Regulation of Emerging Risks

Matthew T. Wansley*

Why has the EPA not regulated fracking? Why has the FDA not
regulated e-cigarettes? Why has NHTSA not regulated autonomous vehicles?
This Article argues that administrative agencies predictably fail to regulate
emerging risks when the political environment for regulation is favorable. The
cause is a combination of administrative law and interest group politics.
Agencies must satisfy high initial informational thresholds to regulate, so they
postpone rulemaking in the face of uncertainty about the effects of new
technologies. But while regulators passively acquire more information,
fledgling industries consolidate and become politically entrenched. By the time
agencies can justify regulation, the newly entrenched industries have the
political capital to thwart them.

This Article offers a prophylactic against this predictable regulatory
failure. It defends an experimentalist model of regulation, in which agencies are
empowered to impose moratoria on risky emerging technologies while
regulators organize experiments to learn about the risks they pose and the
means to mitigate them. The agency-coordinated experiments would expedite
the promulgation of empirically informed rules. The moratoria would extend
the political window for regulatory action and protect the public in the interim.
The Article applies this experimentalist model to the regulation of fracking, e-
cigarettes, and autonomous vehicles. It also identifies legal strategies for
implementing experimental regulation under existing law. It challenges the
conventional wisdom that agencies should postpone regulation until they can
confidently predict the effects of new risky technologies.
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INTRODUCTION

Emerging risks differ from other risks that the state regulates
in two ways. The first is epistemic: the information necessary to answer
potentially dispositive questions about how the risk should be regulated
will not be available when regulators first become aware of the
technology. For example, regulators do not currently know whether
fracking contaminates groundwater, whether e-cigarettes help smokers
quit, or what effects autonomous vehicles will have on the rate of
collisions.! But effective regulation of each of these risks requires
answers to these basic questions.

The second is political: emerging risks create a brief window
during which a wide range of regulatory interventions are politically
viable. But that window can quickly elapse as interest groups and social
norms become entrenched. Before fracking became intertwined in our
economy and e-cigarettes became widely used, there was no powerful,
organized interest group coalition opposing regulation. Now, even if
evidence accumulates that suggests restrictions are justified, restrictive
regulation may no longer be possible. The window for a safe transition
to autonomous vehicles may also close suddenly if a high-profile
collision turns public opinion against the technology.

There is a mismatch between existing administrative law and
these features of emerging risks. The conventional rulemaking process
requires agencies to satisfy high, early informational hurdles that they
would struggle to meet when regulating emerging risks. A regulatory
agency must generally give notice of a proposed rule, provide an
opportunity for comments on the proposed rule, and respond to those
comments.? It must also conduct a cost-benefit analysis of the rule.?
After an agency promulgates the rule, the rule will be subject to judicial

1. For a review of the evidence on each of these issues, see infra Part IV.
2. See 5 U.S.C. § 553(b)—(c) (2012) (“[N]otice of proposed rule making shall be published in
the Federal Register . . . After notice . . . the agency shall give interested persons an opportunity

to participate in the rule making through submission of written data, views, or arguments with or
without opportunity for oral presentation.”).

3. Exec. Order No. 13,563 § 1(b), 3 C.F.R. § 215 (2012) (“[E]ach agency must . . . propose or
adopt a regulation only upon a reasoned determination that its benefits justify its costs .. ..”).
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review, and the agency will be expected to justify its substantive
decisions during the rulemaking process.*

Each of these hurdles can be insurmountable obstacles to
regulating emerging risks. An agency may lack sufficient information
to respond to skeptical comments from regulated parties. It could offer
only speculative predictions about a rule’s costs and benefits. It would
create a rulemaking record vulnerable to judicial challenge.
Consequently, agencies often postpone regulating emerging risks. But
while agencies wait to acquire more information, interest groups
organize and social norms crystallize. When agencies are prepared to
regulate, the political window for optimal regulation may have elapsed.

This Article proposes that regulatory agencies should be granted
a new set of powers to regulate emerging risks. Specifically, agencies
should be empowered to (1) organize experiments with new risky
technologies; and (2) impose moratoria or other limits on the use of
those technologies outside of the experimental conditions. Agencies
would be able to initiate these powers without having to satisfy the
procedural requirements of the conventional rulemaking process, and
some of their decisions would be protected from judicial review. But the
powers would be temporary and limited in scope. Once the experiments
conclude, agencies would need to proceed to rulemaking or end the
moratoria.

The new powers would enable early, effective regulation of
emerging risks. The experiment power would allow agencies to rapidly
acquire reliable information about the risk and how to regulate it. The
moratorium power would protect against interference with
experimental conditions and prevent the political window for regulatory
action from elapsing while the experiments were ongoing. The time and
scope limits would protect against agencies using these powers as a de
facto regulatory tool.

This Article defends the utility of these specific legal reforms.
But they are intended to illuminate a new way of thinking about how
public policy should respond to emerging risks. The Article contrasts
this new model with the three main alternative models for regulating
emerging risks: (1) the Precautionary model>—banning new risky

4. See 5 U.S.C. § 706(2) (2012) (providing that courts shall “hold unlawful and set aside
agency action, findings, and conclusions found to be . . . arbitrary, capricious, an abuse of
discretion, or otherwise not in accordance with law” or “unsupported by substantial evidence”).

5. See generally, e.g., FRANK ACKERMAN & LISA HEINZERLING, PRICELESS: ON KNOWING THE
PRICE OF EVERYTHING AND THE VALUE OF NOTHING (2004); DOUGLAS A. KYSAR, REGULATING FROM
NOWHERE: ENVIRONMENTAL LAW AND THE SEARCH FOR OBJECTIVITY (2010).
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technologies until they are proven safe; (2) the Common Law model®—
allowing market innovation until regulation is proven cost-benefit
justified; and (3) the Laboratory of Democracy model’—relying on state
and local governments to test out regulatory solutions and choosing the
best.8

Each of these models has its disadvantages. The Precautionary
model does not provide a determinate answer when a new technology
both creates new risks and mitigates existing risks, unless the state
simply bans all potentially risky technologies regardless of their
benefits and forgoes socially useful innovation. The Common Law
model allows for market innovation, but also permits interest groups to
entrench themselves and impede even cost-benefit justified regulation.
The Laboratory of Democracy model can start a race to the bottom, in
which the regulatory regime that most favors firms’ interests wins out.

Critically, none of these models provide a mechanism for what
the regulation of emerging risks needs most: rigorously controlled
experiments that produce useful knowledge about which regulatory
response is best. This Article defends an Experimentalist model for
regulating emerging risks, building on recent scholarship arguing for a
greater use of randomized experiments in regulation.® The
Experimentalist model aims to maximize the potential for regulatory
learning, while preserving regulatory options.

This new model should not apply to all areas of risk regulation.
For many risks, from asbestos to climate change, the relevant science
1s settled, so there is little marginal value to publicly organized
experiments. For other risks, especially catastrophic risks, randomized
experiments might not be feasible or ethical. Some risks are latent for
decades, so controlled experiments would take too long for any
concurrent moratoria to be meaningfully temporary. Likewise, when
science learns of a new risk from old technologies—for example, when
we learn that plastics are leaching endocrine disruptors!>—imposing a

6. See generally, e.g., Henry N. Butler, A Defense of Common Law Environmentalism: The
Discovery of Better Environmental Policy, 58 CASE W. RES. L. REV. 705 (2008); Roger Meiners &
Bruce Yandle, Common Law and the Conceit of Modern Environmental Policy, 7 GEO. MASON L.
REV. 923 (1999).

7. See generally, e.g., Michael C. Dorf & Charles F. Sabel, A Constitution of Democratic
Experimentalism, 98 COLUM. L. REV. 267 (1998).

8. See infra Part 11.

9. See, e.g., Michael Abramowicz, Ian Ayres & Yair Listokin, Randomizing Law, 159 U. PA.
L. REV. 929, 931-33 (2011); Zachary J. Gubler, Experimental Rules, 55 B.C. L. REV. 129, 129-30
(2014).

10.  See, e.g., UNITED NATIONS ENV'T. PROGRAMME & WORLD HEALTH ORG., STATE OF THE
SCIENCE OF ENDOCRINE DISRUPTING CHEMICALS — 2012, iii (Ake Bergman et. al. eds., 2013),
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moratorium would be difficult because the relevant interest groups
might have already mobilized. Most importantly, although experiments
would help resolve questions of fact, they provide no help with questions
of value that regulators inevitably confront. Few experts dispute that
obesity has become a significant public health problem.!! But the
regulatory choices—and the questions of moral and political philosophy
that underlie them—remain labyrinthine.

Experiments and moratoria can be useful for a heterogeneous
set of sources of emerging risks: consumer products, industrial
processes, and the byproducts of research in science and engineering.
To this Article’s list of fracking, e-cigarettes, and autonomous vehicles,
one might add genetically modified organisms,'? nanotechnology,!® or
other emerging risks. But the most important risks to regulate may be
those that have yet to emerge. So while the Article proposes solutions
to three current issues in risk regulation, the point of the examples is
to give some empirical plausibility to the claim that agencies ought to
have the experiment and moratorium powers available to address
emerging risks in the future.

Fully institutionalizing an Experimentalist model of regulation
would require a new statute authorizing the experiment and
moratorium powers. That one statute could be leveraged to solve a
broad set of recurring problems in health, safety, and environmental
regulation. As long as a new, risky technology fits within the
substantive areas of risk that an agency was statutorily authorized to
regulate, the experiment and moratorium powers could be used to
regulate the risk. But because the prospect of adopting any new
regulatory statute in the current political environment is minimal,!* the
Article concludes with second-best strategies for partially
implementing the Experimentalist model under existing law.

http://www.who.int/iris/bitstream/10665/78101/1/9789241505031_eng.pdf [http://perma.cc/AK7L-
BTPJ].

11. E.g., Barbara L. Atwell, Obesity, Public Health, and the Food Supply, 4 IND. HEALTH L.
REV. 3, 3 (2007) (“It is undisputed that obesity is one of the major public health concerns of our
day.”).

12. See, e.g., Thomas O. McGarity, Seeds of Distrust: Federal Regulation of Genetically
Modified Foods, 35 U. MICH. J.L. REFORM 403, 403—06 (2002) (advocating a more precautionary
approach for regulation of genetically modified foods).

13. See, e.g., Gregory Mandel, Nanotechnology Governance, 59 ALA. L. REV. 1323, 132526
(2008) (discussing nanotechnology and its current regulation, and suggesting improvements in its
regulatory scheme).

14. See, e.g., Jody Freeman & David B. Spence, Old Statutes, New Problems, 163 U. PA. L.
REV. 1, 5 (2014) (observing that “Congress has not passed a major environmental statute in nearly
a quarter-century, nor has it produced more than incremental reforms to federal energy legislation
during that time, despite dramatic technological, economic, and social changes in these fields that
would seem to demand a legislative response.”).
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The Article proceeds in five parts. Part I describes the mismatch
between existing administrative law and the features of emerging risks.
Part II critiques the alternative models that scholars have proposed for
regulating emerging risks. Part III presents the Experimentalist model
and defends granting agencies experiment and moratorium powers.
Part IV applies that model to the regulation of fracking, e-cigarettes,
and autonomous vehicles. Part V proposes second-best strategies for
partially implementing experiment and moratorium powers under
existing law.

I. MISMATCH BETWEEN EXISTING LAW AND EMERGING RISKS

Administrative law conditions an agency’s rulemaking power on
the agency satisfying a series of informational hurdles. The most
important of these are (1) notice and comment rulemaking; (2) cost-
benefit analysis; and (3) judicial review. Scholars have long contested
the utility of these hurdles for most rules.! I take no position on these
larger debates; I address only the desirability of these information
hurdles for rules designed to regulate emerging risks.

I defend three claims about existing law and its effects on
emerging risks. First, for many emerging risks, there will be a gap
between the information an agency will have about the risk and its
possible means of mitigation, and the information the agency needs to
satisfy these information hurdles. Second, as a result of this gap,
agencies will often postpone regulation of emerging risks as they wait
to acquire more information. Third, while agencies wait, the political
environment for regulation may change, and the rule that an agency
later determines to be justified may no longer be politically viable.

I cannot prove any of these claims in the abstract. The only way
to offer evidence for these claims is with specific examples. Part IV
demonstrates each of these claims—the gap between the information
the agency has and the information it would need to regulate, the
postponement of regulation, and the change in political economy during
that postponement—for both fracking and e-cigarettes. It also offers
suggestive evidence that these claims might be true for autonomous
vehicles as well. My hope is that these empirical examples will convince
the reader that the more general claims are likely to be true.

This Part analyzes in more detail the informational hurdles that
existing law requires and the mismatch they create for emerging risks.
It then explains why the political economy for regulation might change
as an agency waits to acquire information to meet those hurdles.

15.  See infra notes 19-22, 24, 26-34, 36—-42 and accompanying text.
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A. Existing Law

The law governing administrative rulemaking comes from four
sources: the Administrative Procedure Act (“APA”),'6 organic statutes,
judicial doctrines, and executive orders. These sources of law have
largely congealed into a standardized procedure for agency rulemaking.
First, an agency provides notice of a proposed rule and facilitates public
comment on the rule. Second, the agency conducts an analysis of a rule’s
costs and benefits. Third, the final rule is subject to judicial review.

1. Notice and Comment Rulemaking

Under the APA, rulemaking starts when an agency publishes a
Notice of Proposed Rulemaking in the Federal Register, which must
include “either the terms or substance of the proposed rule or a
description of the subjects and issues involved.”'” The agency must then
provide “Interested persons an opportunity to participate in the rule
making through submission of written data, views, or arguments,” and,
after considering those public comments, the agency must “incorporate
in the rules adopted a concise general statement of their basis and
purpose.”® The agency must also keep a public record of the rulemaking
process, which includes “copies or an index of written factual material,
studies, and reports relied on or seriously consulted by agency
personnel in formulating the proposed” rule.'®

Although these procedural requirements may sound modest, in
practice they place substantial informational demands on agencies.
Through judicial interpretation, “the APA requirement that agencies
must attach a ‘concise general statement of basis and purpose’ to final
rules ... has blossomed into a requirement that agencies provide a
‘reasoned explanation’ for rules and that they rationally respond to
outside comments passing a ‘threshold requirement of materiality.” “20
Therefore, agencies must offer reasons for their own decisions in

16. 5 U.S.C. §§ 500-596 (2012).

17. 5 U.S.C. § 553(b)(3) (2012).

18. 5U.S.C. § 553(c).

19. Section of Administrative Law and Regulatory Practice, American Bar Association,
Special Feature, A Blackletter Statement of Federal Administrative Law, 54 ADMIN. L. REV. 1, 34
(2002). But see id. at 35 (“The obligation to disclose written factual material, studies, and reports
relied on or seriously consulted by agency personnel is limited to materials whose disclosure would
be required under the Freedom of Information Act.”).

20. Thomas O. McGarity, Some Thoughts on “Deossifying” the Rulemaking Process, 41 DUKE
L.J. 1385, 1400 (1992) (quoting Portland Cement Ass’n v. Ruckelshaus, 486 F.2d 375, 394 (D.C.
Cir. 1973)).
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rulemaking and reasons in response to comments from private parties
that will satisfy reviewing courts.

Firms that seek to avoid regulation can strategically use the
informational demands of notice and comment rulemaking to delay or
prevent new rules. For example, they can deliberately flood the agency
with comments, knowing that the agency will be held accountable for
responding to them during judicial review.2! Agencies are therefore
faced with the choice of expending precious resources to respond in
detail, ignoring the comments and risking judicial invalidation of the
rule, or forgoing regulation altogether. Because agencies often elect to
forgo regulation, some scholars have argued that the rulemaking
process has ossified.?2

Regardless of whether the rulemaking process has become too
demanding in general, the notice and comment requirements are
crippling when agencies seek to regulate emerging risks. In this
context, agencies often lack the facts to offer a reasoned justification for
their rules, and they are often unable to rebut regulated parties’
comments raising doubts about the proposed rule in light of factual
uncertainties. Consequently, agencies face strong pressure to forgo
regulation of emerging risks.

2. Cost-Benefit Analysis

A series of executive orders, uninterrupted since the Reagan
administration, require agencies to conduct a cost-benefit analysis of
certain proposed rules.?? Some regulatory statutes impose a cost-benefit

21. See Wendy E. Wagner, Administrative Law, Filter Failure, and Information Capture, 59
DUKE L.J. 1321, 1329-34 (2010) (explaining how a commitment to open government in the
administrative system allows regulated firms to use the informational requirements of the
rulemaking process strategically).

22. See McGarity, supra note 20, at 1426 (“As long as . . . agency decisionmakers believe that
they must expend additional resources in anticipation of overly intrusive judicial review, they will
be reluctant to undertake new rulemaking initiatives, to experiment with more flexible regulatory
techniques, and to revisit old rulemaking efforts.”). Scholars dispute whether the empirical
evidence supports the claim that the rulemaking process has ossified. See Jason Webb Yackee &
Susan Webb Yackee, Testing the Ossification Thesis: An Empirical Examination of Federal
Regulatory Volume and Speed, 1950-1990, 80 GEO. WASH. L. REV. 1414, 1445-64 (2012)
(examining success rates of proposed rules at the Department of the Interior to argue that evidence
of ossification as a serious problem appears weak). But see Richard J. Pierce, Jr., Rulemaking
Ossification Is Real: A Response to Testing the Ossification Thesis, 80 GEO. WASH. L. REV. 1493,
1495-1503 (2012) (analyzing Testing the Ossification Thesis to point out deficiencies in the study
and suggesting improvements to better understand the breadth of ossification issues).

23. For the current Executive Order, see Exec. Order No. 13,563 § 1(b), 3 C.F.R. § 215 (2012)
(“[E]ach agency must . . . propose or adopt a regulation only upon a reasoned determination that
its benefits justify its costs ... .”).
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mandate as well.2¢ The centralized Office of Information and Regulatory
Affairs (“OIRA”), which reviews significant regulatory actions,?® has
institutionalized the practice of cost-benefit analysis and expanded its
use across the administrative state.26

Cost-benefit analysis provides a decision-making procedure for
regulation: acquire information about the relevant risk and the effects
of potential rules to regulate it and select a rule for which the expected
benefits exceed the expected costs.?” Its proponents claim that it can
counteract cognitive bias in regulatory decision-making,?8 solve
regulatory principal-agent problems,? and police regulatory capture.3°
It has also been the target of persistent criticisms.3!

One frequent criticism of cost-benefit analysis is that it requires
exhaustive, specific information for its calculations to be meaningful
and, in practice, that information is often unclear, incomplete, or
unavailable.?2 I take no position on the general question of whether the
informational demands of cost-benefit analysis are so frequently
disproportionate to what is available that regulators should abandon

24. For a discussion of the relationship between statutory cost-benefit mandates and the
practice of cost-benefit analysis, see CASS R. SUNSTEIN, THE COST-BENEFIT STATE 12-15 (2003).

25. A regulatory action is “significant” if it will “[h]ave an annual effect on the economy of
$100 million or more” or if it satisfies at least one of four other criteria. Exec. Order No. 12,866 §
3(f), 3 C.F.R. § 638 (1994).

26. For more on OIRA, see generally Cass R. Sunstein, The Office of Information and
Regulatory Affairs: Myths and Realities, 126 HARV. L. REV. 1838 (2013); and Nicholas Bagley &
Richard L. Revesz, Centralized Oversight of the Regulatory State, 106 COLUM. L. REV. 1260 (2006).

27. Some defenders of cost-benefit analysis defend it as an optimization tool. See, e.g., Steve
P. Calandrillo, Responsible Regulation: A Sensible Cost-Benefit, Risk Versus Risk Approach to
Federal Health and Safety Regulation, 81 B.U. L. REV. 957, 991 (2001) (arguing in favor of a
marginal-cost—-marginal-benefit analysis). But in practice agencies using cost-benefit analysis
more often choose a rule for which the expected benefits range exceeds the expected costs range.
For examples, see generally Cass R. Sunstein, The Real World of Cost-Benefit Analysis: Thirty-Six
Questions (And Almost As Many Answers), 114 COLUM. L. REV. 167 (2014).

28. Cass R. Sunstein, Cognition and Cost-Benefit Analysis, 29 J. LEGAL STUD. 1059, 1059
(2000) (“[Cost-benefit analysis] is most plausibly justified on cognitive grounds—as a way of
counteracting predictable problems in individual and social cognition.”).

29. See Eric A. Posner, Controlling Agencies with Cost-Benefit Analysis: A Positive Political
Theory Perspective, 68 U. CHI. L. REV. 1137, 1197 (2001) (“Many of the philosophical difficulties
with cost-benefit analysis disappear when a principal-agent perspective is taken.”).

30. See, e.g., Michael A. Livermore & Richard L. Revesz, Regulatory Review, Capture, and
Agency Inaction, 101 GEO. L.J. 1337, 1370 (2013) (defending cost-benefit analysis’s role in
regulatory review on the ground that it has “the potential to reduce agency capture”).

31. For leading criticisms of cost-benefit analysis, see generally ACKERMAN & HEINZERLING,
supra note 5; KYSAR, supra note 5.

32.  See, e.g., David M. Driesen, Cost-Benefit Analysis and the Precautionary Principle: Can
They Be Reconciled?, 2013 MICH. ST. L. REV. 771, 777-78 (2013); Thomas O. McGarity, A Cost-
Benefit State, 50 ADMIN. L. REV. 7, 12-13 (1998); Wendy E. Wagner, Commons Ignorance: The
Failure of Environmental Law to Produce Needed Information on Health and the Environment, 53
DUKE L.J. 1619, 1723 (2004).
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the methodology altogether. Cost-benefit analysis may very well be
better, for most areas of risk regulation, than alternative decision
procedures.3?

But cost-benefit analysis is particularly unsuited to the
regulation of emerging risks. Even defenders of cost-benefit analysis
have conceded that information deficits can diminish its utility.?4 Any
cost or benefit predictions that an agency could offer in the analysis of
a proposed rule to regulate an emerging risk would be speculative at
best. The cost and benefit ranges produced by the analysis would
provide little guidance for the choices that an agency would need to
make in deciding which, if any, rule to promulgate. OIRA would be
rightly skeptical of the agency’s figures, and the rule might not survive
its review. Therefore, agencies may avoid an unproductive and
unsuccessful cost-benefit analysis by deciding not to regulate at all.

3. Judicial Review

The APA permits courts to “hold unlawful and set aside agency
action, findings, and conclusions found to be . .. arbitrary, capricious,
an abuse of discretion, or otherwise not in accordance with law ... .”35
Some scholars argue that judicial review of agency action ensures
statutory compliance,3® allows monitoring of agencies,? prevents

33. As one defense of cost-benefit analysis puts it, “[A]t least it is quite plausible to think
that [cost-benefit analysis], suitably modified to function as a practical decision-making tool, is
welfare-maximizing, as compared to currently available competitor procedures . . . across a wide
range of governmental choice situations.” MATTHEW D. ADLER & ERIC A. POSNER, NEW
FOUNDATIONS OF COST-BENEFIT ANALYSIS 62 (2006).

34. See, e.g., Matthew D. Adler & Eric A. Posner, Rethinking Cost-Benefit Analysis, 109 YALE
L.J. 165, 175 (1999) (“[Cost-benefit analysis] is frequently hampered by a lack of data . ...”); see
generally Michael Greenstone, Toward a Culture of Persistent Regulatory Experimentation and
Evaluation, in NEW PERSPECTIVES ON REGULATION 114 (David Moss & John Cisternino eds., 2009)
(“Proponents of a new regulation inevitably argue that its benefits are substantial, while
opponents inevitably argue that the costs are too high. The difficulty is that the evidence needed
to assess such claims is almost always unavailable.”); Cass R. Sunstein, Empirically Informed
Regulation, 78 U. CHI. L. REV. 1349 (2011) (acknowledging the importance of improving the
informational inputs into cost-benefit analysis).

35. 5TU.S.C. § 706(2) (2012).

36. Cass R. Sunstein, On the Cost and Benefits of Aggressive Judicial Review of Agency
Action, 1989 DUKE L.J. 522, 522 (1989) (“The most obvious goal . . . of judicial review is to increase
the incidence of legality. Under this view, judicial review of administrative action is necessary
above all to ensure that regulatory agencies comply with congressional commands.”).

37. See, e.g., Lisa Schultz Bressman, Procedures as Politics in Administrative Law, 107
COLUM. L. REV. 1749, 1776 (2007) (“[T]he Court has shaped administrative law in a manner that
enables Congress—beyond the bare provisions of the APA and other statutes—to monitor agency
action.”).
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agency capture,3® or provides quality control for agency decision-
making.39

In academia, however, judicial review of agency action has as
many critics as supporters.4® One line of criticism states that judicial
ideology influences outcomes in cases reviewing agency action.4!
Another claims that judicial review 1is neither sufficiently nor
consistently deferential to agencies.4? Either way, risk-averse agencies
have a strong incentive to only promulgate rules and risk judicial
invalidation when they can exhaustively document their justifications.

By now, the refrain should be clear: the hurdle judicial review
creates for regulation generally is particularly acute for the regulation
of emerging risks because of the information gap. Judicial review
reinforces the dual requirements of notice and comment and cost-
benefit analysis that agencies regulating emerging risks struggle to
meet, and it adds a further incentive to exhaustively document
information that an agency might lack. When agencies predict that they
will not satisfy these informational hurdles, they may postpone
regulating emerging risks until they acquire sufficient information.

B. Entrenchment

Postponing regulation in the face of limited information has its
benefits. A rule based on more thorough information is not simply a rule
that can survive the rulemaking process; if the informational hurdles
have any value, they should also produce a more optimal rule. But the
costs of postponing the regulation of emerging risks often outweigh its
benefits. Agencies are partially constrained by politics, and the political
economy of a regulation may change over time.

38. See, e.g., Jonathan R. Macey, Separated Powers and Positive Political Theory: The Tug
of War over Administrative Agencies, 80 GEO. L.J. 671, 675 (1992) (“In order to prevent agency
capture by special interest groups, the judiciary should subject agency action to rationality review
and rigorous means-ends analysis.”).

39. See, e.g., McGarity, supra note 20, at 1452 (“[J]udicial review can perform a necessary
‘quality control’ function.”).

40. See, e.g., Nicholas Bagley, The Puzzling Presumption of Reviewability, 127 HARV. L. REV.
1285, 1289 (2014) (claiming that judicial review of agency action “has come under searing criticism
for undermining effective governance”).

41. See, e.g., Cass R. Sunstein & Thomas J. Miles, Depoliticizing Administrative Law, 58
DUKE L.J. 2193, 2209 (2009) (“[J]udicial review of administrative action shows a strong effect from
the political inclinations of federal judges . . . [even though] . . . existing administrative law
principles are best understood as a self-conscious effort to prevent this state of affairs.”).

42. See, e.g., McGarity, supra note 20, at 1419 (“Because the agencies perceive that the
reviewing courts are inconsistent in the degree to which they are deferential, they are constrained
to prepare for the worst-case scenario on judicial review. This can be extremely resource-intensive
and time-consuming.”).
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Changes in law can create path dependence: large,
unanticipated future effects from seemingly small initial changes.*3
Sometimes a change in law will entrench the ability of political forces
to resist future status quo changes.** Scholars have long noted that the
adoption of a constitutional provision or the enactment of a statute can
lead to entrenchment and prevent amendment or repeal.*5 Inaction, just
as much as action, can also lead to entrenchment. A failure to pass
legislation or regulation during a critical political window can entrench
a lightly regulated status quo.6

Failing to regulate emerging risks at an early stage can cause
two types of entrenchment: interest group entrenchment and social
norm entrenchment. Preventing interest group entrenchment often
justifies early regulation of emerging risks. Preventing social norm
entrenchment is more normatively problematic, but it still may justify
early regulation in a limited set of cases.

43. For a rigorous analysis of the multiple meanings of “path dependence” as applied to law,
see Oona A. Hathaway, Path Dependence in the Law: The Course and Pattern of Legal Change in
a Common Law System, 86 IOWA L. REV. 601, 606—23 (2001).

44. For a similar analysis using the phrase “lock-in” instead of entrenchment, see generally
Clayton P. Gillette, Lock-In Effects in Law and Norms, 78 B.U. L. REV. 813 (1998).

45.  See, e.g., Michael J. Klarman, Majoritarian Judicial Review: The Entrenchment Problem,
85 GEO. L.J. 491, 502-09 (1997) (defining “legislative” and “cross-temporal” entrenchment).
Private law can be a source of entrenchment as well; Daryl J. Levinson & Benjamin I. Sachs,
Political Entrenchment and Public Law, 124 YALE L.dJ. 400, 454—56 (2015) (arguing that informal
entrenchment may result from measures that strengthen allies, weaken opponents, change
composition of a political community, or change decisionmaking processes); John O. McGinnis &
Michael B. Rappaport, Symmetric Entrenchment: A Constitutional and Normative Theory, 89 VA.
L. REV. 385, 388-89 (2003) (arguing that formal constitutional and legislative entrenchment in the
United States is generally forbidden and undesirable); Eric A. Posner & Adrian Vermeule, Essay,
Legislative Entrenchment: A Reappraisal, 111 YALE L.J. 1665, 1666 (2002) (arguing that a
constitutional rule barring formal entrenchment should be eliminated); John C. Roberts & Erwin
Chemerinsky, Entrenchment of Ordinary Legislation: A Reply to Professors Posner and Vermeule,
91 CAL. L. REV. 1773, 1775 (2003) (using the death penalty and abortion to explain the concept of
entrenchment); see generally Christopher Serkin, Public Entrenchment through Private Law:
Binding Local Governments, 78 U. CHI. L. REV. 879 (2011).

46. The entrenchment problem and the importance of the pre-entrenchment political window
have been acknowledged in the emerging technologies literature. See, e.g., Albert C. Lin,
Revamping Our Approach to Emerging Technologies, 76 BROOK. L. REV. 1309, 1309 (2011) (“[N]ew
technologies also raise the specter of adverse health effects, environmental degradation and
disaster, and even dehumanization, should those technologies go awry. . . . Addressing these
problems becomes especially difficult when technological systems become entrenched.”); Thomas
0. McGarity & Karl O. Bayer, Federal Regulation of Emerging Genetic Technologies, 36 VAND. L.
REV. 461, 478-79 (1983) (“Experience with other potentially dangerous technologies, however,
repeatedly has demonstrated the value of assessing the risks to man and the environment before
the technologies attain widespread use.”).
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1. Interest Group Entrenchment

Interest group influence pervades risk regulation. Interest
group theory predicts that, in legislative and regulatory processes, the
interests of small, concentrated groups will prevail over the interests of
a diffuse public.4” Concentrated interest groups are better able to solve
collective action problems than larger groups because each individual
member of those groups has a higher per capita stake in the group effort
and the group can more easily police free riding.*® When interest groups
become repeat players, they augment these advantages by acquiring
strategic knowledge and the will to sacrifice short-term losses for long-
term goals.4?

Many of the statutes and rules that regulate risks to health,
safety, and the environment confer benefits on a diffuse public—
including future generations, foreigners, and nonhuman animals—and
costs on concentrated, repeat-player interest groups, especially risk-
creating firms and their trade associations. For these reasons, the
political viability of risk regulation statutes or rules can depend
considerably on the interest group power of such regulated firms.?°

Emerging risks can bring with them a brief political window in
which concentrated interest groups may not have yet entrenched
themselves. This can happen for several reasons. The firms may be
start-ups lacking any lobbying relationships. Even if some firms in the
industry have retained lobbyists, the firms may have not yet organized
together into a trade association that can police free riding. Even if a
trade association has been organized, it might not have developed
relationships with powerful officials or gained the requisite experience
for repeat-player advantages.

Interest groups can become entrenched while agencies wait to
acquire information before regulating. The firms that would be

47. E.g., MANCUR OLSON, THE LOGIC OF COLLECTIVE ACTION 144 (20th prtg. 2002). For a
critique of these arguments, see generally DANIEL A. FARBER & PHILLIP P. FRICKEY, LAW AND
PUBLIC CHOICE: A CRITICAL INTRODUCTION (1991).

48. See OLSON, supra note 47, at 44.

49. See generally Marc Galanter, Why the “Haves” Come Out Ahead: Speculations on the
Limits of Legal Change, 9 LAW & SOC’Y REV. 95 (1974) (arguing that organized and influential
groups have adapted to benefit from pre-existing rules).

50. See, e.g., Steven P. Croley, Theories of Regulation: Incorporating the Administrative
Process, 98 COLUM. L. REV. 1, 128 (1998) (“[L]arge regulated parties enjoy much greater presence
in agency decisionmaking processes than do public interest groups and other outside parties.”);
Mark Seidenfeld, Bending the Rules: Flexible Regulation and Constraints on Agency Discretion, 51
ADMIN. L. REV. 429, 464 (1999) (“[W]ithin niches of an agency's policy domain, firms in regulated
industries and interest groups with strong central staffs still occupy a favored position in
regulatory and political structures that allows them an advantage in influencing agency
decisions.”).
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regulated may grow, and the industry may organize. In some cases, the
industry may expand employment, which gives a wider swath of the
public a stake in the continuation of the risky technology. If agencies
subsequently discover a strong case for aggressive regulation, newly
entrenched risk-creating firms may be able to block forthcoming
statutes or rules.?! For this reason, industry has a strong incentive to
delay regulation, and existing administrative law gives them tools to
pressure agencies to do so.

2. Social Norm Entrenchment

Social norm entrenchment is subtler. It occurs when some new
risky technology gains sufficient widespread public acceptance that new
regulation or legislation restricting it would fail even without interest
group influence.2 Imagine, for example, that mobile phones really did
significantly increase the risk of cancer.?® In the early 1990s, only a
small percentage of the population of the United States used mobile
phones,5* so it likely would have been politically possible to restrict
them. If new evidence accumulated suggesting that mobile phones
caused cancer today, it is not inconceivable that some regulation would
still be politically viable. Perhaps the spread of texting has made voice
calls less necessary or perhaps Bluetooth devices could be mandated.
But there is no doubt that the widespread use of mobile phones would
make regulation more difficult to achieve. Entrenched

51. Eugene Volokh calls this a “political power slippery slope.” Eugene Volokh, The
Mechanisms of the Slippery Slope, 116 HARV. L. REV. 1026, 1114 (2003). He explains: “Decision A
may thus change the balance of political power by empowering an interest group that might use
this power to promote B; getting to A first and then to B would thus be politically easier than
getting to B directly (though of course still not certain).” Id. at 1115. Note that in all of Volokh’s
examples, he is concerned with government action, rather than a decision not to regulate. But
there is no obvious reason why, for some of his examples, a similar argument could not be made
for the latter.

52.  For similar arguments, see Gillette, supra note 44, at 832—41, analyzing the lock-in
effects of norms, and Volokh, supra note 51, 1077-105, analyzing “attitude-altering slippery
slopes.”

53. According to the National Institutes of Health, “[T]o date there is no evidence from
studies of cells, animals, or humans that radiofrequency energy can cause cancer.” Cell Phones
and Cancer Risk, NATL CANCER INST., NATL INST. OF HEALTH (June 24, 2013),
http://www.cancer.gov/about-cancer/causes-prevention/risk/radiation/cell-phones-fact-sheet
[http://perma.cc/HM2M-4M7K]

54. According to one wireless industry survey, there were an estimated 5,283,055 wireless
subscribers in 1990, 7,557,148 in 1991, and 11,032,753 in 1992. See CTIA’s Annual Survey Says
US Wireless Providers Handled 3.2 Trillion Megabytes of Data Traffic in 2013 for a 120 Percent
Increase over 2012, CTIA (June 17, 2014), http://www.ctia.org/resource-library/press-
releases/archive/ctia-annual-survey-2013 [perma.cc/P4D5-6F6Y]; Background on CTIA’s Wireless
Industry Survey, CTIA, http://www.ctia.org/docs/default-source/Facts-Stats/ctia_survey_ye_2014_
graphics.pdf?sfvrsn=2 (last visited Oct. 19, 2015) [http://perma.cc/F8QG-AX54].
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telecommunications firms might lobby against regulation, or dispute
whatever scientific evidence supported the cancer link, as the tobacco
firms did for decades. But there would likely be public opposition even
in the absence of industry lobbying—that 1is social norm
entrenchment.5®

The case for taking early action to prevent interest group
entrenchment is straightforward. If interest group power will constrain
a democratically legitimate and justified regulatory solution in the
future, it is likely worth such early action to preserve that option.56 The
normative case for preventing social norm entrenchment is more
complicated. Even if a regulation is otherwise justified, the fact that a
democratic majority opposes it is at least plausibly a reason to reject it.
Any argument about limiting the ability of future popular majorities to
govern their own fate is problematic. At a minimum, whether it is
legitimate for the state to act so as to influence majority opinion is an
open normative question. As one constitutional law scholar has argued,
“Actions that are later in time presumably more accurately track the
current desires of those who will actually be affected by those actions
and who, therefore, have the stronger claim to legitimate input into the
decisionmaking process.”>7

There are, however, at least three plausible scenarios in which
social norm entrenchment might reflect something other than genuine
disagreement about values. If any of these arguments apply for a
particular emerging risk, agencies might be justified in using the
moratorium power to prevent social norms surrounding that risk from
becoming entrenched.

First, consider the unusual case of reverse social norm
entrenchment—the possibility that some event will cause the public to
oppose the introduction of an emerging technology for which the
benefits outweigh the risks. For example, consider the early days of

55.  Volokh argues that the public can be misled by the “is-ought fallacy”:

[People] erroneously assume [ ] that just because the law allows some government

action . . . actions of that sort must be proper. If this error is common, then one might

generally worry that the government's implementing decision A will indeed lead people

to fallaciously assume that A is right, which will then make it easier to implement B.
Volokh, supra note 51, at 1079. This Article’s argument is the mirror image of Volokh’s: the public
will assume that just become some risky activity is legal and widely practiced, it must be
innocuous.

56. Volokh defends this type of reasoning by taking the perspective of a voter rather than a
society: “This approach might at first seem improperly paternalistic or anti-majoritarian, but it
simply reflects political reality. . . . So if we do think that implementing A would lead others to
support B while we ourselves would continue to oppose B, that's a reason for us to oppose A.” Id.
at 1104.

57. Louis Michael Seidman, Ambivalence and Accountability, 61 S. CAL. L. REV. 1571, 1592
(1988).
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passenger air travel, in which the public was fearful about the new
technology.® It is conceivable that some early crash might have created
popular momentum favoring restriction of the technology, even though
its benefits outweighed its risks, possibly at that time and most
certainly in the future.

Cognitive science has demonstrated that we process information
using the availability heuristic—“estimating the probability of an event
on the basis of how easily instances of it can be brought to mind.”>® We
also will estimate the probability of a risk to be higher if the risk is
particularly salient or vivid.®® When many individuals in a group
overestimate the likelihood of a risk because of the availability
heuristic, these “individual uses of the availability heuristic increase
the public availability of data pointing to a particular interpretation or
conclusion, and this increase in availability then triggers reinforcing
individual responses,” resulting in an availability cascade.®!
Availability cascades may have, for example, caused the
disproportionate public reaction to vivid, high profile examples of
health, safety, and environmental harm like the outrage over the Love
Canal toxic waste site, the Alar pesticide scare, and airplane crashes.52

A moratorium or other early limitations on an emerging
technology could prevent an early, vivid, but unrepresentative
manifestation of its risk that could lead to an availability cascade and
overly restrictive permanent regulation. Market incentives may not be
sufficient because, even if the median risk-creating firm in an industry
1s sufficiently cautious to avoid an early incident, the least cautious firm
can still create a problem for the whole industry. This unconventional
sort of market failure justifies action against reverse social norm
entrenchment.

Second, scholars have long recognized that many risky activities
have a social meaning.®3 Our perceptions of risk and our beliefs about
how to regulate them are influenced by “cultural cognition,” defined as

58. Elaine Iljon Foreman et al., Flight or Fright? Psychological Approaches to the Treatment
of Fear of Flying, in AVIATION MENTAL HEALTH: PSYCHOLOGICAL IMPLICATIONS FOR AIR TRAVEL
70 (Tony Hubbard & Robert Bor eds., 2006).

59. Timur Kuran & Cass R. Sunstein, Availability Cascades and Risk Regulation, 51 STAN.
L. REV. 683, 706 (1999).

60. Seeid. at 707.

61. Id.at 712.

62. See id. at 691-703. Kuran and Sunstein’s examples are drawn from AARON B.
WILDAVSKY, BUT IS IT TRUE? A CITIZEN’S GUIDE TO ENVIRONMENTAL HEALTH AND SAFETY ISSUES
(1995).

63. Lawrence Lessig, The Regulation of Social Meaning, 62 U. CHI. L. REV. 943, 963-71
(1995) (describing the social meaning of wearing motorcycle helmets in the Soviet Union, wearing
helmets in hockey, and dueling).
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“the psychological disposition of persons to conform their factual beliefs
about the instrumental efficacy (or perversity) of law to their cultural
evaluations of the activities subject to regulation.”®* Risk perceptions of
guns, smoking, nuclear power, and climate change all exhibit the effects
of cultural cognition.%5 If, for example, one identifies with hierarchical
or individualistic cultural groups, one is likely to be skeptical about
climate change.’6 Alternatively, if one identifies with egalitarian or
communitarian cultural groups, one is more apt to believe that nuclear
power poses significant risks.67

Cultural cognition might raise a special problem for perceptions
of emerging risks. One recent study examined the effects of cultural
cognition on the perception of nanotechnology’s risks and benefits.68 In
the study, one group of participants was “told nothing about
nanotechnology other than it is a scientific process for producing and
manipulating very small particles.”®® When participants in that group
were asked whether the benefits of nanotechnology were greater than
its risks, there was no divergence in answer based on cultural
worldview.” Another group was given a two-paragraph explanation of
nanotechnology’s risks and benefits.”? In that informed group, the
respondents displayed widely different perceptions of risk depending on
their cultural worldview: 86% of hierarchical individualists said the
benefits were greater than its risks, but only 23% of egalitarian or
communitarians said so0.72

If the results of the nanotechnology study are generalizable, it
suggests that being exposed to information about an emerging risk
might alter opinions about the risks and benefits of that technology
through the process of cultural cognition. It is possible that risky
technologies might have a “cultural cognition window.” At the
beginning of the window, the risky activity might have no particular
social meaning. But as certain social groups begin to participate in the
activity or as it becomes otherwise associated with a specific cultural
identity, perceptions about the risk and views about whether and how

64. Dan M. Kahan & Donald Braman, Cultural Cognition and Public Policy, 24 YALE L. &
PoL’Y REV. 149, 151-52 (2006).

65. See Dan M. Kahan, The Cognitively Illiberal State, 60 STAN. L. REV. 115, 134—42 (2007).

66. Id. at 140—41.

67. Seeid. at 139-40.

68. See generally Dan M. Kahan et al., Cultural cognition of the risks and benefits of
nanotechnology, 4 NATURE NANOTECH. 87 (2009).

69. Id. at 87.
70. Id. at 87-88.
71. Id. at 87.

72. Id. at 88.
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it ought to be regulated calcify. This polarization leads to political
obstacles to justified regulation—social norm entrenchment. A
moratorium, by preventing any social group from participating in a new
risky activity, delays the process by which the technology would acquire
a cultural meaning and reduces the possibility that future debates
about how to regulate it became entangled in cultural cognition.

Third, future majorities might oppose regulation temporarily
because of cognitive dissonance—the psychological process that causes
us to discount new evidence that would show our earlier choices to have
been mistaken.” Consider again the case of mobile phones and cancer.
Mobile phones have become so interwoven into our lives that cognitive
dissonance might be a powerful force resisting new regulation, should
evidence accumulate that they are sufficiently carcinogenic to be
banned. A moratorium on mobile phones—or at least on mobile phones
that are held close to the brain—might have allowed us to precommit
ourselves against the predictable effects of cognitive dissonance.” The
argument would be especially strong if the social norm entrenchment
was temporary—that is, if cognitive dissonance merely delayed our
acceptance of the evidence justifying the ban.

These examples suggest that preventing social norm
entrenchment will be justified in some limited cases when the change
in social norms will predictably impair future decisionmaking.
Preventing interest group entrenchment is justified in a wider set of
cases. Existing administrative law creates the risk of entrenchment and
thereby often prevents effective regulation of emerging risks.

II. ALTERNATIVE MODELS FOR REGULATING EMERGING RISKS

Scholars have offered three alternative models for regulating
under conditions of factual uncertainty, which I call the Precautionary,
Common Law, and Laboratory of Democracy models. These models
were not specifically designed for the problem of emerging risks. They
are, undoubtedly, motivated by deeper ideological commitments about

73. See, e.g., Frank B. Cross, The Public Role in Risk Control, 24 ENVTL. L. 887, 914 (1994)
(“Another form of cognitive dissonance also biases public risk perceptions. People are closely
wedded to their current set of beliefs and relatively unwilling to change their beliefs, regardless of
the strength of contrary evidence. Pre-existing opinions, even those arbitrarily held, overwhelm
even reliable contradictory evidence . . . .”).

74. In addition to the general objection to any precommitment argument that the future
agent will have a more legitimate claim to decide for itself, there is the additional objection that
groups, which will not all agree with the precommitment, are relevantly different than individuals,
who at least have some claim to be acting for their future selves. For an objection along those lines,
see Jon Elster, Don’t Burn Your Bridge Before You Come to It: Some Ambiguities and Complexities
of Precommitment, 81 TEX. L. REV. 1751, 1757-61 (2003).
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the proper role of the administrative state. But because each of these
models responds to the problem of factual uncertainty, they have come
to frame the scholarly debate about how to regulate emerging risks. I
argue that the Precautionary, Common Law, and Laboratory of
Democracy models ultimately offer unsatisfactory solutions to the
problem of regulating emerging risks. Identifying the strengths and
weaknesses of these models will clarify the need for the Experimentalist
model that Part III introduces.

A. Precautionary

The manifesto of the Precautionary model is the Precautionary
Principle. It states, in one famous formulation, that, “[w]hen 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.””> How the
Precautionary Principle should be operationalized is not immediately
obvious, in part because its advocates support it for various reasons.”®

Some defenders of the Precautionary model appeal directly to
deontological moral intuitions, relying on a distinction between doing
and allowing harm or otherwise emphasizing the collective moral
agency of the community.”” Others offer the related but distinct
argument that regulating through cost-benefit analysis requires
“putting a price on human life,” which they contend is intrinsically
wrong.”® Even if human death and suffering could be quantified, some
argue, it 1s immoral to weigh those costs against economic benefits.”

75.  The Wingspread Consensus Statement on the Precautionary Principle, SCIENCE & ENVTL.
HEALTH NETWORK (Jan. 1998), http:/www.sehn.org/wing.html [http://perma.cc/R36P-HR6C].
Another leading statement is the Rio Declaration, which states: “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.” U.N. Conference on Environment
and Development, Rio Declaration on Environment and Development, U.N. DoC.
A/CONF.151/26/Rev.1 (Vol. I), annex I (Aug. 12, 1992), http://www.un.org/documents/ga/conf151/
aconf15126-1lannex1.htm [http:/perma.cc/GKF3-3V32].

76. See John S. Applegate, The Taming of the Precautionary Principle, 27 WM. & MARY
ENVT’L. L. & POL’Y REV. 13, 17 (identifying as a principal criticism of the Precautionary Principle
that “[t]here are many versions of it and none gives explicit direction for individual cases,” but
contending that “it is perfectly possible to make sense out of the numerous formulations of the
[P]recautionary [P]rinciple by breaking it down into elements and charting the variation within
those elements”).

77. E.g., KYSAR, supra note 5, at 46—67.

78. See, e.g., ACKERMAN & HEINZERLING, supra note 5, at 8 (“[HJuman life, health, and
nature cannot be described meaningfully in monetary terms; they are priceless.”); Steven Kelman,
Cost-Benefit Analysis: An Ethical Critique, REG. AM. ENTERPRISE INST. J. ON GOV'T & SOC’Y, Jan.—
Feb. 1981 at 33, 38 (“[SJome things . . . are priceless . . . such as life or health.”).

79. E.g., ACKERMAN & HEINZERLING, supra note 5, at 61-90.
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In addition to the moral case for the Precautionary model, some
scholars argue that there are empirical reasons to take a precautionary
approach. They point to the complexity of natural systems and the
inherent uncertainty of scientific predictions about how the natural
environment will respond to changes.8® Some risks, they contend,
involve the possibility of irreversible damage.8! Other risks are
catastrophic, on such a scale that any non-precautionary approach
would be disastrous.82

With the diversity of arguments supporting the Precautionary
model, it is unsurprising that there is no consensus on how to
operationalize it. What action does the Precautionary Principle require
when a technology, like nuclear power, both causes and mitigates risks
to the environment or when a new technology, like genetically modified
foods, has the potential to both benefit and harm human health? Critics
of the Precautionary Principle argue that the Principle is indeterminate
in these risk-risk tradeoff scenarios, in which regulators cannot simply
choose the course of action that avoids all health or environmental
costs.®3

Some precautionary thinkers have responded that risk-risk
tradeoffs are rare—most regulatory decisions involve a tradeoff
between economic costs and risks to health, safety, or the
environment.8¢ Regardless of whether that claim is true in general, it is
false for the emerging risks considered here. Fracking creates multiple
environmental risks, but, by shifting energy production from coal to
natural gas, it reduces the climate risks of carbon emissions.8> E-
cigarettes might be a net positive for public health, if—and this is a big
if—they help smokers quit and do not addict nonsmokers. Autonomous
vehicles have the potential to cut traffic fatalities down to a fraction of
current numbers.8¢ At least for these emerging risks, the argument that
some versions of the Precautionary Principle are indeterminate in risk-
risk situations cannot be dismissed.

80. E.g., KYSAR, supra note 5, at 71-90.

81. See, e.g., id. at 90-98 (arguing that cost-benefit analysis in environmental contexts often
cannot and should not provide a quantitative estimate of consequences).

82. E.g.,id.

83. See, e.g., CASS R. SUNSTEIN, LAWS OF FEAR: BEYOND THE PRECAUTIONARY PRINCIPLE 26—
34 (2005) (arguing that the precautionary principle is paralyzing if taken at face value); Frank B.
Cross, Paradoxical Perils of the Precautionary Principle, 53 WASH. & LEE L. REV. 851, 859-60
(arguing that even actions aimed at reducing harm carry some risk of causing harm) (1996).

84. See Steffen Foss Hansen & Joel A. Tickner, Putting Risk-Risk Tradeoffs in Perspective:
A Response to Graham and Wiener, 11 J. RISK RES. 475, 476 (2008) (discussing the examples of
mercury in fish and tropospheric ozone).

85. See infra Part IV.

86. Seeid.
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Of course, the state could ban all new and potentially risky
technologies, but this radical version drains some of the intuitive appeal
of the Precautionary Principle.8” What intuitive appeal it retains might
be influenced by loss aversion.®® A society that faithfully implemented
that kind of Precautionary Principle might be a society without
antibiotics, air travel, or mobile phones.?® The pervasiveness of
scientific uncertainty, especially with respect to emerging risks, can cut
both ways. Foreclosing all innovation precludes the possibility of
learning that some risks might be more innocuous than they initially
appeared.

Even for regulatory decisions that do not involve risk-risk
tradeoffs, it is difficult to defend total insensitivity to disproportionate
economic costs or benefits. Some have argued that economic costs
translate into health costs because “wealth leads to health,”?° but one
need not accept that view to agree that economic costs can cause
significant suffering, especially when the distributional effect falls on
the least well-off. These and other conceptual difficulties with simple
interpretations of the Precautionary Principle have led to proposals for
its refinement, some of which are compatible with considering economic
costs and benefits.9!

Despite the Precautionary model’s shortcomings, precautionary
thinking does offer important insights for regulating emerging risks. In
particular, its caution about scientific uncertainty raises doubt about
the advisability of early cost-benefit analyses and counsels in favor of
early research into risky emerging technologies. Although risks to
health, safety, or the environment are rarely literally irreversible, it is
critical to consider the difficulty of reversing such regulation after
entrenchment has occurred.

The Experimentalist model offers a distinct alternative to some
implementations of the Precautionary model, but it could also be

87. For a summary of other responses to the risk-risk tradeoff objection to the Precautionary
Principle, see Noah M. Sachs, Rescuing the Strong Precautionary Principle from Its Critics, 2011
U.ILL. L. REV. 1285, 1316-17 (2011).

88. SUNSTEIN, supra note 83, at 35—-63.

89. For a similar argument, see id. at 25.

90. For a qualified defense of that view, see generally, Cass R. Sunstein, Health-Health
Tradeoffs, 63 U. CHI. L. REV. 1533 (1996).

91. See, e.g., Stephen Charest, Bayesian Approaches to the Precautionary Principle, 12 DUKE
ENVTL. L. & POL’Y F. 265, 272-277 (2002) (advocating a Bayesian approach to risk analysis); Daniel
A. Farber, Uncertainty, 99 GEO. L.J. 901, 936-44 (2011) (weighing scientific and economic
uncertainties for the example of climate change mitigation); Mark Geistfeld, Implementing the
Precautionary Principle, 31 ENVTL. L. REP. 11326, 11328-32 (2001) (suggesting that the
precautionary principle and cost-benefit analysis are not incompatible).
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considered a more nuanced way of implementing the precautionary
vision for the regulation of emerging risks.92

B. Common Law

The Precautionary model’s mirror image is the Common Law
model. In its purest form, the Common Law model would leave those
injured by a new risky technology to their common law remedies. The
more commonly defended form of the Common Law model is a
temporary one, in which the market is allowed to innovate with new
risky technologies until agencies develop information that indicates
that regulation is warranted. But if firms are able to thwart regulation,
the temporary Common Law model can collapse into the permanent
Common Law model.

Some scholars have defended the permanent Common Law
model for risk regulation.?? The absence of regulation would allow for
unlimited market innovation, but it would come at a crippling cost to
those on whom the risk would fall. Common Law enthusiasts argue that
the ex post penalties of tort law can provide some ex ante deterrence
and protection from risk, but there are several well-established
limitations on this deterrent effect.

First, because of causation, standing, evidential, and incentive
problems, tort law is generally ineffective at reducing certain types of
environmental or health risks. These include risks dispersed across a
broad public,® risks that are caused by diffuse sources,? and risks that

92. For a distinct, but related, argument about how to reconcile cost-benefit analysis with
the Precautionary Principle, see generally Driesen, supra note 32.

93. See, e.g., Butler, supra note 6 (arguing that “common law rules should be the
presumptively optimal method of controlling local environmental harms”); Meiners & Yandle,
supra note 6 (arguing that “the common law, aided by state-level controls, could have done much
of the job needed to protect the environment”).

94. See Christopher H. Schroeder, Lost in the Translation: What Environmental Regulation
Does that Tort Cannot Duplicate, 41 WASHBURN L.J. 583, 601 (2002) (explaining that in cases
“where harm falls broadly on a large group and any individual harm does not rise above a threshold
necessary to constitute an actionable injury . . . the sources of the harm may be causing harm that
in the aggregate justifies intervention, but no one will be able to litigate.”).

95. See id. (explaining that cases involving “concentrated effects from diffuse origins, present
different doctrinal problems, especially ones having to do with the cause-in-fact requirement” and
noting that joint and several liability is not always an answer because “the range of cases to which
joint and several liability applies is under continual pressure from defendants claiming it to be
unfair.”). Schroeder emphasizes the special problem of tort claims that combine dispersed harms
and diffuse origins. See id. at 601-02. For a similar argument, see Adam D.K. Abelkop, Tort Law
as an Environmental Policy Instrument, 92 OR. L. REV. 381, 385 (surveying the limits of tort law
regulation of environmental risks and concluding that “in most circumstances, tort law will not
function efficiently and effectively as a lone policy instrument; but nonetheless, it serves important
functions as a complement to regulatory rules.”).
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are latent for decades, let alone risks to future generations, nonhuman
animals, or the natural environment.

Second, emerging risks are especially ill-suited to tort law
because tort claims are generally limited to injuries that were or should
have been foreseeable to defendants.?” The potential injuries that
emerging risks might cause are, by definition, clouded by scientific
uncertainty, so tortfeasors will have at least a potentially successful
defense in arguing they were unforeseeable.

Third, tort defendants in emerging risk cases may be judgment-
proof.?8 Firms innovating with new risky technologies are more likely
to be start-ups than established incumbents. If the risky technology
turns out to cause significant injuries, the market for the firm’s product
may evaporate and the firm may be bankrupt by the time that all
injured plaintiffs are able to sue.

Fourth, relatedly, the solvency of defendants in the tort system
relies on insurance coverage, and insurers are unlikely to cover
emerging risks.? Insurers will only cover risks that they can classify
with some confidence.!®© The claims that will be paid out for emerging
risks will depend on factual predictions about the likelihood and
magnitude of injuries that would be unknown at the time of
underwriting. In addition, if the firms innovating with new risky
technologies are small start-ups, they will likely be unable to self-
insure.

96. See Albert C. Lin, Beyond Tort: Compensating Victims of Environmental Toxic Injury, 78
S. CAL. L. REV. 1439, 1446 (2005) (explaining that, with latent harms, the “passage of time not
only complicates proof, but also increases the risk that a defendant will no longer be financially
viable, assuming that the defendant can even be identified. Compounding plaintiffs' difficulties,
statutes of limitations may bar suit . . . .”).

97. See David G. Owen, Bending Nature, Bending Law, 62 FLA. L. REV. 569, 588-605 (2010)
(explaining that, despite some doctrinal innovations in the 1960s and 1970s, the foreseeability
requirement continues to limit tort liability for injuries caused by what were emerging risks at the
time of the tortious act).

98. See, e.g., Maksim Rakhlin, Regulating Nanotechnology: A Private-Public Insurance
Solution, 2008 DUKE L. & TECH. REV. 2 (2008) (discussing the judgment-proof problem in the
context of nanotechnology risks and noting that many nanotechnology companies are start-ups).

99. For an example in the context of nanotechnology, see id. at 32 (“[S]parse exposure and
toxicology research, a lack of nano-related accident history, and the breadth of nanotechnology
applications leave insurers without reasonable means to classify the risk posed by
nanomaterials.”).

100. See, e.g., Kenneth S. Abraham, Environmental Liability and the Limits of Insurance, 88
COLUM. L. REV. 942, 946-47 (1988) (“When faced with excessive uncertainty regarding . . .
probabilities, an insurer . . . cannot estimate its probable success in diversifying risk through
pooling, and . . . cannot determine the correct price to charge for its risk-bearing services.”).
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These theoretical limitations on the ability of tort law to regulate
risks are predictable.’®? In the case of environmental risks, there is
“[e]mpirical evidence suggest[ing] that environmental torts suits
currently send a weak deterrent signal.”102

The more sophisticated defense of the Common Law model
argues not that the state should abandon public regulation altogether,
but that it should wait until market innovation has produced enough
information that the state can regulate effectively.1%3 The temporary
Common Law model is the tacit position of those who support the status
quo, in which agencies wait to acquire in