, bullets, bite marks, or handwriting specimens actually match.23

As with testimony by research psychologists, in many cases in which such
forensic science meta-expertise would be helpful no one is called to testify,
sometimes for lack of funds, often for lack of know-how (and sometimes
because some courts have resisted permitting it).24

Although my focus is criminal trials, where resource differentials are
most acute and our methods for managing them less developed, there are
many uses of framework testimony in civil cases as well, and it might be
possible for modular, made-in-advance testimony to be used on the civil
side as well.25

This Article proceeds as follows. The next Part describes this idea of
modular testimony in slightly more detail. The following Part then turns to
issues relating to judicial evaluation of the reliability of eyewitness
identification evidence and confessions, beginning with a brief historical
overview that shows the lack of judicial focus on the substantive reliability
of these kinds of proof. I suggest that this lack of direct focus on reliability
may be one factor contributing to the rise of expert evidence in these areas;
if concerns about the design of a lineup or flaws in an identification
procedure or interrogation rarely lead to its outright exclusion, these same

where expert testimony was offered regarding the extent of scientific research for identificat-on
evidence).

23. See, e.g., Saelee, 162 F. Supp. 2d at 1101-03 (experts testified before the court as to the
reliability of handwriting analysis generally, rather than in reference to the specific facts of the
case).

24. See, e.g., In re Castro, Nos. H036045, H034813, 2012 WL 271339, at *3 (Cal. Ct. App.
2012) (discussing defense counsel's failure to hire a handwriting expert); Howard v. State, 945 So.
2d 326, 334 (Miss. 2006) (describing defense counsel's failure to obtain funds for a bite mark
expert); State v. Clopten, 223 P.3d 1103, 1106 (Utah 2009) (noting the trial court's refusal to
allow an eyewitness expert's testimony). Note that I have on rare occasions testified about the
scientific foundation (and limits to that foundation) for fingerprint evidence and in one case was
excluded from court because I was not myself a fingerprint expert.

25. See U.S. Courts, The Patent Process: An Overview for Jurors, YOUTUBE (Nov. 22, 2013),
https://www.youtube.com/watch?v=ax7QHQTbKQE&ist=PL4bcxoLSIaXeVdyUl 1500VSrfu'iyI
XLfJ&index=2, archived at https://perma.cc/HL3Q-T357 (an effort by the Federal Judicial Center
to produce a video explaining the patent process to jurors in a nonpartisan, balanced manner. for
Federal District Courts to use to educate jurors during patent trials). Although this made-in-
advance video presentation is not precisely an example of the kind of modular testimony that I am
suggesting in this Article, it nonetheless deserves our notice, particularly because it represents an
effort by a nonpartisan organization to create a fair depiction of a set of issues that are "repeat
play," in the sense that they frequently arise in nearly identical form in different cases. However
this patent video is, in important ways, quite different from what I am proposing because the
patent video is an introductory lecture, not testimony-there is no direct or cross-examination by
lawyers, nor are the topics discussed based on social science research. Notwithstanding these
important differences, this patent video is an interesting example of an effort to gain efficiencies-
and increased fairness-via technology. Many thanks to Joe Cecil for drawing my attention to
this video.
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concerns provide part of the justification for permitting expert testimony-
but expert testimony, I suggest, cannot possibly be used as a practical
matter in all of the cases in which it might be helpful. In the following Part,
I therefore look at two already-established alternatives to expert evidence:
judicial gatekeeping, in the form of a more serious examination of
reliability, and jury instructions designed to teach jurors about the social
science in this area. I suggest that a more robust reliability screen for these
kinds of evidence, while superficially appealing, is unlikely to be highly
accurate in evaluating correct and incorrect identifications or in
distinguishing true from false confessions, and therefore raises significant
institutional concerns about the boundary between the role of the judge and
that of the fact finder. As for jury instructions in this area, I argue that this
approach conflates instruction with evidence in troubling ways and
inevitably fail to provide nuanced information about relevant social science
(or its limits). Then, in the final Part, I return to modular testimony and
address briefly how it compares to traditional expert evidence. I suggest
that modular testimony invites us to ask directly whether we think experts
in these areas ought ever to be able to testify in a case-specific,
particularized way, or should be limited to a description of the general
research. If the latter, modular testimony's made-in-advance, non-case-
specific format becomes a feature rather than a bug, because it structurally
prevents experts from commenting on how the social science bears on the
particular case-after all, the testifying experts aren't even in the
courtroom. If, however, it is sometimes appropriate for an expert to engage
more particularistically, then it is a downside of modular testimony that
such particularistic engagement is not available. Nonetheless, given the
high cost of live experts, on the one hand, and the limited effectiveness of
both reliability assessments and jury instructions, on the other hand, I argue
that modular testimony is, at a minimum, a second-best solution worth a try.

1. Modular, Repeat-Play Testimony: An Introduction

My core idea is quite simple: courts should permit defendants to make
use of made-in-advance "modules" in which psychological experts provide
testimony about key aspects of eyewitness identification and false-
confession evidence. These modules would be structured like regular
testimony in that they would include both direct examination and cross-
examination and, like regular testimony, they would proceed in the question
and answer format to which we are accustomed.

When I describe the testimony as modular, I mean to suggest it should
consist of a variety of distinct subparts in both the direct and cross-
examination portions, each of which corresponds to a particular topic that
frequently arises within trials in which expert testimony of these sorts is
used (e.g., a discussion of the research on cross-racial identification could
be one module, while discussion of the research on weapons focus, or the
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relationship between confidence and accuracy of an identification, or the
relationship between observation time and accuracy could be others). Each
module should to the greatest possible degree be substantively self-
contained so that a defendant could separate them and make use of only the
ones that bore on the issues in the specific case.

For this idea to be effective and successful, the experts who participate
in this project would need to be some of the best regarded leading experts in
the field. The lawyers who participate-on both the "defense" side and for
the "prosecution," though I use those terms in scare quotes because the
lawyers would not in fact be representing a specific client as they
questioned the expert-should also be of the highest caliber with extensive
experience in precisely these areas and themselves extremely
knowledgeable about the social science. All the participants should be
compensated appropriately for their time and energy in producing the
modules. Nor should the use of these modules-which would, as I already
indicated, include cross-examination-subject the experts to beirg
subpoenaed by the prosecution in any case in which the module was used,
though if the prosecutor wished to call a live rebuttal witness, nothing about
the existence of modules ought to prevent her from doing so.

For this idea to be workable, the modules would need to be produced
by a well-regarded, structurally neutral organization, not affiliated with
either the defense bar or the prosecutors. It might also be possible for the
content of the modules to be vetted or assessed by experts to provide a form
of peer review to assess its fundamental fairness and legitimacy.

My basic claim is that this form of modular evidence deserves to be a
tool in our trial toolbox. Many, indeed most, courts are willing to permit
experts to testify on eyewitness identification issues, and a growing number
are permitting false-confession experts as well. Given the framework
nature of this evidence and the basic reality that most of what an expert
testifies to will not be-and quite likely should not be-case specific, wny
do we continue to hew to the idea that the evidence must be produced in an
individualized, case-specific manner?

Permitting modular expert evidence will require some creativity on the
part of judges and an openness to innovation, and it is quite possible that it
will be loudly opposed by both prosecutors and defense counsel alike. But
given the simple reality that expert witnesses are unlikely to be available in
the vast majority of cases in which they would be useful, it seems
worthwhile to be open to efforts to create wholesale rather than retail
methods of engagement about these social science findings. Indeed, the
turn in some states to increasingly detailed and science-based jury
instructions represents precisely such an effort-but I contend that modular
testimony in fact is more institutionally appropriate than science-based
instructions. Similarly, modular testimony may also be more respectful of
the appropriate roles for judge and jury than a direct judicial effort to assess
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the reliability of confessions or eyewitness identifications. We turn now to
look briefly at how the courts currently think about reliability, with respect
to eyewitness identification and confessions in turn.

II. Judicial Assessments of Reliability

A. The Brathwaite Test for Assessing the Reliability of an Eyewitness
Identification

It is perhaps stating the obvious to say that we would like to make use
of eyewitness identifications and confessions in court whenever they are
likely to be adequately reliable. While not technically a corollary, it seems
equally reasonable to say that when confessions or eyewitness identi-
fications are very likely to be unreliable, we ought not to permit them as
evidence (unless we have confidence that the fact finder can do its own
reasonably accurate assessment of the evidence's reliability).

However, for both eyewitness identifications and confessions, it is far
from clear that our current doctrinal tests for admissibility map onto
reliability and validity in any meaningful way. In 1977, the Supreme Court
in Manson v. Brathwaite26 laid out the test that is largely still used today in
federal courts and in most states for determining when, if ever, due process
mandates exclusion of eyewitness identification.2 7 An undercover police-
man made a narcotics purchase and shortly afterwards described the seller
to two fellow officers. 28 The undercover agent was shown a single
photograph of a possible suspect, a method of identification known as a
"showup," and identified him as the seller. 29 Based on this identification,
the suspect was charged with possession and sale of heroin.30 Subsequently
at trial, this photograph from the showup was introduced into evidence, and
the narcotics agent on the stand made a positive, in-court identification of
the defendant (who claimed to have been ill at home, elsewhere, all day on
the date in question).3' Almost entirely on the basis of these identifications,
the defendant was convicted of both counts.32 The defendant appealed,
arguing that the identification procedure-a single photograph, rather than a

26. 432 U.S. 98 (1977).
27. This case built on earlier jurisprudence about eyewitness evidence, police conduct, and

suggestibility. See, e.g., Neil v. Biggers, 409 U.S. 188, 195-96 (1972) (raising the issue of
whether the victim's identification of the respondent in a lineup violated due process); Stovall v.
Denno, 388 U.S. 293, 302 (1967) (acknowledging that while "[t]he practice of showing suspects
singly to persons for the purpose of identification . .. has been widely condemned[,]" the totality
of the circumstances in the record did not suggest due process had been violated).

28. Brathwaite, 432 U.S. at 99-101.
29. Id. at 101.
30. Id.
31. Id. at 102.
32. Id.
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lineup or any kind of comparison to others-was unnecessarily suggestive
and violated his due process rights.33 Although the court of appeals agreed
with the defendant, 34 the Supreme Court did not.35 While asserting that
"reliability is the linchpin in determining the admissibility of identification
testimony[,]" the Court also found that due process required protecting this
"evidentiary interest" only to a "limited extent." 36 Identifications ought to
be excluded, the Court said, only when there is "a very substantial
likelihood of irreparable misidentification" 37-note, particularly, the double
modifier, not merely a substantial likelihood, but a very substantial
likelihood-and "[s]hort of that point, such evidence is for the jury to
weigh." 38 The Court continued: "We are content to rely upon the good
sense and judgment of American juries, for evidence with some element of
untrustworthiness is customary grist for the jury mill. Juries are not so
susceptible that they cannot measure intelligently the weight of
identification testimony that has some questionable feature." 39

The Court asserted, in essence, that eyewitness identifications should
be admissible unless they are extremely likely to be wrong, largely because
of its faith in the jury's good sense as a mechanism for separating the valid
from the mistaken.40 Brathwaite laid out factors courts should examine
when considering the "totality of the circumstances" 4' to determine the
procedural adequacy of an identification:

These include the opportunity of the witness to view the criminal at

the time of the crime, the witness' degree of attention, the accuracy

of his prior description of the criminal, the level of certainty demon-

strated at the confrontation, and the time between the crime and the

confrontation. Against these factors is to be weighed the corrupting

effect of the suggestive identification itself.42

Finally, the Court found that defects-like the fact that the officer
made the identification based on a single photo-most often go to weight
rather than admissibility.43 Thus, under Brathwaite, even identifications
that are the result of highly suggestive identification procedures may be

33. Id. at 103.
34. Brathwaite v. Manson, 527 F.2d 363, 372 (2d Cir. 1975).
35. Brathwaite, 432 U.S. at 117.
36. Id. at 113-14 (emphasis omitted).
37. Id. at 116 (quoting Simmons v. United States, 390 U.S. 377, 384 (1968)) (internal

quotation marks omitted).
38. Id.
39. Id.
40. See id.
41. Id. at 113 (quoting Stovall v. Denno, 388 U.S. 293, 302 (1967)) (internal quotation marks

omitted).
42. Id. at 114.
43. Id. at 117.
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introduced in court, so long as the court's estimation of the totality of the
circumstances does not suggest a very substantial likelihood that the
identification is wrong.

There are two points worth emphasizing. First, by the Court's own
acknowledgement, and indeed by design, it takes a lax and limited approach
to the scrutiny of eyewitness identifications. 44 A court's purpose is not to
assure that they are valid, nor even strongly to incentivize lineup procedures
designed to maximize reliability. Rather, a court's inquiry is meant to offer
a limited last-ditch check on egregiously unreliable identifications-and,
even then, only if the unreliability is produced by some improper action of
the state vis-a-vis the identification process. 45 In recent years, the Court has
continued to embrace this approach, explaining in Perry v. New
Hampshire46 in 2012 that "[t]he fallibility of eyewitness evidence does not,
without the taint of improper state conduct, warrant a due process rule
requiring a trial court to screen such evidence for reliability before allowing
the jury to assess its creditworthiness." 47

Second, the characteristics suggested by the Court as deserving
analysis may indeed be common sense, but that does not make them
especially useful at reliably distinguishing valid from invalid
identifications. It turns out that several of them-perhaps most notably the
level of certainty expressed in court at the time of confrontation-do not,
according to social science research, bear significantly on accuracy in most
circumstances and may themselves be matters about which witnesses can be
highly suggestible. 48 More pointedly: a little police nudging can go a long
way toward increasing witness confidence, and according to the research,
the relationship between well-after-the-fact confidence level and accuracy is
basically nonexistent. 49  Moreover, like any qualitative, multifactor

44. Id. at 110 (describing the totality of the circumstances approach employed by the court as
the "more lenient[] approach").

45. See, e.g., Perry v. New Hampshire, 132 S. Ct. 716, 726 (2012) ("The due process check
for reliability, Brathwaite made plain, comes into play only after the defendant establishes
improper police conduct. The very purpose of the check, the Court noted, was to avoid depriving
the jury of identification evidence that is reliable, notwithstanding improper police conduct.").

46. 132 S. Ct. 716 (2012).
47. Id. at 728.
48. Brandon L. Garrett, Eyewitnesses and Exclusion, 65 VAND. L. REv. 451, 460 (2012).
49. See Kevin Krug, The Relationship Between Confidence and Accuracy: Current Thoughts

of the Literature and a New Era of Research, 3 APPLIED PSYCHOL. CRIM. JUST. 7, 9 (2007)
(concluding that the bulk of social-science research suggests "that confidence is a poor indicator
of memory accuracy"); Gary L. Wells & R. C. L. Lindsay, Methodological Notes on the
Accuracy-Confidence Relation in Eyewitness Identifications, 70 J. APPLIED PSYCHOL. 413, 418
(1985) (same). For a meta-analysis finding a limited but nonzero relationship between confidence
and accuracy at the time of selection, see Siegfried Ludwig Sporer et al., Choosing, Confidence,
and Accuracy: A Meta-Analysis of the Confidence-Accuracy Relation in Eyewitness Identification
Studies, 118 PSYCHOL. BULL. 315, 315-17 (1995). For an example of the particular issues
relating to retrospective certainty, see Amy L. Bradfield et al., The Damaging Effect of
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balancing test-especially one tilted so explicitly in favor of
admissibility-few facts on the ground will actually mandate exclusion of
an identification. How much delay between crime and identification is too
much? What would make a viewing opportunity so limited as to justify
exclusion? Given the vagueness of the factors, any court that cares to admit
a particular identification can likely tell an adequate story to justify its
decision, even for quite dubious identification evidence produced through
suggestive methods.50

This deferential approach to admitting eyewitness identifications,
coupled with substantial, emerging social-science research conducted by
psychologists, created a substantial opening (and need) for expert testimony
in this area. To put it differently, if nearly all identifications are admissible,
and if defects typically are understood to go to weight rather than
admissibility, then clearly the defendant should have the opportunity to
argue that a particular identification does not actually deserve much-or
any-weight. Simultaneously, social-science research began to provide
some powerful fodder for challenges to weight by identifying and studying
a range of "estimator factors" that appear to effect the accuracy of
identification-factors like whether a gun or other weapon was involved,
whether the identification was of someone of a different race from the
observer, or whether the observer was under substantial stress at the time of
making the observation.

B. The Judicial Assessment of Confessions:
The Emphasis on Voluntariness, Not Reliability

With respect to confession evidence, substantive reliability is-if it is
possible-even less regulated by courts than it is with eyewitness
identification. Although reliability was deemed an important concern in
assessing confessions in the nineteenth and early twentieth centuries,
beginning in the middle of the twentieth century the courts took a
jurisprudential turn away from reliability and toward inquiries focused on

Confirming Feedback on the Relation Between Eyewitness Certainty and Identification Accuracy,
87 J. APPLIED PSYCHOL. 112, 112-14 (2002).

50. In fact, for example, in Garrett's examination of DNA exonerations, none of the nearly
forty defendants who alleged some form of police impropriety in the identification procedure
which led to their (erroneous) identification were granted relief. GARRETT, supra note 5, at 187.
In addition, many courts will permit an in-court identification by the witness even if they have
excluded the earlier identification on the dubious theory that the witness's in-court identification
has an "independent origin" of the events (and is therefore directly mentally matching the in-court
identification to the actual event, unmediated by the problematic intermediate identification
process). Garrett, supra note 48, at 465-66. For a description of the operation of this approach
and a strong critique of it, see generally id. However, some states have begun to take more
aggressive approaches than the federal courts to the judicial assessment of the reliability of
eyewitness identification. For a discussion of some recent state developments, see Jules Epstein,
Irreparable Misidentifications and Reliability: Reassessing the Threshold for Admissibility of
Eyewitness Identification, 58 VILL. L. REV. 69, 79-81 (2013).
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voluntariness and coercion. 1 While initially the language of voluntariness
was deployed in the service of concerns about trustworthiness and
reliability, "voluntariness" gradually became instead a purely procedural
concern grounded in the Due Process Clause of the Fourteenth Amendment
and focused not on accuracy per se but on the confessor's self-
determination and the freedom to speak or choose silence in the face of
police methods.52 Consider, for example, this language from the 1961
Supreme Court case Culombe v. Connecticut:53

The ultimate test remains that . .. of voluntariness. Is the confession
the product of an essentially free and unconstrained choice by its
maker? If it is, if he has willed to confess, it may be used against
him. If it is not, if his will has been overborne and his capacity for
self-determination critically impaired, the use of his confessions
offends due process.54

The key question is not reliability, but whether the speaker's will is
"overborne" or remains free. The real issue at the heart of the voluntariness
inquiry, as the Court made absolutely explicit in a later case, was not
accuracy as an independent value, but rather the presence of illegitimate
police coercion. 5

But even if reliability is not central to admissibility, that obviously
does not make it irrelevant to the evaluation of an admissible confession's
probative value. Though the area is not as substantially researched as
eyewitness identifications (and is also by its nature harder to study

51. For an account of this transition and an argument to revive a focus on reliability, see
Richard A. Leo et al., Promoting Accuracy in the Use of Confession Evidence: An Argument for
Pretrial Reliability Assessments to Prevent Wrongful Convictions, 85 TEMP. L. REV. 759, 779-80
(2013) (detailing the shift in the Court's jurisprudence). See also Steven Penney, Theories of

Confession Admissibility: A Historical View, 25 AM. J. CRIM. L. 309, 310 (1998) (providing a
historical account of the shift in standard).

52. Leo et al., supra note 51, at 780-81. See also YALE KAMISAR, POLICE INTERROGATION
AND CONFESSIONS: ESSAYS IN LAW AND POLICY 10-11 (1980) (contending that the term
"voluntariness" was originally a "synonym for the 'trustworthiness' or 'reliability' test").

53. 367 U.S. 568 (1961).
54. Id. at 602.
55. Colorado v. Connelly, 479 U.S. 157, 167 (1986) (holding that "coercive police activity is

a necessary predicate to the finding that a confession is not 'voluntary' within the meaning of the
Due Process Clause of the Fourteenth Amendment"). To be sure, coercion and accuracy may well
be related-coercive processes may significantly increase the chance of inaccurate confessions.
But sometimes coercive methods may in fact produce accurate confessions-for reasons
independent of accuracy we may well deem their use unacceptable, but the reason for that is not
accuracy itself. Similarly, strong evidence exists to show that even when confessions are
voluntary and no illegal coercion has been applied, they are not therefore necessarily accurate.
Leo et al., supra note 51, at 765-67 (describing how even seemingly innocuous police activity,
like disclosure of nonpublic crime details, can lead to inaccurate confessions). See generally Saul
M. Kassin, False Confessions: Causes, Consequences, and Implications for Refbrm, 17 CURRENT
DIRECTIONS PSYCHOL. SCI. 249, 251 (2008) (describing various characteristics and interrogation
techniques that increase the likelihood of false confessions).
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effectively through experiments), 56 a growing body of research contributes
to our understanding of the causes and circumstances that increase the risks
of false confessions, including both characteristics of the suspect (e.g.,
juveniles and those with mental disabilities may be at increased risk to
confess falsely), as well as characteristics of the interrogation process
(including the length of the interrogation or the police falsely claiming to
have strong evidence pointing to the suspect). 57 This research also reveals
some of the characteristics often present within confessions subsequently
found to be false-like the police frequently "feeding" the correct
information to the suspect rather than eliciting through questioning
(accurate) information about the crime previously unknown to them or
"contaminating" the interrogation by providing information not publicly
known about the crime and then treating it as evidence of guilt when the
defendant repeats back this information.58

In some ways, to be sure, the lack of doctrinal focus on reliability is
conceptually separate from the question of the use of expert evidence in
these areas. Even if courts engaged in robust reliability assessments as a
prerequisite to admissibility of confessions and eyewitness identification
testimony, presumably the admissibility decision by a judge would not
remove from the fact finder the responsibility to assess the appropriate
probative value of the eyewitness identification or the confession-and
assessing reliability is (or at a minimum should be) a central part of
determining that probative value. 59 Therefore, expert testimony could well
still be of assistance to the fact finder even if the court had a more robust
reliability requirement underlying admissibility. Alternatively, if social-
science research had few significant findings relating to these areas, expert

56. For both areas, archival or field studies raise complicated issues about knowing "ground
truth." But eyewitness identification is much more easily studied in an experimental setting than
false confession-it is not difficult to design an experiment to test people's ability to make a
correct identification (though, to be sure, it is difficult to create experimental conditions that are as
stressful and potentially traumatic as a real crime). It is more difficult to create experimental
conditions that could induce false confessions in circumstances with serious consequences akin to
a police interrogation.

57. Kassin, supra note 55, at 250-52.
58. Brandon Garrett, Contaminated Confessions Revisited, 101 VA. L. REv. 408-15 (2C 15);

Richard A. Leo, False Confessions: Causes, Consequences, and Implications, 37 J. AM. ACAD.
PSYCHIATRY & L., 332, 337 (2009).

59. We see precisely this situation with Daubert-that is to say the judge's gatekeeping
responsibility vis-A-vis expert evidence requires a direct focus on validity and reliability-but
clearly, parties ought nonetheless to be able to challenge the reliability of any given item of expert
evidence, notwithstanding that the judge has already made her own assessment of reliability prior
to permitting the evidence. See Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579, 594-95
(1993) (holding that the inquiry into expert evidence is concentrated on scientific validity,
evidentiary relevance, and reliability).
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testimony might not be of assistance to a jury, regardless of whether or not
the court meaningfully evaluated reliability.6 0

C. The (Limited) Rise of Expert Identification and False Confession
Evidence

It is speculative, to be sure, but there may well be some degree of
connection between the lack of any serious reliability inquiry by the court
and the rise of expert-witness evidence in these areas. This combination-a
well-developed social-science literature examining factors relating to
reliability and a lack of judicial assessment-creates a particularly ample
conceptual space for expert testimony at trial. An emerging body of
research bears directly on the validity of key forms of evidence, but courts
have decided, structurally, not to engage with this literature when assessing
admissibility.

This lack of consideration of reliability in admissibility decisions may,
therefore, over time have created hydraulic pressure to consider it elsewhere
in the trial process, and this may in part explain the increasing willingness
on the part of courts to admit expert testimony, particularly vis-a-vis the
limits of eyewitness identification. The rise of knowledge about wrongful
convictions and the important role that erroneous identifications (and false
confessions) have played in many of the known wrongful convictions no
doubt further contribute to the increased willingness, in recent years, to
admit these forms of testimony to assist the jury in its evaluation of the
evidence. 61

Indeed, in its recent report on eyewitness identification, the National
Academy of Sciences urges courts to take very seriously the use of expert
evidence in this area to assist the fact finder. 62 As the report states:

Contrary to the suggestion of some courts, the committee
recommends that judges have the discretion to allow expert
testimony on relevant precepts of eyewitness memory and
identifications. Expert witnesses can explain scientific research in
detail, capture the nuances of the research, and focus their testimony

60. Rule 702 of the Federal Rules of Evidence allows expert evidence only when "the expert's
scientific, technical, or other specialized knowledge will help the trier of fact to understand the
evidence or to determine a fact in issue." FED. R. EvID. 702(a) (emphasis added). Therefore,
courts regularly exclude expert evidence if they do not believe it will assist the trier of fact. See,
e.g., Boyd v. State Farm Ins. Cos., 158 F.3d 326, 331 (5th Cir. 1998) (commenting on the trial
court's "broad discretion to rule on the admissibility of the expert's evidence").

61. On wrongful convictions see, for example, GARRETT, supra note 5, at 251. In the 250
exonerees Garrett studied in his book, he found that misidentification by an eyewitness was
present in 76% of the cases. Id. at 8-9. He also found that 16% of the exonerees in his sample
confessed to crimes they did not commit. Id. at 18. For similar findings from a broader
examination of exonerations, see generally SAMUEL R. GROSS & MICHAEL SHAFFER, NAT'L
REGISTRY OF EXONERATIONS, EXONERATIONS IN THE UNITED STATES, 1989-2012 (2012).

62. IDENTIFYING THE CULPRIT, supra note at 2, at 111.
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on the most relevant research. Expert witnesses can convey current

information based on the state of the research at the time of a trial.

Expert witnesses can also be cross-examined, and limitations of the

research can be expressed to the jury. 63

In urging greater use and acceptance of expert witnesses in this area, the
committee is both reflecting a sea change well underway and, likely,
encouraging its further development.

But that said, there is little doubt that expert testimony is still only
used in a small fraction of those cases in which it might be relevant. 64 This
state of affairs results sometimes because it is still excluded-but far more
often there is simply no serious attempt to introduce it in the first place. 65

In many cases, defense attorneys may not be able to get funding for an
expert or-and in practice it leads to the same result-may not believe they
can get funding and hence may not even try.66 Though numbers are scarce,
a set of authors, including leading eyewitness-identification experts,
estimated (albeit, back in 1998) that the total number of American cases in
which experts provided testimony in the area could not possibly much
exceed five hundred.67 By contrast, an equally dated figure based on a
survey of practices suggests that eyewitness identification is the most
critical evidence in just under 80,000 criminal arrests a year. 68 Even if,
given the prevalence of plea bargaining, 69 we assume that only 5% of those
arrests actually go to trial, this would suggest that experts are testifying in
only roughly 8% of those cases involving eyewitness identification as a
crucial form of evidence. To be sure, both of these numbers should be
taken with a large grain of salt, and they are also dated by more than fifteen
years. But the fundamental reality is, without a doubt, that expert

63. Id.
64. See George Vallas, A Survey of Federal and State Standards for the Admission of Expert

Testimony on the Reliability of Eyewitnesses, 39 AM. J. CRIM. L. 97, 114-16 (2011) (noting that
while there has been a recent trend in both federal and state courts toward the acceptance of expert
eyewitness testimony, judicial approaches still vary across jurisdictions); infra notes 67-70 and
accompanying text.

65. See IDENTIFYING THE CULPRIT, supra note 2, at 40 (explaining that the expense of
eyewitness-identification experts can be a deterrent to their use).

66. As Identifying the Culprit recognizes, this problem is likely more acute in state courts than
in federal courts. Id.

67. Gary L. Wells et al., Eyewitness Identification Procedures: Recommendations/fbr Lineups
and Photospreads, 22 LAW & HUM. BEHAV. 603, 609 (1998).

68. Alvin G. Goldstein et al., Frequency of Eyewitness Identification in Criminal Cases: A
Survey of Prosecutors, 27 BULL. PSYCHONOMIC SOC'Y 71, 73 (1989). Specifically, they
estimated about 77,313 people were arrested in cases in which the eyewitness identification was
"crucial," extrapolating this figure from a survey of district attorneys. Id.

69. Erica Goode, Stronger Hand for Judges in the 'Bazaar' of Plea Deals, N.Y. TIMES,
Mar. 22, 2012, http://www.nytimes.com/2012/03/23/us/stronger-hand-for-judges-after-rulings-on-
plea-deals.html, archived at http://perma.cc/BH3U-8KJ6 (stating that plea bargains end 97% of
federal cases and 94% of state cases); Jennifer L. Mnookin, Uncertain Bargains: The Rise of Plea
Bargaining in America, 57 STAN. L. REV. 1721, 1722 (2005).

2015] 1827



Texas Law Review

eyewitness (and false confession) testimony is only used in a small
percentage of the cases in which it might be both appropriate and helpful. 70

This means, in essence, that some defendants win the expert-access
lottery and others-not a few, but most-don't even get a lottery ticket,
much less any winnings. Some get to sport couture attire, while others are
(metaphorically) naked.

III. Alternatives to Expert Witnesses

Live testimony by expert witnesses is used in only a small fraction of
cases in which their testimony might assist the jury. There is absolutely no
reason to believe that this situation can or will change dramatically. The
costs of experts, their scarcity, and the number of cases in which they might
be advisable make it impossible to imagine that we could use expert
psychological witnesses in all the cases in which they might have relevant,
helpful information. 71

That reality invites a search for alternative methods for either
preventing unreliable testimony from reaching the jury in the first place or
for educating it about its possible limitations. In what follows, I will
explore two possible alternatives, showing in each case why they are
ultimately quite unsatisfactory even though they are superficially appealing.
Furthermore, the inadequacy of these alternatives strengthens the case for
taking more radical steps toward new methods of jury education, such as
modular testimony.

A. Judicial Gatekeeping

I turn first to the possibility of judicial gatekeeping for reliability. As I
suggested earlier, it is plausible to think that the lack of a direct judicial
focus on reliability contributed, over time, to a greater openness to (and
need for) psychological experts in these areas.72 But perhaps a more
intensive judicial inquiry into reliability could itself serve as an alternative
to the use of expert psychological evidence. As I stated above, the two are
not direct substitutes for each other-even if judges were stronger
gatekeepers with regard to the reliability of confession and eyewitness
testimony, defendants might well wish to use expert social scientists to
inform the jury about what is known about circumstances and factors that

70. See, e.g., CRIM. JUSTICE SECTION, AM. BAR ASS'N, REPORT TO HOUSE OF DELEGATES
104D, at 2-3 (2008) (finding the problem of "mistaken eyewitness identification ... a serious
problem in the United States" and recommending increased use of expert testimony on "cross-
racial identification" to combat the issue).

71. The American Bar Association recognizes this and explicitly "opposes exclusive reliance
on expert witnesses" due to their cost and the fact that only a "small number of persons [are]
qualified to testify as expert witnesses on cross-racial identification"). Id. at 3-4.

72. See supra subpart II(C).
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increase the risk of inaccuracy. 73 A stricter admissibility standard would
not obviate the need for experts to help the jury assess the appropriate
weight of the admitted testimony. But the question is how we might
decrease the chances that mistaken eyewitness evidence or false confessions
lead fact finders to the use of expert evidence from psychologists. Put
bluntly, if fewer false confessions or mistaken eyewitness identifications
were admitted in the first place, there would be less need of expert
testimony designed to educate juries about the limits to these forms of
evidence and the possibilities for error.

Indeed, the recent National Academy of Science report on eyewitness
identification makes an important recommendation connected directly to
these issues of judicial assessment of reliability and the use of experts.
First, the committee recommends that judges engage in more robust pretrial
inquiry into reliability and that they should even do so independent of a
party's request or objection to the evidence.74 The committee suggested
that judges should routinely examine key aspects of lineup design when
assessing an eyewitness identification and also look at whether lineup
procedures existed in documented form and, if so, whether they were in fact
followed.75 The committee recommendation continues: "If these initial
inquiries raise issues with the identification process, a judge could conduct
a pretrial hearing to review the reliability and admissibility of eyewitness
identification evidence." 76 At this point, the committee report backs off
slightly, suggesting that if indicia of unreliability are found, the judge
"should apply applicable law" 77 in deciding whether to exclude or take any
other action-but given the flaccid state of the applicable law on this score,
this entreaty to apply it may, practically speaking, be asking for rather little.
Nonetheless, the committee's recommendation certainly provides a
meaningful nudge toward more substantial evaluations of reliability by
judges.

A more robust assessment by judges of the reliability of eyewitness
identifications and confessions as a precondition for admissibility would
certainly be one possible method by which to reduce the number of false
confessions and faulty or mistaken identifications used in court. Indeed, in
addition to the gestures in that direction by the recent National Academy of
Science report on eyewitness identification, several scholars have recently
argued in favor of meaningful assessment of the reliability of any given

73. Id.
74. IDENTIFYING THE CULPRIT, supra note 2, at 109-10.
75. Id. at 110.
76. Id.
77. Id.
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eyewitness identification or confession as a prerequisite to its
admissibility. 78

On the face of it, direct judicial assessment of the reliability of these
powerful yet problematic forms of evidence is indeed appealing. In the
context of expert evidence, judges regularly assess reliability as a
precondition for determining admissibility-why not apply a similar
approach to these powerful forms of evidence as well? Presumably if
judges managed to exclude confessions or eyewitness evidence likely to be
unreliable, that would indeed be a valuable safeguard against the danger of
erroneous convictions.

However nice such an approach sounds in theory, there is a significant
problem in practice: we do not actually have validated methods by which to
distinguish precisely, in a specific case, an accurate eyewitness iden-
tification from an inaccurate one or a true confession from a false one.
Psychological research has shown us a good deal about tendencies in the
aggregate and about, for example, estimator factors that appear to increase
the risk of making an inaccurate identification.79 But these are aggregate
tendencies with varying (and sometimes quite limited) effect sizes. Going
from knowledge about these aggregate tendencies to a diagnostic
conclusion about reliability in a specific case usually goes well beyond our
current state of scientific and psychological knowledge.

Let us briefly consider one example. The presence of a weapon during
the event appears to decrease the accuracy of identifications made
afterwards-but obviously, this does not mean that all, or even most,
identifications made in relation to crimes involving weapons are therefore
inaccurate. This "weapons focus" phenomenon has been found in most
(though not all) laboratory studies that have examined it, but the effect sizes
are often moderate and sometimes the presence of the weapon in an
experiment seems to hurt the accuracy of feature recall but not necessarily

78. For arguments in favor of a reliability-based approach to the judicial assessment of
eyewitness identification, see, for example, Epstein, supra note 50, at 96-100, arguing for an
acknowledgedly amorphous sliding-scale approach to admissibility of eyewitness identification
focused on reliability; Sandra Guerra Thompson, Daubert Gatekeeping for Eyewitness
Identifications, 65 SMU L. REV. 593, 596 (2012), arguing that Daubert's reliability focus should
apply more stringently to eyewitness identifications; and Sandra Guerra Thompson, Beyond a
Reasonable Doubt? Reconsidering Uncorroborated Eyewitness Identification Testimony, 41 U.C.
DAVIS L. REV. 1487, 1495 (2008), advocating for a corroboration requirement when the state
presents eye witness testimony. For arguments in favor of reliability-focused reforms for
confession evidence, see, for example, Richard A. Leo et al., supra note 51, at 764, proposing a
framework for analyzing reliability of confession evidence, and Richard A. Leo et al., Bringing
Reliability Back in: False Confessions and Legal Safeguards in the Twenty-First Century, 2006
WIS. L. REV. 479, 486-87, arguing that recording custodial interrogations should be a prerequisite
of reliability.

79. See, e.g., Wells et al., supra note 67, at 603, 613-17 (describing factors that contribute to a
false eyewitness identification). See generally sources cited supra note 2.
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the ability to identify someone accurately. 80 Furthermore, how do these
experimental findings translate into the real world? This is not altogether
clear-indeed, some of the few studies focusing on real-world situations
have not found a clear weapons focus effect at all, though there are also
plausible reasons to discount these findings (both because of difficulties in
making reliable inferences when we don't actually know ground truth and
also because in field studies, as opposed to experiments, the underlying
scenarios, because they are real, are inevitably so much more complex that
any specific issue, like weapons focus, may be swamped by other
characteristics of the identification circumstances). 81

My point is not the details of the weapons focus effect-a topic on
which many dozens of papers have been written. The point is more general.
There are numerous estimator variables that have been shown across a
number of studies to have some statistically significant effect on memory,
recall, and identification. But this effect does not necessarily mean that the
presence of a given variable-or even several-signals an inaccurate
identification. It means, at most, that if all other aspects are equal, an
identification with this concerning estimator variable may be more likely to
be erroneous than an identification without it. But the effect size of any
given variable may be quite modest. Moreover, in the real world, to say
that "all other aspects are equal" is more or less meaningless. Individuals
vary in their attention to detail or their general observational accuracy.
Moreover, any given estimator variable needs to be understood alongside
the other dimensions of the particular identification circumstances. A
witness who has a longer time to observe the perpetrator may be more
accurate, even when a weapon is involved, than one who has only a short
opportunity for observation. But how the different aspects of an
identification interrelate has received far less careful experimental study to
date than individual estimator (or system) variables. 82

Given this state of affairs, ought we to really wish for judges to make
reliability determinations about an identification based on their evaluations
of the estimator variables? These variables can, to be sure, legitimately

80. See, e.g., Jonathan M. Fawcett et al., Of Guns and Geese: A Meta-Analytic Review of the
'Weapon Focus' Literature, 19 PSYCHOL. CRIME & L. 35, 44 (2013) ("[W]eapon presence appears
to be clearly detrimental to feature accuracy (e.g., recall), but only sporadically affects
identification accuracy."); Nancy Mehrkens Steblay, A Meta-Analytic Review of the Weapon
Focus Effect, 16 LAW & HUM. BEHAV. 413, 420-21 (1992) (concluding as a result of meta-
analysis of several previous experiments that the weapon-focus effect is statistically significant,
but the magnitude of the effect is not great).

81. Steblay, supra note 80, at 422.
82. See IDENTIFYING THE CULPRIT, supra note 2, at xiii-xiv (noting the lack of certainty

surrounding the interplay of reliability factors in eyewitness identifications).
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raise red flags-but if they cannot be truly diagnostic, is it appropriate for
the judge to determine reliability, and in turn admissibility, on their basis? 83

To make the point in a slightly different fashion, consider that we do
not let experts opine in court on whether a specific eyewitness identification
is or is not reliable. When experts testify, they are generally permitted to
describe the factors relevant to the specific case that have been studied and
what research has shown about them, but they are not permitted to tell the
jury that it therefore should or should not believe any given witness. As
one psychological expert put it on direct examination vis-a-vis his role in
the case:

Q ARE YOU HERE TO GIVE AN OPINION AS TO THE
ACCURACY OF THE WITNESSES IN THIS CASE IN THEIR
IDENTIFICATIONS?

A OH, NO, NO. AS I UNDERSTAND IT, AGAIN, MY ROLE IS
QUITE NARROW. IT'S TO AVOID GIVING ANY OPINIONS
THAT MIGHT EXPRESS TO YOU ALL, THE TRIERS OF FACT,
THAT I HAVE SOME SORT OF TAKE ON WHETHER THE
WITNESSES ARE RIGHT OR WRONG OR CORRECT OR
INCORRECT, AND TO JUST EXPLAIN THE CURRENT STATE
OF THE SCIENCE. IN MY VERY NARROW AREA OF EXPER-
TISE OF MEMORY AND SUGGESTIBILITY TO THE TRIERS
OF FACT. 84

Later in the direct examination, the expert reiterated the point:

THERE'S CERTAINLY NOTHING I COULD GIVE YOU ALL
THAT CAN BE QUANTIFIED AS, "THIS IS IT." THESE ARE
JUST FACTORS THAT HAVE BEEN FOUND TO AFFECT
WITNESSES BOTH IN THE FIELD AND THEN AS DEMON-
STRATED IN THE LABORATORY. 85

On cross, the point was made even more strongly that the expert could
testify to the relevant phenomenon, but not apply it to the specific case:

83. The same difficulty applies to false-confession evidence. Consider contamination. There
is substantial evidence that many false confessions contain examples of interrogators providing
information about the crime during the course of the interrogation. When that information appears
in the confession, it enhances the apparent validity. Leo et al., supra note 51, at 765-66. But it
may also be that true confessions frequently reveal examples of contamination by interrogators as
well. Until we know substantially more about the base-rate frequency of contamination in true
and false confessions-along with the base rates for true and false confessions themselves-we
cannot possibly know that a confession is unreliable simply because some degree of
contamination can be pointed to. This inability to diagnose falseness from characteristics like
contamination means that reliability hearings for false-confession evidence, while superficially
appealing, are in fact unlikely to be effective. See id. at 779.

84. Transcript of Record at 2434, State v. White, 2007 WL 5248507 (Cal. Super. Ct. L.A.
Cnty. Sept. 20, 2007) (No. B204494).

85. Id. at 2454.
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Q NONE OF THE STUDIES THAT YOU'VE SHARED WITH US
TALK ABOUT UNIVERSAL TRUTHS, CORRECT?

A NO, I WOULDN'T TAKE IT TO THAT LEVEL.

Q YOU BASICALLY SHARE WITH US SOME STUDIES
WHICH FOUND CERTAIN THINGS? ...

Q YOU'RE ESSENTIALLY SAYING, DOCTOR, ISN'T IT, THAT
YOU CANNOT PREDICT WHETHER OR NOT STRESS AF-
FECTED AN EYEWITNESS, AN EYEWITNESS'S MEMORY?

A IN ANY GIVEN CASE?

Q YES.

A NO. THAT IS CLEARLY UP TO THE TRIERS OF FACT AND
ALL MY JOB IS, AS I UNDERSTAND IT, IS TO EXPLAIN
GENERALLY-ACCEPTED FINDINGS IN THE RESEARCH
THAT MIGHT BE BEYOND THE COMMON KNOWLEDGE OF
FOLKS WHO DON'T DO RESEARCH IN THIS AREA AS THEY
EVALUATE AND WEIGH THE EVIDENCE ON THEIR OWN.86

And with respect to the weapons focus issue in particular:

Q WEAPON FOCUS. THE STUDIES THAT YOU'VE
DESCRIBED FOR US BASICALLY INDICATE THAT IN SOME
SITUATIONS SOME WITNESSES FOCUS ON WEAPONS, ON
THE WEAPON INVOLVED?

A YES.

Q IT DOESN'T MEAN THAT IT HAPPENS ALL THE TIME,
CORRECT?

A OH, NO. EVERYONE RESPONDS DIFFERENTLY TO A
WEAPON BEING PRESENT, I WOULD SAY. 87

I have used excerpts from this transcript as an example, but the
expert's testimony is quite typical in this respect. Psychological experts in
these areas do not tell the jury directly whether or not to believe the
eyewitness identification.88 The reasons for this limitation are twofold:
first, and most important, that the science simply does not presently support
this degree of specific, diagnostic conclusion about a particular witness;89

and second, that especially given the lack of scientific basis for reaching a

86. Id. at 2459, 2472.
87. Id. at 2479.
88. Chelsea Moore, Is Perception Reality?: An Argument Against the Use of Rule 403 for the

Exclusion of Eyewitness Identification Expert Testimony, 6 FIU L. REV. 163, 177 (2010).
89. See IDENTIFYING THE CULPRIT, supra note 2, at 112 (noting that "the committee has seen

no evidence that the scientific research has reached the point that would properly permit an expert
to opine . . . on the accuracy of an identification by an eyewitness in a specific case").
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conclusion about a given witness, for the expert to opine in this way to the
fact finder would invade the province of the jury, impermissibly entering
into their legitimate sphere of judgment about credibility.90

But if we do not permit the experts to opine about reliability, why
should we allow judges to do so? If the experts themselves lack a
legitimate scientific basis for reaching a conclusion about reliability in a
given case, surely the (less expert) judges will also lack a legitimate
scientific basis for theirs as well. Nor is it at all obvious that a judge's
evaluation of the reliability of any given eyewitness identification would be
more accurate than that of a jury, especially a jury who has had the
opportunity to be educated about what the social-science evidence does and
does not show about relevant factors in the case. If judges could in fact
distinguish accurate from inaccurate identifications with a high degree of
accuracy, or in any event a significantly higher degree of accuracy than a
jury, having them evaluate reliability as a prerequisite for admissibility
would be an attractive and perhaps justifiable policy. But if their error rate
would be substantial or similar to that of the jury, this suggests we should
avoid the policy and leave the assessment to the fact finder.

It is fair to ask the following question: if judges cannot assess accuracy
reliably, why ought we believe that juries can plausibly handle the task?
The honest answer is that juries will-and do, as we know from the many
wrongful conviction cases that have come to light91-make errors as well.
But there are nonetheless two reasons to prefer having juries-preferably
educated in some way by experts-reach these judgments about reliability
rather than judges doing it themselves.

First, as a matter of system design, credibility judgments under
conditions of uncertainty are typically something we leave to the jury. The
issue at stake is going from a set of general inferences-about factors
influencing the accuracy of eyewitnesses or the validity of a confession-to
a specific determination about the case at issue and the credibility of and
weight to be given to a particular witness. Judging matters like credibility
and the weight of a specific item of evidence are, within our system, core
jury functions.92 So unless we have good grounds for believing that the
judge will achieve a significantly higher degree of accuracy, from an
institutional design perspective this task is better left with the jury.

90. Scott Woller, Rethinking the Role of Expert Testimony Regarding the Reliability of
Eyewitness Identifications in New York, 48 N.Y.L. SCH. L. REV. 323, 325 n.15 (2003).

91. See GARRETT, supra note 5, at 213-22 (documenting various cases of wrongful
convictions); GROSS & SHAFFER, supra note 61, at 43-50 (documenting exonerations following
erroneous convictions and surveying contributing causes).

92. See Goldman v. United States, 245 U.S. 474, 477 (1918) (holding that the appellate court
cannot invade "the province of the jury by determining questions of credibility and weight of
evidence"). On the jury's role as "lie detector" and credibility assessor, see generally George
Fisher, The Jury 's Rise as Lie Detector, 107 YALE L.J. 575 (1997).
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Moreover, part of what the jury may be better situated to do is to evaluate
this evidence holistically in relation to the other evidence in the case. If the
identification is corroborated by substantial other evidence, the jury can
(and indeed should) consider this other evidence in assessing the
identification. Conversely, if the experts teach the jury about how the
characteristics of this identification reveal reasons for possible concern
about accuracy, and the identification is in fact the only evidence in the
case, the lack of other evidence coupled with the concerns about the
eyewitness identification or confession could legitimately give the jury
pause.

By contrast, typically admissibility decisions about a given item of
evidence are made in a fairly atomistic manner;93 it would be somewhat odd
if a judge admitted an identification in a given circumstance because other
nonidentification evidence also pointed toward the guilt of the perpetrator
but would have excluded the same item of evidence without the
corroboration. 94  To be sure, we do sometimes have corroboration
requirements as a precondition for admissibility. But to assess reliability
based partly on the strength of other evidence in the case goes against the
typical grain of how judges make such decisions-and potentially creates
significant dangers of cognitive bias as well.

The reality, then, is that judges simply do not have a legitimate basis
for reaching reliability determinations about eyewitness identification or
confessions in most circumstances-unless their concerns about reliability
derive from concerns about the illegitimacy of the procedures by which the
information was extracted. In some circumstances, judges could indeed
endeavor to regulate these kinds of evidence by giving their procedural
analyses more teeth. For example, suggestive behaviors by the police
during interrogation or lineup could be grounds for exclusion-even
without a "very substantial likelihood" 95 of error. Failure to adhere to
social-science-based best practices for lineup design could also be grounds
for exclusion. Similarly, failure to videotape the entirety of an interrogation

93. See Mirjan Damaska, Atomistic and Holistic Evaluation of Evidence: A Comparative
View, in COMPARATIVE AND PRIVATE INTERNATIONAL LAW: ESSAYS IN HONOR OF JOHN HENRY

MERRYMAN ON HIS SEVENTIETH BIRTHDAY 91, 91-98 (David S. Clark ed., 1990) (suggesting the
Anglo-American adversarial system has strongly atomistic tendencies, especially as compared to
the Continental civil law systems); John Leubsdorf, Presuppositions of Evidence Law, 91 IOWA L.
REV. 1209, 1213 (2006) (noting an "atomic" tendency as a characteristic of evidence law);
Jennifer L. Mnookin, Atomism, Holism, and the Judicial Assessment of Evidence, 60 UCLA L.
REV. 1524, 1531 (2013) (describing holism as the counterpoint to the default approach to
admissibility).

94. There are some limited circumstances where judges do consider corroboration in
assessing admissibility-for example, in the hearsay exception for statements against interest.
FED. R. EVID. 804(b)(3)(B). For a discussion of corroboration in relation to the atomism and
holism of judicial decision making in evidence, see Mnookin, supra note 93, at 1551.

95. Manson v. Brathwaite, 432 U.S. 98, 116 (1976) (quoting Simmons v. United States, 390
U.S. 377, 384 (1968)).
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process could, unless exigent circumstances excuse the lapse, mean
exclusion. As a matter of public policy, holding police accountable for
their compliance with best practices is probably a sound idea. Moreover, in
the aggregate this would presumably enhance reliability-the best practices
are (or at least ought to be) designed precisely to maximize accuracy.96
Rejecting evidence when these practices are not followed would strongly
incentivize compliance by police and investigators-and presumably, this
would also enhance the accuracy of the evidence permitted in court.

However, much of the research on eyewitness identification does not
relate to police behavior. Estimator variables simply do not have anything
to do with how the police behave in a lineup procedure. Regulating lineup
design just does not speak to this dimension of the problem. In other areas,
we may not know enough yet to insist upon best practices with confidence.
There are, to be sure, some areas where we probably do have an adequate
knowledge base to drive policy: for example, the benefits of blinding
procedures during lineups, making certain that the officer interacting with a
witness during a lineup does not herself know which individual is the
suspect, in order to avoid purposely or inadvertently signaling that
information to the witness and thereby biasing the response. 97 But for other
aspects of lineup design we may not know enough to insist on specific
process design as a sine qua non of admissibility. Even sequential lineups
versus simultaneous lineups, a topic that has received much attention and
study in recent years, remains sufficiently controversial that it would be
hard to justify making a given design a requirement for admissibility. 98

Thus, while enhanced procedural scrutiny may be valuable, it will
certainly not obviate the need for expert testimony on system variables, as
well as the pros and cons of any given lineup design. Similar arguments
hold sway for confession evidence as well-enhanced procedural
requirements and enforcement via judicial exclusion if they are not
followed may well be worthwhile and accuracy enhancing. But it is far
from clear that the reliability of a given confession can be consistently
assessed accurately by judges (or by experts themselves).

96. I am oversimplifying, here, in that accuracy is not simply one thing. Some methods might
decrease false positives but also decrease true positives. Whether and to what degree we have a
preference between type I and type II errors might affect how we evaluate best practices in the
area. IDENTIFYING THE CULPRIT, supra note 2, at 86 n.43.

97. Wells et al., supra note 67, at 627.
98. See, e.g., Steblay et al., Eyewitness Accuracy Rates in Sequential and Simultaneous

Lineup Presentations: A Meta-Analytic Comparison, 25 LAW & HUM. BEHAv. 459, 468-71
(2001) (concluding that sequential lineup procedure is generally superior to simultaneous but
expressing reluctance to recommend its categorical adoption due to uncertainty in the practical
application of the sequential procedure).
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B. Jury Instructions

So far, we have seen that routinizing the use of psychological experts
is simply not feasible given their cost and scarcity. Furthermore, I have
suggested that attempting to regulate at the front end by implementing a
robust reliability screen by judges has its own difficulties. What else then
might we do? In the face of this dilemma, many courts, commentators, and
scholars have argued that jury instructions could be a valuable substitute for
expert testimony. If the key, central social findings could be presented
succinctly to the jury through instructions, then access to this information
could become far more widespread and fairly distributed among defendants.

For example, in a concurring opinion Seventh Circuit Judge Frank
Easterbrook ruminated as follows about the powers of judges to incorporate
science into how they operate their courts:

Similarly a judge, recognizing the main conclusions of the scholarly
study of memory-that "accuracy of recollection decreases at a
geometric rather than arithmetic rate (so passage of time has a highly
distorting effect on recollection); accuracy of recollection is not
highly correlated with the recollector's confidence; and memory is
highly suggestible-people are easily 'reminded' of events that
never happened, and having been 'reminded' may thereafter hold the
false recollection as tenaciously as they would a true one," could

block a lawyer from arguing that a given witness is sure of his
recollection, and therefore is more likely to be right. The judge
could inform jurors of the rapid decrease of accurate recollection,
and the problem of suggestibility, without encountering the delay
and pitfalls of expert testimony. Jurors are more likely to accept that
information coming from a judge than from a scholar, whose skills
do not lie in the ability to persuade lay jurors (and whose fidgeting

on the stand, an unusual place for a genuine scholar, is apt to be
misunderstood). Altogether it is much better for judges to
incorporate scientific knowledge about the trial process into that
process, rather than to make the subject a debatable issue in every
case. There remains a question about where judges acquire scientific
knowledge, for they too may be mistaken in what they think they
know. Still, professional adjudicators who attend continuing judicial
education programs and read the scholarly literature are more likely
to absorb the lessons of science than are jurors force fed a little
information during a trial.99

For Easterbrook, instructions trump actual experts as a method of
providing meta-information, or educational materials. 10 0 Instructions are

99. United States v. Hall, 165 F.3d 1095, 1120 (7th Cir. 1999) (citations omitted).
100. Id.
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more authoritative.101 They are more efficient.'O2 They provide information
in an across-the-board manner applicable to many cases, rather than treating
it as a "debatable issue" over and over again.10 3

This instruction-focused approach to some of the insights from the
psychology of memory and perception is beginning to take hold in a few
jurisdictions. Massachusetts,1 04 Oregon,10 5 and New Jersey'0 6 have all
engaged in serious efforts to develop jury instructions that thoughtfully
incorporate the scientific findings into digestible descriptions.

At first blush, this approach indeed seems promising. As Judge
Easterbrook recognized, it is efficient and may well be seen by the fact
finder as more neutral than had similar information been presented by a
party via expert evidence. It is also inexpensive-it can be used at any trial
at which it is relevant; unlike traditional expert testimony, it can easily be
scaled up to meet demand. Indeed, some of those who have tepidly
supported jury instructions have done so primarily because of the stark
reality of the cost issues relating to experts that make it simply impossible
to use them in their traditional form in all the cases in which they would
legitimately be called for.' 07

However, I would suggest that jury instructions are akin to using a
Band-Aid on a head wound: perhaps better than nothing, but not the right
solution to a serious problem. In practice, some jury instructions are
disingenuous and misleading about the source of their authority. Others are
more candid, but thereby reflect a kind of mistake in which that which is
actually evidence is presented as instruction.

Some jury instructions-those I consider disingenuous-implicitly
reference social-science findings but don't recognize them as such.
Consider the following suggested instruction on cross-racial identification:

In this case, the identifying witness is of a different race than the
defendant. You may consider, if you think it is appropriate to do so,
whether the fact that the defendant is of a different race . . . has
affected the accuracy of .. . [an] identification. You should consider

101. Id.
102. Id.
103. Id.
104. See SUPREME JUDICIAL COURT STUDY GRP. ON EYEWITNESS IDENTIFICATION, REPORT

AND RECOMMENDATIONS TO THE JUSTICES 3-4 (2013).

105. State v. Lawson, 291 P.3d 673, 685-88 (Or. 2012). See also Rebecca Brown & Stephen
Saloom, The Imperative of Eyewitness Identification Reform and the Role of Police Leadership,
42 U. BALT. L. REV. 535, 546-47, 551-52 (2013) (explaining the Oregon and New Jersey
Supreme Courts' approaches to incorporating scientific findings into eyewitness identifications).

106. State v. Henderson, 27 A.3d 872, 924-25 (N.J. 2011).
107. IDENTIFYING THE CULPRIT, supra note 2, at 40-41. See also CRIM. JUSTICE SECTION,

AM. BAR ASS'N, supra note 70, at 3-4 (noting the existence of just a "handful" of experts in Los
Angeles and none in many rural areas and considering that in many areas it is a struggle to pay for
attorneys, and it is simply inconceivable that judges will fund experts in the bulk of the cases).
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that in ordinary human experience, some people may have greater

difficulty in accurately identifying members of a different race than

they do in identifying members of their own race.108

The serious problem with this instruction is that it locates the relevant
source of knowledge undergirding its point in "ordinary human experience"
rather than psychology or social-science research. It basically tells the jury
members that if they have found in their ordinary experience that
identifying people of other races can be harder, then they may consider that
experience in their evaluation of the evidence in the case. But what if this is
not the perceived experience of the jurors? What if they do not believe that
they have found in their experience any difference in making identifications
across race? In that circumstance, this instruction gives them absolutely
nothing useful to work with. To whatever extent the point is actually
counterintuitive, rather than consistent, with their lived experience the jury
instruction becomes utterly irrelevant. This jury instruction recasts what are
actually research findings1 09 as common-sense intuitions-when they may
not be common sense at all, but rather potentially discordant with the jury's
perceptions and intuition of the world.

The reason why some courts and commentators elect to use
disingenuous instructions like this is because it makes them, in form,
ordinary instructions. There is nothing wrong with alerting jurors to the
possible need to consider matters that they have found based on their
common sense and experience. So if their experiences formed the source of
knowledge and belief for many jurors in assessing these questions-if it
really were common sense-then this instruction would not be problematic.
We might still wonder how much effect such an instruction would have-
perhaps it would serve just as a reminder nudge of sorts to the jury to
consider something that many of them already knew-but it would, at least
as a formalistic matter, be quite legitimate.' "0 But if this information is riot

common sense-but rather the not-altogether-intuitive findings of social
science-then to cast it as if it were common sense is misleading,
indubitably a legal fiction, designed to get this information about cross-
racial identifications in front of the jurors even if oddly cast.

108. CRIM. JUSTICE SECTION, AM. BAR ASS'N, supra note 70, at 4.

109. See IDENTIFYING THE CULPRIT, supra note 2, at 96-97 (describing the own-race bias).
110. There is a substantial literature on the effectiveness of jury instructions; overall, it

suggests some skepticism about their effectiveness. In the eyewitness context in particular, there
have been a handful of studies looking at the effectiveness of instructions on modifying juries'
attitudes and beliefs. For a review of these studies, see Richard A. Wise et al., An Examination of
the Causes and Solutions to Eyewitness Error, 5 FRONTIERS PSYCHIATRY, art. no. 102, at 3-5
(2014), http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4131297/pdf/fpsyt-05-00102.pdf, archived
at http://perma.cc/L3S4-KUBR.
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Recently, the state of New Jersey, which used to have an instruction
similar to the one quoted above,"' decided to take more radical steps. State
v. Henderson,"2 after canvassing the scientific literature in substantial
length, ended up deciding to require detailed jury instructions that reference
scientific findings as their source." 3 In 2012, New Jersey indeed promul-
gated new jury instructions, and these, unlike most of the predecessor
instructions in New Jersey and elsewhere, explicitly located their authority
in scientific research. Given the novelty of this approach, I will quote the
instructions at some length:

Eyewitness identification evidence must be scrutinized carefully.

Human beings have the ability to recognize other people from past
experiences and to identify them at a later time, but research has

shown that there are risks of making mistaken identifications. That
research has focused on the nature of memory and the factors that

affect the reliability of eyewitness identifications.

Relying on some of the research that has been done, I will instruct

you on specific factors you should consider in this case in

determining whether the eyewitness identification evidence is

reliable.... Although nothing may appear more convincing than a

witness's categorical identification of a perpetrator, you must

critically analyze such testimony. Such identifications, even if made
in good faith, may be mistaken. Therefore, when analyzing such

testimony, be advised that a witness's level of confidence, standing

alone, may not be an indication of the reliability of the identification.

In deciding what weight, if any, to give to the identification

testimony, you should consider the following factors that are related

to the witness, the alleged perpetrator, and the criminal incident

itself.

Weapon Focus: You should consider whether the witness saw

a weapon during the incident and the duration of the crime. The

presence of a weapon can distract the witness and take the

witness's attention away from the perpetrator's face. As a result,
the presence of a visible weapon may reduce the reliability of a

subsequent identification if the crime is of short duration. In

considering this factor, you should take into account the duration

of the crime because the longer the event, the more time the

111. See Henderson, 27 A.3d at 882-83.
112. 27 A.3d 872 (N.J. 2011).
113. Id. at 925-26, 928.
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witness may have to adapt to the presence of the weapon and focus
on other details.

Confidence and Accuracy: You heard testimony that (insert
name of witness) expressed his/her level of certainty that the
person he/she selected is in fact the person who committed the
crime. As I explained earlier, a witness's level of confidence,
standing alone, may not be an indication of the reliability of
the identification. Although some research has found that highly
confident witnesses are more likely to make accurate identifications,
eyewitness confidence is generally an unreliable indicator of
accuracy.

Cross-Racial Effects: Research has shown that people may
have greater difficulty in accurately identifying members of a
different race. You should consider whether the fact that the
witness and the defendant are not of the same race may have

influenced the accuracy of the witness's identification." 4

Notice the frequent and explicit references to research. On the one
hand, this is a definite improvement compared to the numerous states that
pretend that the appropriate epistemic authority for these inquiries is the
jury's common sense and experience, when it is in fact nothing of the sort.
These findings come from psychological research, and many of them are
certainly not common sense (at least not yet). The New Jersey instructions
do not disingenuously suggest otherwise and instead locate these concerns
quite explicitly in the register of research and as findings of scientific
inquiry.

While as a matter of epistemic legitimacy that approach is quite right,
the problem is that it is both strange and inappropriate to instruct the jury
about scientific findings in this manner in a criminal case. These research
findings are not matters about which the court can legitimately take judicial
notice-they are not actually adjudicative facts (the only sort which the
relevant federal rule applies to)-and besides, in criminal cases, judicial
notice is not binding upon the fact finder.' '5

The fundamental problem is that these matters are, in fact, evidence.
They are not incontestable. They are not certain. They are also not findings

114. New Jersey Criminal Model Jury Instructions, Identification: In-Court Identification
Only (July 19, 2012), available at http://www.judiciary.state.nj.us/pressrel/2012/juryinstruc
tion.pdf, archived at http://perma.cc/22Y2-SMV7 (emphasis omitted) (citations omitted). The
new jury instructions were made available through a link from a press release. See Press Release,
N.J. Courts, Supreme Court Releases Eyewitness Identification Criteria for Criminal Cases (July
19, 2012), available at http://www.judiciary.state.nj.us/pressrel/2012/pr120719a.htm, archived at
http://perma.cc/SJJ5-C3MX.

115. FED. R. EvID. 201(f).
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that are ideally reduced to a single sentence or two. Consider the
instruction about confidence and accuracy. Essentially, the fact finder is
told that science shows that confidence is not a reliable indicator of
accuracy-except sometimes, when it is. This instruction invites any
thinking person to ask further questions: Do we know when high
confidence does in fact correlate with accuracy? In what circumstances?
How often? And does lack of confidence correlate with lower-than-typical
accuracy? The jury instruction, as a form for providing information, does
not permit any genuine degree of exploration of these issues-they operate
as gestures about some knowledge about some categories and nothing more.

By contrast, with an expert witness there is the chance to explore the
research findings, their robustness, their blind spots, their degree of
consistency or controversy, and so on. With an expert, the proffering party
can offer significantly greater detail about the research findings and how
strong they are. Similarly, the opposing party has a real opportunity to
cross-examine the expert and to explore the limits of our scientific
knowledge or its inapplicability to this case-and, if the party wishes, to
call an expert of its own.

Out of a noble goal to reduce juries' reliance on erroneous eyewitness
evidence, then, the state of New Jersey has made a category error: taking a
set of issues that are properly understood as evidence and attempting to turn
them into instructions instead. Although the instructions are reasonably
detailed, considering that they are instructions rather than evidence, they
nonetheless are unlikely to provide a jury with enough information to make
an intelligent decision about the applicability of the research findings to a
given case. The instructions say nothing about the strength or consistency
of the research findings. They say nothing about the effect sizes of the
various issues mentioned. To be sure, experts testifying do not always go
into that degree of detail either-but expert testimony offers far more
potential for educating the jury in a more thoughtful and nuanced way than
a sentence or two on some of the hot-button items can.6

116. For a tepid endorsement of instructions as a second-best solution compared to experts,
see IDENTIFYING THE CULPRIT, supra note 2, at 40-43. To be fair, with expert testimony as well
there are questions of effectiveness and whether expert testimony actually modifies juries'
behavior or understanding. Some studies do find that expert testimony produces greater
skepticism about eyewitness identification, but whether it produces greater sensitivity to the
differences in strength depending on particular qualities of the specific identification is far less
clear. See, e.g., Michael R. Leippe & Donna Eisenstadt, The Influence of Eyewitness Expert
Testimony on Jurors' Beliefs and Judgments, in EXPERT TESTIMONY ON THE PSYCHOLOGY OF

EYEWITNESS IDENTIFICATION 169, 184-86 (Brian L. Cutler ed., 2009) (discussing various studies
conducted on whether expert testimony impacts jurors' willingness to believe eyewitnesses and
determining that while expert testimony increases skepticism, such testimony may be discarded in
favor of believing the eyewitness)
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IV. In Defense of Modular, Repeat-Play Expert Testimony

Against this backdrop of plausible but problematic alternatives, I
return now in my final Part to the possibility of modular testimony. This
recent turn to jury instructions based explicitly on science should
conceptually open the door to modular testimony as well. As I said at the
outset, this category mistake reflects something important and relatively
unusual about these kinds of evidence. They are in great part simply not
case specific. The key social-science findings repeat in case after case."'
The framework, the science, the key research papers, the methodological
strengths and weaknesses-these do not change from case to case. The
specific variables at play in any given case can, of course, be different, but
if the case involves a cross-race identification, an extremely short
observation time, or a weapon, then the social science relevant to that is the
same in Nebraska as in Nevada. To be sure, it may change and develop
over time, but that is a matter of years, not days or weeks or months. This
modularity and consistency of relevant information over cases is what
makes jury instructions even quasi-thinkable as a method for providing the
fact finder with information about these issues. And it is this same
framework, repeat-play quality that makes modular, premade testimony a
plausible alternative to our traditional, particularized, case-by-case use of an
expert.

Therefore, at a minimum, I wish to argue that we should seriously
consider adding this form of modular testimony to the available tools in our
adjudicatory toolbox. It may (perhaps) be worse than expert testimony in
its traditional live-and-in-person form, but the simple, undeniable reality is
that many defendants never get access to such experts even in cases in
which they are well warranted.

There are, to be sure, many design details that would need to be
worked out and some complexities, practical and doctrinal, that modular
testimony would have to overcome. Some of these are doctrinal-like how
the modules would get around the hearsay rule, or the critical question of
whether prosecutors could legitimately complain about having to accept a
kind of substituted cross-examination in lieu of an opportunity to cross-
examine the expert themselves. I would suggest that prosecutors have no
legitimate cause for complaint, considering the symmetry of this proposal:

117. See, e.g., State v. Guilbert, 49 A.3d 705, 715 (Conn. 2012) (discussing proposed expert
testimony on the impact of stress, time, and police interrogation techniques on the accuracy of
eyewitness identifications); Commonwealth v. Walker, 92 A.3d 766, 773, 791 (Penn. 2014)
(allowing expert testimony offered to show the phenomenon of weapon focus and the impact of
stress and police tactics on eyewitness-identification accuracy); State v. Clopten, 223 P.3d 1103,
1105, 1 118 (Utah 2009) (ruling to include expert testimony on factors impacting the accuracy of
eyewitness testimony including "cross-racial identification, the impact of violence and stress
during an event, the tendency to focus on a weapon rather than ... facial features, and the
suggestive nature of certain identification procedures used by police").
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while they are required to accept substituted cross-examination, the
defendants are also accepting substituted direct examination. Given that
prosecutors' rights to cross-examination are rooted in the due process
clause, if the process of creating modules were nonpartisan and fair, why
would due process be violated by this symmetrical reliance on substituted
questioning? In this regard, it is worth noting that with the use of the
social-science based jury instructions in New Jersey, the prosecutor has no
opportunity at all to produce evidence questioning or suggesting limitations
to what the research is said to show' 8-so substituted cross-examination
would be significantly more informative than that baseline.

Clearly only the defendant could make the preliminary election for the
use of modules because of the defendant's Confrontation Clause rights.'19

It could be, however, that in some instances a prosecutor would wish to use
a module as rebuttal evidence to show how certain risk-generating variables
were not present in the case. Having elected to make use of modules
herself, a defendant ought not to be able to prevent the prosecutor from
doing the same, at least within the same general topic area. Mechanisms
would have to be developed to make sure the modules were accurate and
fair; one could imagine some kind of vetting of their content or some form
of peer review, in addition to their production by and through organizations
with nonpartisan reputations and substantial authority in the worlds of both
science and law. It would also be appropriate to investigate the effects of
video testimony on juror comprehension as compared with live expert
testimony. Does the technologically mediated nature of the testimony
affect its reception? If so, is it more persuasive or less so?

There are many questions, to be sure. But with vision and effort, there
does not seem to me to be any insurmountable obstacle to producing and
using this form of repeat-play testimony. The key point is that modular
testimony could provide a valuable, ready-to-wear alternative: providing a
practical, affordable, second-best solution to the great bulk of defendants
for whom couture, in the form of the psychological expert hired for the
particular case, is not a viable option.

Albeit tentatively, I might even go one step further. In certain
respects, modular, premade testimony might actually be better than the
traditional kind. Better how? It could certainly be less expensive and more
widely available. In addition, the lawyers who conducted the premade
testimony are likely to be more knowledgeable and more experienced than
many-perhaps even most-of the defense attorneys and prosecutors who
engage with this testimony in the usual way. These are significant
advantages and ought not to be dismissed lightly.

118. See supra note 114 and accompanying text.
119. See U.S. CONST. amend. VI (guaranteeing the defendant in a criminal prosecution the

right "to be confronted with the witnesses against him").
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But even beyond these practical benefits, premade testimony for
certain kinds of expert evidence might even be epistemically better-
because through its in-advance, and therefore by necessity generic
structure, modular testimony would limit and cabin the substance of the
expert's testimony in ways that are harder to achieve with live testimony.
Testimony produced in advance of any given case cannot, by definition,
reach any specific conclusions about that specific case. It can only speak to
the general research findings: what they are, their robustness, their
applicability, and their limits. It can speak hypothetically about some issues
of inference-the degree to which, for example, tests conducted in
laboratory settings may or may not be applicable to the more complex
realities of the messier real world. But an expert is not a soothsayer; the
produced-in-advance testimony designed to educate the fact finder about
the relevant social-science findings cannot possibly answer or address
whether any particular identification, or lineup procedure, or memory, or
confession warrants belief by the fact finder.

To be sure, often psychological experts are very clear about their
inability to make any case-specific judgments-as we saw in the transcript
excerpts above. 20  But unsurprisingly, given their roles and their jobs,
attorneys on both sides attempt to push against that boundary. Consider the
following excerpt from a transcript of a psychological expert on eyewitness
identification:

[MR. THERRIEN:] Okay. Let me pose some hypothetical questions
to you.

Suppose a bank robbery takes place, the robber has a gun which he

brandishes and which is clearly visible to all the witnesses.
Immediately after the robbery, the witness to the robbery identifies a
photo of a suspect as the robber. Based on the pictures of the actual
robber from the bank surveillance system, the suspect identified by
the witness doesn't look very much like the actual robber.

Say a period of time later, say a year later, the witness claims to
remember the robber being a bank customer she knows both by
appearance and by voice[.] What would you conclude about the
reliability of the witness's second identification, the one of the
known customer?

MS. KIRK: Objection. Invades the province of the jury.

THE COURT: Sustained.

MR. THERRIEN: Judge, can we be at side bar just for a second.

THE COURT: All right.

120. See supra notes 84-87 and accompanying text.
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(AT SIDEBAR:)

MR. THERRIEN: I think an expert can testify as to the information
that he has before him in hypotheticals.

THE COURT: The problem is, in my mind-well, let me hear from
the government.

MS. KIRK: It's too close to the facts. If it was just-he can testify to
the theories, and they apply the theories to the facts.

THE COURT: The problem that I perceive is you cannot possibly
put in all of the perceptions that were ongoing. For example, the one
lady sitting at a desk looking at the man directly sees a firearm that
looks like, she calls it a revolver. Whether it's a revolver or pistol,
we don't know. I also think that it basically is an opinion on guilt or
innocence, or gets awfully close to guilt or innocence, which is a fact
that the trier of fact has to determine.

I also think that you have, at this point, all of the principals of
learning that are available that the jury can use, but to then ask the
hypothetical where he has not seen any of the evidence, or if he has,
it's been replicated after the event, puts him in a position of
making-providing an opinion which really does invade the
province of the jury. That's my reaction.

MR. THERRIEN: Okay. Well, I was just-I didn't ask him about
Michelle Rhode.

THE COURT: No, I know that.

MR. THERRIEN: I was just asking him under that hypothetical. So
I'm not allowed to ask him any hypotheticals?

THE COURT: No, I didn't say that. But at least that hypothetical
would not be applicable.1

We see here the defense attorney making a valiant effort to ask the
expert about the array of key indicators in the case--as a hypothetical
question-and wanting the expert to opine about reliability on that basis.
The prosecutor and the court both resist this effort to engage in such a
specific, concrete manner. They articulate both that the hypothetical is
incomplete compared to the events itself, and that it also invades the
province of the jury by being too close to the facts-it is at once too
specific and incomplete. The court suggests that what the jury really should
gain from the expert are "principles of learning" rather than this form of
direct opinion on a version of the facts of the case. 22 Interestingly, neither
the judge nor prosecutor articulates the argument in the sidebar that, in fact,
the expert lacks adequate expertise to opine on that kind of hypothetical, but

121. Transcript of Record at 23-25, United States v. Gipson, 2008 WL 8762440 (E.D. Wash.
July 23, 2008) (No. CR-07-2056-LRS-1).

122. Id. at 25.

1846 [Vol. 93:1811



Modular Expert Evidence

that argument would have been legitimate as well, since the form that
psychological knowledge about eyewitnesses takes does not permit moving
from the general to the reliability of the individual's identification on the
basis of the science alone. 123

The point is that, as this example suggests, there may sometimes be
pressure on experts to go beyond the realm of the research findings and
what they can legitimately indicate about risk factors. Experts may be
asked-and sometimes may be willing-to opine in a more specific
manner. If we think that experts ought to remain firmly in the framework
setting, offering only meta-expertise without any case-specific commentary,
then modular testimony may even offer advantages compared to traditional
testimony. To whatever extent those limitations on experts are both
valuable and not always easily or completely adhered to under the
adversary pressures and the bustle and immediacy of the trial process, then
modular testimony offers the added benefit of enforcing these limits
through its structural form. Moreover, the fact that modular testimony is,
by necessity, less "tailored" may even enhance its credibility with the fact
finder, because the jury would know the expert was not part of the defense
'team'. 24

Where, then, are we left? In short, if we wish to hew firmly to this
boundary line between the specific and the general, modular, repeat-play
evidence provides a useful method for ensuring experts'-and attorneys'-
adherence. From this perspective, modular testimony may actually be
better than traditional live testimony, precisely because of the way that it
structurally enforces the boundary between the specific and the general.

By contrast, if we believe that experts can and should sometimes offer
more specific evaluations of the applicability of the social science to the
particular case-or the inapplicability of some findings to the specific
case-then modular testimony pales in comparison to the more traditional

123. See Christian Sheehan, Note, Making the Jurors the "Experts": The Case for Eyewitness
Identification Jury Instructions, 52 B.C. L. REV. 651, 688 (2011) ("A court is especially likely to
disallow an expert's testimony if it appears that the expert is commenting on the reliability of a
specific witness in the case.").

124. With modular testimony, the fact finder would presumably understand that the expert
was not a partisan, hired by the specific party, and potentially shading and tailoring his or her
testimony specifically for that particular trial. With the typical expert, not only is there a risk of
partisanship, given adversarial pressures and the dynamics of "team" membership, but there is the
related-but-distinct concern that a jury needs to assess the expert's partisanship and assess
credibility in light of it. In other words, with case-specific experts, the fact finder must determine
credibility while recognizing that the expert has been hired by a particular party and that his or her
testimony may be affected by this role. With modular testimony, the expert was not hired by any
party in particular. His or her role is more thoroughly that of a social scientist providing
information about relevant research. This lack of case-specific tailoring might make his or her
ready-to-wear testimony more reliable and, perhaps, more credible as well. Thanks to Jaci
Seelagy for helpful discussions on this point.
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form.125 In that case, modular testimony would be a second-best solution,
to be sure, but it would still be far more institutionally appropriate than a
strong judicial reliability test, far more detailed and informative than a set
of jury instructions, and far less costly than a traditional expert.

Whether modular expert evidence is a second best solution or in some
ways an improvement to our traditional approach to experts, the key point is
that either way, it deserves to be taken seriously as a potential tool in our
evidentiary toolbox. The regular use of modular, repeat-play testimony
would expand access to knowledge about the limits of eyewitness
identification and the risk factors for false confessions far beyond the lucky
few who currently get access to live expert witnesses. And, precisely
because it is still testimony, premade modules would provide this
information in a more accurate and thoughtful way than jury instructions
can ever do. There are, to be sure, practical and doctrinal difficulties that
would have to be overcome, but these are only insurmountable if we elect
to be so hidebound that we make them so. It is high time, then, for us to
supplement our current couture approach to expert framework testimony
with a viable ready-to-wear alternative.

125. For example: could an expert legitimately opine that a lineup design was so flawed as to
be unreliable? This might be more legitimate, scientifically, than an opinion that a particular
eyewitness was mistaken. In the former case, the expert would not be opining on the
identification itself from the lineup, but on the legitimacy of the lineup method used given what
the research has shown. This issue may be significant on cross too, where a prosecutor might
want to ask specifically about the factors not present in the given case. Clearly modular testimony
makes this kind of inquiry challenging-though the prosecutor could potentially make the same
point through her own use of modules about the factors that assist reliability combined with
effective use of argument.
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Science Disputes in Abortion Law

John A. Robertson

I. Introduction

Disputes over science to justify law or policy are rife in bioethical
settings, as they are in many areas of law. Abortion is an especially fertile
ground for such disputes. The medical context makes science relevant, and
both sides in the abortion debate are strongly motivated to seek scientific
support for their positions. Abortion law provides yet another occasion to
examine how legal institutions develop procedures for resolving differences
among experts and determining the role of scientific claims in justifying
law and policy.

Initially, the abortion debate concerned whether fetuses were living
human beings. Opponents of abortion appealed to the science of biology,
which showed that fetuses are indeed human, living, and individual.
However, this biological fact did not mean that they are persons within the
protection of the law.' Here the science is not in doubt-all agree that the
fetus is individual, living, and human. What is contested is whether
biological status in itself confers the moral and legal rights of human
persons, a distinctively nonscientific question. The Supreme Court's
answer since 1973 has been consistently "no." Rights as persons do not
attach until a live separation from the pregnant woman. A state may choose
to protect fetuses after viability, but this accords them no constitutional
status as persons.

Rather, the scientific disputes of concern arise from government efforts
to restrict abortion in ways other than direct prohibition. These efforts
arose after Planned Parenthood of Southeastern Pennsylvania v. Casey2

reaffirmed the essence of Roe v. Wade3 but opened the door to a variety of
other regulations. Gonzales v. Carhart,4 in upholding a federal ban on
partial-birth abortions, gave further impetus to a restrictive regulatory
strategy. The resulting laws, sometimes referred to as Targeted Regulation

* Vinson & Elkins Chair in Law, The University of Texas School of Law. The author is
grateful to other participants in the Symposium for their comments, particularly Alta Charo and
Jennifer Mnookin, and to Cary Franklin and Rachel Rebouche for insightful suggestions that he
solicited too late to be incorporated.

1. As Justice Blackmun famously said in Roe v. Wade, 410 U.S. 113 (1973), referring to when
human life deserved protection, "We need not resolve the difficult question of when life begins.
When those trained in ... medicine, philosophy, and theology are unable to arrive at any
consensus, the judiciary, at this point in the development of man's knowledge, is not in a position
to speculate as to the answer." Id. at 159.

2. 505 U.S. 833 (1992).
3. 410 U.S. 113 (1973).
4. 550 U.S. 124 (2007).
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of Abortion Providers (TRAP) laws, have used medical and social-science
claims about the health effects of outpatient abortions, the need for fully
informed consent, the effect on women who have to travel far to obtain
abortions, the safety of medication abortions, the neurological development
needed to experience pain, and the like to support their restrictions on
abortion. Sometimes there are studies available, but they may report
correlations, case reports, or observations rather than statistically significant
scientific findings often used in environmental, criminal justice, or drug-
approval contexts. Legislators and courts, however, may treat such data as
if it had that authority.

Regardless of the reliability of the data, scientific disputes in abortion
law involve conflicts about fact-based restrictions on abortion when there
are different expert views of what that medical or social-science data show.
Those desiring to restrict abortion must first persuade legislatures to accept
their view of the relevancy of the "science" which they proffer. If strictures
are passed, the battle usually shifts to the judicial arena, where courts are
then pressed with determining the accuracy or relevancy of the science as
presented by experts on either side.

The role of courts dealing with abortion challenges is not simply to act
like a science court or peer advisory group to pronounce on what is the best
or most accurate view of the facts. Rather, it is to answer the specific legal
questions that frame and limit the judicial role in assessing those facts. The
relevancy of the science will depend on the specific legal questions raised
by the challenge. Depending on the statute at issue, the evidence presented,
and the relevant legal standard, weak science may be sufficient to uphold a
law that many expert observers believe is highly questionable on scientific
grounds. Changing constitutional standards, such as a more precise elabo-
ration of the undue burden test or rethinking the viability line, may shift the
weight accorded to one set of experts and the standard of validity that the
science must meet.

This Article will explore several representative scientific and factual
disputes in abortion law. As I will argue, in the abortion arena, law drives
science more than science drives law.s I want to suggest that this may be
true in other areas of law and science. Putting it this way-legal questions
determine the relevancy of science-is almost too obvious to mention.
Still, for cataloging and understanding the numerous ways that law and
science interact, this insight may be useful in other legislative, judicial, and
policy settings as well.

5. As Alta Charo put it, "Science doesn't limit the scope of legal interventions. Rather, it is
the nature of legal standards that limit the scope of relevant science." Personal conversation
(Jan. 30, 2015). As other Articles from this Symposium show, however, even that seemingly
accurate statement has its own complexities. See generally Sheila Jasanoff, Serviceable Truths:
Sciencefor Action in Law and Policy, 93 TEXAS L. REV. 1721 (2015).
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Part II lays out the undue burden test of Casey, which provides the
standard for the relevancy and impact of scientific or medical evidence
produced to justify post-Roe regulation of abortion.6 Part III deals with
partial-birth abortion, and how Carhart established that when there is
disagreement among physicians the state may side with a minority view.7

Part IV examines the role of science in assessing laws requiring that women
be informed of risks to physical and mental health. Part V deals with
medication abortions and how different views of the undue burden test
allow courts to uphold or strike down restrictions on their use. Part VI
looks at how statutes that ban abortion after twenty weeks based on the
alleged capacity of fetuses to feel pain fare under existing precedents about
viability and how those precedents bar the use of contested developments in
fetal neuroanatomy to limit abortion. Parts VII and VIII show how
different views of the undue burden test will determine whether states may
require abortion providers to have hospital-staff privileges or that clinics be
licensed as ambulatory surgery centers. Part IX concludes by suggesting
that the legal question at issue may have equally determinative power in
other science and law settings.

II. Casey's Undue Burden Test

When we turn to questions of regulation within a legal regime of a
woman's right to abort until viability, the question is not one of directly
protecting fetuses, but one of protecting a woman's health, safety, and au-
tonomy without interfering with her right to have a previability abortion. 8

Answering that question will depend on the institution (legislature, court,
medical licensing board, etc.) and the question it faces.

The main vehicle for assessing those disputes is the undue burden test
of Casey.9 Casey, as is famously known, reaffirmed the core holding of
Roe that a woman has a substantive due process right of abortion up until
viability. 10 It scrapped Roe's trimester framework for assessing regulations
and installed the undue burden test to play that role." That test holds that
"a provision of law is invalid, if its purpose or effect is to place substantial
obstacles in the path of a woman seeking an abortion." 2  Under this
standard, Casey upheld mandatory disclosures and waiting periods and even

6. 505 U.S. at 876.

7. See 550 U.S. at 163 (explaining that states have significant leeway to pass legislation where
there is "medical and scientific uncertainty").

8. The state also has an interest in protecting or promoting prenatal life. Casey, 505 U.S. at
871-73.

9. 505 U.S. at 876.
10. Id. at 846.
11. Id. at 876.
12. Id. at 878.
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the state's right to persuade women through truthful information about the
importance of fetal life.13

Lower courts have considered many other restrictions, including the
content of informed consent,14 mandatory viewing of ultrasounds, 5 the off-
label use of FDA-approved abortifacients, 6 fetal-pain protections,' 7

provider privileges at local hospitals, 8 and clinic licensing as ambulatory
surgical centers.1 9 Medical science, social science, or both have been
relevant in many of those cases, with their impact depending on the
regulation at issue, the specific legal question before the courts, the
evidence proffered, and the courts' understanding of the undue burden
test.20

To assess how science operates in this context, one needs to specify
more precisely what an "undue burden" is. The first prong of the test-
improper purpose 2 1-is clear enough but difficult to meet in practice.
Finding an improper purpose to stop abortion or burden women will be rare,
given the legitimate fetal-protection, health, and autonomy concerns that
might motivate legislators and the difficulty in unraveling the motive or
ultimate purpose of individual votes.22 Unlike Lawrence v. Texas23 and

13. Id. at 882, 886. For an example of how this standard upheld abortion restrictions in other
cases, Gonzales v. Carhart upheld a ban on partial-birth abortion because it did not prevent
women from having an abortion, just the use of a particular technique that was not necessary to
protect her life or health in all circumstances. 550 U.S. 124, 164-67 (2007).

14. Tex. Med. Providers Performing Abortion Servs. v. Lakey, 667 F.3d 570, 576 (5th Cir.
2012).

15. Stuart v. Camnitz, 774 F.3d 238, 242 (4th Cir. 2014).
16. Planned Parenthood Cincinnati Region v. Taft, 444 F.3d 502, 505-06 (6th Cir. 2006).
17. Isaacson v. Horne, 716 F.3d 1213, 1217-18 (9th Cir. 2013).
18. Jackson Women's Health Org. v. Currier, 760 F.3d 448, 450 (5th Cir. 2014).
19. Whole Woman's Health v. Lakey (Whole Woman's Health II), 769 F.3d 285, 289-90 (5th

Cir. 2014), vacated in part, 135 S. Ct. 399 (2014).
20. Compare Tex. Med. Providers Performing Abortion Servs. v. Lakey, 667 F.3d 570, 573,

584 (5th Cir. 2012) (upholding an informed consent statute that required physicians to give
patients a detailed explanation of the abortion procedure, provide auditory proof of fetal heartbeat,
describe ultrasound images to the patient, and wait twenty-four hours before performing the
procedure), with Stuart, 774 F.3d at 255-56 (striking down an informed consent statute that
required physicians to show and describe ultrasound images to patients as violative of the
physicians' First Amendment rights).

21. Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 878 (1992).
22. See Edwards v. Aguillard, 482 U.S. 578, 610-19 (1987) (Scalia, J., dissenting)

(disagreeing with the premise that legislative motive is enough to invalidate a law under the
Establishment Clause and disagreeing with the Court's determination of legislative motive);
Palmer v. Thompson, 403 U.S. 217, 224-25 (1971) (asserting that it is "difficult or impossible"
for a court to determine legislative motive). But see Paul Brest, Palmer v. Thompson: An
Approach to the Problem of Unconstitutional Legislative Motive, 1971 SUP. CT. REV. 95, 119-24
(1971) (dissecting the Court's assertion that legislative motive is unascertainable and suggesting
that it is not a legitimate reason to refuse to engage in judicial review of legislative motive).

23. 539 U.S. 558 (2003).

r- ... , , - . , . _- . , .. _.. - , . ..
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United States v. Windsor 4 which dealt with whether a right existed at all, in
Palmer v. Thompson25 a finding of animus rested on there being no
rationally valid competing interest for the restrictions. 26 With abortion,
there is usually a stated health or autonomy interest that may mask more
invidious motives.27

The second prong of the test-substantial obstacle to abortion
access 28  is less clear. A division now exists among circuits about how to
interpret and apply that standard when there is no illegitimate purpose and a
rational basis for the legislation exists. The view that courts take about the
second prong of the test will determine the role of experts and the weight
given to scientific or data claims that challenge the constitutionality of an
abortion regulation.

One view-the rational basis view, with no balancing to determine
whether a burden is "undue"-is held by the Fourth, Fifth, Sixth, and
Eighth Circuits. 29 Unless there is an improper purpose, a rational basis for
thinking that health will be furthered is sufficient, no matter how
speculative and unsupported by the evidence. 30 The courts have no role in
determining how likely or effectively the rational basis for the legislation
will be achieved-that is for the legislature alone.3' Nor is any balancing of
the importance of that rational interest versus the burdens on women
permissible.32 The only inquiry is whether pursuing that interest presents a
substantial obstacle to women seeking access to an abortion, regardless of
the importance or likelihood of the law actually achieving the state's
justification in light of the burdens it places on women.:

24. 133 S. Ct. 2675 (2013).
25. 403 U.S. 217 (1971).
26. See Palmer, 403 U.S. at 225-26 (holding no equal protection violation where a swimming

pool was closed because many considerations other than discrimination influenced a governmental
decision to close swimming facilities).

27. See Priscilla J. Smith, If the Purpose Fits: The Two Functions of Casey's Purpose Inquiry,
71 WASH. & LEE L. REV. 1135, 1145-46 (2014) (explaining that the purpose requirement set out
in Casey functions to eliminate illegitimate purposes of abortion regulation).

28. Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 877 (1992).
29. See Whole Woman's Health II, 769 F.3d 285, 297 (5th Cir. 2014) (comparing cases

decided in the Fourth, Fifth, Sixth, and Eight Circuits, where the rational basis view is employed,
with cases decided in the Seventh and Ninth Circuits, where a balancing test is used instead).

30. See Heller v. Doe, 509 U.S. 312, 320 (1993) (explaining that legislation may be based on
"rational speculation unsupported by evidence or empirical data" (quoting FCC v. Beach
Comrne'ns, Inc., 508 U.S. 307, 315 (1993)) (internal quotation marks omitted)).

31. Id. at 319-21.
32. This is the loose, hands-off test of Williamson v. Lee Optical Co., 348 U.S. 483, 486-87

(1955); Heller v. Doe, 509 U.S. 312, 319-20 (1993), and FCC v. Beach Commc'ns, Inc., 508 U.S.
307, 313-15 (1993).

33. See Whole Woman's Health II, 769 F.3d at 296-97 (discussing whether a law requiring
abortion facilities to meet ambulatory-surgical-center standards placed an undue burden on
women seeking an abortion).
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By contrast, the Ninth and Seventh Circuits find that to determine
whether a burden is "undue," courts must balance the degree to which the
health-and-safety interest is advanced by the regulation against the burden it
places on women. 34 This balancing occurs under the undue burden part of
the test and is not based on whether the state's goal is irrational because of
its slight advancement of its stated goal. Following its decision in Tucson
Woman's Clinic v. Eden,35 the Ninth Circuit "compare[s] the extent of the
burden a law imposes on a woman's right to abortion with the strength of
the state's justification for the law." 36 The more substantial the burden of
health regulations, the stronger the state's justification for the law must be
to satisfy the undue burden test; conversely, the stronger the state's
justification, the greater the burden must be before it becomes undue. It
justified that reading in part on the plurality's statement in Casey that
"[u]nnecessary health regulations that have the purpose or effect of
presenting a substantial obstacle to a woman seeking an abortion impose an
undue burden on the right." 37 Whether a regulation is "necessary" depends
on whether and how well a rationally based law serves the state's interest. 38

Laws that purport to protect women's health "must be calculated to advance
woman's health, not hinder it." 39 If they do not do so sufficiently, then the
burden they impose is undue.

The Seventh Circuit seems inclined to a similar view. In upholding a
district court's grant of a preliminary injunction against a Wisconsin law
that required that abortion providers have hospital staff privileges in nearby
hospitals, Judge Richard Posner's decision turned ultimately on Wisconsin
giving the plaintiffs only a weekend to comply with the hospital-privilege
requirement. 40 He went on to say that the state would have to show actual
need for the requirement and not simply a rational basis for thinking it
might help. 41 Planned Parenthood Southeast, Inc. v. Strange,42 a district

34. Planned Parenthood Ariz., Inc. v. Humble, 753 F.3d 905, 913-14 (9th Cir. 2014); Planned
Parenthood of Wis., Inc. v. Van Hollen, 738 F.3d 786, 798 (7th Cir. 2013).

35. 379 F.3d 531 (9th Cir. 2004).
36. Humble, 753 F.3d at 912 (citing Eden, 379 F.3d at 542). Eden suggests that this balancing

applies only with regard to health regulations and not those aimed at state efforts to noncoercively
protect potential life of the fetus. 379 F.3d at 539.

37. Humble, 753 F.3d at 913 (citing Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833,
878 (1992)).

38. What is "necessary"-whether indispensable or conducive to-has been contested since
McCulloch v. Maryland, 17 U.S. (4 Wheat.) 316, 336-37 (1819), which rejected an indispensable
view of the Necessary and Proper Clause.

39. Humble, 753 F.3d at 913 (quoting Casey, 505 U.S. at 877) (internal quotation marks
omitted) .

40. Planned Parenthood of Wis., Inc. v. Van Hollen, 738 F.3d 786, 788-89 (7th Cir. 2013).
41. See id. at 795 (noting-in the context of analyzing the plaintiff's likelihood of success on

the merits-that the state has not shown any evidence of a health benefit to the hospital-privilege
requirement); id. at 798 ("The feebler the medical grounds, the likelier the burden, even if slight,
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court decision involving hospital admitting privileges, took a similar
approach. 43

A balancing view of the undue burden test would still leave the courts
to determine the weight and relevancy of medical and social-science
evidence as presented by experts. To avoid the problem of biased experts,
Judge Posner in Van Hollen44 suggested that the trial judge should
"reconsider appointing a neutral medical expert to testify at the trial, as
authorized by [Federal Rule of Evidence] 706."45 The evidence presented
at trial was likely to be technical, concerning both medical and statistical
reports of the safety of abortions and their availability in Wisconsin.46 The
parties' experts might "have strong biases, clouding their judgment." 47

Even if the testimony of parties' experts survive a Daubert4 8 challenge, "a
court-appointed expert may [still] help the judge to resolve the clash of the
warring party experts."4 9 But even then, the weight of the neutral expert's
testimony will depend on the legal standard used to determine undue
burden.

With a split in the circuits, the Supreme Court will ultimately have to
decide which interpretation of the undue burden test will control. An undue
burden test with balancing heft will limit state power to restrict legal
abortion because the state will have to show actual health benefits that
outweigh the burdens on women. It will also signal when and how
scientific findings about health effects and impact on access to abortion
have legal effect. On the other hand, if the undue burden test is satisfied by
a rational basis, without balancing, legislatures will have wider leeway in
regulating abortion, as long as they do not otherwise create a substantial
burden on access to abortions. The courts will then be less demanding of
the factual basis for alleged health effects.

Subsequent sections will show, with regard to particular controversies,
how a rational basis view, without assessment of the importance of those
goals in light of their impact on women, affects the import of the science
and ultimately whether the regulation survives. They will contrast that
approach with the very different view of the Seventh and Ninth Circuits,

to be 'undue' in the sense of disproportionate or gratuitous. It is not a matter of the number of
women likely to be affected.").

42. 9 F. Supp. 3d 1272 (M.D. Ala. 2014).
43. Id. at 1293.
44. Planned Parenthood of Wis., Inc. v. Van Hollen, 738 F.3d 786 (7th Cir. 2013).
45. Van Hollen, 738 F.3d at 798-99. The parties had earlier objected to such an expert. Id. at

798.
46. See id. at 797 (discussing statistical likelihood of abortion complications).
47. Id. at 798-99.
48. Daubert v. Merrell Dow Pharm., Inc., 509 U.S. 579 (1993).
49. Van Hollen, 738 F.3d at 799.
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which allow balancing state interests against the impact on women under
the undue burden test and usually reach a different result.

III. Partial-Birth Abortion

An additional indicator of how the Supreme Court deals with contested
medical or scientific data in abortion cases resulted from Gonzales v.
Carhart, the 2007 case in which the Court upheld a federal ban on intact
dilation and evacuation (D&E) or partial-birth abortions.50 While suction
aspiration or medication abortions are commonly used in the first trimester,
the technique of choice in the second trimester is dilation and evacuation.
The cervix is dilated and then the doctor uses an instrument to grab on to
the fetus and remove it.52 The fetus is usually dismembered in the process,
with several passes into the uterus required to pull out all the fetal tissue.53

In the early 1990s, an Ohio physician publicized a technique he had
developed for late-second-trimester abortions: the fetus was partially pulled
out of the birth canal so that its brain could be punctured.5 4 Aspirating the
contents of the skull would then decompress the head and allow the whole
fetus to be removed (hence the label of "partial birth" or intact D&E
abortion).55 The advantages were fewer passes into the uterus, less risk of
infection or perforation of the uterus from bony fragments, and less time
overall.5 6

Antiabortion groups found the technique revolting and persuaded
legislators in many states to pass bans on the practice. The Supreme
Court in Stenberg v. Carhart58 held that Nebraska's law, representative of
other states, unconstitutionally burdened women by not having a health
exception. 59 The losers then sought a federal ban, which twice passed

50. Gonzalez v. Carhart, 550 U.S. 124, 141, 168 (2007).
51. Id. at 134-35.
52. Id. at 135.
53. Id. at 135-36.
54. H.R. REP. No. 107-604, at 2-3 (2002).
55. Planned Parenthood Fed'n of Am. v. Ashcroft, 320 F. Supp. 2d 957, 964 (N.D. Cal.

2004).
56. Gonzales, 550 U.S. at 178 (Ginsburg, J., dissenting).
57. See, e.g., Public Hearing on LB1089, LB847, LB1043, and LB]103 Before the S.

Judiciary Comm., 101st Leg., 2d Sess. 52 (Neb. 2010) (statement of Mary Spaulding Balch,
director of the department of state legislation for the National Right to Life Committee).

58. 530 U.S. 914 (2000).
59. Id. at 931-32. Justice Kennedy, who joined the three-justice Casey joint opinion,

dissented here. Id. at 956 (Kennedy, J., dissenting).

1856 [Vol. 93:1849



Science Disputes in Abortion Law

Congress and was vetoed by President Clinton. 60 When President George
W. Bush took office, the bill passed again and he signed it. 61

The Court then upheld the federal restriction in Gonzales v. Carhart in
2007.62 It found that the federal law clearly distinguished standard front
intact D&E and thus was not vague.63 It also served a valid state interest in
respect for human life because intact D&E caused the death of the fetus in
the middle of the birth process and thus was too close to infanticide.64 The
key question then was whether the federal ban imposed an undue burden on
women because it did not contain a health exception.65 This too was
acceptable because the Court found that there was a difference of medical
opinion as to whether there were circumstances in which intact D&E was
essential to protect a woman's health.66 Given this difference, a facial
attack on the statute would not stand. 67 A claim that the procedure was
necessary to protect a woman's health would have to be raised in individual
cases on an as-applied basis. 68

The key part of the opinion for this Article is how the Court handled
the different expert opinions about the need for intact D&E. The
respondents had presented evidence that it was the safest method of
abortion, especially for certain medical conditions or for women with
fetuses that had severe anomalies such as hydrocephalus. 69 Indeed, all three
of the district courts hearing challenges to the law found that the banned
procedure was the safest or more safe than ordinary D&E in some
circumstances. 70 These contentions, however, were contradicted by other
doctors who testified in the district courts and before Congress. Those
experts argued that the "alleged health advantages were based on
speculation without scientific studies to support them," and that standard
D&E was always a safe alternative. 7 1

Based on that testimony, the Court found that "[t]here is documented
medical disagreement whether the Act's prohibition would ever impose

60. Jarrett Murphy, Bush Signs 'Partial Birth' Ban, CBS NEWS (Sept. 18, 2003, 7:42 AM),
http://www.cbsnews.com/news/bush-signs-partial-birth-ban/, archived at http://perma.cc/9LPY-
A3R2.

61. Id.
62. Gonzales v. Carhart, 550 U.S. 124, 132-33 (2007).
63. Id. at 148-50.
64. Id. at 157-58.
65. Id. at 161.
66. Id. at 161-63.
67. Id. at 163.
68. Id. at 168.
69. Id. at 177-78 (Ginsburg, J., dissenting).
70. See id. at 162-63 (majority opinion) (noting that despite disagreements about intact D&E

being the safest procedure, all three district courts ultimately ruled in favor of the medical
evidence that intact D&E has safety advantages over ordinary D&E in certain circumstances).

71. Id. at 162.
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significant health risks on women." 72 It relied especially on a New York
case, in which the district judge had been much "more skeptical of the
purported health benefits of intact D&E." 73 He had found that the
government's expert witnesses had reasonably refuted the plaintiffs' claim
of safety advantages of intact D&E over other procedures, and that many of
the claims of plaintiffs' experts were either theoretical or false. 74 Despite
the hypothetical and unsubstantiated nature of some claims, that court
nevertheless invalidated the act because "a significant body of medical
opinion .. . holds that [ordinary] D & E has [some] safety advantages over
induction and that [intact D & E] has some safety advantages (however
hypothetical and unsubstantiated by scientific evidence) over [ordinary]
D & E for some women in some circumstances." 75

Based on this division, the Court found that when there is medical
uncertainty a law can withstand facial attacks.76 Legislatures have wide
discretion to pass legislation where there is medical and scientific disagree-
ment. The Court stated: "The law need not give abortion doctors unfettered
choice ... nor should it elevate their status above other physicians in the
medical community." 77 Uncertainty about the health need for the procedure
supported the Court's rejection of a facial attack because the existence of
alternatives, such as D&E itself or an injection that kills the fetus before the
intact D&E occurs, meant that there was no block to access to abortion.78

The Court's handling of disputed science in Gonzales affects many
other cases, as seen below. When there is a difference of expert opinion,
the Court will not weigh the credibility of experts on either side but will
simply defer to the legislature, thus, easily satisfying a rational basis for
legislation. 79 With standard D&E available and the option of injecting a
lethal drug into the fetus before intact D&E, there was no substantial
interference with access to abortion.

IV. Science and Informed Consent Issues in Abortion

Informed consent has been a major source of post-Roe litigation. The
early cases involved disclosures of undisputed facts, such as the risks of the
procedure, 80 the likely age of the fetus,8 ' opportunities for adoption, 82 and

72. Id.
73. Id.
74. Id. (citing Nat'l Abortion Fed'n v. Ashcroft, 330 F. Supp. 2d 436, 479, 480 (S.D.N.Y.

2004)).
75. Nat'l Abortion Fed'n, 330 F. Supp. 2d at 480.
76. Gonzales, 550 U.S. at 163.
77. Id.
78. Id. at 164.
79. At the same time, it would not automatically defer to specific legislative findings unless

they were true or had substantial support. Id. at 165.
80. Thornburgh v. Am. Coll. of Obstetricians & Gynecologists, 476 U.S. 747, 760 (1986).
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the father's financial liability for support. 83 More disputed was whether the
state could require aborting doctors to inform their patients that the woman
must notify her husband of her plan and whether a twenty-four-hour wait
between consent and the abortion was permissible.84 Except for spousal
notification, Casey upheld all of those requirements 5

Since then, legislators have sought to add to the required informed
consent menu, including informing women that abortion plays a causative
role in breast cancer, infertility, depression, mental illness, and suicide, and
that fetuses may feel pain. 86  Whether such disclosures are permissible
under Casey depends on whether "the information the State requires to be
made available to the woman is truthful and not misleading .. .. "87 Here
the science becomes more relevant and more disputed. A strong case can
be made that most of these requirements are not scientifically sound and
thus not "truthful and nonmisleading."88 However, due to costs and other
factors, few of them have been litigated. Even then courts have strictly
parsed the requirements and found ways to uphold them. For example, a
law that required that women be informed that there is a higher risk of
suicide after abortion was upheld in Planned Parenthood Minnesota, North
Dakota, South Dakota v. Rounds,89 despite very weak evidence to support
that claim.90 The court focused on the statutory requirement of what may
be a "known risk" and found that the evidence did not establish that suicide

81. Id.

82. Id. at 761.
83. Id.
84. The requirement that doctors personally inform the patient was found not to violate the

doctors' free speech rights, an issue of importance in other medical settings. See infra notes 98-
103 and accompanying text.

85. Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 844-87, 893-94 (1992). Some of
those same requirements had been struck down in City of Akron v. Akron Center for Reproductive
Health, Inc., 462 U.S. 416, 444-45 (1983), under the Roe v. Wade trimester approach, with Justice
O'Connor dissenting. Id. at 452 (O'Connor, J., dissenting).

86. Chinud Turner Richardson & Elizabeth Nash, Misinformed Consent: The Medical
Accuracy of State-Developed Abortion Counseling Materials, GUTTMACHER POL'Y REV. Fall
2006, at 6, 7-10.

87. Casey, 505 U.S. at 882.
88. Richardson & Nash, supra note 86, at 7. For weaknesses in required disclosure of fetuses

feeling pain during abortion, see generally Harper Jean Tobin, Confronting Misinformation on
Abortion: Informed Consent, Deference, and Fetal Pain Laws, 17 COLUM. J. GENDER & L. 111,
140-51 (2008).

89. 686 F.3d 889, 892 (8th Cir. 2012) (en banc).
90. The Eighth Circuit acknowledged that the record supported an inference that there is a

correlative link between abortion and suicide. Id. at 898. However, the South Dakota law
required only that women hear that abortion is associated with an increased risk of suicide, not
that it causes it. Id. at 905. As used in its scientific sense, association does not imply causation.
See id. at 905 ("It is a typical medical practice to inform patients of statistically significant risks
that have been associated with a procedure . .. even if causation has not been proved
definitively.").
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could be definitively excluded as a known risk, despite data showing that
that risk was very slight.9' This is a perfect example of how a precise and
narrow legal question frames evaluation of the science. What most medical
observers would agree is very weak evidence of suicide resulting from
abortion did not matter because of the narrow legal question of whether it
was clearly established that it was not "known."

Another issue in the lengthy Rounds litigation was a requirement that
the woman also be informed that the fertilized egg/fetus was a "living
human being" that the woman would lose the right to rear by aborting.92

Since that claim conveys a value judgment and is not simply factual, it was
heavily litigated. Only by careful parsing of the statute to show that the
meaning of "embryo" in the disclosure section referred to a separate
definitions section, which defined fetus in a clearly biological way, did the
Eighth Circuit sitting en banc manage to avoid striking it down as
inaccurate and thus ideological.93

More recently, the greatest challenge in informed consent litigation has
been mandatory sonogram laws. A requirement that women be informed
that they could elect to have a sonogram of the fetus before termination
would be acceptable. However, several states have gone further and
required a woman to view or hear a description of the fetus from the doctor
and hear its heartbeat. 94  These laws are less about the validity of the
science than whether it is appropriate to impose that visual and auditory
information on women who do not want it and on doctors who do not want
to provide it.

There is nothing scientifically false about the information-it is an
accurate sonogram and audition of the heartbeat. In addition, although one
surmises that the ultimate purpose here is to cause fewer women to choose
abortion, the stated purpose is to more fully inform women of the actual
physical status of the fetus so that they can make a more informed choice. 95

District courts in Texas and North Carolina found such laws to be
unconstitutional, but the Fifth and Fourth Circuits have split on their
validity.96 Assuming that the purpose of the law is not to stop abortions,

91. Id. at 899-901.
92. Planned Parenthood Minn., N.D., S.D. v. Rounds, 530 F.3d 724, 726 (8th Cir. 2008) (en

banc).

93. Id. at 735-36.
94. See, e.g., Tex. Med. Providers Performing Abortion Servs. v. Lakey, 667 F.3d 570, 573

(5th Cir. 2012) (discussing a challenge to such a statute in Texas).
95. See, e.g., id. ("The amendments challenged here are intended to strengthen the informed

consent of women who choose to undergo abortions.").
96. See Stuart v. Camnitz, 774 F.3d 238, 256 (4th Cir. 2014) (affirming a North Carolina

district court's grant of a permanent injunction against enforcement of North Carolina's law
requiring display of the fetal sonogram before performing an abortion); Tex. Med. Providers, 667
F.3d at 584 (reversing a Texas district court's grant of a preliminary injunction against
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there is a rational connection with autonomy. On a non-balancing view of
the undue burden test, mandating that women be exposed to fetal images
and sounds is unlikely to deter a large fraction of women from having an
abortion.97 On the balancing view, one could argue that so little in
autonomy is gained that the burden on women who find it distasteful to
have to look at images and listen to sounds of the fetus whose death they
are about to cause should invalidate the law.

Even if mandated sonograms do not impose an undue burden on access
to abortion, there is still the question of whether physicians have a First
Amendment right not to speak words that they find unnecessary or
distasteful.98 With regard to the Pennsylvania requirement that the
physician doing the abortion make the required informed consent
disclosures, Casey brushed aside these objections as a valid regulation of
medicine, 99 an approach followed by the Fifth Circuit. 100 By contrast, the
Fourth Circuit in Stuart v. Camnitz'0 ' found that a North Carolina law that
required the doctor to describe the ultrasound image of the fetus even if the
woman averted her eyes and stopped her ears was so ideological that it
violated a physician's First Amendment right against compelled speech.' 02

The state's power to regulate what doctors must or must not say during a
medical encounter has become an important First Amendment issue.10 3

V. Medication-Abortion Restrictions

Medical abortions, also known as medication abortions, have become a
large part of abortion practice, constituting 40% of first-trimester abor-

enforcement of Texas' law requiring display of the fetal sonogram and fetal heartbeat before
performing an abortion).

97. See Mary Gatter et al., Relationship Between Ultrasound Viewing and Proceeding to
Abortion, 123 OBSTETRICS & GYNECOLOGY 81, 84 & tbl.1 (2014) (finding no relation between
viewing ultrasound images and deciding not to terminate a pregnancy amongst women who
already had a high degree of certainty about their decision to abort, a group that made up 85.4% of
the sample population).

98. The district court in Texas Medical Providers Performing Abortion Services v. Lakey
found such a right. 806 F. Supp. 2d 942, 975 (W.D. Tex. 2011), vacated, 667 F.3d 570 (5th Cir.
2012). After being reversed by the Fifth Circuit, the district judge "respectfully" restated his
views about the illogic of the higher court's analysis. Tex. Med. Providers Performing Abortion
Servs. v. Lakey, No. A-Il1-CA-486-SS, 2012 WL 373132, at *2 (W.D. Tex. Feb. 6, 2012).

99. Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 884 (1992) (plurality opinion).
100. See Tex. Med. Providers, 667 F.3d at 575, 580 ("[R]equiring disclosures and written

consent [is] sustainable under Casey, [is] within the State's power to regulate the practice of
medicine, and therefore do[es] not violate the First Amendment.").

101. 774 F.3d 238 (4th Cir. 2014)
102. Id. at 246.
103. See generally Robert Post, Informed Consent to Abortion: A First Amendment Analysis

of Compelled Physician Speech, 2007 U. ILL. L. REV. 939 (examining First Amendment
implications of compelled physician speech within the context of a North Dakota law requiring
physicians to give specifically worded disclosures prior to performing an abortion).
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tions.1 04 Mifepristone (Mifiprex or RU-486) was developed by Roussel
Uclaf in France in the 1980s as an abortifacient and quickly accepted
throughout much of the world.10 5 The drug acts by blocking progesterone,
which is necessary for the embryo or fetus to stay attached to the walls of
the uterus.1 06  Twenty-four to forty-eight hours after a woman takes
mifiprisotone, the woman takes a second drug, misopristol, a prostaglandin
known as Cytotec, "which causes the uterus to contract and expel" the
embryo/fetus and "other products of conception."10 7

It took until 2000 for the FDA to approve RU-486 in the United
States.10 8 It conditioned its approval on "restrictions on the use, dosage, and
administration of mifepristone and misoprostol in mifepristone's final
printed label," based on a clinical trial in the United States of fewer than
3,000 women. 109 The FDA protocol required a woman to take "600
milligrams of mifepristone orally at a clinic, return to the clinic two days
later to take 400 micrograms of misopristol orally, and return again for a

104. See James Trussell et al., Reduction in Infection-Related Mortality Since Modifications
in the Regimen of Medical Abortion, 89 CONTRACEPTION 193, 193 (2014) ("In 2012, 132,653
women received medical abortions, representing - 40% of first-trimester abortions in Planned
Parenthood health centers.").

105. Steven Greenhouse, A New Pill, A Fierce Battle, N.Y. TIMES MAG., Feb. 12, 1989, at 22,
24, available at http://www.nytimes.com/1989/02/12/magazine/a-new-pill-a-fierce-battle.html,
archived at http://perma.cc/FEP6-9HVE (noting that RU-486 was developed by Roussell Uclaf in
1980); Lars Noah, A Miscarriage in the Drug Approval Process?: Miyfpristone Embroils the FDA
in Abortion Politics, 36 WAKE FOREST L. REV. 571, 575 (2001) (noting that RU-486 was
approved by France, China, the United Kingdom, Sweden, and twelve other European countries
between 1988 and 1999).

106. Planned Parenthood of Greater Tex. Surgical Health Servs. v. Abbott (Abbott I), 951 F.
Supp. 2d 891, 902 (W.D. Tex. 2013). See infra note 124 for an explanation of the numerical
designations this Article uses for the Abbott line of cases.

107. Abbott I, 951 F. Supp. 2d at 902.
108. For an account of the tortured history of this process, see Noah, supra note 105, at 574-

86. It is an example of the FDA making a drug-approval decision initially on nonscientific
grounds. See id. at 573-74 (suggesting that ideological considerations influenced the FDA's
approval of RU-486). A similar process occurred with over-the-counter access to Plan B and
other postcoital forms of contraception. See, e.g., Roseann B. Termini & Miranda Lee, Sex,
Politics, and Lessons Learned from Plan B: A Review of the FDA's Actions and Future Direction,
36 OKLA. CITY U. L. REV. 351, 355-58 (2011) (describing the history of Plan B's FDA approval
process and concluding that it "illustrates a marked deviation by the FDA from the agency's usual
practices and procedures"). In the case of Plan B, the strong scientific evidence showed that drugs
prevented fertilization, while opponents argued that they prevented attachment of fertilized eggs to
the wall of the uterus or were abortifacients in that they interrupted pregnancies that had already
begun. Id. at 353-54. See generally Jed Miller, The Unconscionability of Conscience Clauses:
Pharmacists' Consciences and Women 's Access to Contraception, 16 HEALTH MATRIX 237, 246-
53 (2006) (explaining the difference between contraception and abortion and the arguments
surrounding each).

109. Abbott I, 951 F. Supp. 2d at 902-03. The drug had been used extensively in other
countries. Id. at 903.
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follow-up visit.""0 This approval applied only to cases less than forty-nine
days from the woman's last menstrual period (LMP)."'

As doctors gained greater experience with medical abortions, they
found that a lower dose of mifepristone (200 milligrams) was adequate, and
a higher dose of misopristol (800 micrograms) could be taken at home
buccally (between the cheek and gum)."1 2 Also, doctors found that medical
abortions were safe and effective for an additional two weeks after the
forty-nine-day initial approval, extending the time for medication
abortions." 3 This protocol had a "lower rate of ongoing pregnancies and
fewer surgical interventions [were] necessary to complete the abortion
procedure."" 4 With lower dosages reducing drug effects on women and
one less office visit needed, the cost, burden, and inconvenience on women
was reduced.

Such an off-label use of drugs approved by the FDA for a particular
use is perfectly legal without FDA approval, because the FDA has no
authority to regulate medical practice; if a drug is already legally available
for one purpose, it may be used as the doctor chooses for other purposes,
subject only to malpractice and informed consent laws." 5 Indeed, much of
medical practice involves drugs approved for one indication used for others
as doctors found other uses that met medical and ethical standards fcr
use. 11 With mifepristone, the American College of Obstetricians and
Gynecologists (ACOG) issued professional guidelines for using the drug
off-label that reduced the initial dosage, allowed administration buccally

110. Planned Parenthood Ariz., Inc. v. Humble, 753 F.3d 905, 907 (9th Cir. 2014).

11. Planned Parenthood Cincinnati Region v. Taft, 444 F.3d 502, 505 (6th Cir. 2006). As
for all abortions performed in states requiring a twenty-four hour waiting period, yet another visit
would be required before the procedure for the doctor to provide required disclosures and a
sonogram and audition of fetal heartbeat, making four doctor visits necessary for a medical
abortion, instead of two for a surgical one. Humble, 753 F.3d at 907. In addition, doctors
performing medical abortions in states with requirements like those enacted in Texas would also
have to have staff privileges at a hospital within thirty miles of their office and would be subject to
the more expensive requirement that they be licensed as ambulatory surgical centers. Whole
Woman 's Health II, 769 F.3d 285, 289-90 (5th Cir. 2014).

112. Humble, 753 F.3d at 907-08. The American College of Obstetricians and Gynecologists
(ACOG) reviewed this experience and issued guidelines that deviated from the FDA protocol.
Abbott 1, 951 F. Supp. 2d at 903.

113. Humble, 753 F.3d at 907.
114. Id. at 908 (citing Planned Parenthood Ariz., Inc. v. Humble, 13 F. Supp. 3d 1017, 1022-

23 (D. Ariz. 2014)).
115. Cline v. Okla. Coal. for Reprod. Justice, 313 P.3d 253, 258 (Okla. 2013) (per curiam).

FDA approval imposed restrictions on mifepristone's marketing and distribution, but its use under
the FDA's Subpart H regulations did not require doctors to administer mifepristone according to
the on-label regimen. Id. at 261 n.17.

116. Id. at 258 n.10 (citing Planned Parenthood Sw. Ohio Region v. DeWine, 696 F.3d 4)0,
496 (6th Cir. 2012)).
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rather than orally, allowed a woman to take the misopristol at home, and
extended the period of use to sixty-three days after LMP."'

As part of the strategy of antiabortion groups to chip away at abortion
rights, after Gonzales had breathed new life into the movement, legislation
was passed in several states to permit medication abortions only if they
complied with the FDA label."' With so many other drugs used off-label,
the claim of health and safety rang hollow. Indeed, following FDA
standards would require women to be subjected to more costly and more
dangerous higher doses of RU-486, make an unnecessary office visit for
oral administration of misopristol, and limit women who preferred medical
to surgical abortions to only the seventh week after the LMP. Those states
appeared to be engaged in a form of "uncivil obedience" to the law, to use
Jessica Bulman-Pozen and David E. Pozan's evocative term.11 9 By strictly
adhering to the regulatory conditions of the FDA, they are forcing doctors
to use medical abortions in a way that they hope will deter or limit their use,
thus deterring abortion (at least for those who would abort only medically).
Such a purpose would of course violate Casey, unless it could be shown to
have valid health and safety purposes.

The science strongly supports the off-label ACOG protocol.1 20 Those
guidelines are based on much wider experience with medication abortions
than the original 3000-subject trial that backed FDA approval.' 2' Off-label
uses form the standard of care in many areas of medicine, and there is no
reason to think that the risks here are greater. Indeed, just the opposite is
the case, since it imposes greater burdens on women receiving abortions
with no corresponding benefit.

However, the courts dealing with challenges to these provisions have
split on the basis of their view of the undue burden test. The Supreme
Court of Oklahoma struck down such a provision,1 22 and the Ninth Circuit
granted a preliminary injunction against the enforcement of Arizona's

117. AM. COLL. OF OBSTETRICIANS & GYNECOLOGISTS, MEDICAL MANAGEMENT OF FIRST-
TRIMESTER ABORTION 11-12 (2014), available at http://www.acog.org/Resources-And-
Publications/Practice-Bulletins/Committee-on-Practice-Bulletins-Gynecology/Medical-
Management-of-First-Trimester-Abortion, archived at http://perma.cc/8U84-LN9H.

118. See, e.g., Okla. Coal. for Reprod. Justice, 313 P.3d at 258 (discussing Oklahoma's
statute that restricted the prescription of RU-486 to its FDA-approved purpose).

119. Jessica Bulman-Pozen & David E. Pozen, Uncivil Obedience, 115 COLUM. L. REV.
(forthcoming May 2015). The term refers to a punctilious adherence to law as a way to force legal
authorities to change policy, such as when truck drivers band together to drive fifty-five miles per
hour to change the official speed limit or union workers "work to rule" to gain leverage. Id. A
law requiring adherence to the FDA protocol might both protect women's safety and deter women
who dislike or fear surgical abortions from having them.

120. AM. COLL. OF OBSTETRICIANS & GYNECOLOGISTS, supra note 117, at 7 tbl.2.
121. See id. at 2 & n.29 (citing at least one study conducting a meta-analysis and comparison

of 59 different in-depth studies of various medical-abortion protocols).
122. Okla. Coal.for Reprod. Justice, 313 P.3d at 262.
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version of the law. 123 A similar Texas law, by contrast, was upheld in
Planned Parenthood of Greater Texas Surgical Health Services v. Abbott'1 4

against a facial challenge. The court did recognize that an as-applied
challenge might succeed for women for whom a surgical abortion between
forty-nine and sixty-three days after their LMP posed significant health
risk. 25  The United States Supreme Court granted certiorari in the
Oklahoma case, only later to withdraw it as improvidently granted, leaving
consideration to another day.1 26

A. The Fifth Circuit and Medication Abortions

The Abbott line of cases illustrates how a narrow view of the undue
burden test trumps good medical practice. The district court had found tha,
the risk of a significant adverse event was so low as to be hard to
quantify.1 27  Also, the "FDA protocol is assuredly more imposing and
unpleasant for the woman," 2 with its additional clinic visit, reduced
control over the timing and convenience of the medically induced abortion,
and greater demand on physician time.1 29 Most importantly, it removed
medication abortion as an option for women who discover their pregnancy
or decide to abort more than forty-nine days after their LMP, some of
whom might have physiological or other health reasons for avoiding
surgical abortion.13 0  "Taken as a whole," the court found, "the FDA
protocol is clearly more burdensome to a woman than the off-label
protocol."' 3 '

Yet that did not make the restriction to the FDA protocol
unconstitutional. 3 2 The district court found itself bound by Casey and its

123. Planned Parenthood Ariz., Inc. v. Humble, 753 F.3d 905, 918 (9th Cir. 2014).

124. Planned Parenthood of Greater Tex. Surgical Health Servs. v. Abbott (Abbott II1), 748
F.3d 583, 604 (5th Cir. 2014), reh'g denied, 769 F.3d 330 (5th Cir. 2014). The designation
Abbott III refers to the second disposition of the case in the Fifth Circuit, which was based on the
merits of the case. This Article also references the first disposition in the Fifth Circuit as Abbott
II, Planned Parenthood of Greater Tex. Surgical Health Servs. v. Abbott (Abbott II), 734 F.3d 406
(5th Cir. 2013), a decision granting Texas's motion to stay the district court's entry of a permanent
injunction, pending the disposition of the appeal on the merits. Fifth Circuit opinions referencing
these decisions refer to the decision of the Fifth Circuit's preliminary injunction panel as Abbott I
and the Fifth Circuit's merits decision as Abbott II but do not give a numerical designation to the
opinion of the district court.

125. Abbott III, 748 F.3d at 604-05.
126. Cline v. Okla. Coal. for Reprod. Justice, 133 S. Ct. 2887, 2887 (2013), cert. dismissed,

134 S. Ct. 550 (2013).
127. Abbott I, 951 F. Supp. 2d 891, 906 (W.D. Tex. 2013).
128. Id.
129. Id.
130. Id. at 906-07, 906 n.20.
131. Id. at 906-07.
132. Id. at 907.
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rule that the "fact that a law which serves a valid purpose, one not designed
to strike at the right itself, has the incidental effect of making it more
difficult or more expensive to procure an abortion cannot be enough to
invalidate it," as long as there is a rational basis for that law. 133 Even if that
burden were great, as long as there was a reasonably safe and effective
alternative procedure-such as the earlier FDA protocol or surgical
abortion-it still would be constitutional. 34  Thus, as applied to most
women, Texas's restrictions on medical abortion "[did] not rise to the level
of an undue burden on the right to seek a previability abortion."'35

The district court, however, found that for women with particular
physical abnormalities or preexisting conditions surgical abortion is not a
medically sound or safe option. The forty-nine-day limit would place a
substantial obstacle in their path without a reasonable alternative because of
the health risk that it posed. 36 Under Supreme Court decisions going back
to Roe v. Wade, a state may not restrict abortions that are "necessary, in
appropriate medical judgment, for the preservation of the life or health of
the mother." 37 Restricting medication abortion to the FDA protocol thus
placed an undue burden on women for whom a medication abortion was
necessary for preservation of her life or health.1 38 The district court's final
order treated the plaintiffs' claim as a facial attack on the statute and issued
an injunction against its application to all abortions forty-nine to sixty-three
days after a woman's LMP, where "such a procedure is necessary for the
preservation of the life or health of the mother."1 39

The Fifth Circuit found even that limitation of the medication law
unacceptable, because it found insufficient science or facts in the record
supporting that claim. 40 Thus an injunction against applying the statute to
ban medication abortions forty-nine to sixty-three days after LMP could not

133. Id. (citing Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 874 (1992)).
134. Id. (citing Gonzales v. Carhart, 550 U.S. 124, 163 (2006)). As Gonzales held, the

government has broad discretion to regulate medical practice even if it subjugates physician or
patient preference, so long as a safe, medically-accepted, and actual alternative exists. See supra
notes 76-78 and accompanying text.

135. Abbott I, 951 F. Supp. 2d at 907.
136. Id. Note that the court is not saying that the FDA protocol in other respects is harmful to

women, only the post-forty-nine-day restriction.
137. Id. at 908 (quoting Roe v. Wade, 410 U.S. 113, 165 (1973) (internal quotation marks

omitted)).
138. Id. The court went on to find that the Texas medication-abortion law is not unconsti-

tutional because another section of the law recognizes that the law does not "apply to abortions ...
to avert the death or substantial and irreversible physical impairment of a major bodily function of
the pregnant woman." Id.

139. Id. at 909.
140. Abbott III, 748 F.3d 583, 604 (5th Cir. 2014). Specifically, it found that the conditions

said to require medication abortions from forty-nine to sixty-three days were vaguely stated and
not supported by scientific findings in the record. Id.
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apply to all women in that group.141 Instead, citing the holding in Gonzales
that an as-applied challenge was the proper avenue for relief when medical
experts disagreed about the need for a particular method, the circuit court
found that women with conditions that necessitated a medication abortion
forty-nine to sixty-three days after their LMP should proceed individually
with as-applied challenges to the restriction.1 42

The court reached this conclusion not only because of Gonzales but
also because of its preference for the state's expert over that of the
plaintiffs.1 43 The plaintiffs' expert had testified that first-trimester surgical
abortions are more difficult, if not impossible, for women who are
extremely obese, have uterine fibroids, a uterus that is very flexed,
anomalies involving a malformed uterus, or who are difficult to dilate
because of a stenotic cervix or female genital mutilation.1 44

On the other hand, the state's expert testified that

[M]edical research ha[d] shown that drug-induced abortions present

more medical complications and adverse events than surgical abor-

tions, with six percent of medication abortions . . . requiring surgery
to complete the abortion, often on an emergency basis. With [that]

statistic in mind, [she] opined that when surgery is already contra-

indicated ... it would be medically irresponsible and contrary to her
best interest for a physician to submit her to a medication abortion,
for in the event an emergency surgical abortion is later needed, she

will be placed at an even higher risk of adverse health results. 145

Based on these differences in expert testimony, the court found that the
conditions that would supposedly require off-label protocols had not been
clearly defined, e.g., the meaning of "extremely obese" or "certain uterine
anomalies."1 Granting an injunction "to this vague group would
effectively give doctors wide latitude" to prescribe medication abortions in
those cases.1 47 Nor had the plaintiffs' expert pointed to "any evidence of
scientific studies or research in the record showing this to be true."' 48

Moreover, there was disagreement as to whether medication abortions are
safer for this subset of women, at least when subsequent emergency

141. Id.
142. Id. at 604-05 (citing Gonzales v. Carhart, 550 U.S 124, 167 (2006)).
143. Id. at 602, 605-06.
144. Id. at 602.
145. Id. It is unclear why this would be so. If surgical abortions are more risky for such

women, then the fact that 94% of them will not have the need for surgical completion does not
make it obvious why the 6% of them that will then also endure a surgical abortion poses
unacceptable risk. One would have to know more about what those higher risks are, and the
state's expert had not specified them.

146. Id. at 604.
147. Id.
148. Id.
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surgical abortions are necessary. 149  Finally, there was no showing or
evidence that this subgroup of women would not be able to determine that
they are pregnant and thus obtain a medical abortion within the forty-nine-
day window.5 0

B. The Ninth Circuit Approach

The Ninth Circuit, taking a balancing approach under the "undue"
language of the Casey test, ordered a preliminary injunction against
enforcement of a similar Arizona law, finding a likelihood that plaintiffs
would be successful in their suit on the merits.15' It assumed that the law
passed rational basis review and moved directly to the application of the
undue burden test. 5 2 Under Casey, the question was whether "in a large
fraction of the cases in which [the law] is relevant, it will operate as a
substantial obstacle to a woman's choice to undergo an abortion."1 53 It then
limited its inquiry to "the group for whom the law is a restriction, not the
group for whom the law is irrelevant." 5 4 At issue, then, was the burden on
women who, in the absence of the Arizona law, would receive medication
abortions under the off-label protocol.

Turning first to the strength of Arizona's justification of the law,
Arizona had presented no evidence to counter the plaintiffs' claim that the
off-label use was safer.' 55  Indeed, the district court had found "no
'supporting evidence for any asserted legislative fact,"' and that the off-
label protocol had clear advantages for women over the on-label regime.1 56

A lesser dose of mifepristone was safer, and there was no evidence of other
off-label medical-abortion regimens that might be more harmful.1 57

The burden on women seeking medication abortions, however, was
extensive. Women could not receive medication abortions more than seven
weeks after their LMP, including those who did not discover that they were
pregnant before forty-nine days after their LMP.158 Before that period, they
would have to take larger, more costly doses of the drug, and have an
additional, unnecessary office visit with its own travel, cost, and privacy
inconveniences.1 59 Some women would not have a surgical abortion at

149. See supra note 69-71 and accompanying text.
150. Abbott III, 748 F.3d at 604.
151. Planned Parenthood Ariz., Inc. v. Humble, 753 F.3d 905, 914-15, 918 (9th Cir. 2014).
152. Id. at 914.
153. Id. at 914 (alteration in original) (quoting Planned Parenthood of Se. Pa. v. Casey, 505

U.S. 833, 895 (1992)) (internal quotation marks omitted).
154. Id. (quoting Casey, 505 U.S. at 894).
155. Id. at 914-15.
156. Id.
157. Id. at 915.
158. Id.
159. Id. at 915-16.
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all.1 60 In addition, the on-label law led to fewer medication abortions and
fewer abortions altogether at a clinic in Flagstaff which was the sole
provider for women in all of northern Arizona.1 6' The plaintiffs also
introduced evidence that the law may delay abortions, thereby increasing
health risks for rural women who would have to drive additional
distances.16 2

With uncontroverted evidence that the law substantially burdens
women's access to abortion services, and no evidence that the law in any
way advances women's health, plaintiffs' evidence showed that the Arizona
law "'usurp[ed] . . . providers' ability to exercise medical judgment,' by
requiring them to administer a less safe, less effective treatment
regimen."1 63 The court thus found that the burden imposed by the Arizona
law was likely undue and reversed the district court's denial of preliminary
injunctive relief.1 64

Once again, the legal standard-the court's view of the undue burden
test-determined the importance of the evidence presented and thus the out-
come of the case. This account provides yet another reason for the Supreme
Court to clarify the undue burden standard.

VI. Fetal Pain and Prohibitions on Abortion After Twenty Weeks

The post-Gonzales revitalization of antiabortionist efforts to weaken
the right without attacking its central core also led to laws in sixteen states
that ban abortion after twenty weeks, on the ground that medical science
and neuroscience show that a fetus has the subcortical templates to feel pain
prior to twenty weeks.'6 5 This claim is based on the rise of fetal hormonal
stress level and reactive ultrasound imaging when the fetus is poked,
prodded, or manipulated in ways that would be associated with pain in born

160. Id. at 915.
161. Id. at 916.
162. Id.
163. Id. (second alteration in original) (citation omitted) (quoting Tucson Women's Clinic v.

Eden, 379 F.3d 531, 543 (9th Cir. 2004)).
164. Id. at 918. The court noted that under Casey and Gonzales, a burden need not be

absolute to be undue. Id. at 917. Even if some women will still be able to get abortions, they will
be burdened by higher costs, dosages, visits, and inconvenience for a very feeble or nonexistent
medical justification. Id.

165. ALA. CODE 26-23B-5 (Supp. 2012); ARIz. REV. STAT. ANN. 36-2159 (2014); ARK.
CODE ANN. 20-16-1405 (2014); DEL. CODE ANN. tit. 24, 1790 (2011); GA. CODE ANN. 16-
12-141(c) (Supp. 2014); IDAHO CODE ANN. 18-505 (Supp. 2014); IND. CODE ANN. 16-3L-2-
1(a)(3) (Supp. 2014); LA. REV. STAT. ANN. 40:1299.30.1.E (Supp. 2015); MIss. CODE ANN.

41-41-137 (Supp. 2014); MO. ANN. STAT. 188.030 (West Supp. 2015); NEB. REV. STAT.
28-3,104, -3,106 (2010); N.C. GEN. STAT. 14-44 to -45.1 (2013); N.D. CENT. CODE 14-

02.1-05.3 (Supp. 2013); OKLA. STAT. ANN. tit. 63, 1-745.5 (West Supp. 2015); TEX. HEALTH &
SAFETY CODE ANN. 171.044 (West Supp. 2014). See also KAN. STAT. ANN. 65-6703 (West
2014) (restricting the abortion of a viable fetus over twenty-two weeks).
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infants.116 Proponents of this view also rely on the work of K.J.S. Anand,
who, almost alone among doctors and anatomists

thinks that fetuses may experience pain based on subsensory cortical
and thalamic structures that develop before twenty weeks. . . . [The
overwhelming weight of expert opinion is to the contrary.] A
Commission of Inquiry into Fetal Sentience in the House of Lords in
England found that there may be "'some form of pain sensation or
suffering' when the cortex has begun forming connections with the
nerves that transmit pain signals," which is not until twenty-six
weeks or later. The Royal College of Obstetricians and
Gynecologists also determined that "'a fetus can only feel pain after
nerve connections become established between two parts of its brain:
the cortex and the thalamus."' As a result, the group found that
"'little sensory input' reaches the brain of the developing fetus
before 26 weeks[,] '[t]herefore reactions to noxious stimuli cannot
be interpreted as feeling or perceiving pain."' A meta-study of fetal
pain studies [suggested] that a fetus's neurological pathways that
allow for the "conscious perception of pain" do not function until
after twenty-eight weeks gestation. Professor Anand criticized this
review on methodological and substantive grounds, including its
failure to recognize the role of a subsensory cortex basis for feeling
pain. The uncertainty about adequate cortical and neurological
structure is compounded by different interpretations of the meaning
of reaction to external stimuli and the effect of hormonal surges. In
the end, pain is a subjective experience. Without someone telling us
that they are experiencing pain we must rely on surrogate markers,
some of which are reliable and others not.

The immediate policy response to these studies has [been
disclosure to women]. Laws in several states were passed requiring
that women undergoing second trimester abortions be told that
fetuses might experience pain and that they could have anesthesia
delivered to the fetus before or during the procedure. A bill
introduced in Congress would have required that all physicians read
a federally written script to patients that at twenty weeks the fetus is
pain-capable.

In April 2010, Nebraska went a step further and enacted a law
banning, except for a narrow set of emergency situations, all
abortions twenty weeks after fertilization because of fetal capacity to
experience pain. It had held one hearing on the bill, with evidence
from five physicians who were "experts" in pain management or
fetal medicine, but heard from no physicians or scientists with a

166. Teresa S. Collett, Previability Abortion and the Pain of the Unborn, 70 WASH. & LEE L.
REV. 1211, 1218-19, 1218 nn.30-32 (2014). See generally id. (discussing the development of
and reasoning behind abortion bans after twenty weeks of gestation).
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different view. The law made [findings of fact that tracked
Dr. Anand's views]. 67

The sixteen other states that have enacted twenty-week bans on
abortion have essentially replicated the Nebraska statute and its findings of
fact,1 68 thus setting the stage for a constitutional challenge to a woman's
right to abortion up until twenty-four weeks. Under existing precedents,
however, twenty-week bans are unconstitutional because they limit abortion
prior to viability. No lower court may legitimately rule otherwise because
of the Court's repeated support for abortion up until viability. Unless the
Court was to rethink that line, there would be no occasion to arbitrate the
scientific dispute about when fetuses first feel pain.1 69

In this case, then, the scientific data does not matter because legal
precedents make the science of fetal pain irrelevant (except possibly for
mandated disclosures). The Ninth Circuit's 2013 decision in Isaacson v.
Horne,'70 reversing a district court's validation of the Arizona twenty-week
ban based on fetal pain, is illustrative of these points.' 7 It noted that from
Roe to Casey to Gonzales, the Court has held to Roe's central holding:
"Before viability, the State's interests are not strong enough to support a
prohibition of abortion or the imposition of a substantial obstacle to the
woman's effective right to elect the procedure."1 72 That principle decided
the case.1 73

Nor did the fact that viability is a "flexible" rather than a fixed point
mean that it was not still critical. 7 4 The Court has recognized that viability
may vary among pregnancies and "that improvements in medical
technology will both push later in pregnancy the point at which abortion is

167. John A. Robertson, Abortion and Technology: Sonograms, Fetal Pain, Viability, and
Early Prenatal Diagnosis, 14 U. PA. J. CONST. L. 327, 365-67 (2011) (citations omitted).

168. Compare NEB. REV. STAT. 28-3,102 to -3,111, with ALA. CODE 26-23B; ARIZ.
REV. STAT. ANN. 36-2159; ARK. CODE ANN. 20-16-1401 to -1410; DEL. CODE ANN. tit. 24,

1790; GA. CODE ANN. 16-12-141(c); IDAHO CODE ANN. 18-501 to -510; IND. CODE ANN.
16-34-2; KAN. STAT. ANN. 65-6703; LA. REV. STAT. 40:1299.30.1; MISS. CODE ANN.
41-41-131 to -145; MO. ANN. STAT. 188.030; N.C. GEN. STAT. ANN. 14-44 to -46; N.D.

CENT. CODE 14-02.1-05.3; OKLA. STAT. ANN. tit. 63, 1-745; TEX. HEALTH & SAFETY CODE

ANN. 171.044 to -048.
169. Although the Court in Gonzales has taken the position that the state's evaluation of the

validity of scientific evidence will control when there is a difference of opinion among doctors
and scientists, as long as its stance leaves reasonably safe and effective alternatives available, the
issue of whether it will stick to that position with regard to fetal pain will not arise unless the
Court is willing to reopen that now apparently firm line. Even if it did, however, the alternative
would be to anesthetize the fetus prior to previability abortions.

170. 716 F.3d 1213 (9th Cir. 2013).
171. Id. at 1217-18.
172. Id. at 1222 (quoting Planned Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 846 (1992))

(internal quotation marks omitted).
173. Id. at 1222.
174. Id. at 1224.
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safer than childbirth and advance earlier in gestation the point of fetal
viability."7 5  New facts may have prompted abandonment of Roe's
trimester framework, but "no changes of fact have rendered viability more
or less appropriate as the point at which the balance of interests tips."'1 7 6

Viability remained "a matter for the judgment of the responsible attending
physician."1 77

With the parties agreeing that no fetus was viable at twenty-weeks'
gestation, Arizona's law banning abortion from twenty weeks was, without
more, invalid.178 In reaching this uncontroversial conclusion, there was no
reason to consider whether Arizona's scientific claim concerning fetal
capacity to experience pain from twenty-weeks' gestation was correct.
Once again the legal standard-the firmness of the viability line-
prevented a judicial evaluation of the claim of new (though disputed)
neuroscientific evidence that the fetus was pain capable at twenty weeks.

VII. Hospital-Staff-Privilege Requirement Cases

The energy imparted to the antiabortion movement by Gonzales has
also led to legislation requiring that doctors performing abortions in
freestanding clinics have hospital admitting privileges within thirty miles of
the clinic where abortions are performed.' 79 Here, both medical and social
science play an important role because so much turns on the need for the
requirement and its impact on women seeking an abortion. Also key here is
the view taken of the undue burden test. If the purpose of a regulation is
not to restrict abortion, is a law valid if a rational basis exists for its passage
and it does not substantially block access to abortion? Or must the alleged
health and safety benefits of the requirement be balanced against the
resulting burden on women to determine whether the regulation is
"necessary" and thus not undue?

175. Id.
176. Id. (quoting Casey, 505 U.S. at 860-61) (internal quotation marks omitted).
177. Id. at 1225 (quoting Colautti v. Franklin, 439 U.S. 379, 396 (1976)) (internal quotation

marks omitted). Colautti also held that "neither the legislature nor the courts may proclaim one of
the elements entering into the ascertainment of viability-be it weeks of gestation or fetal weight
or any other single factor-as the determinant of when the State has a compelling interest in the
life or health of the fetus." Colautti, 439 U.S. at 388-89.

178. Isaacson, 716 F.3d at 1225. The court went on to find invalid the district court's basis
for upholding the twenty-week ban on the grounds that it was a regulation and not a ban, that it
did not create an undue burden, and that an exception for the life and health of the mother, other
state interests, and the rarity of such abortions validated it. Id. at 1225-31.

179. See, e.g., Abbott III, 748 F.3d 583, 587 (5th Cir. 2014) (discussing a challenge to a Texas
law requiring hospital staff privileges for abortion providers).

.,
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A. The Fifth Circuit Non-Balancing Approach to Undue Burden

The Texas statute in Planned Parenthood of Greater Texas Surgical
Health Services v. Abbott illustrates once again how legal tests determine
the weight or decisive authority given to experts and their claims. In 2013,
Texas required that abortion providers in Texas have staff privileges in a
hospital within thirty miles of where they practice. 180 The abortion clinic
plaintiffs won a district court injunction against that provision.'' A
motions panel of the Fifth Circuit granted a stay pending appeal, which the
Supreme Court refused to vacate.' 8 2

At issue on appeal was the district court's finding that the law facially
violated the plaintiffs' substantive due process rights because it "lacked a
rational basis and imposed an undue burden on a woman's right to choose
an abortion. 83 The plaintiffs' expert testified that "only 2.5 percent of
women who have a first-trimester surgical abortion undergo minor
complications, while fewer than 0.3 percent experience a complication that
requires hospitalization."' 84 Women needing hospital care could be safely
referred to a nearby emergency room. Emergency-room physicians were
qualified to treat most postabortion complications, "which are very similar
to the symptoms of miscarriage, a condition commonly seen in ERs."'8 5 If
not, they could "consult with the Ob/Gyn on-call in the event that they
determine a specialist is required."' 86 As a result, they argued that there
was no health need for abortion practitioners themselves to have admitting
privileges.187

The state offered experts whose counterarguments focused on the need
for continuity of care and credentialing to justify the admitting-privilege
requirement.' 8 8  One expert referred to an authoritative study which con-
cluded that "80 percent of serious medical errors involve
miscommunication between caregivers when patients are transferred or
handed-off."' 8 9 A second expert testified that "an abortion provider with
admitting privileges is better suited than one [without] to know which

180. Id.
181. Id. at 587-88.
182. Id. at 588.

183. Id. at 590. The plaintiffs did not argue that the law was passed in order to limit
abortions, one prong of the undue burden test. Id. at 597.

184. Id. at 591.
185. Id.
186. Id.
187. Id.
188. Id. at 592.

189. Id. The expert was referring to a study by the Joint Commission on Accreditation of
Health Care Organizations that included several top hospitals. See id. (stating that the jcint
commission of hospitals that prepared the report he referred to included Johns Hopkins, Mayo
Clinic, and New York Presbyterian). It is unknown how frequent such communication errors, if
any, arose in the relatively few cases of abortion complications requiring hospitalization.
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specialist at the hospital to consult in cases where an abortion patient
presents herself at an ER with serious complications." 90 Since 73% of
emergency rooms nationwide lack adequate on-call coverage by specialist
physicians, including ob-gyns, "requiring abortion providers to obtain
admitting privileges [would] reduce the delay in treatment and decrease the
health risk for abortion patients with critical complications."'91 It would
also "assist in preventing patient abandonment by the physician who
performed the abortion and then left the patient to her own devices to obtain
care if complications developed."' 92

State experts further testified that "hospital credentialing acts as
another layer of protection for patient safety." 93 An admitting-privilege
provision enlists hospitals to "screen out" untrained and incompetent
providers, who might not be properly credentialed and board certified.1 94

One expert, questioning the 0.3% estimate of women requiring postabortion
hospitalization, cited a study indicating that one-third to one-half of
abortion patients return to their clinic for follow-up care.'95

The court rejected the district court's conclusion that the staff-privilege
requirement failed the rational basis test due to the state's "fail[ure] to show
a valid purpose."1 96 Under standard rational basis analysis, the state "has no
obligation to produce evidence to sustain the rationality of a statutory
classification"1 97 or "'prove' that the objective of the law would be
fulfilled."1 98 Since any conceivable rationale will do, a law "'based on
rational speculation unsupported by evidence or empirical data' satisfies
rational basis review." 199 In this case there was expert evidence that at least
210 women in Texas required hospitalization every year, and that some
women who are hospitalized "have complications that require an Ob/Gyn

specialist's treatment," which may not be available in emergency rooms.201

190. Id.
191. Id.
192. Id. at 595 (quoting Abbott II, 734 F.3d 406, 411 (5th Cir. 2013)).
193. Id. at 592.

194. Id.
195. Id. at 593. This study, however, does not show how many abortion patients then require

referral to a hospital and then admission. Daniel Grossman et al., Routine Follow-Up Visits After
First-Trimester Induced Abortion, 103 AM. COLL. OBSTETRICIANS & GYNECOLOGISTS 738
(2004).

196. Abbott III, 748 F.3d at 593-94 (5th Cir. 2014).
197. Id. at 594 (quoting Heller v. Doe, 509 U.S. 312, 320 (1993)) (internal quotation marks

omitted).
198. Id. at 594 (citing FCC v. Beach Commc'ns, Inc., 508 U.S. 307, 315 (1993)).
199. Id. (quoting Beach Commc'ns, 508 U.S. at 315).
200. Id. at 595. It is commonly recognized that about 70,000 abortions occur annually in

Texas. Id. at 591 n.10. No data, however, was provided as to the number of abortions in Texas or
the number of women seeking hospitalization after abortion who required specialist care beyond
the emergency-room doctor. See id. at 590-95 (recounting the evidence provided to the trial court
by the parties).
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The state's experts had also cited the need for continuity of care to reduce
errors and protect patients and to maintain the standard of care within
abortion practice.201

The court then turned to the district court's claim that the staff-
privileges requirement, even if rationally based as a protection of women's
health, imposed an undue burden on women seeking an abortion. 202 It
found that the district court's "findings [were] vague and imprecise, fail[ed]
to correlate with the evidence, and even if credited, fail[ed] to establish an
undue burden according to the Supreme Court's decisions." 203

First, the lower court had facially invalidated the law as it pertains to
the entire state of Texas, but the record contained evidence that only one of
the two clinics in the Rio Grande Valley would be left without an abortion
provider.204 Even if both closed, that in itself would not create an undue
burden because they are within 150 miles or less (an estimated three-hour
drive) of an abortion provider with hospital privileges in Corpus Christi.2 05

The Fifth Circuit noted that in Casey, the Court had upheld an informed
consent requirement that required women to travel for at least an hour and
sometimes longer than three hours to obtain an abortion from the nearest
provider as not being an undue burden. 206

Second, the district court opinion had made no "'baseline' finding as
to precisely how many abortion doctors ... lack[ed] admitting
privileges." 207 Nor was the plaintiffs' assertion that one-third of the state's
clinics would close and 22,000 women would be denied abortion each year
established. 208 There was no showing that just because some clinics would
close that any woman in Texas would lack reasonable access to a clinic

201. Id. at 592. The court referenced the specter of Dr. Kermit Gosnell. Id. at 595. Gosnell
was a notorious Philadelphia abortion provider who had been convicted of murder and ot-er
crimes for his shoddy and incompetent practices. Jon Hurdle & Trip Gabriel, Philadelphia
Abortion Doctor Guilty of Murder in Late-Term Procedures, N.Y. TIMES, May 13, 2013,
http://www.nytimes.com/
2013/05/14/us/kermit-gosnell-abortion-doctor-found-guilty-of-murder.html?_r=0, archived at
http://perma.cc/VFP8-Y9WL. The court cited Eighth and Fourth Circuit cases upholding staff-
privilege requirements and distinguished the Seventh Circuit decision upholding a preliminary
injunction against a Wisconsin law on the ground that it only permitted three days for a clinic
doctor to comply. Abbott III, 748 F.3d at 595 & n.11, 596.

202. Abbott III, 748 F.3d at 597.
203. Id.
204. Id.
205. Id. In addition, Texas exempts from the twenty-four-hour waiting period after informed

consent women who must travel more than 100 miles to an abortion facility. TEX. HEALTH &
SAFETY CODE ANN. 171.012(a)(4) (West Supp. 2014).

206. Abbott III, 748 F.3d at 598 (citing Planned Parenthood of Se. Pa. v. Casey, 744 F. Supp.
1323, 1352 (E.D. Pa. 1990)).

207. Id.
208. Id.
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within Texas. 209 All of the major Texas cities would continue to have
multiple clinics where many doctors would still have or could obtain staff
privileges.2 10 The plaintiffs' own evidence showed that "more than ninety
percent of the women seeking an abortion in Texas would be able to obtain
the procedure within 100 miles of their [home]."2 1' As the Fifth Circuit
motions panel ruled when granting a stay of the district court's injunction,
"[t]his does not constitute an undue burden in a large fraction of the
relevant cases."2 12

Third, the record did not show that abortion providers would "likely be
unable to comply with the privileges requirement."2 13 Some already had
them.214 Also, both state and federal law prohibit hospitals from dis-
criminating against physicians who perform abortions.21 The inability to
obtain privileges at hospitals with minimum admission requirements was
explainable by the rarity with which abortions yield any hospital admission
because it is the practice of abortion providers "to instruct their patients to
seek care from an emergency room if complications arise." 2 16

In sum, the district court applied the wrong legal standards on the
rational basis and purpose tests and erred in finding that twenty-four
counties in the Valley would be left without a provider.2 17 With regard to
the rest of the state, there was no evidence that the law imposed an undue
burden "in a large fraction of the cases." 2 18  Even if it diminished the
number of clinics and meant that many, often poor, women would have to
travel farther, the burden does not fall on the vast majority of Texas women
seeking abortions. Put another way, the regulation "will not affect a
significant (much less 'large') fraction of such women, and it imposes on
other women in Texas less of a burden than the waiting-period provision

209. Id.
210. Id.
211. Id.
212. Id. (alteration in original) (quoting Abbott II, 734 F.3d 406, 415 (5th Cir. 2013)).
213. Id.

214. Id.
215. Id. at 598 n.13.
216. Id. at 599 (quoting Abbott II, 734 F.3d at 416). Plaintiff Hagstrom-Miller's testimony

about the difficulties that she had in retaining current physicians or recruiting new ones was
explained by factors other than the staff-privileges requirement. Id.

217. Id. at 599-600.
218. Id. An undue burden on "a large fraction" of women seeking an abortion is arguably the

standard required by Casey and confirmed in Gonzales to uphold a facial attack. Planned
Parenthood of Se. Pa. v. Casey, 505 U.S. 833, 895 (1992); Gonzales v. Carhart, 550 U.S. 124,
167-68 (2007). If that is the standard, it is less demanding than the usual "no set of
circumstances" requirement for a facial attack held by United States v. Salerno, 481 U.S. 739, 745
(1987).

F ; _ 4 (
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upheld in Casey."219 This sufficed to sustain facially the admitting-
privileges requirement.220

B. Admitting Privileges Under a Balancing Approach to Undue Burden

A different result might have been found if the court had taken a
balancing approach to the undue burden test, as Judge Richard Posner
suggested in his opinion in Planned Parenthood of Wisconsin, Inc. v. Van
Hollen, which challenged a Wisconsin law requiring that abortion providers
have hospital staff privileges in nearby hospitals.22 1 While the court's
preliminary injunction turned ultimately on Wisconsin giving the plaintiffs
only a weekend to comply with the hospital-privilege requirement,22 2 Judge
Posner's opinion in Van Hollen did say that the state would have to show
actual need for the requirement and not simply a rational basis for thinking
it might help. 2 23 He thought that the injunction against enforcement of the
Wisconsin law was justified because "the medical grounds thus far
presented . .. [were] feeble, yet the burden great."224 Planned Parenthood
Southeast, Inc. v. Strange, a district court decision in Alabama, took a
similar approach.225

In the admitting-privileges context, both sides may have had
reasonable points, but the burden was on the plaintiffs to show that the law
served no rational purpose or that protecting women's health in this way
was an undue burden by limiting access to a significant or large fraction of
such women. The Texas plaintiffs simply lacked the data to show that there
was no rational basis or that enough women would be affected that it met
Casey's standard for an undue burden in a facial attack.226 Under that
standard, the plaintiffs' science was not strong enough to establish an undue
burden because the state's bar was so high. In contrast, under the balancing
approach of the Seventh Circuit, the evidence appears to be sufficient to
show few health benefits and enough burden on women to invalidate the
statute. 227 Once again, law determines the weight accorded to the science.

219. Abbott III, 748 F.3d at 600.

220. Id.
221. Planned Parenthood of Wis., Inc. v. Van Hollen, 738 F.3d 786, 787 (7th Cir. 2013).
222. Id. at 788.
223. Id. at 798.
224. Id.
225. Planned Parenthood Se., Inc. v. Strange, 9 F. Supp. 3d 1272, 1287 (M.D. Ala. 2014).
226. Abbott III, 748 F.3d 583, 594-99 (5th Cir. 2014).
227. This appears to be the case, at least on an as-applied basis. Van Hollen, 738 F.3d at 791,

798.
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VIII.Ambulatory Surgery Center Standards

A final area of allegedly fact-driven restrictions on abortion is laws
that require abortion clinics to be licensed as ambulatory surgery centers
(ASC), ostensibly to protect women's health. Again, we focus on the Texas
legislation and how the Fifth Circuit has responded to claims that such a
law was an undue burden on women seeking an abortion.

The Texas ASC requirement was part of House Bill 2, passed in 2013,
two provisions of which were previously upheld in Abbott II in 2014.228 It
required that all abortion clinics existing on or after September 1, 2014
comply with the same minimum standards required of ambulatory surgery
centers for physical plant (architectural, electrical, plumbing, and HVAC
requirements) and for operations (medical records system, training, staffing,
and cleanliness). 229 The district court issued declaratory and injunctive
relief against these provisions taking effect on August 29, 2014.230 The
Fifth Circuit issued a stay of the injunctions on October 2, 2014, finding
that the state had shown a likelihood of success on the merits. 231 The U.S.
Supreme Court vacated the stay pending a review of the merits of the
case.2 32

The motions panel treated the district court opinion as upholding a
facial attack on the ASC provisions.233 While recognizing the ambiguity in
Casey and Gonzales as to whether a facial attack need show "no set of
circumstances" or only "a large fraction" of cases in which a constitutional
application was not possible, it applied the "large fraction" nomenclature as
it had in Abbott I and Abbott II.234 Both parties agreed that six abortion
centers in Austin, Fort Worth, Dallas, Houston, and San Antonio would still
be able to offer abortions, with licenses issued for two others, but that all
other clinics in the state would be closed,235 reducing the number of clinics
in Texas from about twenty to eight. 236 The district court found that the
reduction in supply of abortion clinics would require "a significant number

228. See supra subpart V(A). The medication-abortion and hospital staff-privileges require-
ments had gone into effect on October 31, 2013, when the Fifth Circuit motions panel granted a
stay of the district court's order enjoining enforcement of the law. Abbott III, 748 F.3d at 588.

229. Whole Woman's Health v. Lakey (Whole Woman's Health 1), 46 F. Supp. 3d 673, 677,
682 (W.D. Tex. 2014).

230. Id. at 676-77.
231. Whole Woman's Health II, 769 F.3d 285, 305 (5th Cir. 2014).
232. Whole Woman's Health v. Lakey, 135 S. Ct. 399 (2014).
233. See Whole Woman's Health II, 769 F.3d at 291-92 (noting confusion over the basis of

the district court's opinion, but deciding to address the injunction against the ASC requirements
from both a facial and an as-applied perspective).

234. Id. at 296. See supra note 124 for an explanation of the numerical designations this
Article uses for the Abbott line of cases, as compared with the Fifth Circuit's numerical
designations.

235. Whole Woman 's Health II, 769 F.3d at 296.
236. Whole Woman 's Health I, 46 F. Supp. 3d 673, 681 (W.D. Tex. 2014).
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of the reproductive-age female population of Texas . .. to travel
considerably further in order to exercise [their] right to a legal previability
abortion." 237 It viewed that additional travel as being as drastic as a
complete ban on abortion.238 However, under the Fifth Circuit precedents
and Casey,
"a significant number" is insufficient for a facial invalidation unless it is
also "a large fraction." 239

The motions panel also found that the district court erred when it
balanced the ASC provisions against the burdens the provisions imposed.2 0

This too contravened Fifth Circuit precedent, which does not "balance the
wisdom or effectiveness of a law against the burdens the law imposes."2 4'
As it noted in Abbott III, second-guessing the legislature through rational
basis review prevents the legislature from legislating in this area without a
constitutional change. It also "ratchets up rational basis review into a
pseudo-strict-scrutiny approach by examining whether the law advances the
State's asserted purpose." 242

The panel then found that the evidence presented at the district court
trial was insufficient to show that a "large fraction" of women would face
an undue burden on account of the ASC provision.243 Though the plaintiffs'
expert testified that 900,000 women in Texas live at least 150 miles from a
clinic, he did not testify specifically as to how many women seeking an
abortion would have to drive more than 150 miles to the nearest clinic or
whether that would amount to a large fraction.244 The court noted, however,
that if one assumes that women seeking abortion are proportionally
distributed across the state, the plaintiffs' evidence suggested that one in six
women (16.7%) seeking an abortion would live more than 150 miles from
an approved clinic. 245 If the Casey plurality had in fact changed the
threshold for a facial challenge from 100% to a large fraction, the panel
declined to interpret Casey as recognizing a large threshold to be 17%.246
Even though the ASC provisions might pose special problems for the poor
not within 150 miles of an approved center, the panel found that was
insufficient to sustain a facial challenge that the law was an undue burden
on at least a large fraction of women. 2 4 7

237. Id. at 681-82.
238. Id. at 682.
239. Whole Woman's Health II, 769 F.3d at 296.
240. Id.
241. Id. at 297.

242. Id.
243. Id. at 299.

244. Id. at 298.
245. Id.
246. Id.
247. Id. at 299.
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The district court had failed to make findings that the seven or eight
ASC-compatible clinics would not be able to manage, on average, 7,500-
10,000 new cases per month, as the plaintiffs' expert testified.2 48 The
plaintiffs' expert simply assumed, without evidence, that these clinics were
operating at full capacity and would not be able to accommodate any
increased demand, such as by hiring physicians with admitting privileges
from clinics that did not meet the ASC standards; building new clinics; or
demand for abortions dropping, as it had been in Texas in recent years.249
Without any evidence on these points, the plaintiffs had not met their
burden of showing that insufficient clinic capacity would impose an undue
burden on women seeking abortions.250 True, the overall cost of accessing
an abortion provider will likely increase, but the fact that "a law which
serves a valid purpose, one not designed to strike at the right itself, has the
incidental effect of making it more difficult or more expensive to procure an
abortion cannot be enough to invalidate it."251

The merits panel decision in Whole Woman's Health II shows once
again the importance of how Casey's undue burden test is read and how
thorough and specific the experts attacking an abortion law need to be.
Under the balancing approach to the undue burden test, the plaintiffs would
still have to adduce evidence concerning how little the ASC provisions
would improve women's health and safety and how great the burden would
be for many of them. Even then, the evidence might not be sufficient to
sustain a facial attack even under the less rigorous "large fraction" test
because 90% of Texas women of reproductive age lived within 150 miles or
so of clinics that met ASC standards. For women farther away, such as
those in McAllen and El Paso, an as-applied challenge might succeed. In
oral argument, the Texas State Solicitor did not even concede that point.252

IX. Conclusion and Relevance to Other Law-Science Conflicts

The account provided here locates an important subset of law and
science interactions. The question highlighted is not the epistemic one that
arises in vetting the reliability of a scientific study's methodology and
results, as occurs in Daubert hearings before admissibility.2 53 Nor is the

248. Id. at 300.
249. Id.
250. Id.
251. Id.
252. Oral Argument at 6:54, Whole Woman 's Health II, 769 F.3d 285 (5th Cir. 2014) (No. 14-

50928), available at http://www.ca5.uscourts.gov/OralArgRecordings/14/14-50928_1-7-
2015.mp3.

253. David Faigman's Article for the Symposium is helpful. See David L. Faigman, Where
Law and Science (and Religion?) Meet, 93 TEXAS L. REv. 1660, 1673-76 (2015) (examining the
Court's Daubert jurisprudence and the ways in which Daubert forces courts to grapple with the
validity and reliability of expert scientific evidence).
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question one of realigning legal decisions to new science that undercuts the
scientific basis for previous law.254 Also different are questions of judicial
capacity to oversee agency reliance on scientific claims, as Fisher, Pascual,
and Wagner show regarding the evolution of judicial review of agency
decisions.255 Rather, the role of science in abortion disputes depends on a
prior normative choice of how much leeway the courts have when
balancing the social benefits achieved by a regulation relative to the
individual costs which that regulation imposes on women seeking
abortions. That choice determines the scrutiny that judges will then give to
laws based on science.

This claim is clear with regard to prohibitions on abortion prior to
viability, such as bans on abortion after twenty weeks because of fetal pair.
Because the Supreme Court has consistently stuck to the viability line
(roughly twenty-four weeks), there is no room for a judge who respects
precedent to even consider scientific claims that a fetus is pain-capable
earlier and thus that the viability should be scrapped.

The normative nature of the judicial role is also clear with regulations
affecting abortion within the viability framework. As shown above, the
undue burden test purports to identify a rule, rather than a standard, but it is
a rule/standard with two very different possible interpretations. The Fifth
Circuit rational basis/non-balancing approach essentially replicates the
hands-off approach of the rational basis test, when it determines that there is
no substantial burden on actual access to abortion. In contrast, the Ninth
and Seventh Circuits allow balancing to determine whether a regulatory
burden is undue, which is more akin to the rational basis with bite approach
that Professor Gerald Gunther first identified in 1972.256 Although Gunther
applied his term to gender and illegitimacy, balancing within the undue
burden test is similar.257 It involves a stricter scrutiny than the conceivable-
interest test of Williamson v. Lee Optical Co.,258 but not the strict scrutiny
that arises with fundamental rights. 25 9

254. Jennifer Laurin and Robert Truog explore this issue in different subject areas. See
Jennifer E. Laurin, Criminal Law's Science Lag: How Criminal Justice Meets Changed Scientific
Understanding, 93 TEXAS L. REV. 1749, 1751-54 (2015) (examining the way in which the
criminal justice system "grapple[s] with the implications of scientific change for its truth-finding
functions"); Robert D. Truog, Defining Death: Getting It Wrong for All the Right Reasons, 93
TEXAS L. REV. 1891, 1891-92 (2015) (arguing that legal standards for organ donation no longer
comport with medical knowledge about the nature and definition of death).

255. Elizabeth Fisher, Pasky Pascual & Wendy Wagner, Rethinking Judicial Review of Expert
Agencies, 93 TEXAS L. REV. 1679, 1679-82 (2015); Wendy Wagner, Assessing Asymmetries, 93
TEXAS L. REV. SEE ALSO 91, 92 (2015).

256. Gerald Gunther, Foreword: In Search of Evolving Doctrine on a Changing Court: A
Model for a Newer Equal Protection, 86 HARV. L. REV. 1, 20-21 (1972).

257. See id. at 21 ("[Rational basis with bite] would have the Court assess the means in terms
of legislative purposes that have substantial basis in actuality, not merely in conjecture.").

258. See 348 U.S. 483, 487-88 (1955) ("[T]he law need not be in every respect logically
consistent with its aims to be constitutional. It is enough that there is an evil at hand for
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Ultimately, the Supreme Court will have to resolve the normative
question of which version of undue burden to use, which in turn will
determine how closely judges examine the expert testimony put forward by
litigants. There is much to say for the Seventh and Ninth Circuit
approaches if one wishes to take abortion rights seriously while giving due
regard to valid state interests. How can a burden be "due" if it contributes
so little to a woman's health that it seems unnecessary? On the other hand,
the Fifth Circuit approach cabins judicial discretion by preventing courts
from reweighing the balance that the legislature first struck. Still, such a
deferential approach to legislation can be justified only if constitutional
rights are not substantially burdened, and they are not, under this view, if
they do not prevent actual access to abortion, despite the incidental costs
and inconvenience that Casey tolerates. 260

So the question for the Supreme Court is both epistemic and
institutional, but in a different sense than epistemic and institutional
concerns arise in other law-science contexts. Here it involves the expertise
of legislatures versus courts in assessing data and acting on it. Since
Carolene Products, the Court has recognized that legislatures are better
than courts at determining the reliability and relative weight to give to
legislative findings and so has opted for a very loose, deferential, hands-off
approach to social and economic matters. 26' This, in turn, leads to
presumptive deference to agency findings when the agency's actions fall
within its statutory mandate and are not arbitrary and capricious.262

The comparative institutional analysis preference for legislatures over
courts, however, breaks down when fundamental rights are involved, with
abortion being a perfect example. While this is true with outright
prohibitions, the question is muddier with regulations within the protected-
right framework. Regulations of the right may come to operate as
prohibitions in making it very difficult for women to access abortions or

correction, and that it might be thought that the particular legislative measure was a rational way
to correct it.").

259. See United States v. Carolene Prods. Co., 304 U.S. 144, 152 n.4 (1938) (suggesting that
legislation which "appears on its face to be within a specific prohibition of the Constitution" may
be subject to stricter judicial scrutiny).

260. I say "can be justified" because that proposition is not inconsistent with assessing
whether there are real health benefits that make the law a "necessary" regulation despite incidental
burdens. If there is so little contribution to health or other valid state interests, then burdens that
do not substantially block access to abortion may still be "undue." See supra notes 33-43 and
accompanying text.

261. Carolene Prods. Co., 304 U.S. at 154.
262. Chevron U.S.A. Inc. v. Natural Res. Def. Council, Inc., 467 U.S. 837, 865-66 (1984).

See also Thomas 0. McGarity, Science and Policy in Setting National Ambient Air Quality
Standards: Resolving the Ozone Enigma, 93 TEXAS L. REV. 1781, 1794-95 (2015) (discussing
Mississippi v. EPA, 744 F.3d 1334, 1342 (D.C. Cir. 2013), in which the D.C. Circuit deferred to
the Environmental Protection Agency's 2008 National Ambient Air Quality Standard, finding that
the standard was neither arbitrary nor capricious).
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stigmatizing abortion by setting up hoops to jump through that may not
actually prevent abortion, but certainly make it more costly and
inconvenient. The epistemic and institutional deficits of courts versus
legislatures may be much less in the confined space of undue burden
assessment. To be sure, there are value judgments to be made in choosing
and applying any regime, but that is the nature of law. Those judgments are
not beyond the capacity of courts that are following Supreme Court rules/
standards confining those judgments within strictures of the factors to be
balanced under undue burden analysis.

Beyond abortion, the relevance and weight of science in many other
law-science controversies may turn on the precise legal question at hand.
That insight, though not startling in itself, may cast new light on law-
science interactions in many other areas. The allocation of authority
between legislatures, agencies, and courts, however, is as much a question
of values as it is simply a matter of institutional competence. In abortion
law and elsewhere, it will take the Supreme Court to say how much driving
of science the law will do.
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Defining Death:
Getting It Wrong for All the Right Reasons

Robert D. Truog*

The Uniform Determination of Death Act defines death as either the
irreversible cessation of all circulatory and respiratory functions or of all func-
tions of the entire brain. As a matter of scientific fact, many patients declared
dead for purposes of organ donation do not meet this legal requirement. In
addition, many of these patients have not lost "the integrated functioning of the
organism as a whole," a scientific standard that defines life across the entire
biological spectrum, not just in humans. As such, current practices violate the
implicit ethical and legal principle known as the "dead donor rule," which
states that vital organs may never be removed from patients before they are

dead.

I claim that while current practices of organ procurement do cause the
death of the patient, they are nevertheless ethical because: (1) they are

performed with the patient's or surrogates' consent (principle of respect for
autonomy), and (2) they do not harm or set back the interests of the patient
(principle of nonmaleficence). While the ideal long-term solution is to reframe
the ethics of vital-organ donation in terms of these principles rather than the
dead donor rule, a more practical short-term solution may be to conceptualize
current approaches to defining death as socially acceptable "legal fictions,"
acknowledging that they are not biologically valid. Not only would this
solution create a more honest and transparent public policy, but it would save
lives by increasing both the quantity and the quality of organs available fcr
transplantation.

Introduction

The "dead donor rule" (DDR) is a principle that has been an implicit
ethical and legal requirement in the procurement of organs since the
beginning of the transplantation enterprise in the 1960s.' The rule has been
expressed in various formulations, including: (1) vital organs for transplan-
tation may only be procured from patients who are dead, or (2) physicians

* MD Frances Glessner Lee Professor of Medical Ethics, Anaesthesia & Pediatrics Director,
Center for Bioethics, Harvard Medical School Executive Director, Institute for Professionalism &
Ethical Practice Senior Associate in Critical Care Medicine, Boston Children's Hospital.

1. See ROBERT M. VEATCH & LAINEY F. ROSS, TRANSPLANTATION ETHICS 45 (2015)
(mentioning that public-policy debates regarding transplantation and the definition of death begin
in the 1960s after the first successful transplant); John A. Robertson, The Dead Donor Rule,
HASTINGS CENTER REP., Nov.-Dec. 1999, at 6, 6 (identifying the dead donor rule-"the ethical
and legal rule that requires that donors not be killed in order to obtain their organs"-as one of the
factors preventing cadaveric organ donations from being sufficient to meet the needs of persons
with end-stage organ disease).
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may not cause death when procuring vital organs for transplantation.2 The
rule does not exist literally in the law, but rather is understood to be an
implication of existing laws and ethical standards related to homicide. 3

This Article is divided into three Parts. Part I gives a historical and
conceptual background to organ donation. Part II advances an argument
that is purely scientific in nature and relies only on careful examination of
the biological facts about patients currently diagnosed as dead for purposes
of organ donation. I will conclude that many patients currently deemed to
be legally dead for purposes of organ donation are not in fact dead by any
scientific or biological standard. If this claim is correct, then it follows that
our current practices of organ procurement do not conform with the DDR.

While the majority of experts and commentators on the subject argue
that we should not abandon the DDR, it is important to be clear that unless
this claim can be shown to be false, there is no way that we can continue
our current practices in organ procurement and continue to hold allegiance
to the DDR. Again, I want to emphasize that this argument does not
depend upon any ethical or value assumptions, but rather is a narrow
scientific argument that the biological claims made by others over the years
cannot withstand critical scrutiny.

In Part III, I explore the options that are available to us, if indeed the
claim made in Part II is correct. One option, of course, would be to confirm
the authority of the DDR and to stop procuring organs from individuals that
we have previously considered to be deceased. This option would have
tragic consequences, resulting in the premature death of thousands of
patients each year from failure to receive a life-saving organ, as well as
failure to honor the altruistic requests of many individuals to donate their
organs to others when they are no longer in need of them.

A second option, which I will argue is the best long-term solution, is to
reconsider the ethical and legal foundations of organ procurement and
explore whether it may be ethically and legally permissible for patients to
donate vital organs before they are dead, provided certain other
requirements are met. For example, I propose that individuals who will not
be harmed by organ procurement and who have given permission for this
procedure should be permitted to donate, even if at the time of organ
procurement they are not yet dead. In addition to other implications that
will be explored, this approach would legitimate our current approach to
organ procurement.

A third option, which may be the best short-term solution, is to
acknowledge the discordance between our scientific understanding of death

2. See Robertson, supra note 1, at 6 (describing the DDR's mandate that "organ retrieval itself
cannot cause death").

3. See id. (noting the relationship between the DDR and the laws and norms against
homicide).
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and our current legal requirements for the diagnosis of death. This
approach would frame our current criteria for determining death as a legal
fiction and would also legitimate our current practices, while recognizing
that the legal requirements for determining death do not necessarily
conform with scientific reality.

Finally, we have the option of simply ignoring the problem and
choosing to muddle through. At the present time, this would seem to be the
preferred choice of the medical profession and perhaps of society in
general. While it has the obvious advantage of allowing a life-saving
practice to continue, it has a number of practical and ethical drawbacks as
well, which will be explored.

I. Historical and Conceptual Background

The modern age of organ procurement and transplantation from de-
ceased donors can be traced to December 3, 1967, when Christiaan Barnard
performed the first heart transplant in Cape Town, South Africa.4 Almost
lost in the headlines about this remarkable medical advance was the
question of whether the donor was dead at the time his heart was removed
for transplantation.

The relevance of this question was not lost upon Henry Beecher, an
anesthesiologist at Harvard Medical School, who saw it as a key issue to be
resolved if organ transplantation was to continue to develop.5 He immedi-
ately sought the support of the Dean to appoint an Ad Hoc Committee of
the Harvard Medical School to Examine the Definition of Brain Death,
which he chaired.6 The paper from the Committee, titled A Definition cf
Irreversible Coma, suggested that the diagnosis of "irreversible coma"
could perhaps be considered a new way of defining death.' If so, then
procuring organs from patients with devastating brain injury, such as the
donor in Cape Town, could be seen as being in compliance with the DDR.

4. C.N. Barnard, The Operation: A Human Cardiac Transplant: An Interim Report of a
Successfid Operation Performed at Groote Schuur Hospital, Cape Town, 41 S. AFR. MED. J. 1271,
1271 (1967). See also Christiaan Barnard, Reflections on the First Heart Transplant, 72 S. AFR.
MED. J. xix, xix (1987) [hereinafter Barnard, Reflections] (describing the medical advances and
steps that led Dr. Barnard to perform the first heart transplant).

5. See Ad Hoc Comm. of the Harvard Med. Sch. to Examine the Definition of Brain Death, A
Definition of Irreversible Coma, 205 JAMA 337, 337 (1968) [hereinafter A Definition]
(examining the criteria for irreversible coma in part because "obsolete criteria for the definition of
death can lead to controversy in obtaining organs for transplantation").

6. Id. See also WILLIAM H. COLBY, UNPLUGGED: RECLAIMING OUR RIGHT TO DIE IN
AMERICA 74 (2006) (recounting the Dean's involvement in the formation of the Harvard Brain
Death Committee and the subsequent report).

7. A Definition, supra note 5, at 337.
8. See Barnard, Reflections, supra note 4, at xix--xx (relating that the donor for the first heart

transplant was selected after she was certified to be brain-dead, but while she was still connected
to a ventilator).
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Unfortunately, Beecher and his colleagues did not actually provide any
scientific, philosophical, or logical justification for why the state of
irreversible coma could be equated with death.9 Indeed, in my opinion,
such a justification does not exist.

Despite these ambiguities, in 1970 Kansas became the first state to
adopt the Harvard criteria into law as a definition of death.10 Several other
states followed in the next few years, creating the awkward situation where
it was possible for a patient to be alive in one state and dead in another." In
1980, the National Conference of Commissioners on Uniform State Laws
approved the Uniform Determination of Death Act (UDDA), which has
since been adopted by legislation or case law in all fifty states.1 The
UDDA states: "An individual who has sustained either (1) irreversible
cessation of circulatory and respiratory functions, or (2) irreversible
cessation of all functions of the entire brain, including the brain stem, is
dead. A determination of death must be made in accordance with accepted
medical standards."13

Figure 1: Two Pathways to Organ Donation

Is the Patient Dead?

brain frtchen irc tr 'Deatth

bi tu I 1,u f
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sdhemic injury aftr ad' i . rreis

9. See A Definition, supra note 5, at 337-40 (lacking any substantive discussion of the reasons
for why irreversible coma should qualify as death).

10. PRESIDENT'S COMM'N FOR THE STUDY OF ETHICAL PROBLEMS IN MED. & BIOMEDICAL

& BEHAVIORAL RESEARCH, DEFINING DEATH: A REPORT ON THE MEDICAL, LEGAL AND

ETHICAL ISSUES IN THE DETERMINATION OF DEATH 62 (1981).

11. Id. at 62-63.
12. UNIF. DETERMINATION OF DEATH ACT (1980). See also RAY D. MADOFF, IMMORTALITY

AND THE LAW: THE RISING POWER OF THE AMERICAN DEAD 37 (2010) (noting that forty-three

states have adopted the Uniform Definition of Death Act, while the other seven have adopted
similar statutes or case law).

13. UNIF. DETERMINATION OF DEATH ACT 1 (1980).
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In other words, the UDDA specifies two different ways for
determining death. These correspond with the two main pathways for
organ procurement currently in use (Figure 1).14 Both are predicated upon
the DDR, i.e., each pathway corresponds to one of the alternative ways for
determining death. In the "Brain Death Pathway", death is determined on
the basis of the irreversible loss of all brain function, whereas in the
"Donation after Circulatory Death" (DCD) pathway, death is determined on
the basis of the irreversible loss of circulatory function. 5  In patients
diagnosed as brain-dead, the organs are perfused with oxygenated blood
from the heart right up until the time when they are infused with cold
preservative fluid.1 6  This pathway, therefore, yields organs in the best
possible condition, since they suffer minimal ischemic injury from lack of
blood flow or oxygenation.17 In this pathway, organs of all types can be
procured, including the heart, lungs, liver, kidneys, pancreas, bowel, and
more.' 8 The DCD protocol, on the other hand, requires the surgical team to
wait two to ten minutes (depending on the hospital protocol) after the
patient loses a pulse (to be sure that the loss of pulse is "irreversible")
before organ procurement can begin.' 9 This exposes the organs to some
degree of ischemic injury, and as a practical matter, only kidneys can
typically be procured in this way.20 In addition, these kidneys are at some
greater risk of failure compared with kidneys obtained from brain-dead
donors.2'

14. D. W. McKeown et al., Management of the Heartbeating Brain-Dead Organ Donor, 108
BRIT. J. ANAESTHESIA (SUPPLEMENT 1) 196, i96 (2012).

15. See A. R. Manara et al., Donation After Circulatory Death, 108 BRIT. J. ANAESTHESIA
(SUPPLEMENT 1) i108, i108 (2012) (noting that DCD uses circulatory criteria for determining
death whereas donation after brain death uses neurological criteria for determining death).

16. Dick Teresi, The Beating Heart Donors, DISCOVER, May 2012, at 36, 40 (explaining that
beating-heart cadavers are preferable for organ harvesting due to continual circulation of oxygen
to the organs up to the point of removal).

17. Id.
18. Paul G Murphy, Optimizing Donor Potential in the UK, 6 CLINICAL ETHICS 127, 127

(2011) ("The [after-brain-death] donor can offer heart, lung, liver, kidney, small bowel and
pancreas for transplantation, and is viewed as the favoured donor by retrieval and transplantation
teams.").

19. Srikanth Reddy et al., Liver Transplantation from Non-Heart-Beating Donors: Current
Status and Future Prospects, 10 LIVER TRANSPLANTATION 1223, 1225 (2004).

20. See id. at 1223-24 (describing the problems associated with "prolonged warm ischemia"
in non-heart-beating donors but stating that there is considerably more clinical experience with
kidney transplantation in these donors).

21. See COMM. ON NON-HEART-BEATING TRANSPLANTATION II, INST. OF MED., NON-
HEART-BEATING ORGAN TRANSPLANTATION 8 (2000) [hereinafter NON-HEART-BEATING
ORGAN TRANSPLANTATION] (asserting that brain-dead donors have all but replaced DCD donors
because of "improved outcomes").
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II. Are Brain-Dead or DCD Donors Known to Be Dead at the Time Their
Organs Are Procured?

A. Brain-Dead Donors

The UDDA requires that "[a] determination of death must be made in
accordance with accepted medical standards."22 Less than a year after the
UDDA was adopted, an article was published in the Journal of the
American Medical Association (JAMA) describing the testing that
constituted "accepted medical standards" for determining brain death.23

Although these standards have evolved over the years, the core elements
have not changed.24 In most cases, the testing can be done at the bedside by
physical exam and with only limited specialized equipment.25

The law requires that the patient has the irreversible loss of all
functions of the entire brain, including the brain stem.26 To fulfill the

requirements, the examining physician first performs investigations to show
that the loss of function is irreversible, i.e., that there is a plausible
explanation for what caused the injury and that various reversible
conditions have been ruled out, such as a drug overdose. 27 The physician
next shows the patient is unconscious by testing to see if the patient
responds to verbal commands or painful stimuli.28 Function of the brain
stem is tested by examining several brain-stem reflexes, including whether
the pupils react to light and whether the patient coughs or gags with
stimulation to the back of the throat.29 Finally, a key element of the testing,
known as the apnea test, examines whether the patient makes any effort to
breathe when the ventilator is turned off and carbon dioxide is allowed to
build up in the patient's blood.30

22. UNIF. DETERMINATION OF DEATH ACT @ 1 (1980).

23. Med. Consultants on the Diagnosis of Death to the President's Comm. for the Study of
Ethical Problems in Med. & Biomedical & Behavioral Research, Guidelines for the Determination
ofDeath, 246 JAMA 2184, 2184-86 (1981).

24. See Eelco F.M. Wijdicks, The Diagnosis of Brain Death, 344 NEW ENG. J. MED. 1215,
1215-18 (2001) (explaining the steps of a clinical examination to determine brain death).

25. See id. at 1215 (contending that determination of brain death must be based on, inter alia,
"neuroimaging ... [and] confirmatory laboratory tests"); Eelco F.M. Wijdicks et al., Evidence-
Based Guideline Update: Determining Brain Death in Adults, 74 NEUROLOGY 1911, 1914-16
(2010) [hereinafter Wijdicks, Evidence-Based Guideline Update] (detailing a brain-death-
evaluation protocol).

26. UNIF. DETERMINATION OF DEATH ACT 1 (1980).

27. Wijdicks, Evidence-Based Guideline Update, supra note 25, at 1915.
28. Id. at 1914.
29. Id.

30. Id. at 1915-16.
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In the years following publication of the UDDA and the guidelines in
the JAMA, the medical community became aware that there were
significant discrepancies between what the law required and what the
diagnostic testing demonstrated.3' In short, it became clear that the
diagnostic testing examined only a few select functions of the brain and that
many patients diagnosed as brain-dead actually retained functions that were
not a part of the diagnostic battery. For example, many such patients
continue to maintain temperature regulation, clearly an important brain
function.3 2 Others continue to control fluid and salt homeostasis through
the regulated secretion of hypothalamic hormones.33 More controversially,
some patients continue to have brain-wave activity, although it is not clear
whether this activity actually represents brain "function." 34 And finally,
many patients show an increase in heart rate and blood pressure at the time
of skin incision for organ procurement, although whether this represents the
perception of pain or merely reflex activity at the level of the spinal cord is
not clear.35 In any case, there is agreement in the medical profession, then
and now, that the current clinical criteria for the diagnosis of brain death co
not meet the letter of the law. 36

Professor James Bernat, a distinguished neurologist at Dartmou-h
College, was one of the first to recognize this discrepancy between the law
and the clinical diagnostic criteria. 37 In the same year that the UDDA and
the JAMA article were published, Bernat and colleagues wrote a seminal
paper that they hoped would resolve the discrepancies between the
requirements of the law and the clinical findings as well as provide
reassurance that "brain death" is really death.38 The paper, titled On the
Definition and Criteria of Death, built upon a scientific tradition going back

31. See Amir Halevy & Baruch Brody, Brain Death: Reconciling Definitions, Criteria, and
Tests, 119 ANNALS INTERNAL MED. 519, 520-21 (1993) (discussing the tension between the legal
criterion and the standard clinical tests); Robert D. Truog, Is It Time to Abandon Brain Death?,
HASTINGS CENTER REP., Jan.-Feb. 1997, at 29, 29 [hereinafter Truog, Is It Time to Abandon
Brain Death?] ("[T]here is evidence that many individuals who fulfill all of the tests for brain
death do not have the permanent cessation of functioning of the entire brain." (internal quotation
marks omitted)); Robert D. Truog, Brain Death-Too Flawed to Endure, Too Ingrainea to
Abandon, 35 J.L. MED. & ETHICS 273, 273-78 (2007) [hereinafter Truog, Brain Death]
(critiquing the existing "brain death" standard).

32. Truog, Is It Time to Abandon Brain Death?, supra note 31, at 30.
33. Id. at 29-30.
34. Id. at 30.
35. Id.
36. See sources cited supra note 31.
37. James L. Bernat et al., On the Definition and Criterion of Death, 94 ANNALS INTERNAL

MED. 389, 389 (1981).
38. Id. at 394.
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to the 1700s about the conceptual distinction between life and death.39

They wrote, "We define death as the permanent cessation of functioning of
the organism as a whole." 40 Building upon the work of renowned
physicians and physiologists, from Claude Bernard in France in the 1860s
through Walter Cannon at Harvard in the 1920s (who coined the term
homeostasis), 4 1 they elaborated upon the theme that life and death can be
understood in terms of thermodynamic concepts. 42 In other words, living
organisms are distinguished from the inanimate world by their use of
energy-consuming processes to oppose entropic forces and maintain
internal homeostasis. Throughout life, living organisms use nutrients to
generate the energy required to maintain the complex organization and
myriad molecular and cellular interactions that constitute life. Once these
energy-consuming processes stop, we return to the "dust" of the inanimate
world. This scientific definition of life can be applied across the entire
biological spectrum, from single-celled organisms like amoebas, to plants
like trees and flowers, and to animals like insects and human beings. 43

While dying is a process, there is a moment when a point of no return
is crossed and where no resuscitative efforts can be effective at restoring the
organism to a state of homeostasis. 44 This is the moment of death. In any
given case, it may be difficult to know when this moment occurs. For
example, people who drown in freezing-cold water can sometimes be
resuscitated several hours after they have stopped breathing.45 Under
normal circumstances, however, it seems to be very rare that patients can be
resuscitated after more than ten to fifteen minutes of pulselessness. 46

Hence, while the moment of death is metaphysically precise, determining
this moment may be epistemologically difficult.

In their paper, Bernat and colleagues use this framework to explain
why brain death is really the death of the organism: "The criterion for
cessation of functioning of the organism as a whole is permanent loss of
functioning of the entire brain. . . . [This is] because the brain is necessary

39. See David J Powner et al., Medical Diagnosis of Death in Adults: Historical
Contributions to Current Controversies, 348 LANCET 1219, 1219 (1996) (reviewing the history of
medical conceptions of death from the eighteenth century to modern day).

40. Bernat et al., supra note 37, at 390.
41. Steven J. Cooper, From Claude Bernard to Walter Cannon. Emergence of the Concept of

Homeostasis, 51 APPETITE 419, 420 (2008).
42. Bernat et al., supra note 37, at 390-92.
43. Id. at 390.
44. See Leon R. Kass, Death as an Event: A Commentary on Robert Morison, 173 SCIENCE

698, 699-700 (1971) (arguing for an understanding of death as an event rather than a process).
45. Mark Harries, ABC of Resuscitation Near Drowning, 327 BMJ 1336, 1336 (2003).
46. See Greg Johnson, Reviving the Dead, PENN CURRENT, Jan. 20, 2011, http://www.upenn

.edu/pennnews/current/node/3348, archived at http://perma.cc/5PER-W6RS (describing the small
window for resuscitation and suggesting that resuscitation at fifteen minutes of pulselessness is
uncommon).
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for the functioning of the organism as a whole." 47 The idea here, in other
words, is that the brain functions as a central command center for the body,
such that when the body loses the controlling influence of the brain, the
body simply disintegrates. 48 As the authors explain, "[d]estruction of the
brain produces apnea and generalized vasodilatation; in all cases, despite
the most aggressive support, the adult heart stops within 1 week, and that of
the child within 2 weeks." 49

When this paper was written in 1981, Bernat's analysis was almost
certainly correct. At that time, patients diagnosed as brain-dead rapidly
progressed to cardiac arrest despite the best efforts of clinicians to keep
them alive. The problem, however, is that Bernat's claim is no longer true.
Today, patients diagnosed as brain-dead can live not just for days or weeks
but for many years. 0

What has changed? The change can best be understood by comparing
brain death with high cervical quadriplegia, which can be caused by
accidents involving transection of the spinal cord high in the neck (as in the
case of the actor Christopher Reeve). 51 Both brain death and high cervical
quadriplegia involve the physiological separation of the brain from the body
(ignoring some details).5 2 When the body no longer has the controlling and
modulating influence of the brain, basic physiological parameters, such as
heart rate and blood pressure, become wildly unstable.53 This phenomenon
is known as "spinal shock," and in 1981 patients with either spinal shock or
brain death would rarely survive their acute injury.54

In recent decades, however, intensive-care units have become much
more capable and sophisticated at controlling these physiological

47. Bernat et al., supra note 37, at 391.
48. See id. at 391-92 (suggesting the use of permanent loss of functioning of the whole brain

as the criterion for death of an organism because once total brain failure occurs, vital subsystems
quickly fail).

49. Id. at 392.
50. D. Alan Shewmon, Chronic "Brain Death ": Meta-Analysis and Conceptual

Consequences, 51 NEUROLOGY 1538, 1540 (1998) [hereinafter Shewmon, Chronic "Brain
Death"].

51. Lois Romano, Riding Accident Paralyzes Actor Christopher Reeve, WASH. POST, June 1,
1995, at Al, available at http://www.washingtonpost.com/wp-dyn/articles/A99650-
1995Jun1.html, archived at http://perma.cc/BCY6-82CB.

52. See DA Shewmon, Spinal Shock and 'Brain Death': Somatic Pathophvsiological
Equivalence and Implications for the Integrative-Unity Rationale, 37 SPINAL CORD 313, 313-14
(1999) [hereinafter Shewmon, Spinal Shock and 'Brain Death'] (comparing the similarities in the
body's response to acute spinal-cord injuries with brain death).

53. See Bernat et al., supra note 37, at 391-92 (describing the rapid failure of vital systems
once an organism permanently loses functioning of the whole brain).

54. Compare D. Alan Shewmon, "Brainstem Death," "Brain Death" and Death: A Critical
Re-Evaluation of the Purported Equivalence, 14 ISSUES L. & MED. 125, 141 (1998) (asserting .hat
"spinal shock" and brain death share the same symptoms and essentially share the same treatment
protocol), with Bernat et al., supra note 37, at 391 (writing in 1981 and declaring that the heart
stops within a week in a brain-dead adult, even with aggressive medical support).
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functions.55 Although patients with either of these conditions can initially
be very unstable and tenuous, with adequate support in the ICU the body is
often able to regain equilibrium, and the person may go on to live for many
years.

While it is not uncommon for patients with high cervical quadriplegia
to live for years, 56 most patients diagnosed as brain-dead die within a short
time of their injury either because they become organ donors, their families
choose to withdraw life support, or physicians insist upon removal of life
support because the patient meets the legal criteria for death.

In most cases there is no conflict between the clinicians and family
members around these decisions. No one diagnosed as brain-dead has ever
recovered consciousness, even to the most minimal degree, 57 and generally
family members have no more interest in maintaining life support under
these conditions than clinicians have in providing it.58 Nevertheless, on rare
occasions families may refuse to have life support withdrawn. 59 In one
well-documented case, a child who was diagnosed as brain-dead at the age
of four lived at home on a ventilator for more than twenty years, fed
through a feeding tube placed in his stomach. 60 An autopsy performed after
he died showed that his brain had become an amorphous calcified mass-
there was no evidence of any brain cells at all.61 Cases like this demonstrate
clearly that the body does not need the brain in order to maintain the
integrated functioning that is diagnostic of life. While our brains are indeed
necessary for consciousness, personhood, and all of the things that make
life worth living, they are not necessary for life itself or our continued
existence. In this basic sense, we are not dissimilar from trees and other
organisms that maintain complex integrated functioning in the absence of a
brain.

This paradox-that a person considered legally dead could live for
many years-captured the American media for much of 2014. Jahi

55. See Shewmon, Chronic "Brain Death, " supra note 54, at 1543 (characterizing the effort
required to sustain brain-dead patients as "not particularly extraordinary for contemporary ICU

standards").
56. E Garshick et al., A Prospective Assessment of Mortality in Chronic Spinal Cord Injury,

43 SPINAL CORD 408, 410 tbl.1 (2005) (reporting the results of a study of mortality in patients
with spinal-cord injuries showing that 324 of the 361 patients studied survived their injury).

57. See Jacque Wilson & Jen Christensen, Why Brain Dead Means Really Dead, CNN (Jan. 7,
2014), http://www.cnn.com/2014/01/06/health/brain-dead-basics/, archived at http://perma.cc/
8JQX-BG4W (quoting a doctor's assertion that "[n]o one who has met the criteria for brain death
has ever survived").

58. Robert D. Truog & Franklin G. Miller, The Meaning of Brain Death: A Different View,
174 JAMA INTERN. MED. 1215, 1216 (2014).

59. E.g., Wilson & Christensen, supra note 57.
60. Susan Repertinger et al., Long Survival Following Bacterial Meningitis-Associated Brain

Destruction, 21 J. CHILD NEUROLOGY 591, 591-92 (2006).
61. Id. at 592.

1894 [Vol. 93:1885



Defining Death

McMath was a fourteen-year-old girl at the time she had massive
postoperative bleeding following a surgical procedure at Oakland
Children's Hospital. 62 She was diagnosed as brain-dead in December 2013,
and a death certificate was completed and filed. 63 The hospital informed
her parents that she was legally dead and that they were going to remove
her from the ventilator and send her to the county coroner.64 The parents
disagreed, insisting upon continued treatment.65 The family was severely
criticized by leading bioethicists, one stating: "Their thinking must be
disordered, from a medical point of view .... There is a word for this:
crazy."66 Others cited the now disproven view that the bodies of these
patients disintegrate when the controlling influence of the brain is lost.
"[H]er body," according to one bioethicist, "will start to break down and
decay."6 7

As it has turned out, none of this came to pass. Jahi McMath was
eventually transferred to a rehabilitation center in New Jersey.68 New
Jersey allows families to opt out of the diagnosis of brain death; New York
offers less protection, requiring only that such families receive "reasonable
accommodation." 69 Upon her arrival, the facility stated on their website
that "[t]his child has been defined as a deceased person, yet she has all of
the functional attributes of a living person despite her brain injury." 70

According to accounts on the web, she continues to survive and has
subsequently been transferred to a home-care facility where she continues

62. Lee Romney, Tests Show Jahi McMath has Brain Activity, Lawyer Says, L.A. TIMES, Oct.
2, 2014, http://www.latimes.com/local/lanow/la-me-in-medical-experts-jahi-mcmath-20141002-
story.html, archived at http://perna.cc/5BJA-RSQ7.

63. Id.
64. Truog & Miller, supra note 58, at 1215; Jason Wells, Jahi McMath's Mother Insists

Brain-Dead Girl Is 'Not a Corpse,' L.A. TIMES, Feb. 21, 2014,
http://articles.latimes.com/2014/feb/
21/local/la-me-ln-brain-dead-jahi-mcmath-mother-update-20140221, archived at http://perma.cc.'
9J29-LUKK.

65. Truog & Miller, supra note 64, at 1215.
66. Id. (alteration in original).
67. Liz Szabo, Ethicists Criticize Treatment of Brain-Dead Patients, NAT'L CATHOLIC REP.,

Jan. 10, 2014, http://ncronline.org/news/people/ethicists-criticize-treatment-brain-dead-patients,
archived at http://perma.cc/37DR-2BKP.

68. Romney, supra note 62.
69. Robert S. Olick et al., Accommodating Religious and Moral Objections to Neurological

Death, 20 J. CLINICAL ETHICS 183, 184-85 (2009) (describing the protections provided by New
York state law when a patient objects to a determination of death based on neurological criteria);
Robert S. Olick, Brain Death, Religious Freedom, and Public Policy: New Jersey's Landmark
Legislative Initiative, 1 KENNEDY INST. ETHICS J. 275, 277-78 (1991) (discussing a New Jersey
law providing for a religious exemption to marking the uniform standard of death at the point of
neurological death).

70. Ben A. Rich, Structuring Conversations on the Fact and Fiction of Brain Death, AM. J.
BIOETHICS, Aug. 2014, at 31, 32.
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to grow and develop, supported only with a ventilator and tube feedings.71

According to reports from some neurologists, she has also gone through
puberty and begun to menstruate.72 In criticizing the efforts of her parents
to keep her alive, one prominent bioethicist quipped: "You can't really feed
a corpse." 73 This is correct, of course, but given that McMath and other
brain-dead patients can not only be fed, but can digest the food, excrete
wastes, and grow and develop, he was unwittingly undermining his own
position. 74

Another type of case that illustrates how brain-dead patients may
retain integrated functioning involves the tragic stories of women who
become brain-dead during pregnancy. Judging from reports in the media,
these cases arise at least several times a year.75 Typically, the family is
given a choice of terminating life support or continuing to keep the woman
alive until after the birth of the baby,76 although in one unusual case a
hospital required continued treatment of the woman against the objections
of her husband because it believed that Texas law prohibited the withdrawal
of life support from a pregnant woman.7 7 Certainly the capacity of a
woman to gestate a fetus for up to several months until delivery could be
taken to be the sine qua non of integrated functioning.

Consider, for example, a story broadcast on NBC News in February
2014. They reported that "[a] 32-year-old Canadian woman who had been
declared brain dead in December and kept on life support for six weeks died

71. Associated Press, Jahi McMath Remains on Ventilator in 'Home Environment' One Year
After Being Declared Brain Dead, N.Y. DAILY NEWS (Dec. 12, 2014, 10:25 AM), http://www
.nydailynews.com/life-style/health/j ahi-mcmath-remains-ventilator-year-article-1.2042930,
archived at http://perma.cc/VCW8-MDN7.

72. Declaration of Calixto Machado, M.D., PhD, in Support of Plaintiff's Writ of Error at 6,
In re McMath, No. RP13-707598 (Cal. Super. Ct. Alameda Cnty. Dec. 30, 2013), available at
http://thaddeuspope.com/images/2014-10-14_Signed_Declaration_ ofDr_Calixto_Machado.pdf,
archived at http://perma.cc/M3V7-42H8; Declaration of D. Alan Shewmon, Professor Emeritus of
Neurology & Pediatrics, David Geffen Sch. of Med. at UCLA, to Christopher B. Dolan (Oct. 3,
2014), available at http://thaddeuspope.com/images/declarationofD_Alan_Shewmon,_2014-10-
03.pdf, archived at http://perma.cc/9949-KD3Y.

73. Szabo, supra note 67.
74. MARGARET LOCK, TWICE DEAD: ORGAN TRANSPLANTS AND THE REINVENTION OF

DEATH 243-44 (2002).

75. See, e.g., Alan Lane et al., Maternal Brain Death: Medical, Ethical, and Legal Issues, 30
INTENSIVE CARE MED. 1484, 1485 (2004) (describing a case of maternal brain death during
pregnancy); David J. Powner & Ira M. Bernstein, Extended Somatic Support for Pregnant Women
After Brain Death, 31 CRITICAL CARE MED. 1241, 1241 (2003) (citing one organ-procurement
program as discovering seven pregnant women among a group of brain-dead donors over a six-
year period).

76. Powner & Bernstein, supra note 75, at 1247.
77. Jeffrey L. Ecker, Death in Pregnancy-An American Tragedy, 370 NEW ENG. J. MED.

889, 889-90 (2014).
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on Sunday soon after giving birth to a baby boy."78 Yet according to the
traditionally correct understanding of brain death, the story should have
reported that "a 32-year-old Canadian woman who had been a dead corpse
for six weeks gave birth on Sunday to a baby boy." I know of no instance
where journalists have reported on these cases using the traditionally correct
language, and I suspect they do not do so because language suggesting that
dead people can give birth to babies would sound completely implausible,
even ridiculous. And indeed, it sounds that way because it is.

Critical-care clinicians often comment on the paradoxical observation
that brain-dead patients are sometimes the healthiest appearing patients in
the ICU. 79 Once they stabilize from spinal shock, they can have all the
elements of normal functioning with the exception of consciousness and the
ability to breathe and eat on their own. 80 They circulate, respire, digest food
and excrete waste products, grow and develop, control their temperature,
heal wounds, fight infections, and can even reproduce through the
production of sperm and ova and the ability to gestate a fetus.8 '

Two potential objections to this argument are worth considering at this
point. First, many observers of the Jahi McMath case believe it is irrelevant
whether she is alive or dead. 82 One might ask, for example, "Even if a
person is alive in some technical sense, why would anyone who was
irreversibly unconscious and who will never have the ability to interact with
the world in any meaningful way want to live like that?" This is a good
question, and can be addressed in two ways. First, we must not confuse the
question of whether someone is dead with the question of whether a life is
worth living. Although these two questions may collapse together for many
people in cases like these, they are fundamentally distinct. The first is a
question of biological reality, the second is a question of values.

A second and very different response to this question has been
advanced by a number of philosophers, most notably Bob Veatch at
Georgetown University. He has argued that patients who are irreversibly
unconscious should be considered dead, since they have lost the intrinsic
features of personhood. 83 This argument defines death in moral terms

78. Julie Gordon, Brain-Dead Canadian Woman Dies After Baby Boy Born, REUTERS,
Feb. 11, 2014, available at http://www.reuters.com/article/2014/02/1 1/canada-pregnant-
idUSL2N0LG 1B8
20140211, archived at http://perma.cc/NXE7-BP9Z.

79. LOCK, supra note 74, at 243.
80. Id.
81. D. Alan Shewmon, The Brain and Somatic Integration: Insights into the Standard Bio-

logical Rationale for Equating "Brain Death" with Death, 26 J. MED. & PHIL. 457, 467-68
(2001).

82. See, e.g., LOCK, supra note 74, at 244 (noting that families might prefer to focus on
dealing with loss rather than engage in philosophical debates over the definition of death).

83. Robert M. Veatch, The Whole-Brain-Oriented Concept of Death: An Outmoded
Philosoph-ical Formulation, 3 J. THANATOLOGY 13, 15 (1975).
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rather than ontological language, and while I cannot do justice to it here, it
is compelling and philosophically sound. This position is known as the
"higher brain criterion," and it differs from the "whole brain criterion" as
represented by the UDDA in that it focuses on destruction of only the
higher brain structures that support consciousness and excludes the
brainstem structures that support vegetative functions like breathing.8 4

Although the higher brain criterion position is philosophically sound, it
suffers from many practical and public-policy concerns. First, at a practical
level, the precise neurological substrates for consciousness are not known,
and there is a great deal of controversy in the field about whether and how
the absence of consciousness can be correctly diagnosed. 85 Second, at a
public-policy level, there is no consensus in our country that the absence of
consciousness can be equated with the death of the person. Although most
observers agreed that Terri Schiavo was irreversibly unconscious (and her
autopsy proved that this was certainly the case), 86 public figures at the
highest levels of government insisted that it was not acceptable to allow her
to die, let alone consider her to be already dead. 87

The second objection to the argument that I will consider is the view
that even though patients like Jahi McMath may be biologically alive, they
are ventilator dependent, and this artificial form of life support is merely
masking their death. One of the criteria for the diagnosis of brain death is
apnea, that is, the complete absence of any respiratory drive to breathe. 88

As such, when the ventilator is withdrawn these patients make no
respiratory effort and suffer cardiac arrest and death within minutes.89 But
does it make sense to say that people who are completely dependent upon a
form of life support be considered dead simply because they would be dead
if that life support were removed? Consider patients who require dialysis or
a cardiac pacemaker to sustain life. Absent continued use of this life
support, they will die. Certainly, we cannot say that they are already dead.
Consider also that patients with high cervical quadriplegia-like

84. Robert M. Veatch, The Impending Collapse of the Whole-Brain Definition of Death,
HASTINGS CENTER REP., JULY-AUG. 1993, at 18, 18-19 (1993).

85. Martin M. Monti et al., Willful Modulation of Brain Activity in Disorders of
Consciousness, 362 NEw ENG. J. MED. 579, 580, 588 (2010) (observing that the rate of
misdiagnosis of consciousness disorders is approximately 40% and advocating the use of
functional magnetic resonance imaging to improve accuracy); Adrian M. Owen et al., Detecting
Awareness in the Vegetative State, 313 SCIENCE 1402, 1402 (2006) (recommending the use of
functional neuroimaging to detect "conscious awareness in patients who are assumed to be
vegetative yet retain cognitive abilities that have evaded detection using standard clinical
methods").

86. Fred Charatan, Autopsy Supports Claim that Schiavo Was in a Persistent Vegetative State,
330 BMJ 1467, 1467 (2005).

87. George J. Annas, "Culture of Life" Politics at the Bedside-The Case of Terri Schiavo,
352 NEw ENG. J. MED. 1710, 1710 (2005).

88. Wijdicks, supra note 24, at 1216.
89. Bernat et al., supra note 37, at 392.
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Christopher Reeve-may live for many years despite the fact that they are
completely dependent upon mechanical ventilation, in exactly the same way
as patients diagnosed with brain death.90 Again, it is clear that dependence
upon life support cannot be a reason for considering a person to be dead.
The question is whether the necessary physiological functions-such as
respiration, circulation, and hormonal regulation-are being performed, not
how they are being performed.9 1

These concerns about brain death have been discussed in hundreds of
books and articles in academic journals, newspapers, and magazines for
decades. But the issues were taken to a new level in 2008 when the Presi-
dent's Council on Bioethics took up the question of brain death in its white
paper Controversies in the Determination of Death.92 The Council, formed
under the Bush administration, included eighteen eminent scholars from
multiple disciplines, including a neurosurgeon. 93  The chairman of the
Council at the time was Dr. Edmund Pellegrino, one of the founding leaders
of the field of bioethics. 94

Their analysis essentially followed the argument I have outlined
above, concluding that "[i]f being alive as a biological organism requires
being a whole that is more than the mere sum of its parts, then it would be
difficult to deny that the body of a patient with [brain death] can still be
alive, at least in some cases." 95 They went on to state that "[t]he reason that
these somatically integrative activities continue . . . is that the brain is not
the integrator of the body's many and varied functions.... [N]o single
structure in the body plays the role of an indispensable integrator.
Integration, rather, is an emergent property of the whole organism .. .96

This conclusion from the Council was remarkable in that it completely
undermined a foundational assumption of organ donation and transplan-
tation: namely, that brain-dead organ donors are dead and that procuring
their organs adheres with the DDR. As one might imagine, however,
allowing such a radical conclusion to stand could have had a devastating
impact upon the entire field of organ transplantation and potentially cost the

90. Shewmon, Spinal Shock and 'Brain Death,' supra note 52, at 317 (observing that "high
cervical quadriplegia has a biphasic survival curve, with rapid drop-off in the first three months"
followed by a "relatively low death rate" in the subsequent chronic phase).

91. See Franklin G. Miller & Robert D. Truog, Rethinking the Ethics of Vital Organ
Donations, HASTINGS CENTER REP., Nov.-Dec. 2008, at 38, 40 (arguing that withdrawing
ventilation or life support "causes a patient's death"). But see Bernat et al., supra note 37, at 394
(asserting that "irreversible cessation of spontaneous ventilation and circulation [is] the usual
method for determining death" (emphasis added)).

92. PRESIDENT'S COUNCIL ON BIOETHICS, CONTROVERSIES IN THE DETERMINATION OF

DEATH, at xix (2008) [hereinafter CONTROVERSIES IN THE DETERMINATION OF DEATH].

93. Id. at xi-xiii.
94. Id. at xi.
95. Id. at 57.
96. Id. at 40 (emphasis omitted).
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lives of many patients who would die prematurely for lack of a
transplantable organ. So while acknowledging that all of the prior
scholarship in support of the concept of brain death was flawed, the Council
proposed an entirely new argument for why brain death represents the death
of the human organism, replacing the term "brain death" with the new
concept of "total brain failure." 97

To be alive, according to the Council, organisms must be able to
perform the "vital work" of the organism as a whole and in particular must
satisfy three criteria:

1.... [R]eceptivity to stimuli and signals from the surrounding
environment.
2. The ability to act upon the world to obtain selectively what it
needs.
3. The basic felt need that drives the organism to act as it must, to
obtain what it needs .... 98

The report has received surprisingly little response or commentary, but
my colleagues and I have a difficult time even understanding what these
three criteria mean. 99 If by "vital work" the Council meant the functions
associated with consciousness, then the Council's definition would classify
patients in a persistent vegetative state as dead, a position the Council
specifically rejected.100 If by "vital work" the Council meant functions
other than those associated with consciousness, then patients diagnosed as
brain dead may retain the entire range of these functions, as discussed
earlier. In short, I am skeptical about the Council's new formulation, and it
remains to be seen whether this will be adopted as a convincing new
justification for the concept of brain death.

To briefly summarize the argument to this point, the concept of brain
death describes a patient who may still be alive but who is severely
neurologically injured and will never regain consciousness or breathe
without a ventilator. As such, our practice of procuring organs from these
patients routinely violates the DDR.

B. DCD Donors

Figure 1 shows the two pathways to organ donation. The discussion
above has covered the pathway on the left, the brain death pathway, and I

97. Id. at 17-19.
98. Id. at 61.
99. See Franklin G. Miller & Robert D. Truog, The Incoherence of Determining Death by

Neurological Criteria: A Commentary on Controversies in the Determination of Death, A White
Paper by the President's Council on Bioethics, 19 KENNEDY INST. ETHICS J. 185, 188-89 (2009)
(criticizing the Council's explication of the "vital work" criteria).

100. CONTROVERSIES IN THE DETERMINATION OF DEATH, supra note 92, at 42-44.
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will now turn to the pathway on the right, the DCD pathway. 01 DCD
donation is typically performed with patients who have suffered severe
neurological injury, but injury less severe than that required for the
diagnosis of brain death. 02 In order to satisfy the DDR, these patients have
life support-typically the ventilator-withdrawn in a controlled fashion.1 03

Depending on hospital protocol, this may be done in the ICU, or the patient
may be transported to the operating room for the procedure. 10 4 In either
case, once life support is withdrawn the patient is carefully observed for
cardiac arrest and the loss of circulation, as determined with
echocardiography by the absence of cardiac ejection or with an arterial
catheter by the absence of pulsatility.10 5 Generally this must occur within
the first sixty minutes after the withdrawal of life support, since if the dying
process is prolonged beyond this window it is presumed that the organs
have suffered too much ischemic injury to be transplantable.1 06 If, however,
the patient does become pulseless within this window, then the patien:
enters the so-called "hands off' or "death watch" portion of the process,
where the patient is observed for an interval of between two and ten
minutes (depending upon the hospital protocol) to determine whether the
heart will start again on its own (autoresuscitation).10 7 At the end of that
interval, if the patient remains pulseless, the patient is declared dead and
surgical organ procurement begins.108

As discussed above, the moment of death occurs at the time when the
energy-consuming processes of the body diminish to a point of no return,
where the entropic forces pushing towards disorganization and
disintegration can no longer be overcome. Medical experts agree that many
patients have not reached this point of no return after only two to five
minutes of pulselessness, since patients who are not organ donors can be
successfully resuscitated after being pulseless for this length of time.1c9

While acknowledging this point, Professor Bernat has proposed that in the

101. See generally NON-HEART-BEATING ORGAN TRANSPLANTATION, supra note 21; James
L. Beat et al., Report of a National Conference on Donation After Cardiac Death, 6 AM. J.
TRANSPLANTATION 281 (2006).

102. James L. Bernat, Are Organ Donors After Cardiac Death Really Dead?, 17 J. CLINICAL
ETHICS 122, 123 (2006).

103. NON-HEART-BEATING ORGAN TRANSPLANTATION, supra note 21, at 9.

104. Id. at 32.
105. James L. Bernat et al., The Circulatory-Respiratory Determination of Death in Organ

Donation, 38 CRITICAL CARE MED. 963, 966 (2010).
106. See Reddy et al., supra note 19, at 1226 (describing the standard policy of a one-hoar

maximum between withdrawal of life support and cardiac arrest for liver transplants).
107. Id. at 1225.
108. See Bernat et al., supra note 101, at 282 ("When death is declared ... no further time is

required before recovery events may be initiated.").
109. See, e.g., Johnson, supra note 46 (noting that some patients can be successfully

resuscitated after as long as fifteen minutes of pulselessness).
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case of organ procurement the concept of "permanence" is a valid proxy for
the concept of "irreversibility."10 As he describes it, since no efforts will
be made to attempt resuscitation in these patients, and since
autoresuscitation has never been observed in any patient who has been
pulseless for two minutes or more,'" these patients are permanently
pulseless and may therefore be treated as if their pulselessness is
irreversible. 12

Two types of objection can be raised to this proposal. First, it
represents a category mistake, in that it confuses the state of "dying" (where
the condition of pulselessness will become irreversible) with the state of
"dead" (where the condition of pulselessness is irreversible)." 3 In other
words, it confuses a prognosis with a diagnosis.

The second objection is that it makes the state of being "dead"
contingent upon the intentions of the caregivers who are present." 4 Two
examples make this point:

Case 1: A young man suffers cardiac arrest while playing basketball.
Paramedics are called, but no one initiates CPR. The paramedics
arrive two minutes later, initiate resuscitation, and the patient
survives.

Case 2: A young man has suffered severe neurological injury
following a car accident. He is a candidate for DCD donation, and
has been pulseless for two minutes following withdrawal of life
support. He is deemed to be dead and his organs are removed for
transplantation.

Both of these patients are in an identical physiological state after two
minutes of pulselessness. In Case 1, the patient is still considered to be
alive at this time, but in Case 2 the patient is considered to be dead. If
being alive or dead is a state of nature independent of whether caregivers
intend to attempt resuscitation, then these cases present a logical
contradiction.

Furthermore, imagine that when the patient in Case 2 above is declared
dead after two minutes of pulselessness the patient's wife, who has been at
the bedside during the process, suddenly changes her mind and demands

110. James L. Bernat, How the Distinction Between "Irreversible" and "Permanent"
Illuminates Circulatory-Respiratory Death Determination, 35 J. MED. & PHIL. 242, 251 (2010).

111. Reddy et al., supra note 19, at 1225. See also K. Hornby et al., A Systematic Review of
Autoresuscitation After Cardiac Arrest, 38 CRITICAL CARE MED. 1246, 1250 (2010)
(documenting that there are no studies reporting autoresuscitation in the absence of CPR).

112. Bernat, supra note 110, at 250 ("Because they will neither autoresuscitate nor be
subjected to CPR, their permanent cessation of circulation and respiration is a perfect surrogate
indicator for the irreversible cessation of these functions.").

113. Robert D. Truog & Franklin G. Miller, Counterpoint: Are Donors After Circulatory
Death Really Dead, and Does It Matter? No and Not Really, 138 CHEST 16, 16-17 (2010).

114. Id. at 17.
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that an attempt be made to resuscitate the patient. Imagine that the care
team accedes to this demand and is successful-not an unlikely possibility.
What can we say but that the patient has been raised from the dead? In the
absence of miracles, most consider death to be an irreversible state. Again,
this appears to present a logical contradiction." 5

Many would argue, and I agree, that there may be no ethical reason
why patients should not be allowed to donate organs after two minutes of
pulselessness, before the organs have suffered too much ischemic injury to
be transplantable. The point of these thought experiments, however, is to
show that if DCD donation is ethically acceptable it is justified by reasons
other than the claim that these patients are known to be dead at the time
their organs are removed. The idea that DCD donation may be ethically
justified despite the fact that it may violate the DDR will be discussed later.

To summarize the Article up to this point, my intention has been tc
critique the claims that brain-dead patients and DCD donors are known to
be dead at the time of organ procurement. This critique is grounded entirely
upon the scientific facts of the matter and commonsense logic; it does not
depend upon any value judgments or ethical assumptions.

Some might disagree and argue that to assume that death is purely a
biological phenomenon is itself a value-laden assumption. They might
argue that it is perfectly coherent to conceive of death as the departure of
the soul from the body or the loss of personhood, however that may be
defined." 6 I do not disagree with this view, but none of these alternative
concepts lie within the expertise of science or the medical profession. Yet
throughout the history of organ transplantation, society has insisted upon a
definition of death that is grounded in scientific principles.' '7 The UDDA,
for example, specifically asserts that "[a] determination of death must be
made in accordance with accepted medical standards.""8 If society chooses
to adopt an understanding of death grounded in a nonscientific
epistemology, then many options are possible. But if the ethical and legal
principles governing organ donation must be rooted in science then the
analysis here suggests that organ donors are not, at least in many cases,
known to be dead at the time of organ procurement and that our routine
practices of organ donation are in violation of the DDR.

115. For further analysis of similar hypothetical cases, see id. at 17-18.
116. See, e.g., D. Gareth Jones, The Emergence of Persons, in FROM CELLS TO SOULS-AND

BEYOND: CHANGING PORTRAITS OF HUMAN NATURE 11, 16-20 (Malcolm Jeeves ed., 2004)
(describing the conflict between "biological" and "personalist" conceptions of death and taking
the position that a personalist view is more compelling in the context of human existence).

117. See Stuart J. Youngner & Robert M. Arnold, Philosophical Debates About the Definition
of Death: Who Cares?, 26 J. MED. & PHIL. 527, 532 (2001) (noting that "the definition and
determination of death in our culture remains firmly embedded in a biological (as opposed to a
spiritual, magical, or social) understanding of the world").

118. UNIF. DETERMINATION OF DEATH ACT 1 (1980).
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III. Where Do We Go from Here?

If one accepts the central claim of Part II of this Article, then what are
our options for moving forward? In answering this question, the arguments
must leave the realm of purely scientific and logical considerations and
engage in value commitments and ethical assumptions. Four options will
be considered.

A. Option 1: Cease to Perform Organ Procurement and Transplantation

as We Know It

Most critics of the ideas presented here have focused their objections
on why we must not abandon the DDR.119 They insist that adherence to the
DDR is necessary to continue the life-saving transplantation programs that
exist in this country and around the world. 2 0  But this misses the point
emphasized earlier. Unless convincing objections can be made to the
argument presented in Part II of this Article-and to date none have been
given-then we are violating the DDR every day with our current practices.
It is not possible to accept the arguments presented in Part II and to insist
upon allegiance to the DDR.1 2'

The authors of the President's Council report in 2008 took this very
seriously. They wrote: "If indeed it is the case that there is no solid
scientific or philosophical rationale for the current 'whole brain standard,'
then the only ethical course is to stop procuring organs from heart-beating
individuals."12 2 They avoided this conclusion only by proposing an entirely
new justification for brain death, with the limitations and conceptual
problems discussed above. 123 The Council was also quite skeptical of the
argument that DCD donors could be considered to be dead based on the
concept of "permanence" rather than "irreversibility," but the Council

119. See, e.g., James L. Bernat, Life or Death for the Dead-Donor Rule?, 369 NEW ENG. J.
MED. 1289, 1291 (2013) ("[T]he DDR is an indispensable ethical protection for dying patients
who plan to donate organs and one that strengthens public trust and confidence in our voluntary
system of organ donation."); John Robertson, Should We Scrap the Dead Donor Rule?, AM. J.
BIOETHICs, Aug. 2014, at 52, 52 (warning of the implications of "scrapping the DDR in whole-
brain death and [circulatory death]").

120. See Bernat, supra note 119, at 1291 (observing that society "need[s] the reassurance
provided by the DDR" to maintain "[p]ublic support for organ donation").

121. See Robert D. Truog & Franklin G. Miller, The Dead Donor Rule and Organ
Transplantation, 359 NEW ENG. J. MED. 674, 674 (2008) ("the reason [removing vital organs for
transplantation from patients who satisfy the diagnostic criteria of brain death] is ethical cannot be
that we are convinced they are really dead"); Robert D. Truog et al., The Dead-Donor Rule and
the Future of Organ Donation, 369 NEW ENG. J. MED. 1287, 1288 (2013) ("Allegiance to the
DDR thus limits the procurement of transplantable organs by denying some patients the option to
donate in situations in which death is imminent and donation is desired.").

122. CONTROVERSIES IN THE DETERMINATION OF DEATH, supra note 92, at 12.

123. See id. at 58-59 (predicating a new justification for brain death on "the work of the
organism as a whole").
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deferred making a final judgment about DCD donation in the absence of
further consideration. 24

Unless convincing arguments can be shown to support why brain-dead
and DCD donors are dead at the time of organ procurement, however, then
we are simply left with the choice of either ceasing to perform organ
procurement as we know it or finding an alternative option.

B. Option 2: Reconsider the Ethical and Legal Foundations of Organ
Procurement

The status of the DDR as a foundational principle for organ
procurement is most easily recognized through historical hindsight; that is.
it appears to have been an assumption that was adopted by the
transplantation community from what they probably saw as the obvious
implications of the law and ethics concerning homicide. And indeed, there
is an undeniable wisdom contained in the dead donor rule, namely, that it
would be wrong to harm someone in the process of procuring organs for
transplantation, and making sure patients are dead before we remove their
organs would seem to be an important safeguard in making sure we do not
harm them. But in examining the matter more deeply, we can ask whether
death is always a necessary condition for protecting potential organ donors
from harm.

Consider, for example, the case of a forty-three-year-old man with
high cervical quadriplegia who has been living with this condition for
several years, dependent upon mechanical ventilation. After long
deliberation and counseling, he has decided that he wants to terminate
ventilator support and be permitted to die. He understands that death will
occur within minutes of the ventilator being withdrawn. He also has a
strong desire to donate as many of his organs in the best condition possible.

Currently, his only option for organ donation is to be a DCD donor.' 5

Aside from the concerns described above about whether he will actually be
dead at the time organ procurement begins, his donation will most likely be
limited to his kidneys-and even those will have sustained some ischemic
injury prior to procurement.

But consider an alternative in which he is anesthetized, and as part of
the dying process he is able to donate multiple organs (the lungs, heart,
liver, kidneys, pancreas, bowel, etc.) and all in the best condition possible
without ischemic injury. This would be performed entirely at the patient's
request and with his permission and would maximally respect his desire to
save as many lives as possible in the process of his dying. His decision to

124. See id. at 83-87 (discussing the theoretical problem posed by the fact that some DCD
donors could technically be resuscitated after withdrawal of life support, but ultimately coming to
no definitive conclusions).

125. See supra subparts II(A)-(B).
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terminate ventilator support has guaranteed his imminent death, but the
manner in which his death occurs completely determines whether he can be
an organ donor and both the quality and quantity of the organs that can be
procured. By allowing him the option to donate all of his organs under
anesthesia, is there any plausible way that we can say that he has been
harmed?

In my own experience, I participated in the care of a young girl named
Jaiden who suffered devastating neurological injury from strangulation after
her parka was caught in the blades of a snowblower.1 26 She did not fulfill
brain-death criteria, so her parents asked if she could be a DCD donor.127
Donation was attempted, but she did not develop cardiac arrest within the
sixty-minute window described above.1 28 As a result, the donation attempt
was aborted, and she died in the ICU several hours later. 29 Her parents
experienced these events as a second loss, the first obviously being the
devastating death of their daughter, but the second being the loss of the
opportunity to donate organs and salvage some meaning from an otherwise
tragic situation.130

Her story was described by Dr. Darshak Sanghavi, a pediatric car-
diologist and journalist for the New York Times Magazine.131 He wrote
that her father Paul "has some difficulty understanding why, if Jaiden was
going to die anyway, she could not have been put under general anesthesia,
undergone surgery to donate her organs, and then been declared dead." 32

In their interview, Dr. Sanghavi explained this could not have been done
because it would have violated the DDR.1 33 In a similar case, the patient's
father responded: "[t]here was no chance at all that our daughter was going
to survive. . . . I can follow the ethicist's argument, but it seems totally
ludicrous." 3 4

As my colleague Frank Miller and I proposed in our book, a coherent
ethical and legal foundation for organ procurement can be built upon the
ethical principles of nonmaleficence (do no harm) and respect for autonomy

126. Darshak Sanghavi, When Does Death Start?, N.Y. TIMES MAG., Dec. 16, 2009,
http://www.nytimes.com/2009/12/20/magazine/20organ-t.html?pagewanted=all&_r=1&, archived
at http://perma.cc/V2R6-UVK4.

127. Id.

128. Id.
129. Id.
130. See id. (detailing the distress that Jaiden's parents felt after realizing that her organs

would not be donated).
131. Id.
132. Id.
133. Id. See also Robertson, supra note 1, at 6 (explaining the DDR as "the ethical and legal

rule that requires that donors not be killed in order to obtain their organs").
134. Sanghavi, supra note 126.
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(consent). 35 These same principles are currently the ones used to guide the
practice of living organ donation, such as when a person volunteers to
donate a kidney to a relative. Transplant teams have well-developed
protocols in place to make sure that the decision of the living donor is
entirely voluntary and that potential harms to the donor are minimized as
much as possible.1 36  Furthermore, when potential donors have an
underlying medical condition that would place them at risk for either the
procedure itself or for the development of renal failure following the
removal of one kidney, the transplant team may decide to not allow the
individual to go forward with the donation. 137

In essence, we propose extending the same principles to a different
class of "living donors": those who are imminently dying (as in DCD
donors) or those who are irreversibly unconscious (as in brain-dead donors).
Not only would this legitimate current practices of organ procurement, but
it could also increase the number and quality of organs procured, as in the
case of the man with cervical quadriplegia described above. Clearly,
safeguards would need to be put into place, and oversight would be
necessary to make sure that the safeguards are observed, just as is the case
with living donation today. Our proposal raises many other issues of
course, and we refer the reader to our book for a more complete discussion
of this approach.

Before moving on, however, I will address an objection voiced by
several colleagues who reject our views. They wrote: "[s]ome critics of
brain death seek to abandon the dead donor rule. Whatever one thinks of
the arguments for that as a philosophical position, it is far out of touch with
currently accepted medical and legal standards and public opinion."1 38 The
view that alternatives to the DDR are simply nonstarters in the court of
public opinion is frequently espoused and taken to be obviously true.1 39

Yet the data do not support this claim. To cite one particularly
rigorous study, Michael Nair-Collins and colleagues recently surveyed over

135. FRANKLIN G. MILLER & ROBERT D. TRUOG, DEATH, DYING, AND ORGAN TRANSPLAN-

TATION 115 (2012).

136. See COUNCIL ON ETHICAL & JUDICIAL AFFAIRS, AM. MED. ASS'N, CODE OF MEDICAL

ETHICS OF THE AMERICAN MEDICAL ASSOCIATION: CURRENT OPINIONS AND ANNOTATIONS

2.15 (2014) (delineating the protocols in place to ensure the donor's decision is voluntary and
harm is minimized).

137. See id. 2.15(1)(a) (requiring that medical staff identify "any serious risk to the potential
donor's life or health" before "determin[ing] whether a potential living donor is an appropriate
candidate").

138. David C. Magnus et al., Accepting Brain Death, 370 NEW ENG. J. MED. 891, 893 (2014).
139. See Norman Fost, Reconsidering the Dead Donor Rule: Is it Important that Organ

Donors Be Dead?, 14 KENNEDY INST. ETHICS J. 249, 254 (2004) (noting "the reluctance of many
transplant surgeons even to discuss in public the possibility of challenging the dead donor rule"
due to strong public opinion in favor of the DDR).
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1,000 adults in the United States.140 They were presented with the case of
Jason, who "has been in a very bad car accident."141 Without using the term
"brain death," they described his clinical condition as fulfilling all of the
criteria for brain death (irreversible unconsciousness, ventilator
dependence, etc.), but described him as being biologically alive.1 4 2

Although the case clearly states that he is alive and that organ donation
would result in his death, 71% of the survey respondents agreed that "[i]t
should be legal for patients such as Jason to donate organs," 70% agreed
that "[d]octors should be allowed to remove organs from patients like
Jason, assuming consent," and 67% stated that "I would want to donate my
organs if I was in a scenario just like Jason's." 143 Data like these have all of
the limitations associated with survey research-and certainly a significant
minority of respondents did not agree with the statements in the survey-
but this study and others like it convincingly refute the view that
consideration of alternatives to the DDR is far out of touch with public
opinion. 144

C. Option 3: Brain Death as a Legal Fiction

The notion that the legal status of an entity does not necessarily
correspond with its biological status has an interesting history. In the 1893
case of Nix v. Hedden,145 the U.S. Supreme Court considered whether the
tomato is a fruit or a vegetable.1 46 At that time, a tax was levied on the
importation of all vegetables from the West Indies.1 47 Tomato importers
argued that they should be exempt from the tax, since tomatoes are a
fruit.1 48 In delivering the unanimous opinion of the court, Horace Gray
wrote: "Botanically speaking, tomatoes are the fruit of a vine . . .. But in
the common language of the people . .. these are vegetables .... "149 The

140. Michael Nair-Collins et al., Abandoning the Dead Donor Rule? A National Survey of
Public Views on Death and Organ Donation, 41 J. MED. ETHICs 297, 298 (2015).

141. Id. at 298-99.
142. Id.
143. Id. at 3 fig.l.
144. See Tracy C. Schmidt, The Ohio Study in Light of National Data and Clinical

Experience, 14 KENNEDY INST. ETHICS J. 235, 236 (2004) (finding respondents in a national study
were "consistent[ly] willing[]" to donate organs of persons who were severely injured but not
brain-dead); Laura A. Siminoff et al., Death and Organ Procurement: Public Beliefs and
Attitudes, 14 KENNEDY INST. ETHICS J. 217, 229 (2004) ("In any given scenario, 9.3 to 22.6
percent of respondents . .. would donate the organs of a person they had previously classified as
living.").

145. 149 U.S. 304 (1893).
146. Id. at 305.
147. Id.
148. Id. at 305-06.
149. Id. at 307.

1908 [Vol. 93:1885



Defining Death

idea that legal status does not necessarily need to accord with biological
status has interesting implications for how we define life versus death.

Seema Shah, Franklin Miller, and I have explored these possibilities in
some detail, building upon the conception of "legal fictions" as developed
in the literature. 50 Several different types of legal fictions are potentially
applicable to the definition of death.

For example, "bright-line fictions" refer to situations where legally
distinct categories are created by drawing a bright line at a specific point on
a continuum. 5 1 One good example of a bright-line fiction is the concept of
legal blindness.152 Any individual with visual acuity less than 20/200 is
considered to be legally blind, despite the fact that from a biological
perspective many of them retain the capacity for sight, however limited.5S

This legal classification comes along with some rights (e.g., eligibility for
disability benefits) as well as restrictions (e.g., prohibitions around driving).
While the category of legally blind does not completely correspond with the
category of biologically blind, it nevertheless functions as a very useful
concept in law and society.

How might the idea of a bright-line fiction apply to the concept of
brain death? If one imagines neurological disability as occurring across a
continuous spectrum, with neurological normality at one end and the
complete absence of any neural activity at the other, then one might
conceive of brain death as the bright line drawn where the neurological
injury is sufficient to eliminate a constellation of functions including
consciousness, respiratory drive, and certain brainstem reflexes but not
necessarily all brain activity or function. The problem with this analogy,
however, is that we now know that any degree of neurological injury, no
matter how severe, is compatible with continued life of the human
organism.

Another type of legal fiction, that of a "status fiction," could be more
applicable to the concept of brain death. Status fictions, like the fiction that
a corporation is a person, are fictions that treat A as if it were B because

150. Seema K. Shah & Franklin G. Miller, Can We Handle the Truth? Legal Fictions in the
Determination of Death, 36 AM. J.L. & MED. 540, 542 (2010) [hereinafter Shah & Miller,
Determination of Death]; Seema K Shah, Robert D Truog & Franklin G Miller, Death and Legal
Fictions, 37 J. MED. ETHICS 719, 719 (2011) [hereinafter Shah, Truog & Miller, Death and Legal
Fictions]. See generally R. Alta Chara, Dusk, Dawn, and Defining Death: Legal Classifications
and Biological Categories, in THE DEFINITION OF DEATH: CONTEMPORARY CONTROVERSIES 277
(Stuart J. Youngner et al. eds., 1999) (surveying various categories of legal fictions that "ignore[]
or misconstrue[] biological facts to achieve some public purpose").

151. Shah & Miller, Determination of Death, supra note 150, at 560.
152. Id. at 585 tbl.l.
153. See 42 U.S.C. 416(i)(1)(B) (2012) (defining blindness to be "visual acuity of 20/200 or

less in the better eye with the use of a correcting lens," for the purposes of Social Security
disability insurance benefits); 42 U.S.C. 1382c(a)(2) (2012) (defining blindness to be the same
for purposes of Social Security supplemental income for aged, blind, and disabled persons).
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they are relevantly similar for determining what law should apply to
them. 5 4 Such legal fictions can be helpful, such as in determining "in what
state or court a corporation can be sued and, more controversially, how a
corporation can contribute money to a political campaign";155 and some can
be inappropriate, such as using the analogy to give corporations the right to
vote. In this regard, brain death can be conceived as a status fiction that
does not accord with biological reality, since many would regard these
patients as being as good as dead, given their irreversible loss of
consciousness, dependence upon life support, etc.

Finally, a third type of legal fiction, that of an "anticipatory fiction,"
could be applicable to the determination of death. These are fictions that
treat A as if it were B because "A will imminently become B."1 56 For
example, if a contract is imminently about to be breached, the law may treat
it as if it has already been breached in order to avoid the harm that may
come from allowing it to be actually breached.' 57 Such an approach may be
applicable to DCD organ donors in that it may be legally permissible to
treat them as if they are dead, since they will imminently become dead, and
doing so avoids the harms that would follow from allowing them to actually
become dead, such as the loss of their organs for transplantation.

The primary disadvantage of using a legal-fictions approach to the
determination of death is that legal fictions are generally transparent to
society and to those who are involved. Everyone understands that corpo-
rations are not really people. In the case of organ transplantation, however,
the public has been reassured for decades that death is determined on the
basis of sound scientific principles.1 58  Publicly acknowledging that
potential organ donors are declared dead on the basis of a legal fiction, no
matter how well justified, is not likely to be well received by at least certain
segments of the population.1 59

On the other hand, evidence such as the data discussed above suggest
that the public may view the ethics of organ procurement through a
different lens than the dead donor rule and may see other considerations,
such as the permission of the donor and whether the donor is imminently
dying or is irreversibly unconscious, as being the ethically determinative
factors.160 In this case, framing the determination of death in terms of legal
fictions may be useful as a baby step toward opening the discussion about
the medical and ethical standards for organ procurement and creating a

154. Shah, Truog & Miller, Death and Legal Fictions, supra note 150, at 720-21.
155. Id. at 720.
156. Id. at 721 tbl.l.
157. Id. at 721.
158. See supra Part I.
159. See supra notes 126-27 and accompanying text.
160. See supra notes 128-32 and accompanying text.
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dialogue about how to create policies that are both scientifically sound as
well as ethically and legally acceptable.

D. Option 4: Muddle Through

Finally, the option that seems to be the preference of most of those in
the medical profession and the transplantation community is to simply
ignore the problem and to muddle through.

The major consideration in favor of this view is that the transplantation
enterprise is working relatively well. Outside of academic papers like this
one, few individuals are raising concerns about how death is diagnosed for
purposes of organ donation.161 Although data suggest that the majority of
Americans are willing to entertain alternatives to the DDR,1 62 there are
undoubtedly many in the country who view the DDR to be a necessary and
nonnegotiable prerequisite for organ donation and who would refuse to
participate in the process-and encourage others to do the same-were they
to believe there was any reason to suspect that organs were being procured
from patients before they are dead. 63

In addition to those who would oppose alternatives to the DDR on
religious or philosophical grounds, we know that some segments of our
society, most notably those including individuals from disadvantaged or
minority backgrounds, have great distrust for the medical system.1 64 They
are concerned that doctors may give up on some patients in order to obtain
their organs, and they may believe that available organs are channeled to
the privileged few.1 65 Many are concerned that open discussion about the
controversies discussed here would likely only fuel this mistrust.

Finally, scientific progress itself may actually make this a moot debate.
For example, in the next decade or two the immunological barriers to
xenotransplantation may be overcome, and we may have a virtually
limitless supply of transplantable organs available from pigs. Alternatively,
it may become possible at some point in the future to grow replacement

161. But see, e.g., Sanghavi, supra note 126; Rob Stein, A Struggle to Define "Death "ftr
Organ Donors, SHOTS, NPR (Mar. 28, 2012, 10:30 AM), http://www.npr.org/blogs/health/2012/
03/27/149463045/a-struggle-to-define-death-for-organ-donors, archived at http://perma.cc/SJ37-
SU52 (discussing various points of view and issues surrounding how death is defined for organ-
donation purposes).

162. See supra subpart III(B).
163. See Bernat, supra note 119, at 1291 (indicating that highly publicized media reports have

convinced the public to be less trusting of organ donations without the DDR and abandoning the
rule would lead fewer people to register as donors).

164. See, e.g., Nancy Norton Reitz & Clive O. Callender, Organ Donation in the African-
American Population: A Fresh Perspective with a Simple Solution, 85 J. NAT'L MED. ASS'N 353,
354, 356 (1993) (listing "distrust of the medical community" as one of several reasons that
African-Americans have significantly lower organ-donation rates and finding that the low
donation rates are related to both race and class).

165. Id. at 355.
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organs from a patient's own stem cells. Either of these possibilities, or
others perhaps not yet imagined, may eliminate the need to procure organs
from human beings at all. In this event, the motive to declare patients
brain-dead would disappear, and decisions to continue or withdraw life
support would be based entirely upon patient-centered factors such as
quality of life and religious or value-based commitments. One might
imagine a time in the not-too-distant future when the index of textbooks of
medicine would not even include an entry for brain death, since medicine
would no longer have a need for this socially constructed definition of
death.

While acknowledging all of these concerns and considerations, there
are at least three costs associated with maintaining a lack of honesty and
transparency with the public. First, one very practical drawback is that the
current constraints significantly limit both the quality and the quantity of
organs available. Rates of organ donation from both brain-dead donors and
living donors have stagnated in recent years, and the most promising
avenue for growth is from patients who are currently possible DCD
donors.1 66  As discussed above, DCD donation is typically limited to
procurement of kidneys.

According to one analysis, of the more than 1.3 million U.S. deaths
that occur in institutions annually, less than 1% are eligible to donate
through the two pathways described above.1 67  But if even 5% of the
remaining patients were deemed potential donors by virtue of being either
imminently dying or irreversibly unconscious, and if 58% of them agreed to
donate their organs (i.e., the current consent rate for donation), then there
could be a six-fold increase in the number of potential organ donors.1 68

Furthermore, if the protocols no longer required the patients to be pulseless
for two to five minutes (in order to satisfy the DDR) then the number of
transplantable organs would increase severalfold and the quality of the
organs would increase as well.1 69 Another analysis also predicted a similar
increase in available organs if the imposed period of ischemia were
removed.'70 In other words, the DDR imposes a burden of ischemic injury
on the organs that severely limits the utility of DCD donation. In

166. See Umberto Maggiore et al., Strategies to Increase the Donor Pool and Access to
Kidney Transplantation: An International Perspective, 30 NEPHROLOGY DIALYSIS
TRANSPLANTATION 217, 220-21 (2015) (discussing variations of DCD donation methods as a
viable way to increase total organ donations); Organ Procurement and Transplantation Network,
U.S. DEPARTMENT HEALTH & HUM. SERVICES, http://optn.transplant.hrsa.gov, archived at

http://perma.cc/A8AU-Y8SW (showing the growing gap between organs donated and organs
needed in the United States).

167. Thomas 1. Cochrane, Letter to the Editor, HASTINGS CENTER REP., May-June 2009, at 5, 5.
168. Id.

169. Id.
170. Robert M. Sade & Andrea D. Boan, The Paradox of the Dead Donor Rule: Increasing

Death on the Waiting List, AM. J. BIOETHICS, Aug. 2014, at 21, 21-22.

1912 [Vol. 93:1885



Defining Death

comparison to the principles of nonmaleficence and autonomy that we have
proposed, the DDR does nothing to reduce harm or to protect their
autonomy further. By reducing these burdens and not requiring the organs
to undergo a period of ischemia, the organ shortage that currently exists
could be dramatically reduced or even eliminated.

Second, lack of transparency about determining death in organ pro-
curement could be seen as a serious compromise in the process of obtaining
informed consent for organ donation. Many individuals certify that they
choose to be organ donors when applying for or renewing drivers' licenses.
These declarations of prospective consent typically simply ask individuals
to indicate whether they choose to be organ donors if they are dead. No
information is supplied about the nature of brain death or the process of
DCD donation.

Finally, perhaps the greatest drawback to muddling through is the
impact that this decision would have on the integrity of the scientific en-
terprise and its relationship to society. One of the hallmarks of the
scientific method is a commitment to follow the truth wherever it may lead.
Scientists are trained to be continually critical of their own results and those
of others, to constantly question the status quo, and to continually look for
the ways in which their assumptions might be wrong.'"' This stance has no:
only been essential to ensuring that unfounded beliefs are discarded and that
knowledge and practice continue to advance, but also to secure the trust and
support of the public in their willingness to promote the scientific
enterprise. 7 2 The unwillingness of the medical profession to engage in
transparent and open dialogue with the public about the scientific facts
relevant to declaring death in the context of organ donation is a significant
breach of this implicit contract of trust between the scientific community
and the society it serves.

Thomas Kuhn's views about the structure of scientific revolutions may
have some relevance to the controversies described here. Kuhn
hypothesized that dominant scientific paradigms can withstand and absorb
anomalies and conflicting data up to a certain critical threshold, but beyond
that point they are vulnerable to a wholesale revision that shifts the entire
foundation of thought.1 73 Whether we decide to use legal fictions as baby
steps to help us move to this new foundation of understanding or whether
we engage the public directly, I believe this open dialogue is not to be

171. See THOMAS S. KUHN, THE STRUCTURE OF SCIENTIFIC REVOLUTIONS 42 (2d ed. 1970)
(positing that the scientist's concern for precision in understanding the world necessarily leads to
scrutiny of himself and his peers).

172. See id. at 38 (asserting that the scientific enterprise can "open up new territory, display
order, and test long-accepted belief'); Mark Yarborough, Openness in Science is Key to Keeping
Public Trust, 515 NATURE 313, 313 (2014) (advocating for transparency and for scientists to
question the status quo in order to secure the public's support and trust in the scientific enterprise).

173. KUHN, supra note 171, at 5-6.
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feared but to be welcomed, and that this conversation will lead to a more
honest and transparent understanding of the ethics of organ transplantation,
one that will better serve both the medical profession and society in the
decades to come.
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