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Abstract: Courts routinely resolve factual disputes as an adjunct to settling legal controversies, and such
fact-finding frequently involves scientific and technical evidence. It is important to ask what intellectual
resources judges bring to this task. Instead of assessing how much science judges know or understand, this
essay focuses on the judge’s role in articulating and reinforcing prevailing cultural attitudes toward science.
Background judicial assumptions matter at three significant junctures. First, judges maintain the lay-expert
boundary by deciding whether an issue demands expert testimony at all. Second, judges act as epistemo-
logical gatekeepers, by determining which expert claims and ways of reasoning are entitled to deference
andwhich are not. Third, judges decide how to classify and categorize things of uncertain ontological sta-
tus as a prelude to applying legal rules. Each kind of decision offers a window into judicial common sense,
a relatively neglected topic in studies of law and science.
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The courtroom is a space of reenactment. Something
happened in the world to awaken society’s demand for
moral reckoning: someone must be blamed, someone
punished, someone rewarded for exceptional enter-
prise, someone, if possible, made whole. Whether the
eventwas a deadly assault or the misappropriation of
private funds through an elaborate Ponzi scheme or
a scientific discovery giving rise to intellectual prop-
erty claims, thelegal process offers an opportunity to
replay the sequence of events before an authority ca-
pable of making binding judgments that satisfy our
collective sense of order, compassion, or moral indig-
nation. Such weighty decisions demand a full-blown
commitment to factual truth, for without a baseline
of agreed upon facts, no judgment could satisty the
world’s demands for justice.

Courts can be seen in this sense as sites of trans-
lation. What happened back there and then must
be replayed as accurately as possible here and now
before an empowered moral adjudicator, a judge,
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usually supported in U.S. lower courts by
afact-findingjury. Like a pointillist paint-
ing decomposed into its individual dots
and pixels of paint, each moment, each
unit of action from the bygone event
must be brought into the adjudicatory set-
ting, physically or verbally, in a form suf-
ficiently reliable to render moral evalua-
tion both possible and plausible. Each ele-
ment, then, must be transported before
the eyes of the adjudicator in trustworthy
form, a form recognizably related to the re-
ality of the circumstances in question. No
wonder, then, that a murder trial can con-
sume months of preparatory time, a cor-
porate financial scandal can take years to
unravel, and a regulatory or patent contro-
versy can take seven years or more to jour-
ney to the Supreme Court. No wonder, too,
that the rules of translation by which the
external drama is brought in and reenact-
ed in contexts of adjudication have attract-
ed so much attention from legal analysts.

Scientific evidence presents special prob-
lems of translation. First, science itself is
already a form of translation: it is a means
of making the facts of nature knowable in
human terms, through instrumental mea-
surements, visual or quantitative represen-
tations, and specialist discourses that en-
able followers to build on findings that have
gonebefore. Second, when serving the pur-
poses of the law, science and its associated
technologies offer an especially powerful
means for bridging time and space, as war-
ranted truth-telling mechanisms that can,
when properly used and interpreted, bypass
distortions produced by human memory
or motives. Yet science cannot speak for it-
self to a legal factfinder. Science’s gaze on
matters in dispute is always at a remove,
transmitted through intermediaries, both
human and nonhuman, that stand in for
what actually is. When scientific evidence
is introduced in court, there is thus a dou-
ble challenge: the presentation must close
the gap between the original action and its

courtroom replication (for example, by es-
tablishing a chain of custody for physical
samples) and it must persuade the court
thatscience’s findings relate truthfully and
reliably to the events, actions, intentions,
and consequences that are the subject mat-
ter of adjudication.

The primary social innovation through
which the law has sought to accommo-
date science is the figure of the expert wit-
ness. Rule 702 of the Federal Rules of Evi-
dence provides that a person qualified by
“knowledge, skill, experience, training, or
education” can offer specialized testimony
to facilitate a court’s determination of sci-
entific or technical facts. The expert testi-
fies to the authenticity and meaning of the
traces left by the questioned actions, there-
by bridging the gap between the unrecord-
ed past and its present reenactment. This
performance entails a second-order prob-
lem that has preoccupied the law for more
than two hundred years." How can the le-
gal factfinder be sure that the expert is of-
fering dependable testimony and not un-
substantiated personal opinion or, worse,
false, fraudulent, or misleading views
clothed in the authority of expertise ?

In this essay, [ focus not on the reliability
of expertise, but on the judge’s role in artic-
ulating and reinforcing prevailing cultural
attitudes toward science. This topic has re-
ceived relatively little attention from legal
practitioners and scholarly commentators.
Yet judicial thinking is of paramount im-
portance in three ways. First, judges con-
sider and ratify how scientific and legal au-
thority should work vis-a-vis each other,
forinstance by determining whether an is-
sue does or does not demand expert testi-
mony. Second, judges play the part of epis-
temological gatekeepers. The judge’s eye
determines which expert claims are en-
titled to consideration in the courtroom,
or not, thereby privileging certain ways
of knowing above others. Third, and per-
haps least visibly, judges exercise ontolog-

Deedalus, the Journal of the American Academy of Arts & Sciences



ical power by deciding how to classify and
categorize things for purposes of legal de-
cision-making.

In making all three sets of moves, courts
operate to some extent as amplifiers of
common sense, importing widely held
cultural ideas about how things work into
their assessments of both the necessity for
and the reliability of scientific and tech-
nical expertise. Though tacit and infor-
mal, such judgments are neither wholly
subjective nor arbitrary. They are rooted
in engrained collective beliefs, acommon
sense that has power precisely because it
operates below the level of conscious argu-
ment, in a register of cultural familiarity,
and hence is not open to questioning, in-
deed is accepted as integral to law.

In an influential essay, the anthropolo-
gist Clifford Geertz urged his fellow cul-
tural analysts to view common sense as
an ordered system of thought, on a par
with more formal systems such as “phys-
ics, or Islam, or law, or music, or social-
ism.”* Common sense, in Geertz’s telling,
fills in the gaps of experience, when con-
ventional explanations and classifications
fail, and it does so in ways that are cultur-
ally intelligible, widely shared, and hence
unquestioned by members of a given soci-
ety. Boundary-crossing anomalies, Geertz
suggested, are treated differently in differ-
ent cultures. Intersexuality, to take one ex-
ample, is known in all human societies, but
itis variously classified as horror, wonder,
or simple biological error because differ-
ent shared assumptions about the nature
of sexuality condition responses to the ap-
parent anomaly of not being either sim-
ply male or simply female. Geertz conclud-
ed that, “Common sense is not what the
mind cleared of cant spontaneously appre-
hends; it is what the mind filled with pre-
suppositions....concludes.”3 Through an
analysis of significant Supreme Court de-
cisions, this essay probes the presupposi-
tions about science and technology, and
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their uses as evidence, that fill the minds Sheila

of the federal judiciary.

What qualifies an expert’s testimony
as good enough to count as pertinent evi-
dence? The U.S. Supreme Court wrestled
with this question in three landmark evi-
dence decisions of the 1990s, beginning in
1993 with Daubertv. Merrell Dow Pharmaceu-
ticals, Inc.# In that first and still most signit-
icant decision, the Court held that the ear-
lier rule for the admissibility of scientific
evidence in federal proceedings, derived
from a 1923 appellate decision in a murder
trial, Frye v. United States, had been super-
seded by the Federal Rules of Evidence.>
The Frye standard turned on whether a
novel scientific procedure enjoyed gen-
eral acceptance in the relevant scientif-
ic community. The Federal Rules of Evi-
dence, as interpreted in Daubert, did not
endorse this one factor test.® More point-
edly, the Court reminded judges that they
were responsible for acting as gatekeep-
ers with respect to proffered expert testi-
mony and offered guidance on what that
meant. Judges should think like scientists
in assessing the relevance and reliability of
scientific evidence, using the same criteria
that scientists would apply. While caution-
ing against treating them as a “checklist,”
the Court named four criteria that instant-
ly became, to some degree, canonical: is
the claim falsifiable and has it been tested ;
was it peer reviewed; has an error rate been
determined; and has the underlying sci-
ence won general acceptance ?

Following Daubert, the judge’s under-
standing of what science is, how it works,
and what constitutes legitimate expert
representations of scientific knowledge
became a decisive influence on determina-
tions of admissibility. What, though, did
this shift mean in terms of “law’s knowl-
edge” ?7 Did science’s ways of knowing in-
deed displace traditional modes of judicial
reasoning, or was some more complex al-
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chemy at work in the translation exercise
that Daubert so radically reconfigured ? Did
particular traits of judicial epistemology,
particular styles of reasoning, or ways of
assessing the facts of the world gain pow-
er and influence in the post-Daubert adju-
dicatory environment ? Kumbho Tirev. Car-
michael, the last of the Daubert trilogy, of-
fers particular illumination.?

On July 6, 1993, Patrick Carmichael, one
of the plaintiffs in Kumho, was driving a
minivan when the right rear tire blew out,
killing one passenger and severely injuring
several others. The plaintiffs claimed that
the blowout was due to a defect in the de-
sign or manufacture of the failed steel-belt-
ed radial tire. Their case rested to a signif-
icant degree on the testimony of Dennis
Carlson Jr.,amechanical engineer and pro-
fessed expert in tire failure analysis, who of-
fered his informed opinion that the blow-
out was not caused by ordinary wear or mis-
use, but rather by a design defect.

Through visual and tactile inspection,
Carlson concluded that a manufacturing
defect had caused the tread to separate
from the body, or “carcass,” of the tire, de-
spite evidence that the tire was seriously
worn and had been inadequately repaired
for punctures on two occasions.? The dis-
trict court mechanically applied the four
Daubert criteria to Carlson’s evidence
and found it inadmissible. The Eleventh
Circuit Court of Appeals reversed on the
ground that the Daubert standard applied
only to scientific, not technical, evidence,
and the Supreme Court, under Chief Jus-
tice Rehnquist, agreed to review that deci-
sion. The questions before the Court were
whether Daubert’s gatekeeping criteria ap-
plied only to scientific evidence or also to
technical and other nonscientific expert
evidence; and, if so, whether the four
Daubert criteria could be used to assess re-
liability in this case. The Court ruled posi-
tively on both counts, reversing the Elev-
enth Circuit ruling.

In the original trial and first appeal, Den-
nis Carlson’slegitimacy as an experthad not
been in question. But it was not obvious to
the courts what kind of expert he was and,
consequently, whether his kind of knowl-
edge could be held to the Daubert standard
for scientific expertise. Judge Stanley Birch,
writing for the Eleventh Circuit, ruled that
this determination was crucial. “In short,”
Birch concluded, “a scientific expert is an
expert who relies on the application of sci-
entific principles, rather than on skill- or
experience-based observation, for the basis
of his opinion.”° Citing a Sixth Circuit de-
cision to support this distinction, Birch re-
visited that court’s analogy, in which a hy-
pothetical jury needs an explanation of a
bumblebee’s ability to fly." You might bring
in an aeronautical engineer, the Sixth Cir-
cuit mused, to explain general principles of
flight that could be applied to the bee. Even
if such an expert had never seen a bumble-
bee, the testimony could still be admitted as
relevant evidence. On the other hand, the
testimony of a beekeeper with no scientif-
ic training could also plausibly tell the jury,
on thebasis of firsthand observations, that
bumblebees always take off into the wind.
“In other words,” the Sixth Circuit con-
cluded, “the beekeeper does not know any
more about flight principles than the jurors,
but he has seen alot more bumblebees than
they have.”"* Here, the beekeeper’s experi-
enceisseen as differentin degree, but notin
kind, from that of a juror, and is entitled to
be heard for that very reason: the beekeeper
knows relevant facts better than any juror.
Thisisnotso for the aeronautical engineer,
who knows nothing about bees in particu-
lar and hence must draw on certified theo-
retical knowledge for authority.

Carlson, by this reckoning, presented a
conundrum. With formal degrees in me-
chanical engineering and ten years of expe-
rience in tire testing at Michelin, Carlson
offered testimony that was hard to clas-
sify in terms of the beekeeping analogy.
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Judge Birch wondered, “is the testimony
atissue in this case more like that of a bee-
keeper applying his experience with bees
or that of an aeronautical engineer apply-
ing his more generalized knowledge of
the scientific principles of flight?”'3 De-
spite Carlson’s engineering qualifications,
Birch concluded that he was, in terms of
the issue at hand, a beekeeper of tire fail-
ures: “Like a beekeeper who claims to have
learned through years of observation that
his charges always take flight into the wind,
Carlson maintains that his experiences in
analyzing tires have taught him what ‘bead
grooves’ and ‘sidewall deterioration’ indi-
cated as to the cause of the tire’s failure.”'4
Ergo, Birch reasoned, Carlson’s testimo-
ny fell outside of Daubert’s scope —in the
realm of experience rather than science -
and the district court therefore erred in ap-
plying the Daubert criteria and ruling his
evidence inadmissible.

The Eleventh Circuit’s attempt to draw a
brightline between science and nonscience
flies in the face of much historical work in
science and technology studies showing
that, in the conduct of science, there is no
essential distinction between theory and
practice, or “head” and “hand” in the ter-
minology of historian Steven Shapin and
sociologist Barry Barnes.” Such demarca-
tions are culturally produced and pedagogi-
cally transmitted rather than intrinsic to the
scientific enterprise. The Supreme Court
did not cite such insights, but came to sim-
ilar conclusions from different assumptions
about how to articulate a sensible demarca-
tion between science and nonscience.

During oral argument, Chief Justice Wil-
liam H. Rehnquist signaled his discom-
fort with any categorical distinction be-
tween science and expertise. “All right,” he
summed up with more conviction than ele-
gance, “and then you'd also agree that there
isn’t a rigid categorization as between sci-
ence or not where you could say the Daubert
test is or is not useful. The answer is both
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within and outside something that the Sheila
Harvard University would call science or Jasanoff

something. I mean, sometimes within that,
sometimes outside of it ... Daubert’s help-
ful, sometimes it’s not helpful. 16

Crucially, Rehnquist indicated that it is
the judge who decides on a case-by-case
basis when Daubert is “helpful” and when
it is not —not “the Harvard University”
nor the academic scientific establishment.
This point was brought home by Judge Jed
S.Rakoff during the discussionsleading to
this issue of Deedalus. He noted that judg-
es routinely make distinctions among
Daubert’s four criteria based on their pre-
conceived understandings of what is or is
not germane to doing good science:

I think this error rate one is often not con-
sidered arequirement. There are many kinds
of science that — they don’t have a known
error rate, and I think many judges will ac-
cept that that’s not dispositive. ... But with
respect to whether it’s been tested or not,
most judges seem to believe that, “God, if
itisn’t —hasn’t been tested, how could it be
called science?” So, yeah, that one is taken
as asine qua non. Has it been peer reviewed
and the subject of publication? Well, if it
hasn’t been that, then it’s just someone’s...
idea - that we have no idea whetherit’s ever
been put to the test, and the test there is very
similar to the legal tests of cross examination. So
it comes naturally to judges to say, “If it hasn’t
been peer reviewed and publicized, that’s...
pretty damning.” The error rate, different — I
don’t think more judges regard that as asine
qua non, and then the fourth is, of course, the
old-fashioned Frye test, whether it’s generally
accepted, and the question, always, there is
what’s the relevant group.”

The passage as a whole illustrates the
commonsensical mindset with which
judges decide how to apply Daubert, a pro-
cess that foregrounds longstanding judi-
cial intuitions about what makes any claim
stronger or weaker than another. Particu-
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larly noteworthy in this text is the equat-
ing of peer review with cross-examination,
amethod of adversarial questioning deep-
ly familiar to judges and one long seen as
capable of separating the wheat of truth
from the chaff of false pretenses.

Later in the Kumho oral argument, Rehn-
quist clarified his position regarding ex-
pert evidence: namely, that inductive ar-
guments are insufficient unless they are,
in effect, theory-laden.

[I]n my mind, anyway, I think the hardest
question for you would be, you'd say, well,
look, there is a theory going on here that in
the absence of these four specific factors, not
any kind of abuse but four kinds, beading,
flange, whitewall discoloration, and some
other thing, that your expert seems to say,
in the absence of those four things, it must
have been defect.

And immediately a common sense person thinks,
what ? You mean nails couldn’t be an abuse ?
You mean, it’s bald couldn’t be an abuse ?

And the expert says — if the expert then says,
well, Thave alot of experience at this, you say,
wait a minute. You couldn’t have seen hun-
dreds or thousands of tires that have had two
nails — you know, two nails driven into them,
and they’re bald, and they’ve gone 100,000
...that’s impossible.

You're going on some theory, and if you’re
going on some theory, you tell me who else
believes that theory.'®

Implicit in Justice Rehnquist’s thinking,
as in Judge Birch’s, is the idea of the pu-
tative “common sense person” as an ex-
pert on things-in-the-world, and a person
whom the judge is entitled to represent
when elucidating such everyday under-
standings. In his spontaneous dramatiza-
tion of expertise encountering lay skepti-
cism, the Chief Justice in effect tests the
limits of the expert’s reasoning, as well
as the improbable certainty of his expe-
rience-based claims, by constructing al-

ternative, common-sense scenarios that
display the gaps between Carlson’s ob-
servations and the conclusion drawn
from them. To support a claim on the ba-
sis of experiential knowledge, Rehnquist’s
imagined interlocutor insists, the expert
must be “going on some theory,” because
only such a theory could rule out all oth-
er intervening causal stories (such as the
nails or the baldness); and then the expert
had better be able to marshal the resourc-
es of alike-minded community (“you tell
me who else believes that theory”). If such
supportis not forthcoming, Rehnquist im-
plies, then that expert’s gaze is no more re-
liable than anyone else’s.

Behind Rehnquist’s questioning is clas-
sic Humean skepticism, an assumption
that a finite number of observations of
other tires could not possibly provide a
firm basis for conclusions regarding the
one that failed. The only legitimate foun-
dation for so particular a claim must be a
general theory, and here Rehnquist reverts
back to the familiar comfort of the Frye
rule. If there is an applicable theory, then
others should also believe in it; in other
words, it should be generally accepted.

In deciding Kumho, the Court unani-
mously agreed that no a priori boundary
between science and engineering or oth-
er forms of expertise was practically work-
able: “Finally, it would prove difficult, if
not impossible, for judges to administer
evidentiary rules under which a gatekeep-
ing obligation depended upon a distinc-
tion between ‘scientific’ knowledge and
‘technical’ or ‘other specialized’ knowl-
edge. Thereisno clearline that divides the
one from the others.”* Illustrating a ju-
dicial predilection for citing legal author-
ity even for matters of epistemic princi-
ple, the Court turned to the great common
law jurist Learned Hand for the proposi-
tion that experts may come to their con-
clusions through the use of “general truths
derived from...specialized experience.”*°
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But it was in part three of the opinion,
authored by Justice Stephen Breyer, that
the majority most clearly articulated its
epistemological sensibilities. Ostensibly
instructing the trial court on how it could
reasonably have applied the Daubert crite-
ria to Carlson’s testimony, Justice Breyer
never mentioned the four tests. He in-
stead conducted, in effect, his own virtu-
alinspection of the contested tire; signifi-
cantly, the opinion even included a picture
from a manual on how to buy and care for
tires. The conclusions reached by the tire
expert’s eye fell short in the light of the
judge’s (presumably more rigorous) re-
examination of the evidence:

The [trial] court could reasonably have won-
dered about the reliability of a method of vi-
sual and tactile inspection sufficiently pre-
cise to ascertain with some certainty the
abuse-related significance of minute shoul-
der/center relative tread wear differences,
but insufficiently precise to tell “with any
certainty” from the tread wear whether a tire
had traveled less than 10,000 or more than
50,000 miles.?!

We see here the law’s age-old reliance
on direct eye-witnessing as the means
through which events are most reliably re-
constructed in the courtroom —but with a
twist.?* Carlson’s spurious precision failed
to meet the common-sense standard of
“intellectual rigor” that Justice Breyer and
his coauthors deemed necessary to rule out
alternative causes.

The Daubert trilogy tilted epistemic au-
thority subtly but surely in favor of how
judges see and know the world, includ-
ing how they imagine science itself, when
they are prepared to substitute their own
authority for that of an expert witness, and
how they classify the products of science
and technology. These judgments are per-
vasive, cutting across many domains of law
that are not normally seen as ripe for epis-
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temic analysis; for example, environmen-  Sheila
tal law, intellectual property law, and con- Jasanoff

stitutional law. Yet in high-profile cases in
all these areas, the ultimate legal judgment
has turned on how the courts, including
especially the Supreme Court, analyze the
things that science and technology intro-
duce into the world. Once again, these are
decisions in which judicial common sense
governs, though the foundations of such
intuitions are seldom questioned or laid
bare for critical inquiry. Examples from re-
cent case law illustrate these points.

Environmental law. Few areas of modern
law rely as much on the scientific assess-
ment of causes as environmental regula-
tion and the repeated challenges against
it. Causes and consequences are difficult
to establish with any certainty. It is clear
from the long record of environmental lit-
igation that repose on technical issues ulti-
mately results less from agreements about
whatis true than from parties’ acceptance
that scientific assessment procedures were
properly followed, including those for so-
liciting expert advice and subjecting it to
the scrutiny required by applicable statu-
tory mandates.

Environmental law runs into special dif-
ficulties when regulatory action is direct-
ed toward previously unrecognized haz-
ards. In these cases, the regulator often con-
fronts an entity or agent that was either not
known at all (such as small particulate mat-
ter deemed since the late 1990s to be sub-
stantially responsible for urban respirato-
ry disease), or is shown to have unsuspect-
ed properties that make it nolonger suitable
for its original purposes (for example, lead
asantiknock agent, DDT asinsecticide, tha-
lidomide as anti-morning sickness drug,
or atrazine as weed killer). In such cases,
questions about the science become inter-
laced with politics. Huge stakes may hang
on whether a product crosses the line from
safe to dangerous or, indeed, is recognized
at all as a potential regulatory target.
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Thelong-running U.S. debate on climate
change illustrates how environmental
science is vulnerable to concerted attack
when new, scientifically certified objects
and phenomena threaten settled lifestyles.
The first two decades of the twenty-first
century saw repeated reversals in federal
policy based on the political alliances of
the administration in power, particularly
along the dividing line between fossil fuels
and renewable energy. For the most part,
these conflicts played out at the level of sci-
ence and regulatory policy at the Environ-
mental Protection Agency (EPA), but they
spilled into courts in one landmark case,
Massachusetisv. EPA, which also serves as a
kind of instruction manual on how judg-
es negotiate the competing claims of sci-
ence and law in rendering the facts of na-
ture tractable for moral adjudication.?

In this case, the majority deferred to
science, as the EPA also had, in accepting
“the existence of a causal connection be-
tween man-made greenhouse gas emis-
sions and global warming.” But unlike the
EPA, the Court also concluded that the lan-
guage of the Clean Air Act was expansive
enough to admit new entities like green-
house gases into the definition of “air pol-
lution”: “While the Congresses that draft-
ed §202(a)(1) might not have appreciated
the possibility that burning fossil fuels
could lead to global warming, they did
understand that without regulatory flex-
ibility, changing circumstances and sci-
entific developments would soon render
the Clean Air Act obsolete. The broad lan-
guage of §202(a)(1) reflects an intention-
al effort to confer the flexibility necessary
to forestall such obsolescence.”>4 Resolv-
ing the definitional question also resolved
the issue of the EPA’s authority to act: “Be-
cause greenhouse gases fit well within the
Clean Air Act’s capacious definition of ‘air
pollutant,” we hold that EPA has the stat-
utory authority to regulate the emission
of such gases from new motor vehicles.”

Justice Antonin Scalia, in a sharply word-
ed dissent, disagreed with the majority’s
construction of the act and urged a more
prosaic reading of the term “air pollutant.”
He found less certainty in the science than
his colleagues did, but just as importantly,
he concluded that the EPA had rightfully in-
terpreted the words of the Clean Air Act as
not requiring the regulation of greenhouse
gases. Scalia’s turn to common sense took
the form of insisting that the language of
the law be given its plain meaning:

We need look no further than the dictio-
nary for confirmation that this interpreta-
tion of “air pollution” is eminently reason-
able. The definition of “pollute,” of course,
is “[t]o make or render impure or unclean.”
Webster’s New International Dictionary
1910 (2d ed. 1949). And the first three defini-
tions of “air” are as follows: (1) “[t]he invis-
ible, odorless, and tasteless mixture of gases
which surrounds the earth”; (2) “[t]he body
of the earth’s atmosphere; esp., the part of
it near the earth, as distinguished from the
upper rarefied part”; (3) “[a] portion of air
or of the air considered with respect to phys-
ical characteristics or as affecting the sens-
es.”Id., at 54. EPA’s conception of “air pollu-
tion” - focusing on impurities in the “ambi-
ent air” “at ground level or near the surface
of the earth” —is perfectly consistent with
the natural meaning of that term.*s

Faced with the ontological problem of
slotting a new physical entity — “green-
house gases” - into a preexisting statuto-
ry framework, the justices divided in their
conclusions, but each position rested on
the author’s own tacit sense of how the
law-science relationship should properly
work. For the majority, it made sense that
science declares the state of how things
are, and itis only natural to interpret broad
legal language to accommodate changesin
our understanding of the world. For Jus-
tice Scalia, a strong advocate for the sov-
ereignty of the legal text, it was just as nat-
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ural (or commonsensical) to insist that
words, first of all, be given their ordinary
meaning.2® If those “natural” meanings
reasonably supported the agency’s deci-
sion not to recognize a new regulatory ob-
ject, then no amount of scientific urgen-
cy could undermine that judgment. The
remedy, if any, would have to come from
the legislature that wrote the law, the only
body entitled to change the words to per-
mit a new reading.

Intellectual property law. Ontological judg-
ments are the basic stuff of intellectu-
al property decisions, since at the core of
most awards or denials of such rights are
determinations whether something new
(or, in the case of copyright, original) has
been created and, if so, whether it is the
kind of thing for which the award of such
rights was meant. In the case of patents,
both judgments reveal tacit judicial un-
derstandings of what inventiveness means
and where the boundary lies between na-
ture and human artifice, along with beliefs
about the right relationship between sci-
entific and legal innovation.

Thus, in Diamond v. Chakrabarty, the
landmark 1980 decision in which a divid-
ed Supreme Court held that human-made
living organisms are no different from
nonliving ones for purposes of patenting,
Chief Justice Warren Burger’s opinion cast
the law’s role as essentially passive.?” Like
the majority opinion in Massachusetts v.
EPA almost thirty years later, Chakrabarty
construed the governing law as expansive
enough to accommodate changes in sci-
ence. Congress, the Court famously held,
“plainly contemplated that the patentlaws
would be given wide scope,” so that pat-
ents could be granted for “anything un-
der the sun that is made by man.” At the
same time, the Court positioned itself as
powerless to change the course of scien-
tific or technological progress: “legisla-
tive or judicial fiat as to patentability will
not deter the scientific mind from prob-
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ing into the unknown any more than Ca- Sheila

nute could command the tides.”?8 This Jasanoff

was a remarkable bit of rhetorical jiujitsu
in adecision widely regarded as having en-
abled the modern biotechnology industry
to come into being, and it was justified in
part by invoking a trope of demonstra-
tion through ordinary empirical witness-
ing: theking at the shore powerless to hold
back the sea from advancing.

The importance to courts of the no-
tion of plain, unobstructed seeing shines
through in another patent decision over-
turning years of settled legal practice: the
Supreme Court’s 2013 decision in the Myr-
iad Genetics case, ruling that human genes
are not patentable.>® Here, in a case chal-
lenging patents that Myriad held on human
breast cancer genes, the Justice Department
and the American Civil Liberties Union
(ACLU) presented the Court with meta-
phors that would make plain why only one
conclusion was reasonable. The genes that
Myriad had isolated, petitioners claimed,
could be seen by anyone who cared tolook;
it took no special inventiveness to discern
them. To make this argument stick, the Jus-
tice Department invented a hypothetical in-
strument — the “magic microscope” — argu-
ing: “[I]f an imaginary microscope could
focus in on the claimed DNA molecule as it
exists in the human body, the claim covers
ineligible subject matter.”3° Chris Hansen,
lead lawyer for the ACLU, opted in oral argu-
ment for a still more elemental metaphor:
gold, with its connotations of extraction
and mining. Finding a method of extract-
ing gold, Hansen said, might entitle one to
a patent, as would finding a new use, such
as “a new way of using gold to make ear-
rings.”3! But the gold itself would not be
patentable and neither are genes extracted
from the human body.

Unlike the reference to King Canute in
Chakrabarty, which echoed an amicus brief
by the biotechnology company Genentech,
neither the magic microscope nor the gold
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analogy survived into the Court’s gene pat-
enting decision. The moves that ACLU at-
torney Hansen made to classify genes as
products of nature did, however, resonate.
With the same matter-of-factness conveyed
in the ACLU’s oral argument, the Court
ruled that “Myriad did not create anything.
To be sure, it found an important and use-
ful gene, but separating that gene from its
surrounding genetic material is not an act
of invention.”3* If nature was the initial in-
ventor, then no amount of brilliance, effort,
or innovation could render nature’s work
patentable. Put differently, the Court con-
cluded: “discovery, by itself, does not ren-
der the BRCA genes ‘new...composition|s]
of matter,” §101, that are patent eligible.”33
And the key to distinguishing between in-
vention and discovery remained the act of
seeing: anyone, after all, could see that the
“location and order of the nucleotides [in
an isolated gene] existed in nature before
Myriad found them.”34 By contrast, syn-
thetic complementary DNA (cDNA) could
be patented because it is made up of a nu-
cleotide sequence that does not visibly ex-
ist within the body.

Constitutional law. In an era in which hu-
man lives are ever more intimately en-
twined with the products of science and
technology, ontological judgments have
begun to figure with increasing frequency
in constitutional decision-making. Back in
1967, in what now feels almost like ancient
history, the Supreme Court decided 7 to 1
in Katz v. United States that a warrantless
wiretap violates the Fourth Amendment.3>
A physical intrusion was not deemed nec-
essary for constitutional purposes; it was
sufficient that the defendant had sought to
reserve the space as private. It was in this
respect, Justice John Harlan concurred, an
areawhere, asin a home but notin afield,
“aperson has a constitutionally protected
reasonable expectation of privacy.”3¢ The
telephone booth was transformed, in the
eye of the Court, into an enclosed space,

similar to aroom, whose walls should have
provided safeguards against the intrusive,
if metaphorical, “presence” of the wire-
tapping machine.

Developments in many areas of engineer-
ing and technology (such as nanotechnolo-
gy, gene editing, robotics, and artificial in-
telligence) are further blurring boundaries
between taken-for-granted classifications
that once provided clear baselines for con-
stitutional jurisprudence. At stake are ques-
tions about the division between nature and
artifice, life and death, and human and non-
human. Is a cell line sufficiently continu-
ous with the human body it came from to
deserve some degree of special treatment,
such as informed consent to being used in
research 737 What sorts of personal rights
extend to “data subjects,” for example, the
right to be forgotten 233 What would it mean
forrobots to be classified as “electronic per-
sons,” with explicit rights and obligations ?
Questions such as these are bound to prolif-
erate in coming decades, focusing renewed
attention on the intellectual resources with
which courts approach these novel tasks of
boundary drawing.

Such issues are already being addressed
by U.S. high courts. An instructive exam-
pleisthe Supreme Court’s 2014 decision in
Riley v. California, holding that the Fourth
Amendment protects against warrantless
searches of cell phones.32 While this de-
cision can be seen as a principled exten-
sion of earlier decisions such as Katz, Chief
Justice John Roberts’s reasoning displays
a more interesting dynamic. Roberts did
not rest his opinion so much on a theory of
the kinds of spaces in which people should
feel secure as on the kinds of subjects we
have become in the digital age: in effect,
cyborgs. Cell phones, he noted, stand in
for many different kinds of recording and
storage technologies that register informa-
tion about private lives: “They could just
as easily be called cameras, video players,
rolodexes, calendars, tape recorders, li-
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braries, diaries, albums, televisions, maps,
ornewspapers.” As such, they are de facto
extensions of human selves. Indeed, as the
Chief Justice mused, cell phones are “now
such a pervasive and insistent part of daily
life that the proverbial visitor from Mars
might conclude they were an important
feature of human anatomy.”4°

It is perhaps not surprising that a judge
trained in the common law’s style of empir-
ical reasoning imagined a Martian who, like
its human counterpart, would focus in the
firstinstance on the visible connections be-
tween the cell phone and the human anato-
my. Yet the decision turned on a more sub-
tle difference between the cell phone and
any other device a person might be carry-
ing. It was the capacity of the phone to pro-
vide entry into a person’s consciousness —
by revealing contacts, photographs, e-mail,
telephone data, Internet search records —
that was at stake in the ruling. The material
object, in other words, makes the normal-
ly locked and protected spaces of the hu-
man mind visible to prying eyes. To claim a
cell phoneis “materially indistinguishable”
from any other physical object was, Roberts
therefore concluded, “like saying a ride on
horseback is materially indistinguishable
from a flight to the moon.”

Looking across the broad terrain of legal
encounters with science and technology, it
is hard toignore the extent to which judges
inthe U.S. legal system have become trans-
mitters of cultural common sense, particu-
larly in their views on the right ways to in-
tegrate scientific knowledge and technical
expertise into the fabric of the law. Even
in those areas where the law explicitly de-
fers to science, as in Daubert’s injunction
to judges to think like scientists, we find
that deference is filtered through preexist-
ingjudicial ideas that shape choices at cru-
cial junctures: how the law should accom-
modate changes in science; who counts as
an authoritative expert; and how new ob-
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jects should be classified for purposes of Sheila
Jasanoff

applying established legal rules.

Despite Daubert’s supposedly revolution-
ary impact on the admissibility of evidence,
acloselook at Kumho shows how quickly ju-
dicial common sense reasserted itself, con-
solidating even greater power over a wid-
er range of knowledge in the hands of the
judge. Deeply enmeshed within that ex-
pansion of power was an epistemic tilt to-
ward the credibility of the eyewitness above
the abstracted, probabilistic knowledge of
the witness who appeals to scientific theo-
ry. Under the guise of better science in the
courtroom and more rigorous assessment
of scientific evidence, the law thus reassert-
ed its ancient sources of authority: case-by-
casereasoning and the fundamental role of
direct eyewitnessing, nominally guided by
the Daubert criteria as a stronger armature
for older forms of judicial empiricism.

Common sense in its nature is unreflec-
tive. In Geertz’s terms, it steps in as “what
everybody knows” and is readily accept-
ed for that very reason. Judicial common
sense is no exception: yet there has been
little systematic inquiry into how judges
think about science and technology, let
alone into the consequences of buying into
particular theories of the scientific method
or technological change. Common sense
ensures a kind of stability in the workings
of society, and its role in legal reasoning
may, in that respect, serve a valuable func-
tion as an affirmation of important com-
munal norms and a safeguard against over-
ly rapid and arbitrary turns of the wheel.
Yet when federal judges serve society over
many decades, one may ask whether such
lack of self-awareness in the law is an un-
mitigated public good. More than having
judges think like scientists, both the judi-
ciary and society would benefit from deep-
erreflection on what it means — in societies
transformed by scientific and technological
change - to think like judges about science,
evidence, and invention.
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