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RESEARCH MISCONDUCT: DEVIANCE, DUE PROCESS,
AND THE DISESTABLISHMENT OF SCIENCE*

Dan L. Burk**

INTRODUCTION

The problem of fraud and misconduct in the course of scientific
research has become a topic of national and international attention. Once
a matter reserved for insular professional concern' and study by esoteric
sub-specialties of sociology,2 scientific misconduct has become the subject
of front-page media attention3 and the obsession of indignant Congres-
sional committees.' Oceans of ink have been spilled in contemporary
legal, historical, and social analysis of this topic, as learned societies,'
outspoken attorneys,6 and investigative reporters7 have all offered their
perspective on the question.

It is not entirely clear whether the increased prominence of scientific
misconduct is due to a surge of misconduct or to the unveiling of a long-
standing but hidden problem. Certainly the appearance of sensational mis-
conduct cases has come at a time when the research community appears
generally troubled. Recent scholarship on the social structure and practice
of science indicates that science as a community and as a profession is

* Copyright 1995 by Dan L. Burk and The George Mason Independent Law Review. All rights

reserved. Portions of this paper were presented at the symposium on "Legal and Regulatory Issues in
Biotechnology," co-sponsored by the American Chemical Society's Biotechnology Secretariat and
Division of Chemistry and the Law, March 14, 1994.

** Visiting Assistant Professor of Law, George Mason University. B.S., Brigham Young Univer-
sity, 1985; M.S., Northwestern University, 1987; J.D., Arizona State University, 1990; J.S.M., Stanford
University, 1993.

See, e.g., Andre Cournand, The Code of the Scientist and Its Relationship to Ethics, 198
SCIENCE 699 (1977).

2 See Harriet Zuckerman, The Sociology of Science, in THE HANDBOOK OF SOCIOLOGY 511,520-
25 (Neil J. Smelser ed., 1988).

' See, e.g., Philip J. Hilts, Federal Inquiry Finds Misconduct By a Discoverer of the AIDS Virus,
N.Y. TIMES, Dec. 31, 1992, at Al.

See, e.g., Scientific Fraud: Hearings Before the Subcomm. on Oversight and Investigations of
the House Comm. on Energy and Commerce, 101st Cong., 1st Sess. (1989).

See PANEL ON SCIENTIFIC RESPONSIBILITY AND THE CONDUCT OF RESEARCH, COMMITTEE ON
SCIENCE, ENGINEERING AND PUBLIC POLICY, NATIONAL ACADEMY OF SCIENCES, NATIONAL ACADEMY
OF ENGINEERING, INSTITUTE OF MEDICINE, RESPONSIBLE SCIENCE: ENSURING THE INTEGRITY OF THE

RESEARCH PROCESS (1992) [hereinafter RESPONSIBLE SCIENCE].

6 See Barbara Mishkin, Responding to Scientific Misconduct: Due Process and Prevention, 260
JAMA 1932 (1988).

WILLIAM BROAD & NICHOLAS WADE, BETRAYERS OF THE TRUTH (1982).



GEO. MASON INDEP. L. REV.

passing through a period of upheaval and transition.' Patterns of govern-
mental funding are shifting, the structure of academic research institutions
is changing, and there appears to be a general movement from autonomous
basic research toward directed commercial research.9 Recent misconduct
cases share a certain pathology regarding research funding and pressure to
publish noteworthy research; such pressures are characteristic of the sci-
entific community's current difficulties. Consequently, some commentators
have attributed the apparent rise in scientific misconduct to the stress of
the present transitionary period."

What has gone entirely unmentioned, however, is the role that
scientific misconduct is playing in shaping the future of science. Whether
a symptom of the scientific community's current distress, or a trend only
now revealed by the current distress, the issue of scientific misconduct
promises to play a pivotal role in defining the state of science for the
foreseeable future. Scientific misconduct acts in this catalytic role because
it serves as a contact point between the institutions of science and those of
the law. Because of their differing goals and traditions, the institutions of
science have traditionally been distinguished by rules of conduct that are
informal, voluntary, and internalized; whereas the institutions of law are
characterized by rules of conduct that are formal, coercive, and external.
Despite the enormous disparity in their character, legal institutions are now
exerting an enormous influence upon the practice of science. Via the
medium of scientific misconduct, the social institutions of science are
clearly being driven away from their traditionally informal structure and
toward a more rigid and formal structure reflecting that of legal institu-
tions. The result of this formalization, so foreign to science, is certain to be
profound, and appears likely to alter the practice of science forever.

Accordingly, this article undertakes an initial review of the role that
scientific misconduct has played in formalizing scientific institutions, and
discusses the effects of such conduct upon the scientific community. Part
I of the article, entitled "Deviance," examines the rules governing the
traditional practice of scientific research, and the social controls that the
scientific community has relied upon to address problems of scientific
misconduct. Part II, entitled "Due Process," reviews the various forms of
legal control that have been more recently instituted from outside the
scientific community to address problems of scientific misconduct. This
section further details the transformation that these legal mechanisms have

' See Edward J. Hackett, Science as a Vocation in the 1990s: The Changing Organizational Cul-

ture of Academic Science, 61 J. HIGHER EDUC. 241 (1990).
See RESPONSIBLE SCIENCE, supra note 5, at 18-19.

1o See C. Beth Sise, Comment, Scientific Misconduct in Academia: A Survey and Analysis of

Applicable Law, 28 SAN DIEGO L. REV. 401, 407-09 (1991); Susan M. Kuzma, Criminal Liability for
Misconduct in Scientific Research, 25 U. MICH. J.L REF. 357, 384-87 (1992).
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imposed upon the practice of scientific research. Finally, Part III, entitled
"Disestablishment," offers a prognosis for the long-term effects of this
trend on the scientific enterprise, and concludes by offering certain
observations regarding the apparently inexorable transformation of the
research profession.

I. DEVIANCE

Research misconduct is termed "misconduct" because it is precisely
that: conduct that is considered unacceptable or improper in a research
setting. This definition presupposes that there must be some standard from
which the improper conduct deviates. That underlying standard forms not
only the yardstick to measure the extent of deviation, but the ruler to
determine whether any deviation has occurred at all. The behavioral
standards most often mentioned in connection with research misconduct
are, quite naturally, the norms and values of the scientific community. To
some extent, these standards of scientific behavior encompass values, such
as honesty, that are common to the behavioral standards of almost all
communities. But if this is the measure of scientific misconduct, there is
no need to resort to the standards of science; the standards of society at
large would be sufficient. Thus, the crucial first question in examining
research misconduct is whether scientific standards designate some types
of conduct, unique to the pursuit and practice of science, as unacceptable.

A. The Scientific Community

The scientific enterprise centers around the systematic investigation
and modeling of portions of the universe, an endeavor which proceeds via
the "extension of certified knowledge.""1 Science subsists not in the mere
compilation of facts or data, but in the creative structuring of those facts.
Science is primarily a matter of reasoning and interpretation.' 2 Thus,
every researcher has a unique perspective to contribute to the scientific
dialogue, and each new perspective carries the potential of transforming the
scientific enterprise.'3 The scientific community has therefore developed
an elaborate social mechanism geared toward fostering the values that
generate and dedicate such contributions to the canon of scientific knowl-
edge.

ROBERT MERTON, THE SOCIOLOGY OF SCIENCE 267 (1973).
2 See JACOB BRONOWSKI, The Fulfillment of Man, in A SENSE OF THE FUTURE 249, 255 (Piero

Ariotti ed. 1977).
"3 See Dan L. Burk & Barbara A. Boczar, Biotechnology and Tort Liability: A Strategic Industry

at Risk, 55 U. PiTr. L. REV. 791, 818 (1994).
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1. Communal Values

Much of the social mechanism of science is devoted to regulating the
acquisition, dissemination, and interpretation of empirical data. Empirical
truth forms the foundation of the scientific edifice, and each participant in
the scientific enterprise builds upon the work done by previous partici-
pants. 4 In order to participate, the scientist must be aware of previous
work and in turn, make his work known to others. Consequently, in order
to advance the state of science, and to avoid unnecessary duplication of
effort, the system must encourage scientists to share their results with one
another. As a result, the scientific community consists of a cooperative
structure within which empirical data may be freely shared.

If scientists are to work together within such a cooperative enterprise,
they must tolerate and respect their colleagues in the research community.
Such a condition allows researchers to expect that their contributions will
be accepted and valued so long as that value and respect is reciprocal.'5

However, an inaccurate contribution will not suffice because other scien-
tists depend on the accuracy of shared findings in pursuing their own
work. Thus, the cooperative enterprise will value and demand accuracy in
both gathering and reporting data. As a result, scientists consider truthful-
ness a cardinal scientific virtue in assessing one's own data, in reporting
one's data, or in assessing the data of others. 6

Truthfulness, respect, and tolerance are merely the starting point in the
cooperative enterprise. Correct and reliable facts may be the building
blocks of science, but empirical measurements are meaningless when they
stand alone. A scientist must envision how a given fact fits together with
other facts, how the facts fit together as a whole, and what the implications
of these facts are in the grand scheme of the universe. Science cannot de-
scribe or explain nature in its entirety, so it must settle for modeling the
important parts.'7 Such a model requires scientists to judge which parts of
nature are "important" and to creatively assemble disparate bits of research
and incorporate them into an accepted model. These scientific functions
require that creativity and originality be fostered among researchers.

At the same time, the cooperative model must encourage indepen-
dence and dissent. Scientific knowledge is frequently advanced by remov-
ing, discarding, or modifying prior results. This will at times involve only
minor adjustment of the accepted scientific structure, while at other times

" See JACOB BRONOWSKI, SCIENCE AND HUMAN VALUES 60-63 (1965).
I5 Id. at 60-62.

16 JACOB BRONOWSKJ, The Values of Science, in A SENSE OF THE FUTURE, supra note 12, at 211,

212-13.
" See JACOB BRONOWSKI, THE ORIGINS OF KNOWLEDGE AND IMAGINATION 80 (1978).
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it will involve complete renovation."8 In order for adjustments to occur,
scientists must feel free to challenge their colleagues' results, interpre-
tations, and assumptions. In addition, new knowledge must be tested for its
"fit" to the scientific structure before it is accepted into the canon of
scientific knowledge. 9 Even so, mistakes will be made and some erro-
neous results will be added to the canon. These mistakes must be detected
and either corrected or excised. Such corrective or dissenting behavior
must occur within the cooperative structure of science. However, the chal-
lenges or modifications to the intellectual structure of science cannot be
permitted to challenge or damage the scientific enterprise itself.

The conjunction of these values produces a system in which intellec-
tual catabolism and metabolism exist in a dynamic steady state. The
scientific enterprise must not be permitted to stagnate, but at the same
time, iconoclasm and dissent cannot rage unchecked. An ongoing tension
exists between the competing constructive and destructive values of sci-
ence, between tolerance and dissent, between respect and originality, and
between individualism and truthfulness. 0 And, just as these values exist
in exquisite balance with one another, so too do the norms or communally
enforced behaviors expected of scientists by the scientific community.

2. Communal Norms

Sociologists who study the practice of science itself have identified a
set of norms that the scientific community has adopted to embody and
implement the scientific values described above." As with the behavioral
norms of any community, these standards may not be followed by every
individual in every instance, but they embody the community's expecta-
tions." Serious deviations from communal norms may trigger a variety of
social enforcement mechanisms, some internal to the individual and some
external.23 Failure to meet the community's expectations may cause the
deviant individual to feel guilt or shame. If the failure becomes widely
known, the individual may be subjected to communal derision and even

24ostracism.

" See generally THOMAS KUHN, THE STRUCTURE OF SCIENTIFIC REVOLUTIONS (2d ed. 1970).
'9 See HENRY H. BAUER, SCIENTIFIC LITERACY AND THE MYTH OF THE SCIENTIFIC METHOD 43-

47 (1992).
2o See BRONOWSKI, supra note 16, at 218-20.
21 See Zuckerman, supra note 2, at 515.
22 See Harriet Zuckerman, Deviant Behavior and Social Control, in SCIENCE IN DEVIANCE AND

SOCIAL CHANGE 87, 88 (Edward Sagarin ed. 1977).
23 See Zuckerman, supra note 2, at 524.
24 Id. at 525-26.
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The primary norms of the scientific community as identified in
pioneering work by sociologist Robert Merton include:

1) Universalism: Scientists should judge the value of scientific
claims according to impersonal and objective criteria, independent
of the characteristics of their author,

2) Disinterestedness: Scientists should pursue science for its own
sake, subordinating their own biases and interests to the advance-
ment of knowledge;

3) Communism: Scientific discoveries should be freely shared with
and dedicated to the community of scientists;

4) Organized Skepticism: Scientists should not accept a new claim
into the canon of scientific knowledge until it has been subjected
to systematic scrutiny and validation;

5) Originality: Scientists should expand the bounds of human
knowledge by investigating novel, previously unanswered ques-
tions.2"

Recognition and respect of peers are the researcher's quid pro quo for
adhering to these norms.26 Social status and success in the scientific
community is measured and based upon peer recognition. 7 Research
grants, academic tenure, laboratory directorships or admission to scientific
societies may also be rewards associated with scientific success, but they
are closely tied to community recognition, and primarily valued because of
this association. Even the coveted Nobel prize is sought by scientists, not
for its associated cash award, but for its prestige in the scientific communi-
ty.

The linchpin of this reward system is the publication of scientific
papers, or research reports.28 Such reports detail the investigation per-
formed, the methods used, the results obtained, and the researcher's con-
clusions.29 By publishing such a report, the researcher offers his work to
the community and adds it to the fund of scientific knowledge by de-
scribing his methods and by making his results accessible to other scien-
tists who may wish to incorporate them into their own research efforts.3°

The report simultaneously exposes the work to scrutiny and comment by

" MERTON, supra note 11, at 219, 270-71.
'6 Id. at 287.
27 See Zuckerman. supra note 2, at 526-27.

2 ALBERT H. TEICH & MARK S. FRANKEL, GOOD SCIENCE AND RESPONSIBLE SCIENTISTS:
MEETING THE CHALLENGE OF FRAUD AND MISCONDUCT IN SCIENCE 17-18 (Amer. Assoc. for the
Advancement of Science Publication No. 92-135, 1992).

See FREDERICK GRINNELL, THE SCIENTIFIC ATTITUDE 70-73 (1987).
30 Id.
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other scientists, and since reputable scientific journals require peer review
before an article is accepted, publication represents a significant milestone
toward community validation of the work." Publication also establishes
the researcher's claim to priority of discovery, particularly when, as so
often happens, different researchers working in the same area arrive almost
simultaneously at the same conclusions.32

B. Ethical Violations

As with any reward system, the scientific reward system suffers its
share of cheating. Where an incentive is offered, there is always the
temptation to cut comers, to get the maximum reward for the minimum
effort--even to attempt to get something for nothing.33 In science, such
contravention of the reward mechanism constitutes research misconduct. A
scientist who engages in research misconduct hopes to gain the undeserved
respect and recognition of her peers. Since the medium of scientific
recognition is the research report, research misconduct most frequently
takes the form of some type of dishonesty associated with these reports.

1. Scientific Fraud

Research misconduct reaches its most blatant and most blameworthy
state when the misconduct comprises true scientific fraud, that is, a report
of experiments that were never conducted, observations that were never
performed, calculations that were never made.34 Such a report is fabricat-
ed in whole or in part, but the fabrication is rarely limited to imaginary
numbers, charts, or graphs. In many disciplines, researchers will not
believe a report without physical evidence of the experiment. Thus, for the
fraud to succeed, physical evidence must also be fabricated, and must be
convincing enough to fool other scientists. Famous examples of such
forged evidence include the white mice painted black by William
Summerlin so as to appear to have accepted skin grafts from black mice,
or the fraudulent skull of "Piltdown man" that was crafted to resemble an
authentic anthropological fossil.35

Scientific fraud may also be more subtle than the outright fabrication
of data. Data may actually be generated, but then deliberately manipulated
or falsified so as to support conclusions that are incorrect. A dishonest

3' Id. at 74-75.
32 See TEICH & FRANKEL, supra note 28, at 18.

" See Zuckerman, supra note 22, at 126-27.
14 See id. at 113-15.
" Id. at 100, 115.
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researcher may "trim" her data by adjusting the values of her results to
make her observations fit a particular hypothesis.36 Such data manipula-
tion may occur at several stages: the equipment or device used in an
experiment might be tampered with to produce the desired measurements,
or the researcher may alter a true observation as it is recorded, or the
researcher may "fudge" the desired result during calculation or interpreta-
tion of the raw data.37 A related practice is selective data reporting, that
is, publishing actual observations, but deliberately omitting those that do
not support the researcher's conclusions.3" In any of these cases, the
results reported will be unreliable and irreproducible.

Finally, the dishonest researcher may engage in plagiarism, which in
science is not so much a matter of taking of another's words or expression,
but of taking another's data.39 This offends the norm of communism, and
perhaps disinterestedness, but does not infect the literature with unreliable
information. The data is reliable, but misattributed. ° Indeed, plagiarized
data is often taken from previously published, but obscure research reports.
The crime in such an instance is garnering peer recognition without
contributing anything original to the scientific canon."

2. Other Misconduct

Beyond scientific deviance that clearly constitutes fraud lies a set of
behaviors that are ethically questionable, but likely do not rise to the level
of fraud. To distinguish them from outright fabrication or plagiarism, these
behaviors have been designated as "sharp practices"'42 or violations of
"scientific etiquette."43 Like scientific fraud, these actions appear to
contain some element of deceit, but it is less pronounced and might, in
some instances, border on honest mistake. The behavior may harm the
norms of science, but the norms are frequently bent rather than broken.
These "sharp" or questionable practices might best be described as over-
reaching; they are reprehensible, but not criminal; they are part of science,
but they are not science at its best."

For example, in some instances senior scientists may claim authorship

6ld. at 116.
3" See Zuckerman, supra note 22, at 116.
38 id.

'9 Id. at 117.
4 Id.
"' See Zuckerman, supra note 22, at 116.
42 See Paul Friedman, Mistakes and Fraud in Medical Research, 20 L. MED. & HEALTH CARE 17,

19 (1992); TEICH & FRANKEL, supra note 28, at 4.
4 See Zuckerman, supra note 22, at 119-20.
" See Friedman, supra note 42, at 19.
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of papers to which they made little, if any, contribution.45 This practice is
presumably based upon the idea that the senior scientist provided the
funding and materials, or in some sense supervised the actual work.
However, the norm of originality contemplates recognition of original
thought contributed to the fund of human knowledge, not recognition of
superior management skills. Contribution of money or materials is an
equally dubious rationale for authorship. The success of the work per-
formed may ultimately rest upon the laboratory equipment used, but no
one expects to see "Beckman Instruments" listed as a co-author. Important
contributions in the way of funding or donations are politely acknowledged
in a footnote, but are generally not considered grounds for peer recogni-
tion.

Occasionally, the senior researcher may exclude all subordinates from
claiming authorship, but this is a relatively rare occurrence. 4 More fre-
quently, the senior scientist will allow the graduate students, postdoctoral
fellows, or laboratory technicians who did the work to be listed as co-
authors, but will claim the status of first author listed.47 This practice,
although widespread, still skirts the borders of impropriety. Publications
with multiple authors will frequently be indexed or referenced by the last
name of the first author, secondary and tertiary authors will often be
reduced to an unrecognizable "et al." The first author listed, therefore, will
tend to accrue more recognition than the other authors, and so primary
authorship has come to be associated with the individual who made the
greatest or most significant contribution to the research. By claiming first
authorship, an honorary author may be subtly claiming unwarranted status
in the research effort.

Another common but frowned-upon practice is that of "salami
publication." This involves dividing a run of research into multiple reports
in order to derive the maximum number of publications from the work
performed. 4 Promotion, tenure, grant money, and scientific recognition
depend upon validated contributions to the scientific literature, and the
more frequent such contributions are, the better. A scientist can maintain
an aura of productivity by breaking the research into its "least publishable
units," thereby generating a large quantity of contributions to the litera-
ture.49 Generally, the quality of the contributions suffers because the data
contained by each becomes sparse. All the work reported is in fact per-
formed, but the illusion of productivity is misleading, and at the very least
suggests profound disregard for the norm of disinterestedness.

'4 See RESPONSIBLE SCIENCE, supra note 5, at 52-53.
46 id.
47 Id.
' See Friedman, supra note 42, at 19; RESPONSIBLE SCIENCE, supra note 5, at 55.
49 See Friedman, supra note 42, at 19; RESPONSIBLE SCIENCE, supra note 5, at 55.
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Scientists pushing the limits of acceptable conduct may also take
unfair advantage of the peer review process to garner the ideas of others,
and then incorporate the pilfered ideas into their own research." Peer
review of grants and publications requires knowledgeable referees, and
such referees are most likely to be those working in the same field as the
author of the grant of paper-that is to say, the reviewers are the authors'
direct competitors for scientific recognition, and perhaps for grant money
or promotion as well. Occasionally, the reviewer may not only lift the
ideas reported, but block funding or publication of those ideas by disparag-
ing them in his or her review. The reviewer then may have time to
incorporate the ideas into his own research and publish the results before
the originator of the idea publishes. Here again, actual research is conduct-
ed, and the results of the research are correctly attributed, but recognition
for the original underlying insight may be lacking. The fund of scientific
knowledge is enriched, but the norms of originality and disinterestedness
suffer.

3. Negligent Science

Finally, deviance in science may also include what has been termed
"disreputable error."'" Here there is no element of deceit, falsehood, or
overreaching; the results reported are erroneous, but it is honest error.
Errors in science are forgivable, so long as the researcher has taken due
care to measure and report accurately, or has made what lawyers might
term a "good faith" effort to adhere to the standards of his discipline. The
problem of disreputable error arises when something analogous to legal
negligence creeps in-when the error is so gross or so blatant that a
reasonable or competent researcher would not have made the mistake.

Probably the most notorious instance of such error was the alleged
discovery in 1970 of "polywater," a purportedly new molecular form of
H20 that displayed bizarre and unusual chemical properties. 2 When the
original experiments on "polywater" were replicated by other researchers,
it was determined that "polywater" was in fact ordinary water that had
been contaminated with human sweat, and that the organic materials in
sweat were the source of the material's "unusual" properties. Such a failure
by the original researcher to ensure the purity of his samples constituted a
gross violation of the research methods in his discipline; his willingness to
accept the fantastic results of his own carelessness in some sense violated

See RESPONSIBLE SCIENCE, supra note 5, at 56.
' See Zuckerman, supra note 22, at 110.

5 Id.at Ill.
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the norm of organized skepticism as applied to his own work." At the
same time, the inclusion of such negligence within the rubric of "miscon-
duct" is unsettling, because if any deceit is involved in such incidents, it is
self-deceit. And, unlike willful deceit or overreaching, self-deceit and even
incompetence are perhaps pathetic, but probably not reprehensible.

C. Self-Correction

Scientific knowledge is consensual knowledge and regardless of its
usefulness, it is not scientific unless the scientific community accepts it as
such. " Before knowledge is accepted into the scientific canon, the com-
munity of scientists must first validate or certify it as acceptable. Science
has developed a variety of social institutions to implement the validation
process. Through these mechanisms, scientists take on the responsibility of
screening empirical knowledge in their specific discipline for error,
whether the inadvertent error of honest science or the deliberate error of
dishonest science. Such safeguards become particularly important in the
latter instance.

1. Socialization

The first line of defense against deliberate or inadvertent error is the
process of socialization.5" Traditionally, the scientific community has
provided little formal training in scientific practice and ethics for those
who choose a career in research.56 However, the right of passage for most
modem scientists is the Ph.D. program in their particular field.5" Such
graduate programs are essentially apprenticeships in the laboratories of
senior researchers, and the credential is crucial to full citizenship in the
scientific community. As Ph.D. candidates are ushered into the scientific
community by their academic advisors, the candidates ideally should learn,
through the example of the senior researchers, the custom and practice of
science. These practices include both the accepted methodology of careful
research and the proper conduct of ethical research.5" The habits and
attitudes acquired in laboratory apprenticeships form a set of internalized

." Id. at 112.
' See JOHN ZIMAN, PUBLIC KNOWLEDGE: AN ESSAY CONCERNING THE SOCIAL DIMENSION OF

SCIENCE 9 (1968).
.' See Zuckerman, supra note 22, at 91.

See Bruce Alberts & Kenneth Shine, Scientists and the Integrity of Research, 266 SCIENCE
1660 (1994).

See GRINNELL, supra note 29, at 50-51.
See RESPONSIBLE SCIENCE, supra note 5, at 59-60.
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rules that are perhaps the best safeguard for research integrity. Internalized
rules of conduct are continually operative without the need for external
oversight or implementation; as such, this safeguard tends to be cheaper
and more efficient than any external sanctions.

2. Peer Review

Nonetheless, the scientific community has implemented external
sanctions for those occasions in which internalized rules fail. External
sanctions in science will frequently be triggered by the second line of
defense, the process of peer review." In general, only formally published
research is accepted into the scientific canon, and before it is published,
each paper will be reviewed and critiqued by anonymous referees familiar
with the particular field of research.60 Journals will reject papers that draw
negative reviews, or require that authors complete additional work and
revision of papers that draw marginal reviews.6' Because most research
funding is also awarded on the basis of anonymous review of the proposed
research, some comments and critique may be received even before the
work is begun.62 Additionally, informal comments on the work will also
likely be offered at scientific meetings, or at seminars conducted at most
research institutions. 63

Much of the practice of peer review consists of enforcing accepted
scientific methods. No monolithic or universal scientific method exists, and
acceptable methods may vary enormously between experimental sciences
such as chemistry, where essentially all parameters of the research can be
controlled, and observational sciences such as astronomy, where essentially
no parameters can be controlled.' Nonetheless, in each field accepted
criteria controlling variables and filtering data exist. Some of these meth-
ods, such as double-blind studies, control for a researcher's personal biases,
others, such as experimental protocols, ensure the accuracy of measure-
ments.' In order to run the gauntlet of their colleagues' critique, scientists
will have to ensure that their research employs these standards.

" See Philip Abelson, Mechanisms for Evaluating Scientific Information and the Role of Peer
Review, 41 J. AM. SOC'Y INFORMATION ScI. 216 (1990).

60 See GRINNELL, supra note 29, at 74-75.
6 Id. at 76-79; see also Harriet Zuckerman & Robert K. Merton, Patterns of Evaluation in

Science: Institutionalisation, Structure, and Functions of the Referee System, 9 MINERVA 66 (1971)
(tracing origins and usage of peer review).

62 See GRINNELL, supra note 29, at 87; see also Stephen Cole et al., Peer Review and the Support

of Science, Sa. AM., Oct. 1977, at 34 (study of NSF grant peer review).
63 See GRINNELL, supra note 29, at 85-87; RESPONSIBLE SCIENCE, supra note 5, at 51-52.

6 See BAUER, supra note 19, at 25.
65 See Zuckerman, supra note 22, at 92.
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The sanctions imposed for failing the peer review test can be severe.
Poor or erroneous data presented at a meeting or seminar will subject the
researcher to humiliation and embarrassment before his colleagues. A
similarly poor performance before grant reviewers or journal referees may
result in the loss of an opportunity for funding or publication. But the
consequences of such failure are not limited to lost peer recognition and
acclaim, the quid pro quo of communal research. On the contrary, because
such review is offered by other experts in the field of research, a poor re-
searcher may begin to develop a negative reputation in his chosen area.
This will likely mean that he is passed over for promotions, awards, and
election to honorary societies. Receipt of grants and acceptance of papers
for publication will also become more difficult. Thus, the potential cost of
putting shoddy or erroneous data before the scientific community is high.

3. Replication

The final institutional mechanism that science deploys against error
and fraud is that of experimental replication.' The principle of universali-
ty dictates that phenomena observed by one scientist should be observable
by all. The principle of organized skepticism implements this principle by
demanding that data be reproduced before it is fully accepted as scientific
knowledge. Initially, this concept might seem to contradict the principle of
originality because reproduction of another's work would appear wholly
lacking in novelty.67 However, this deficiency appears primarily in the
degree of recognition awarded. Confirmation of a previous finding is
considered valuable and even interesting, if not as significant as an entirely
novel piece of research. In addition, scientific invalidation of a previous
finding is considered valuable and original work, and frequently carries
with it considerable peer recognition. Thus, the reward system of science
offers a sort of "bounty" for invalidation-hunters, and some consolation
recognition even if no flaw is found.

In many instances, the mechanism of experimental repetition invali-
dates unsound science in short order. Recent examples of such invalidated
research include the purported discovery of "cold fusion," 8 and the
alleged separation of chemically identical "mirror image" molecules in a
magnetic field.' Each of these cases involved highly visible, even sen-

' See Zuckerman, supra note 2, at 524.
67 id.

6' See generally FRANK CLOSE, TOO HOT TO HANDLE: THE RACE FOR COLD FUSION (1991);
F. DAVID PEAT, COLD FUSION: THE MAKING OF SCIENTIFIC CONTROVERSY (2d ed. 1990).

6 See Stephen Stinson, Chemical Research Fraud Uncovered in Germany, CHEM. & ENG. NEWS,

June 27, 1994; Daniel Cleary & David Bradley, Underhanded "Breakthrough" Revealed, 265 SCIENCE
21 (1994).
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sational, scientific claims that challenged conventional scientific knowl-
edge. Thus, some have suggested that the recognition "bounty" for invali-
dating such high-profile claims will induce repetition of experiments. For
routine scientific claims, the incentive is not great enough to stimulate the
necessary repetition and investigation. A considerable body of observations
may thus go unchallenged, and as a consequence, routine claims that are
false or inaccurate may remain latent in the scientific literature.70

Such arguments fail to consider that, although extraordinary claims
attract extraordinary repetition, routine claims will be invalidated by
routine repetition.7 Claims of an extraordinary nature, like the purported
discovery of "cold fusion," quickly attract other laboratories to repeat the
experiment with great fanfare.72 Routine claims, however, may simply
receive less notice, and therefore more time will pass before such claims
are replicated. Because scientists routinely rely on and incorporate previous
research into their work, published methods or experimental results will
routinely be adopted by laboratories pursuing related experiments. These
laboratories will not repeat the previous experiments merely to repeat
them; they will adopt them as part of their ongoing research-and if the
methods fail to work, or the results cannot be verified, they may be quietly
corrected or discarded by those laboratories.73 In addition, there appears
to be an unspoken sense among research scientists of "no harm, no foul"
where repetition of research is concerned. Scientific claims that are so
routine or unimportant as to attract no attention or repetition almost
certainly garnered little or no recognition for their author. Thus, the author
has gained little or nothing by his carelessness or duplicity. Moreover, if
such uninteresting results are false or inaccurate, they do no harm if no one
relies upon them. Conversely, even if someone wishes to rely upon these
scientific claims in further research, the experiments will be repeated and
the results invalidated. Indeed, society probably would not want science to
devote enormous resources to replicating every claim that is made when
such resources are better devoted to making new discoveries.74 The
resources allocated to repetition are therefore in a sense self-regulating;
revolutionary claims with far-reaching implications attract the most
repetition, and uninteresting claims with little scientific impact attract little
or no repetition.75

'0 See Friedman. supra note 42, at 20.
7' See Zuckerman, supra note 2, at 524-25.
7 See Zuckerman, supra note 22, at 94.
' See Friedman, supra note 42, at 20.
74 See Zuckerman, supra note 22, at 95-96.
" See id.
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4. Self-Regulation

The attitude of "no harm, no foul" in detecting scientific error raises
difficult questions about the autonomy of the scientific community in
dealing with deliberate misconduct. Because the scientific community
implements the norm of organized skepticism through a variety of screen-
ing mechanisms, it is frequently argued that science can and should police
itself for misconduct. It is true that the scientific validation process serves
as an indirect check on the integrity of the scientist himself: mistakes that
cannot reasonably be attributed to acceptable scientific error suggest the
presence of misconduct. Where the data is found to be falsified or fabricat-
ed, no conclusion except willful misconduct is possible. In those instances,
sanctions will be triggered. Scientists who know this should be deterred
from misconduct, and those who are not deterred will be discovered and
reprimanded.

At the same time, it seems clear that the primary purpose of these
mechanisms is to screen data for errors rather than to ferret out miscon-
duct, and that the screening institutions of science may be better adapted
to the former purpose than to the latter. For example, peer review may
discover the flaws in slipshod or erroneous research, but may not detect
fabricated results that have been tailored to appear genuine. 6 Such a
screening failure becomes more than an annoyance in furthering research
when the interests of a constituency must be taken into account-which is
precisely the case where scientists must account for public funding of
research. Even if scientists are willing to allow uninteresting false claims
to go unnoticed because they do no harm to the scientific enterprise, tax-
payers may feel differently if such claims absorb research dollars that
could be spent elsewhere. Such outside perspectives may have a significant
impact on the exercise of scientific self-regulation as the scientific commu-
nity has become less insular. Thus, society at large may demand the use of
outside screening and corrective mechanisms to remedy real or perceived
inadequacies in the internal policing functions of science.

II. DUE PROCESS

When society chooses to augment the self-regulating mechanisms of
science by implementing external oversight of scientific misconduct, it has
understandably turned to the legal institutions that regulate conduct in so-
ciety generally. However, such institutions differ markedly, even radically,

76 See TEICH & FRANKEL, supra note 28, at 16.
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from the regulatory mechanisms indigenous to science." Legal institutions
have evolved to facilitate the "peaceful resolution of human disputes."78

In order to resolve disputes among the competing interests of society's
various constituents, legal institutions have tended to focus upon process
or procedure.79 Legal process, for example, may afford constituents an
opportunity to be represented in the legislature; allow interested parties to
comment on administrative rulemaking; or guarantee the accused the
chance to present evidence in a criminal trial. Such procedures facilitate
public order by ensuring that those affected by legal outcomes have a
voice in the decisionmaking process."0 However, these procedures do not
necessarily reflect the values and norms of science, and the intrusion of
such procedures into the scientific community poses something of a
challenge to the culture of science.

A. Legal Responses to Misconduct

In general, policing of misconduct follows from oversight of federal
research grants. 8 The use of such grants, which are awarded by federal
agencies on the basis of peer reviewed applications, is subject to a variety
of stipulations set forth in federal regulations and statutes. When miscon-
duct infringes the terms of these guidelines, it passes from a matter to be
addressed by the scientific community to a matter dealt with by legal
process. However, no single legal structure governs issues of research
misconduct.8 Rather, society has directed the full panoply of legal institu-
tions to take part: courts, administrative agencies, executive officials, and
even private plaintiffs play a role in research oversight.

1. Institutional Investigation

In most instances, primary responsibility for monitoring, deterring,
and investigating cases of misconduct will lie with the institution sponsor-
ing the research, usually a university or other school of higher learning.83

Rules promulgated by both the National Science Foundation (NSF) and the
National Institutes of Health (NIH) require the institutional oversight of

See ZIMAN, supra note 54, at 15 (contrasting the disciplines of science and law).
See Stephen Goldberg, The Reluctant Embrace: Law and Science in America, 75 GEO. LJ.

1341, 1345 (1987).
"9 id. at 1345-46.
80 See id.; ZIMAN, supra note 54, at 15.
" See Robert M. Andersen, The Federal Government's Role in Regulating Misconduct in

Scientific and Technological Research, 3 J.L. & TECH. 121, 121 (1988).
82 See Sise, supra note 10, at 427-28.
'3 See generally Andersen, supra note 81, at 132; Sise, supra note 10, at 412-13.
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funds disbursed to that institution's researchers.84 Indeed, research grants
from these agencies are made to the institution, rather than to the individu-
al researcher whose work is to be funded, thus making the institution
accountable for the use of the funds.85 This system presumes that mis-
conduct, when it is detected, is most likely to be found at the institutional
level, and most likely to be reported to the institution. 6 Additionally, the
system presumes that the institution, having the greatest familiarity with its
own research and researchers, is in the best position to conduct an investi-
gation.87

Consequently, both NIH and NSF allow funded research institutions
considerable latitude in developing investigative procedures for miscon-
duct. The agencies provide institutions with some minimal guidelines, but
generally the institution must decide what policies and procedures are most
appropriate. 8 As might be imagined, methods for dealing with miscon-
duct allegations vary enormously among research institutions. 9 In general,
an institution will provide for an informal inquiry into allegations of
misconduct in order to determine if any charges should be filed.90 If it ap-
pears that the allegations are reasonably founded, more formal investigative
procedures will be initiated.91 The formal investigation is adversarial in
nature, frequently including a hearing or similar inquest.92 Once the in-
stitution decides to initiate an investigation, it must inform the particular
funding agency of its intentions.93 The institution will also be required to
report the outcome of the investigation, and any sanction, such as a
reprimand or termination of employment, to the agencies.94

2. Federal Investigative Offices

In addition to institutional oversight, federal agencies may also
exercise investigative oversight in situations where misconduct is al-

'" See 42 C.F.R. § 50.140(a)(6) (1993); 45 C.F.R. § 689.3(a) (1993).
'5 See Andersen, supra note 81, at 132.
86 See id. at 134-35.
87 id.

" See 42 C.F.R. § 50.101 (1993); 45 C.F.R. § 689.1(c) (1993).
" See, e.g., Penelope J. Greene et al., Policies for Responding to Allegations of Fraud in

Research, 23 MINERVA 203 (1985) (surveying misconduct procedures of 747 academic institutions); see
also Gary Taubes, Misconduct: Views From the Trenches, 261 SCIENCE 1108 (1993) (universities
struggling to create misconduct procedures).

' See 42 C.F.R. § 50.103(d)(1) (1993); 45 C.F.R. § 689.3(a)(1) (1993); See also RESPONSIBLE
SCIENCE, supra note 5, at 101-02 (distinguishing inquiry phase from investigative phase).

See 42 C.F.R. § 50.103(d)(1) (1993); 45 C.F.R. § 689.3(a)(1) (1993).
9 See Andersen, supra note 81, at 132.
9 See 42 C.F.R. § 50.104(a)(1) (1993); 45 C.F.R. § 689.3(b)(1) (1993).
' See 42 C.F.R. § 50.104(a)(4) (1993); 45 C.F.R. § 689.3(b)(1) (1993).
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leged.95 In particular, both NSF and NIH have special investigative bu-
reaus equipped and authorized to undertake such investigations. For the
NIH, the misconduct investigations are undertaken by the Public Health
Service Office of Research Integrity; for the NSF, the investigative arm is
its own Office of the Inspector General. These offices review final action
taken by institutions, and may also choose to institute their own investiga-
tions.' Both offices provide for an administrative hearing of some type,
and for appeal or review of any misconduct finding.

Based either upon their independent findings, or upon the findings of
the institution, the investigative offices may choose to impose sanctions in
addition to whatever action the institution has taken. Such sanctions may
take a variety of forms, including restrictions on the use of the researcher's
grant, or withdrawal of the grant. The most serious sanction available is
debarment, which precludes a scientist from receiving federal money for a
set period of time.97 Given the dependence of researchers on federal
funding, and the expectation of universities and other institutions that
scientists will find their own funding, debarment is tantamount to exclud-
ing a scientist from practicing her profession for the period of the sanction.

3. Criminal Sanctions

Federal agencies or private institutions may also turn certain cases of
research misconduct over to a local prosecutor or U.S. Attorney's office
for criminal prosecution.98 A variety of criminal statutes appear to be
applicable to research misconduct involving federal support." For exam-
ple, the federal False Statements Act prescribes criminal penalties of up to
five years' imprisonment and criminal fines for intentional false statements
regarding matters within the jurisdiction of federal agencies." For pur-
poses of the statute, "statement" includes both sworn and unsworn state-
ments,'01 and "false statement" includes not only those known to be false,
but also those made with a reckless disregard for the truth." 2 The state-

" See generally Elizabeth Howard, Note, Science Misconduct and Due Process: A Case of
Process Due, 45 HASTINGS L.J. 309, 328-33 (1994).

9 See 42 C.F.R. § 50.104(a)(6) (1993); 45 C.F.R. § 689.4(d)(3) (1993).
" See generally Howard, supra note 95, at 339; Sise, supra note 10, at 417.
" See generally Kuzma, supra note 10; see also generally James T. O'Reilly, More Gold and

More Fleece: Improving the Legal Sanctions Against Medical Fraud, 42 ADMIN. L. REV. 393, 407
(1990) (discussing FDA and EPA misconduct investigations).

99 See Steven V. Gordon, The Liability of Colleges and Universities for Fraud, Waste, and Abuse
in Federally Funded Grants and Projects, 75 ED. L. REP. 13, 14 (1992).

0 18 U.S.C. § 1001 (1988).
"01 See United States v. Adler, 380 F.2d 917, 922 (2d Cir.), cert. denied, 189 U.S. 1006 (1967);

United States v. Massey, 550 F.2d 300 (5th Cir. 1977).
'02 See United States v. Adler, 623 F.2d 1287, 1289 (8th Cir. 1980).
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ments covered by the statute need not have been reported directly to the
agency, they need only encompass matters over which the agency might
exercise authority.' 3 In addition, the statements need not alter agency
actions. Instead, the statements need only be "material," meaning that they
had the capability of influencing an agency. 4

A somewhat narrower provision is the criminal False Claims Act,
which covers knowing submission of a false claim to a federal agency.' 5

"False claims" differ from "false statements" in that the former term is
more narrow, encompassing only attempts to induce the government to pay
out funds."° The claim need not be submitted directly to the govern-
ment,"07 and need not in fact result in disbursement.08 However, the
claimant must know the claim is false."'9 This requirement certainly
encompasses claims made with an intent to defraud the government, and
has in at least some instances been construed to include reckless disregard
for the truth."0

A variety of other criminal statutes may also be implicated by
research misconduct. Both the federal mail fraud and wire fraud statutes
criminalize transmission of false or fraudulent statements by mail or wire
for the purpose of obtaining money or property.'' This language may
cover a range of scientific misconduct, including false or misleading re-
search grant applications, if they are transmitted in this manner."' Aiding
and abetting a researcher to violate one of the criminal statutes discussed
in this section may itself be a criminal violation."3 Similarly, conspiracy
either to violate a given criminal statute, or conspiracy to defraud the
federal government may result in the imposition of additional criminal
sanctions where more than one person is knowingly involved in research
fraud.' '4

,o3 See United States v. Herring, 916 F.2d 1543, 1546-47 (11th Cir. 1990), cert. denied sub nom.,

Herring v. United States, 500 U.S. 946 (1991).
,'4 See United States v. Rodriguez-Rodriguez, 840 F.2d 697, 700 (9th Cir. 1988).
,0' 18 U.S.C. § 287 (1988).
"' See United States v. Neifert-White Co., 390 U.S. 228, 233 (1968) (defining "claim" in pro-

visions of the civil False Claims Act); United States v. McNinch, 356 U.S. 595 (1958) (same).
07 United States v. Blecker, 657 F.2d 629 (4th Cir.), cert. denied, 454 U.S. 115 (1982).
' United States v. Coachman, 727 F.2d 1293, 1302 (D.C. Cir. 1984).

'o See United States v. Dorotich, 900 F.2d 192, 194 n.2 (9th Cir. 1990).
"o See United States v. Gold, 743 F.2d 800, 821-22 (1Iith Cir. 1984), cert. denied, 469 U.S. 1217

(1985).
'. See 18 U.S.C. §§ 1341, 1343 (1988).
lI See Kuzma, supra note 10, at 401.

" See 18 U.S.C. § 2 (1988); Sise, supra note 10, at 422-23.
11 See 18 U.S.C. § 371 (1988); Gordon, supra note 99, at 17.
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4. Civil Actions

Research misconduct may also lend itself to prosecution under the
civil False Claims Act, the civil cognate statute to the criminal statute
described above."5 The civil provisions of the act provide for a penalty
of $5,000-$10,000 per violation, plus treble damages." 6 The statutory
elements for a violation are essentially identical to those of the criminal
provision, including the definition of a "claim.""' 7 However, under the
civil law, the government need only prove the elements by a preponder-
ance of the evidence, not beyond a reasonable doubt."8 Thus, although
the statute is ostensibly remedial in nature rather than punitive, the relaxed
burden of proof, coupled with stiff penalties, may increasingly make this
statute the government's weapon of choice to censure research miscon-
duct."9

However, the most significant feature of the civil False Claims Act
may be the so-called "whistleblower" or "bounty-hunter" provisions, which
allow private plaintiffs to bring a qui tam action to recover money de-
frauded from the United States.'2 ° Although these provisions have only
recently gained prominence, this aspect of the statute is not new, and dates
back to the post-Civil War period, when it was enacted to deter fraud in
federal procurement.' 2' Because of a history of restrictive court decisions
defining the statute's scope, the provision fell into disuse.' As a result,
Congress amended the statute in 1986 to reinvigorate this provision.'23

Under the new provisions, the private plaintiff, or relator, may receive up
to thirty percent of funds recovered by suit or settlement.'2 4 The new
provisions also provide for recovery of double back pay for discharged
whistleblowers, as well as reasonable attorneys' fees, costs, and expens-
es.

25

The amended statute also greatly expands the range of potential
relators. With a few limited exceptions, virtually any private person who

"' 31 U.S.C. § 3729 (1988).
116 id.

11 See Gordon, supra note 99, at 19.
"' 31 U.S.C. § 3731(c) (1988).
",9 See Gordon, supra note 99, at 20.
'- 31 U.S.C. § 3730 (1988). "Qui tam" is a shorthand version of the phrase "qui tam pro domino

rege quarn prose imposo sequitur" meaning "he who brings an action on behalf of the sovereign as
well as himself." See William E. Kovacic, Whistleblower Bounty Lawsuits as Monitoring Devices in
Government Contracting (unpublished paper on file with the author).

121 See Gordon, supra note 99, at 20.
122 id.
123 id.
IN 31 U.S.C. § 3730(d)(1) (1988).
1- Id. § 3730(h).
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is an "original source" of information about the false claim has standing to
bring an action." 6 The "original source" requirement means that the
relator must have independent knowledge about the fraud; suits may not be
brought on the basis of information already publicly available, including
information revealed or discovered in the course of a related lawsuit. 2 7

However, courts have interpreted this provision to allow suits by gov-
ernment employees, even when their original information was obtained in
the course of their duties.' In a scientific setting, this means that a
broad range of laboratory personnel, technicians, secretaries, graduate stu-
dents, postdoctoral candidates, university administrators, and even adminis-
trators from federal agencies such as NIH or NSF are potential relators. In
fact, even relators who plan or initiate the fraud in question may recover
some bounty unless convicted of a criminal violation.'29

The suit is kept under seal for sixty days after it is filed. During this
time, the Department of Justice (DOJ) has the opportunity to review the
complaint and decide if it wishes to join the action. 3 The DOJ may
choose to intervene and prosecute the suit itself.3 ' If the DOJ declines to
intervene, the relator may proceed with the suit independently.'32 The
DOJ may also choose to intervene at a later date, move to dismiss the suit,
or settle the suit subject to court approval and relator's critique.'33 Inter-
vention by the government limits the relator's recovery to between 15 and
25 percent of the funds recovered, depending on the relator's contribution
to the recovery. However, the relator may still recover reasonable costs,
expenses, and attorneys' fees.'34

While this scheme likely provides more than adequate incentive to
prompt the reporting of false claims, it likely also creates somewhat
perverse reporting incentives.'35 First, the treble damages provision may
induce relators to "let the meter run," racking up higher damages over
time, rather than reporting the fraud promptly.'36 Similarly, the breadth of
the standing provisions may deter reporting of fraud to the institution or
oversight agency. The relator would merely be giving away information
that might be the basis for a bounty, and perhaps giving it away to

'" Id. § 3730(e)(4)A-B.
127 id.
'z See United States ex. rel. Williams v. NEC Corp., 931 F.2d 1493 (11th Cir. 1991).
,2 31 U.S.C. § 3730(d)(3) (1988).
,I id. § 3730(b)(2).
,3, Id. § 3730(c)(1).

32 id. § 3730(c)(3).
,I Id. § 3730(b)(4)(A), (b)(4)(B), (c)(2)(A), (c)(2)(B).
"I Id. § 3730(d)(1).
'"- See Kovacic, supra note 120.

' Id. at 20-21.
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officials who could use it as the basis for their own qui tam suit)3

Additionally, as the statute is presently structured, the most likely relators
are disgruntled employees, and frequently those in danger of termination
or already fired. 3

' The qui tam mechanism readily lends itself to retalia-
tory lawsuits for termination, whether or not the suit is well-founded. 39

Given that settlement of the claims can be designed to exclude the govern-
ment by designating the payment for satisfaction of counts such as wrong-
ful termination, rather than for satisfaction of the false claims counts, a
departing employee has little to lose, and the government may have little
to gain."

To date, qui tam suits under the False Claims Act have been primarily
associated with defense contracting, and not with federal research
grants.'4 ' However, some research-related suits are beginning to be filed,
and publicity surrounding the recent settlement of a misconduct-related qui
tam suit virtually guarantees that more private attorneys general will step
forward as they become aware of the bounty provisions.'42 Current re-
search practices may even lend themselves to such claims. For example,
due to the stiff competition for federal grant money, applicants frequently
make certain of their proposals by doing much or all of the proposed
research in advance. 43 The money is then used to pay for the research
for the next "proposal" rather than for the already-completed work for
which it was ostensibly granted." Such "leapfrogging" of funds may
constitute a false claim under the statute, even though all of the proposed
work has been completed, and the work is scientifically valid. Along with
other "sharp practices" in scientific research, this leapfrogging of funds
may be expected to provide a plentiful source of civil false claims actions,
and a likely source of consternation for the scientific community.'4 5

B. Increased Formalism

As the quick review of applicable law in the previous section sug-

, Id. at 27-28.
I Id. at 2 n.2.

139 Id.
'4 Id. at 22.
14 See Christopher P. Perzan, Research and Realtors: The False Claims Act and Scientific

Misconduct, 70 WASH. U. L.Q. 639, 658 (1992); Kovacic, supra note 120, at 2.
" See Gary Taubes, A Costly Settlement Ends Whistleblower Suit, 26 SCIENCE 605 (1994) (re-

search misconduct qui tam action settled for $1.6 million); Madeline Jacobs, Schools Pay $1.6 Million
in Science Fraud Case, CHEM. & ENG. NEWS, Aug. i, 1994, at 6 (same); see also Gordon, supra note
99, at 13 (colleges and universities expected to follow defense contractors as targets of fraud scrutiny).

,, See Friedman, supra note 42, at 18.
I' Id.

141 See Perzan, supra note 141, at 662.
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gests, sanctions for research misconduct are no longer a simple matter of
peer disapproval. This may have unforeseen implications for the practice
of science-the sanctions were meant to affect the behavior of scientists,
causing them to avoid research misconduct,"4 but legal sanctions may
result in unforeseen behavioral changes as well. For example, by deputiz-
ing everyone within a laboratory or research group to report misconduct,
the qui tam provisions of the False Claims Act shift scientific integrity and
"whistleblowing" from an internally motivated professional duty to an
externally motivated pecuniary opportunity. 47 Such influences and incen-
tives are certain to profoundly affect the conduct of not only individual sci-
entists, but the scientific community as a whole. In particular, the influence
of legal incentives and sanctions appears to be pushing the scientific
community toward adoption of legal process as the method to address
misconduct, and away from its traditional mechanisms of community
governance.

1. The Death of "Scientific Dialogue"

The trend toward the use of formal procedures for addressing scientif-
ic misconduct has to some extent been prompted by those who have been
accused of such misconduct. The sanction for research misconduct is no
longer simply the disapproval of one's peers; as described in the previous
section, the stakes are now much higher. Scientists accused of misconduct,
especially the misuse of government money, find themselves fighting for
their reputations, their careers, and, given the availability of criminal
sanctions, even their freedom. They will naturally turn to any resource that
may assist them, including resources that lie outside the scientific commu-
nity, such as attorneys and courts. Particularly when the enormous coercive
power of the state is directed against an individual, he will demand every
scrap of procedural protection to which he may be entitled.

This was precisely the situation in Abbs v. Sullivan, one of the few
published cases directly addressing the legal issues of research miscon-
duct." A researcher under investigation by the Public Health Service's
Office of Scientific Investigation (OSI) challenged the investigation on a
variety of constitutional and statutory grounds and obtained a court ruling
that OSI had failed to comply with federal law because it did not publish

",' See Kuzma, supra note 10, at 392.
4' See Elletta Sangrey Callahan & Terry Morehead Dworkin, Do Good and Get Rich: Financial

Incentives for Whistleblowing and the False Claims Act, 37 VILL. L. REV. 273, 287-88 (1992)
(describing qui tam "bounty" in terms of extrinsically motivated behaviors); see also Perzan, supra note
141, at 660-61 (arguing that qui tam actions are inappropriate for science).

" 756 F. Supp. 1172 (W.D. Wis. 1990), vacated, 963 F.2d 918 (7th Cir. 1992).
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its administrative investigatory procedures for notice and comment. 49

OSI had apparently hoped to avoid a promulgation of formal rules,
preferring instead to adhere to what it termed the "scientific dialogue"
model of investigation. 5 Under this model, the investigation focused
upon the accuracy or inaccuracy of the accused researcher's scientific data
and methods.' This, OSI hoped, would allow its misconduct investiga-
tions to be governed by scientific norms and values, rather than by the
adversarial processes of law.'52 Ironically, OSI's attempt to avoid such
adversarialism resulted in a challenge to its procedures in federal court.

Even though the Abbs decision was vacated on appeal,'53 the deci-
sion served as a signal that something was seriously lacking in the "scien-
tific dialogue" model. Numerous other problems seemed to attend this ap-
proach." ' OSI investigations appeared to drag on for extended periods;
accused scientists were unable to review evidence until the formal report
was completed.'55 These problems might not be problems were a true
"scientific dialogue" taking place; that is, were nothing at stake but the
accuracy of data or its interpretation. Indeed, these characteristics of the
OSI investigations suggest that the office was in fact following the meth-
ods of a scientific exchange. The scientific community frequently waits
years, even decades, to resolve empirical questions, and scientists often
withhold their data from the scrutiny of their peers until they have checked
it, double-checked it, and put it in publishable, final form. And OSI, like
the scientific community itself, shied away from rigid, formal definitions
of conduct and procedure.

But far more is at stake in a misconduct investigation than the
meaning of some new data or the correctness of an empirical model-the
rights, reputation, and livelihood of an individual hang in the balance.
These are not matters of science, but matters of law. Science can wait until
better data become available; law must decide now.'56 Science can focus
on accuracy and precision; law must frequently sacrifice these values for
equity and expedience.' Scientific dialogue has its place in the pages of
learned journals or the symposia of a learned society, but it is a poor
model for the investigative procedures of a federal agency, with all the

" See David P. Hamilton, NIH Sued Over Misconduct Case, 249 SCIENCE 471 (1990).
'5 See David P. Hamilton, Can OSI Withstand a Scientific Backlash?, 253 SCIENCE 1084 (1991).
'I' Id. at 1084.
52 Id.
"5 963 F.2d 918 (7th Cir. 1992) (trial court lacked jurisdiction under statute).
'5 See RESPONSIBLE SCIENCE, supra note 5, at 113-14.
'I Id.; Barbara J. Culliton, NIH Misconduct Probes Draw Legal Complaints, 249 SCIENCE 240

(1990).
'" See Harold P. Green, The Law-Science Interface in Public Policy Decision-Making, 51 OHIO

ST. LJ. 375, 391 (1990); D.H. Kaye, On Standards and Sociology, 32 JURIMETRICS J. 535, 538 (1992).
M" See ZIMAN, supra note 54, at 15.
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legal consequences such an investigation entails.
As a consequence of these problems, OSI is no more.' Dissolved

and reformed to create the new Office of Research Integrity (ORI) within
the federal Department of Health and Human Services (HHS), OSI's
successor office now includes an expanded staff of 51 employees, includ-
ing half a dozen full-time attorneys."59 ORI's misconduct investigations
follow formal published procedures and definitions; an appeals process has
been provided, and adverse ORI findings may now be appealed to a
standing administrative appeals board of HHS.IW In short, the demands
of misconduct oversight are, as a practical matter, transforming the
overseers themselves, shifting their paradigm from an informal, science-ori-
ented model to formal, process-oriented dispute resolution. 6

2. Constitutional Considerations

The increased use of formal rules and procedures to address research
misconduct may also be driven by constitutional considerations. 6 Under
provisions of the federal constitution, neither the federal government nor
the states may deprive an individual of life, liberty, or property without
due process of law; 163 most state constitutions contain similar provisions.
This requirement is applicable only to state actors, that is to governmental
entities acting under color of law."6 Mere acceptance of federal funding
does not transform a private actor into a state actor so private research
institutions will not be bound by due process considerations, even if their
research is federally supported. 65 However, state universities, federal
agencies, and other arms of state or federal government may need to take
constitutional due process into account when pursuing misconduct proceed-
ings.

In addition to the state action requirement, deprivation of a constitu-
tionally protected "liberty interest" or "property interest" must be at stake

" See Christopher Anderson, The Aftermath of the Gallo Case, 263 SCIENCE 20 (1994).
159 Id.
16 Id.

161 The departing director of OSI opined, "We've created a review process where we're trading a
scientific dialogue of an adversarial procedure. I think the scientific community will suffer for this."
Halum Resigns, Blasts New Misconduct Office, 257 SCIENCE 1335 (1992)

"6 See generally, Howard, supra note 95; Steven G. Olswang & Barbara Lee, Scientific Mis-
conduct: Institutional Procedures and Due Process Considerations, II J.C. & U. L. 51 (1984).

'6 U.S. CONST. amend. V, XIV.
64 See generally, R. ROTUNDA & J. NOWAK, TREATISE ON CONSTITUIONAL LAW § 16.1 (2d Ed.

1992).
" See Greenya v. George Washington University, 512 F.2d 556, 560-61 (D.C. Cir.), cert. denied,

423 U.S. 995 (1975).
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before due process requirements attach.'" Researchers accused of mis-
conduct may have a variety of such interests at stake. Property interests
that may be implicated in misconduct proceedings could include employ-
ment or current federal grant funding.'67 A protected liberty interest may
also be at stake in the form of the researcher's reputation, but only to the
extent that the stigma associated with misconduct may foreclose employ-
ment opportunities or the ability to practice one's profession."6 Curiously
enough, because of the idiosyncrasies of federal funding, research in-
stitutions themselves may have a protected property interest in a
researcher's funding: grants are awarded to the institution rather than to
individual scientists, thus creating an interest that federal agencies may
have to take into account in their procedures for dealing with miscon-
duct."

Once due process requirements attach, the degree of due process that
must be afforded an accused researcher, or for that matter, an institution
with a threatened interest, is unclear. The full panoply of due process
protections that might be incorporated into a misconduct proceeding
include: written notice of the charges; the right to review and comment on
adverse evidence; the right to a formal hearing or inquest; the right to be
present at the hearing; the right to confront and cross-examine adverse
witnesses; the right to present evidence and witnesses; the right to counsel,
and to have counsel present at the hearing; the right to an impartial and
unbiased adjudicator; and the right to written findings by the adjudica-
tor.1

70

However, not all of these protections will be required in every case.
Due process is an inherently flexible concept, and the level of process
required will vary with the seriousness of the sanction being contemplat-
ed.'7' At minimum, the accused should probably be given written notice
and an opportunity to respond before deprivation of a protected interest.
However, a full hearing before deprivation is not necessarily required so
long as such a hearing is available after the fact.'

As a consequence, there are at least two distinct phases of a research
misconduct proceeding for purposes of due process analysis. 73 The first
of these is the investigatory or determinative phase in which the governing

' See generally, R. ROTUNDA & J. NOWAK, supra note 164, at § 17.2.
61 See generally, id. at § 17.5.
68 See Paul v. Davis, 424 U.S. 693 (1976).

'6 See Abbs v. Sullivan, 756 F. Supp. 1172, 1184 (W.D. Wis. 1990), vacated, 963 F.2d 918 (7th
Cir. 1992).

70 See Goldberg v. Kelly, 397 U.S. 254, 271 (1970).
" See Cleveland Bd. of Educ. v. Loudermill, 470 U.S. 532, 542-43 (1985).
,7 Id. at 545.
' See Olswang & Lee, supra note 162, at 55-56.
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entity attempts to determine whether any misconduct has in fact oc-
curred.17 4 At this stage, due process protection is likely to be minimal.
For example, investigation by an administrative agency may not require
that the subject of the investigation receive notice, so long as he receives
notice and an opportunity to respond before any final determination.175

NIH funding guidelines specify that the subject of investigation by a spon-
sored institution should be given notice, interviewed as part of the investi-
gation, and allowed to comment on findings. The NSF follows similar
procedures for its own OIG investigations.' 76 These concessions are
probably not constitutionally compelled, however, and do not approach the
level of due process found in courts or other adjudicatory bodies.

The thinness of procedure at this initial stage can quickly be under-
stood if the accused's protected interests are considered. A finding of
misconduct does not of itself deprive the researcher of any protected prop-
erty interest: neither employment nor funding is automatically forfeited
even if a determination of misconduct is made. The accused's reputation is
almost certainly damaged by such a finding, particularly in the scientific
community where peer recognition is the measure of success. However,
showing that this damage amounts to a constitutionally recognized harm
may well be problematic.'77 Although one can readily imagine the
reputational harm that might occur, a plaintiff may have difficulty proving
up concrete damage to specific opportunity.' s Consequently, the accused
researcher may have little right to demand elaborate procedural protection.

Matters may change drastically in the second phase of the misconduct
proceeding, which begins as soon as some sanction is contemplated on the
basis of a misconduct finding. Deprivation of current funding or employ-
ment clearly implicates property interests. Particularly where academic
researchers are concerned, tenure rights, policy handbooks, or employment
contracts will create either explicit or implied-in-fact contracts that require
a fairly high level of due process protection.'79 Similarly, debarment,
which because federal funding is discretionary probably implicates no
property interest, nevertheless implicates a liberty interest in future research
funding. Debarment is therefore likely to require a high degree of proce-
dural protection)" Even at this stage, however, the due process standard

174 id.
171 See SEC v. Jerry T. O'Brien, Inc., 467 U.S. 735, 742 (1984), on remand, 773 F.2d 1070 (9th

Cir. 1985).
'76 See 42 C.F.R. § 50.103(d)(1) (1993); 45 C.F.R. § 689.8(c)(2) (1993).
"7 See Abbs v. Sullivan, 756 F. Supp. 1172, 1182-83 (W.D. Wis. 1990), vacated, 963 F.2d 918

(7th Cir. 1992).
17' id.
7, See Board of Regents of State Colleges v. Roth, 408 U.S. 564 (1972); Perry v. Sinderman, 408

U.S. 593 (1972).
"s See Old Dominion Dairy Prods., Inc. v. Secretary of Defense, 631 F.2d 953 (D.C. Cir. 1980);
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is still flexible and even mercurial; lesser sanctions, such as a letter of
reprimand, are not clearly deprivations and may not require much formal
procedure.

3. Protecting the Institution

Finally, quite apart from statutory or constitutional requirements,
simple self-interest may also prompt research institutions to develop formal
procedures to handle science misconduct. Legal process may serve to
protect not only the accused, but also to legitimize the forum. Charges of
misconduct could easily be brought against a scientist for reasons other
than a legitimate belief that misconduct has occurred; the accuser may
have other motives, including spite, professional jealousy, or revenge.
Misconduct investigations could also conceivably be used to punish or
remove unpopular or irksome researchers. Formal procedure systematizes
the investigation and disposition of misconduct claims by inhibiting the
institution's constituents from abusing their authority, and potentially
embarrassing the institution. Additionally, such procedures, although
apparently resource exhaustive in the short term, may ultimately save the
institution time and money by deterring frivolous or unfounded claims.

Formal procedure also allows the institution to present an aspect of
fairness and impartiality, while avoiding claims of impropriety. This may
become particularly important to the institution should the accused re-
searcher take such allegations to court, filing a retaliatory lawsuit for
defamation, wrongful termination, or similar harm arising out of the
misconduct proceeding. 8' As suggested above, the charge of misconduct
may cause a researcher severe reputational damage. The caselaw on
defamation suggests that, because most scientists are not public figures,
they need only show that the institution was negligent in inflicting
reputational harm. 2 Research institutions that follow stated procedures
will be well-positioned to show that their actions in investigating, adjudi-
cating, and reprimanding misconduct were reasonable and properly
founded. Institutions that have not established procedures, or fail to follow
their stated procedures, leave themselves open to potential liability. The
incentive to avoid such liability is clear. An increase in the use of formal
procedure can be expected as institutions realize their potential liability,

Larry v. Lawler, 605 F.2d 954 (7th Cir. 1978).
'8" See, e.g., Board of Trustees of Leland Stanford Jr. Univ. v. Superior Court, 174 Cal. Rptr. 160

(1981) (motion filed in scientist's defamation suit against university arising from misconduct
accusation); San Fillipo v. Bongiovanni, 30 F.3d 424 (3d Cir. 1994), cert. denied, 1995 U.S. LEXIS
177 (Jan. 2, 1995) (countersuit for deprivations of state and federal rights filed by scientist accused of
misconduct).

' See Hutchinson v. Proxmire, 443 U.S. 111 (1979).
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either by their own unfortunate experience or by observing the unfortunate
experiences of other institutions.

III. DISESTABLISHMENT

Given the factors that compel formalization of misconduct proceed-
ings, it seems reasonable to forecast continued displacement of the sci-
entific community's approach to misconduct in favor of a legal approach
to the problem. This evolution seems not only inevitable, but essential
where legally cognizable rights, responsibilities, and reprimands are at
issue. At the same time, progressive formalization threatens to alter the
institutions of the scientific community beyond recognition, forcing them
into forms that are not designed to facilitate the progress of scientific
knowledge. Undesirable distortion of science's social institutions appears
particularly likely when misconduct investigations are driven by political
pressures, rather than by concern for the progress of science. Yet such
political entanglements may be unavoidable so long as science and govern-
ment remain closely intertwined, and the likelihood that science might
extricate itself from the state's embrace seems remote considering the
dependence of research on federal support.

A. Extended Oversight

Nowhere is the progressive encroachment of legal process more
apparent than in the controversy surrounding the definition of misconduct
to be employed by federal agencies overseeing funded research. In this
arena, both the NSF and NIH have fought a vigorous, if unsuccessful,
rearguard action against the encroachment of formal process into miscon-
duct proceedings. These attempts to serve two masters have been largely
ineffectual, serving only to illustrate the virtual impossibility of relying
upon the culture of science to resolve legal disputes. If anything, the agen-
cies have succeeded in fueling not only the formalization, but also the
politicalization of federal research oversight. These efforts may nonetheless
prove valuable, if only because they offer dark hints of the course that the
ongoing relationship between the state and the scientific community may
take.

1. Defining Misconduct

The discord between the scientific and legal approaches to misconduct
is well illustrated by the efforts of federal agencies to settle upon a proper
definition of "misconduct." As the discussion in part one regarding
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research misconduct suggests, the division between misconduct and
legitimate science may be difficult to distinguish, and not even a mens rea
requirement such as "deliberate falsification" is sufficient to adequately
distinguish the two. For example, consider the problem of selective
reporting of data. The scientific report is by no means a stenographic or
historical description of the research completed, nor is it meant to be. 83

The scientist chooses carefully and deliberately what aspects of his
research deserve to be reported. In doing so, he exercises the creativity that
lies at the heart of science. The universe is far too complex to be com-
pletely and accurately described by humans; science presents not a compre-
hensive description of nature, but rather a simplified model that the human
mind can grasp.' 84 The essence of scientific genius is the ability to
choose what ought to be included in the model, and what ought to be left
out.1

85

By exercising such creativity, however, the scientist treads perilously
close to untruth. There is a very fine line between permissible exclusions
and impermissible exclusions, and the temptation to cross the line may be
great. Where some matters are deliberately excluded, the opportunity arises
to exclude valid results that detract from the scientist's initial thesis to
obscure the contributions that others may have played in the research, or
even to exaggerate the results of the research beyond their true signifi-
cance. 6 The language of a report or a research paper may be carefully
couched so as to facilitate such exaggerations or misimpressions without
making any false statements. Indeed, the use of such language may become
so widespread as to form a sort of professional jargon that explicitly
conveys one message, while tacitly conveying a quite different message to
those familiar with how laboratory research is really conducted. 87

"83 See GRINNELL, supra note 29, at 72.

'" See BRONOWSKI, supra note 17, at 152.
185

Every approximation in science is a judgment; it asserts that the analysis need be pushed no
further. We can stop here, it says; what has been left out is not important. And what does
'important' mean? It means that what has been put in is judged to be relevant, and what has
been left out is judged not to be relevant. Every scientific description is of this kind: it puts
down what it judges to matter, and it leaves out what it judges not to matter.

JACOB BRONOWSKI, The Abacus and the Rose, in SCIENCE AND HUMAN VALUES, supra note 14, at 77,
90.

"1 See Friedman, supra note 42, at 19.
187 See David Goodstein, Scientific Fraud, 60 AM. SCHOLAR 505, 514 (1991).
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Guidance for the Staff
or

A Key to Scientific Research Literature

Report Says Report Means

1. It has long been known that .......

2. It can easily be shown ...........

3. Of great theoretical and

practical importance.
4. While it has not been possible to

provide definite answers to
these questions .............

5. The XYZ system was chosen as
especially suitable to show
the predicted behavior ........

6. Three of the samples were
chosen for detailed study ......

7. Accidentally strained during
mounting .................

8. Handled with extreme care
throughout the experiment .....

9. Typical results are shown ........
10. Agreement with the predicted curve is:

Excellent ..........
Good .............
Satisfactory ........
Fair ..............

11. Correct within an order of magnitude

12. It is suggested that ... It is believed
that... It may be that ........

13. It is generally believed that .......
14. It is clear that much additional work

will be required before a

complete understanding .......
15. Unfortunately, a quantitative theory

to account for these results has

not yet been formulated .......
16. Thanks are due to Joe Glotz for

assistance with the experiment

and Jane Doe for valuable
discussion .................

I haven't bothered to look up the original reference

but...
I proved it once, but can't quite get it to work this

time.
Interesting to me.

The experiment didn't work,

but I figured I could at least
get a publication out of it.

The guy in the next lab
already had some made up.

The results on the others

didn't make sense.

Dropped on the floor.

Not dropped on the floor.

The best results are shown.

Fair

Poor
Doubtful
Imaginary

Wrong.

I think.

A couple of other guys think so, too.
I don't understand it.

Neither does anybody else.

Joe Glotz did the work
and Jane Doe explained what it meant.

Figure 1. Laboratory humor lampooning the euphemistic language of
scientific research papers.
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As shown in Figure 1, the use of scientific jargon or euphemisms to
improve the description of undistinguished research is so notorious in the
research community that it has become the subject of self-effacing labo-
ratory humor. 88 Such mock translation of catch-phrases in the scientific
literature pokes fun at the public face of science-a calm and rational
descriptive facade that masks the human and fallible aspects of laboratory
research.'89 Yet, as in all self-mockery, the humor contains a grain of
uncomfortable truth. Research papers that indulge in such obfuscation are
not fabricated, and scientific research was in fact performed, but the
description of the work and its significance is perhaps less than forthright.
Most scientists would recognize this uncomfortable truth, but probably few,
if any, scientists would go so far as to call the use of such euphemisms
"misconduct."

2. Agency Definitions

Although few scientists would call research euphemisms misconduct,
this may no longer matter a great deal, as the inescapable fact of the
matter, demonstrated in Part II above, is that scientists no longer have the
prerogative of defining misconduct-this is increasingly the prerogative of
federal agencies. Such a shift in authority is problematic. As the problem
of "sharp practices" indicates, only a scientist is likely to know if certain
behaviors have strayed beyond the bounds of accepted scientific conduct,
and indeed, scientists themselves might not agree on the precise boundary
line."9 This uncertainty has encouraged agencies attempting to define
misconduct to rely on scientists to set the standards; but such attempts
neglect the conceptual gulf between legal process and scientific progress,
with predictably unsatisfactory results.

a. ORI Standard

Profound disagreement over the proper standard for misconduct has
led to a series of reversals and terminations of high-profile misconduct
cases investigated by the ORI.L 9 ' In two prominent investigations, ORI
findings of misconduct were overturned by the administrative appeals
board that reviews ORI cases.'92 The reversals were based upon the

" See also id. ("Glossaries explaining the real meanings of terms found in scientific papers
occasionally make the round of laboratories.")

189 Id.
'9' See Friedman, supra note 42, at 19.
,9' See Anderson, supra note 158.
92 Id.; Christopher Anderson, Popovic Is Cleared on All Charges; Gallo Case in Doubt, 262
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ORI's failure to show intent to deceive under the rules governing NIH
funding.'93 The Board held that the misconduct rules required ORI to
show by a preponderance not only that statements made by the accused
scientists were false and misleading, but also that the scientists intended for
them to be false and misleading. 94 ORI professed to be unprepared to
prove that the statements were made intentionally. Instead, ORI proposed
a scientific recklessness or negligence standard under which the researcher
"should have known" the statements were false. 95 After the Board re-
versed two high-profile ORI misconduct findings, ORI withdrew two
others, stating that it was unprepared to meet the standard."9

The meaning of this pattern of reversals has apparently not been lost
on ORI, but the response has not been what one might expect. Rather than
reevaluating the cases that ORI selects to investigate, choosing those that
fit the criteria of the rule as interpreted, ORI has expressed an interest in
pursuing the same type of cases, but changing the rule.' 97 ORI hopes to
modify the misconduct definition, by adding "should have known" to the
mens rea requirement of the rule.' 98 OR] also hopes to shift the burden
of proving that a false statement was honest error to the accused scien-
tist.'" This willingness to change the standard to fit the situation is at
least partly born of political expedience; by all accounts, ORI has been
under considerable pressure from Congress to show some results.2"
Nonetheless, the suggestion that misconduct should be pursued at all costs
indicates surprising lack of appreciation for the purpose of such standards,
which is to limit coercive state action to those cases that clearly constitute
intentional misconduct.

b. NSF "Other Practices"

A similar debate has surrounded the definition of misconduct em-
ployed by the NSF, where the inclusion of the clause "other serious
deviation from accepted practices" has been controversial. °' This clause
potentially extends the NSF definition of misconduct beyond fraud and

SCIENCE 981 (1993).
'9 Anderson, supra note 158, at 21-22.
194 Id.
195 Id.
'9 Id.; Christopher Anderson, ORI Drops Gallo Case In Legal Dispute, 262 SCIENCE 1202 (1993).
" See Anderson, supra note 158, at 22.
198 Id.
'99 Id.

Id.
"' See Pamela S. Zurer, Divisive Dispute Smolders over Definition of Scientific Misconduct,

CHEM. & ENG. NEWS, April 5, 1993.
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plagiarism and into areas where the bounds of acceptable conduct may
blur. Like the proposed ORI misconduct definition, the NSF definition
potentially extends to negligent or reckless behavior.22 NSF insists that
the language is a necessary and important part of its rule. 203 NSF officials
contend that a flexible definition of misconduct is important to allow for
variation among scientific disciplines. Because science is not monolithic,
they argue, a flexible standard allows various disciplines within science to
set their own idiosyncratic standards.2 4

This type of standard [or lack of a standard] may not provide scien-
tists with clear guidance as to what constitutes acceptable conduct. Howev-
er, officials from NSF's Office of the Inspector General have suggested
that scientists should know and recognize when they have overstepped the
bounds of propriety within their particular fields, without guidance from a
federal agency. 205 NSF has also expressed the fear that a narrower stan-
dard might allow some reprehensible conduct by scientists to go unpun-
ished."6 In this regard, NSF officials point specifically to an instance of
sexual harassment, and perhaps sexual assault, of female students by a
senior researcher. 207 Although this conduct was not fraud or plagiarism,
or even a commonly committed "sharp practice," NSF was able to with-
draw funding under its "other serious deviations" provision.2 8

Despite the protestations of NSF officials, this approach to misconduct
has been the subject of sharp criticism, including strong disapproval from
a panel sponsored by the National Academy of Sciences.2" Critics of the
NSF's approach also point out that the "other practices" clause is both over
and under inclusive. There are, for example, a variety of "sharp practices,"
such as gift authorship or salami publication, that are commonly accepted
and should perhaps be considered misconduct, but would escape this
definition.210 At the very least such practices ought not to be encouraged.
By the same token, the definition might include within the bounds of
misconduct unorthodox or innovative scientific methods that are not
commonly accepted.' Such scientific heresies are critical to the ad-
vancement of science, but could well be chilled by oppressive implementa-

See supra note 195 and accompanying text.
See Zurer, supra note 201, at 23-24.
See Donald E. Buzzelli, The Definition of Misconduct in Science: A View from NSF, 259

SCIENCE 584, 647 (1993).
205 Id.

See Zurer, supra note 201, at 24.
See Buzzelli, supra note 204, at 585.

209 Id.
209 See RESPONSIBLE SCIENCE, supra note 5, at 27.
210 See Friedman, supra note 42, at 18, 19.
21 See RESPONSIBLE SCIENCE, supra note 5, at 27; Howard K. Schachman, What is Misconduct

in Science?, 261 SCIENCE 148, 149 (1993).
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tion of such a rule.2

The response to such criticisms from NSF has been, in essence, "Trust
us." The NSF officials assert that they would never apply the rule in the
way suggested by its critics; NSF feels itself part of the scientific commu-
nity and has the best interests of science at heart. 2 3 This response, like
the OSI policy of "scientific dialogue," carries a naivete that is charming,
but dangerous. A narrower provision might indeed allow some reprehensi-
ble conduct to go unpunished, but that is the point of a narrow provi-
sion-to define what is included and what is excluded by a statute. Much
of the rigid and unattractive procedure that presently encrusts legal process
was specifically designed to shield individuals from the unbridled discre-
tion of the state. The misconduct rule as now constituted embodies just
such unbridled discretion; it stands as a sort of general "bad conduct"
statute that potentially sweeps into its definition any behavior of which the
oversight agency chooses to disapprove." 4 The conduct of which NSF
has so far disapproved is reprehensible, and perhaps criminal, and should
be subject to legal penalties." 5 It is not at all clear, however, that a
"flexible" oversight rule is the proper tool to administer such penalties, nor
that a federal funding agency is the proper entity to dispense them. Sexual
harassment and similar practices are subject to other federal and state
statutes that are specifically tailored to take into account the rights of both
the accused and the accuser. 6 And, even assuming that NSF has the best
interests of science at heart today-and indeed knows what the best
interests of science are-there is no guarantee that it will feel the same
tomorrow.

B. The Threat to Autonomy

Given the difficulty of recognizing misconduct, and the proximity of
such behavior to the very core of scientific practice, there is no question
that the unwritten, informal norms of scientific practice would, from the
scientific community's standpoint, be the most desirable tool for deterring
and resolving research misconduct. The law is unquestionably a blunt and
unwieldy instrument to control such deviance. The nostalgic longing of
federal oversight agencies for a "scientific dialogue" or for genteel profes-
sional conduct are in this sense justified. Unfortunately, such solutions are

21' See Goodstein, supra note 187, at 509 (" ... one might argue that, if all scientists rigorously

adhered to proper scientific procedures at all times, very little scientific progress would occur.").
213 See Buzzelli, supra note 204, at 648.
214 See Schachman, supra note 211, at 149.

25 See id.
236 See RESPONSIBLE SCIENCE, supra note 5, at 29.
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no longer a viable option. The scientific community must recognize that
legal process has become an inescapable feature of the research landscape,
and that this outcome was inevitable the moment that public funding
became the lifeblood of scientific discovery. Continued failure to recognize
this new reality endangers not only the rights and livelihood of individual
researchers, but potentially the scientific enterprise itself.

1. Public Funding

The expansion of actionable misconduct beyond the bounds of
outright fraud should not be surprising, and may be inevitable. Such
expanded culpability is simply a by-product of state funding. Where public
monies are used, there must be public accountability. Such accountability
would plainly include willful or fraudulent use of public funding, but there
is no particular reason why public concern for the use of its largess should
stop at the bounds of scienter. Neither is there any particular reason why
public concern should be merely coextensive with the norms of the sci-
entific community. Society at large may well decide that negligent re-
searchers, sexist researchers, racist researchers, or researchers who deviate
from the general norms of society should not be supported by public
money, and perhaps should be penalized for misuse of public money
already received.

This is not to suggest that the scientific community supports negli-
gence, sexism, or racism, nor even to suggest that the norms of the
scientific community are neutral on such matters. Indeed, as NSF has
intimated in defending its broad definition of misconduct, the scientific
values of tolerance, respect, and truthfulness set the scientific community
in as firm an opposition to racist or sexist behavior as any norm of the
general community. However, the scientific community disparages such
behavior because it may impede the progress of science by substituting
personal prejudice for rational discourse. Only where personal prejudice or
distasteful behavior impinge upon the practice of science do scientific
norms have anything to say about the behavior; in many cases, reprehensi-
ble personal beliefs may be entirely separable from, and have no impact
upon, an individual's objective research.

This is clearly not the case where oversight by the public at large or
by their elected representatives is concerned. These actors may condemn
behavior as distasteful because of any of a variety of concerns unrelated to
scientific merit. Therein lies the danger of enforcing general societal norms
as a matter of scientific misconduct: the scientist's search for empirical
truth may well lead him in directions contrary to the present intellectual
fashion of society. The scientific community has of course its own whims
of fashion, and these are not utterly divorced from those of society at
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large. Yet, the scientific value of dissent virtually guarantees that the
prevailing intellectual constructs of the community will be challenged; this
is the mechanism by which scientific inquiry progresses. Such scientific
challenges may concomitantly challenge prevailing public attitudes. These
challenges may not be welcomed by the general public, which not only
foots the bill for research, but also judges whether the beneficiaries of its
largess are behaving themselves properly.

2. "Politically Correct" Science

Should the public decide that the recipients of public money are not
behaving themselves properly, the values held by the scientific community
may be in serious jeopardy. As demonstrated in the previous section, the
power to oversee sponsored research may sweep very broadly and poten-
tially extends to conduct unrelated to the research itself. This breadth of
regulation raises a very real concern that funding oversight mechanisms
may be used in an attempt to set the scientific community's research
agenda. Pervasive funding oversight sets the stage for scientific research to
be subjected to general societal norms, rather than to the unique norms of
the scientific community. The possibility that the public may demand
"politically correct" research, rather than scientifically sound research,
poses a significant impediment to the progress of science.

The potential for such public censorship of science is illustrated by
the recent funding fight over a proposed scientific conference concerning
research into possible genetic bases for violent behavior. The conference,
to be held at the University of Maryland, provoked a firestorm of protest
largely unrelated to its scientific merit." 7 Funding for the conference had
already been granted by NIH through the peer review process." 8 Howev-
er, whatever the scientific merit of the conference may have been, its topic
was upsetting to a variety of observers who associated the subject with
racial discrimination. In particular, members of the Congressional Black
Caucus became concerned that because inner cities are the focus of violent
crime in America, and because the inhabitants of such areas are
overwhelmingly racial and ethnic minorities, any study of genetic bases for
violence would quickly become a racial question.219 Considerable politi-
cal pressure was subsequently brought to bear on NIH, which canceled the
conference's funding, effectively putting an end to the conference it-
self.22

21 See Richard Stone, HHS "Violence Initiative" Caught in a Crossfire, 258 SCIENCE 212 (1992).
218 Id.
219 Id.

22 Id.; Charles C. Mann, Behavioral Genetics in Transition, 264 SCIENCE 1686 (1994).
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To be sure, research into the genetic basis of human behavior has its
scientific detractors, and such research unquestionably remains controver-
sial within the scientific community itself.22 An ongoing and vigorous
debate exists among scientists as to the presence, nature, and extent of
genetic influences on behavior.222 But such a debate as to the validity of
certain scientific conclusions is very different than outright rejection of
conclusions that are unpopular or unwelcome. Given that the scientific
community is engaged in a robust debate over the validity of genetic
research, one would expect that mechanisms of science would function to
expose and reject erroneous results or research promulgated solely to
advance racial bias. If, on the other hand, the scientific community is able
to offer scientifically validated conclusions as to the basis for violent
behavior, ignoring or suppressing those conclusions will not make them go
away.

The role of public funding in this instance suggests the type of threat
that funding oversight may pose toward freedom of scientific inquiry. The
tool that was used to halt the genetic violence conference was withdrawal
of promised funding, and the withdrawal of such funding was premised
upon distaste for what the funded research might reveal about human
behavior. Of course, science cannot resolve public debates; it can only
inform them.223 One of society's legitimate choices may be to not act on
the basis of the information science provides. However, an informed
decision to not act takes the information provided into account, rather than
attempting to conceal or suppress it-no conflict between the goals of
science and the choice of the public arises in such an instance. Willful
societal ignorance on an empirical matter-and in particular an attempt to
suppress scientific discussion of the question-poses a clear conflict with
the norms and values of science. Where such a conflict arises, public
funding and its attendant oversight mechanisms may serve to superimpose
the whim of public fashion upon the values of the scientific community.

C. The Bitter and the Sweet

Scientists seldom challenge the propriety of governmental oversight of
federally granted research funds, yet they retain the odd illusion that
science will somehow remain free to police itself.224 The scientific com-

2 See Mann, supra note 220, at 1686-87.
2 Id.; see also Robert Plomin et al., The Genetic Basis for Complex Human Behaviors, 264

SCIENCE 1733 (1994) (reviewing behavioral genetic research).
" See Green, supra note 156, at 388; see also JACOB BRONOWSKI, Humanism and the Growth of

Knowledge in A SENSE OF THE FUTURE, supra note 12, at 74, 96-97 ("[Slcience and other provisional
modes of knowledge do not bluntly instruct our actions-they inform them.") (emphasis in original).

114 See Alberts & Shine, supra note 56, at 1660, 1661 ("American taxpayers have a right to insist
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munity has yet to realize that it must take the bitter with the sweet:
although it laments the intrusion of lawyers and regulation into the practice
of science, it continues to accept, if not demand, the money that fuels that
intrusion. "Accountability" for funding is the watchword in times of
tightened federal budgets. As the previous sections have documented, such
accountability, when administered by federal agencies, begins to substitute
not only the procedural focus of law for the progressive focus of science,
but also the political agenda of the state for the research agenda of the
laboratory. The likelihood of separating these aspects of research funding
seems improbable at best, although the possibilities for ameliorating the
worst aspects of funding dependence have been raised.

1. Public Funds

The specter of undue governmental influence over the progress of
science is not a novel concern. Prior to World War II, the scientific
community avoided government funding for the fear that government
funding of research would facilitate government control over research.225

Scientists feared such control either because of the insidious loss of auton-
omy that would attend dependence on government largess for research, or
because of more explicit regulatory restraints that would inevitably accom-
pany oversight by a governmental bureaucracy.226 After World War II,
however, this attitude changed; the government offered federal research
money, and scientists willingly accepted.227 By 1994, federal allocations
for research had grown to $73 billion per year, and this money is increas-
ingly not only accepted, but demanded by scientists.228

Much of this governmental largess has come in the form of defense
spending, which has posed ethical dilemmas, particularly during the Cold
War years.229 Given the controversial role of science in the development
of nuclear weapons, the ongoing and ample distribution of research funds
by the military raised concerns that science might well be co-opted for pur-
poses incompatible with its own internal values.23 The problem was not

that these [research] funds are well spent.... If we [scientists] do not police ourselves, others may step
in to do so.").

225 See U.S. CONG. OFFICE OF TECHNOLOGY ASSESSMENT, THE REGULATORY ENVIRONMENT FOR

SCIENCE: A TECHNICAL MEMORANDUM 11 (1986) [hereinafter OTA TECHNICAL MEMORANDUM].
226 id.
"I Id.; RESPONSIBLE SCIENCE, supra note 5, at 68.
22 See Jeffrey Mervis, Hitting the President's Target is Mixed Blessing for Agencies, 266 SCIENCE

211 (1994) (describing 1995 federal research appropriations).
229 See OTA TECHNICAL MEMORANDUM, supra note 225, at 20-21.

21 Id.; JACOB BRONOWSKI, The Disestablishment of Science in A SENSE OF THE FUTURE, supra

note 12, at 233, 239-40.
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merely that the defense money might seem somehow morally tainted, but
rather that the funding agency was able to specify the way in which the
money was to be spent, creating both subtle and obvious pressure for basic
research to progress in certain directions rather than in others.23 As the
late Jacob Bronowski observed:

We see the growing involvement year by year of government in science and
science in government; and unless we cut that entanglement, we endanger the
integrity of all science, and undermine the public trust in it [... . ] The silent
pressure for conformity exists wherever grants and contracts for research are
under the direct control of governments; and then (as the Russian example
shows) no science is immune to the infection of politics and the corruption of
power. 2

Although the impetus of Bronowski's call derived from military
research, his concern also extended to governmental involvement in non-
military research. The "Russian example" cited by Bronowski is that of
Trofim Lysenko, the notorious ideologue of Soviet genetics.233 Lysenko
rejected well-established principles of Mendelian genetics accepted by the
overwhelming majority of the scientific community, and instead promulgat-
ed his own doctrine of acquired characteristics.234 Lysenko succeeded in
establishing himself as a prime mover in Soviet biology, and in convincing
governmental officials that his views were compatible with the official
Marxist doctrines espoused by the Soviet government.235 The result was a
politically enforced scientific theory at odds with those developed through
the empirical mechanisms of science: the institutions of science were wholly
supplanted by those of the state. Lysenko's rivals and critics were disen-
franchised, silenced, or even imprisoned.236 This instance of "politically
correct" science run amok isolated Soviet biology from the discoveries of
the rest of the world, impeding not only basic research, but crippling the
productivity of Soviet agriculture.23

With this extreme example of state intervention into research before
him, Bronowski called for what he termed the "disestablishment of sci-
ence," that is, an uncoupling of scientific funding from governmental con-
trol.238 Bronowski recognized that a cessation of government funding was,

231 See BRONOWSKI, supra note 230, at 240-41.
"I Id. at 244-45.
233 Id. at 243; See also ALEXANDER KOHN, FALSE PRoPHETs 63 (1986) (describing the Lysenko

regime).
'34 See id.
235 id.

See BRONOWSKI, supra note 230, at 243.
Id.; KOHN, supra note 233, at 63.

21 See BRONOWSKI, supra note 230, at 245.
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as a practical matter, impossible and might indeed be undesirable-much of
the research infrastructure in the United States has been built via federal
research funding. Continued maintenance of this scientific infrastructure,
including academic training and operations of academic institutions, would
be impossible were funding to suddenly cease. Collapse or deterioration of
the present research infrastructure would likely be as great or greater a
disaster to the scientific enterprise as would be incremental encroachment
of state regulation on scientific autonomy.

Bronowski therefore tempered his "disestablishment" proposal, eschew-
ing complete separation of science and state. Rather, he suggested that
governmental funding be allocated to research in a lump sum, leaving the
assignment of specific amounts for particular purposes to the discretion of
the scientific community itself.239 Such a system would, he argued, leave
science free to set its own research priorities and fund those priorities
according to the norms of the scientific community, rather than according
to the dictates of political expedience.2"

Yet if this is the measure of disestablishment, science is already
surprisingly disestablished. Due to concerns much like Bronowski's regard-
ing military research funding, Congress established the NSF to award
civilian grants for basic research via peer review of proposed research. 4'
Research funding from NIH and other federal agencies is also distributed on
the basis of peer review, effectively putting the allocation process into the
hands of the scientific community, and following the scientific community's
norms. To some extent, Congress may still set the overall federally funded
research agenda by allocating funding to one agency or another, and by
placing more or less money into the areas of science under a given agency's
jurisdiction. Beyond these broad parameters, however, Congressional control
of allocation largely gives way to allocation via scientific peer review.
Indeed, the expectation of peer-reviewed awards has become so entrenched
that targeted Congressional earmarking of funds, when it does occur, is
viewed as something of an anomaly, and loudly decried as "pork-barrel"
funding.242

No more than Congress are the other branches of government expected
to use their authority to intervene in the distribution of research grants via
peer review. Steven Goldberg has documented the astonishing manner in
which even the courts have declined to second-guess peer-review.243

Although the courts generally have not hesitated to intervene in environ-

- Id. at 246.
240 id.
241 See OTA TECHNICAL MEMORANDUM, supra note 225, at 16-17.
242 See David J. Hanson, Academic Earmarks Scorned by Lawmakers, Defended by Universities,

CHEM. & ENG. NEWS October 3, 1994, at 22.
24 See Goldberg, supra note 78, at 1360-61.
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mental, product safety, and other complex scientific policy disputes over-
seen by federal agencies, the courts have deferred to the decision made by
the scientific community in lawsuits where the propriety of a peer-reviewed
grant award is challenged. 2" This degree of deference by the legislature,
by administrative agencies, and by the courts is remarkable. It is difficult to
imagine other beneficiaries of federal funds, such as defense contractors,
welfare mothers, or social security pensioners, being allowed to set their
own, essentially unreviewable spending priorities.

It seems equally inconceivable, however, that the public will not
require some review of the use of the funds, if not of their allocation.
Disestablishment of control over allocation has been realized to a great
extent, but oversight is another matter. It would be most surprising for the
legislature to surrender tens of billions of dollars each year and to never
inquire where it went.245 Yet, so long as science remains entangled with
the state, science will be vulnerable to the vicissitudes of the political
fortune. Professor Harold Green has put the problem quite graphically:

My problem is that the fact of the matter is that science and scientists today are
not autonomous. They are attached to an umbilical cord running from their
laboratories to the United States Treasury. Once they see that the public pays,
they have lost their autonomy, they become subject to an absolute extent to the
play of the political process .... There is simply no way to escape that
problem. Science has lost its virginity. I suspect from this point on and
forevermore it is inextricably enmeshed in the rough-and-tumble of the political
process, and there is no escape. 6

2. Funding alternatives

Despite these concerns over governmental intervention, the disestab-
lishment of science may perhaps be already underway, driven by inexorable
societal forces. John Ziman has recently suggested that the scientific estab-
lishment has entered a "steady state": after growing exponentially for
perhaps 300 years, scientific activity has begun to level off.247 This devel-
opment was to be expected; science could not be expected to continue to
double every fifteen years until a preponderance of the world's resources

244 id.

... If anything, accountability for research funding seems likely to become more stringent. See,
e.g., Jeffrey Mervis, Asking Science to Measure Up, 267 SCIENCE 20 (1995) (new laws require research
agencies to tie performance to budget proposals).

24 Biomedical Research and the Public: Hearing Before the Subcomm. on Health and Scientific
Research of the Senate Comm. on Human Resources, 95th Cong., 1st Sess. 54 (1977) (statement of
Professor Harold Green, National Law Center, George Washington University).

24 See JOHN ZIMAN, PROMETHEUS BOUND 9-10 (1994).
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were devoted to science.2" Instead, research expenditures are holding
steady at about two to three per cent of the gross national product of most
developed nations. 49 Science must now operate within a fixed or slowly
growing envelope of resources. Yet the frontiers of knowledge have not
stopped expanding, and each new scientific discovery opens new vistas that
beg for explorations.5

A rapidly widening gap may therefore be expected to open between the
science that could be done and the resources available for doing that
science. The gap might in some measure be narrowed by turning to new
sources of scientific funding. Such sources seem unlikely to be found in
governmental largess. As suggested previously, the state is tightening
allocation and oversight of the funds it is willing to give."' Neither are
new sources of private charity likely to spring up. Private commercial
funding appears to be the only likely alternative, and indeed, a shift toward
industrial and commercial funding of some types of basic research, such as
biotechnology, has been apparent over the last several years.252 Although
governmental funding is unlikely to cease, dependence upon such funding
may be reduced as science turns to the commercial sector for support.

A shift to private funding would obviate many of the concerns dis-
cussed here. Certainly no private entity is able to marshal the coercive
power of the state against a wayward researcher. Such entities cannot enact
a whistleblower statute, file criminal charges, or initiate administrative
investigations. The recourse available to private concerns for misused funds
will be confined to withdrawal of funding and perhaps recovery in a private
lawsuit. Neither will the pursuit of private recourse against scientific
misconduct trigger the procedural protections designed to protect individuals
against the power of the state. Without the catalyst of state money, the pro-
gressive crystallization of oversight into formal structures might be slowed
or even halted.

Yet a shift towards research funding from private sources presents its
own concerns. The autonomy of science may be equally threatened by
funding from this alternate source.253 Private entities, whether for profit or
not for profit, can allocate their grants according to their own priorities,
imposing upon science their own research agendas in the direct manner that

248 See id. at 10.
2I9 Id.; see also Mervis, supra note 228 (U.S. research spending now at 2.6% of GNP).

5 See ZIMAN, supra note 247, at 11.
251 See, e.g., Mervis, supra note 245.
252 See Ann M. Thayer, University Technology Moves to Market via Patenting, Licensing, CHEM.

& ENG. NEWS, August 24, 1994, at 17-18; See also Rebecca S. Eisenberg, Proprietary Rights and the
Norms of Science in Biotechnology Research, 97 YALE L.J. 177, 195-96 (1987) (commercialization of
biotechnology).

"' See Rebecca S. Eisenberg, Academic Freedom and Academic Values in Sponsored Research.
67 TEXAS L. REV. 1363, 1376-77 (1988).
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so concerned Bronowski" 4 More importantly, the norms of science them-
selves may be threatened by funding from such sources.255 Commercial
enterprises will expect some marketable return on their research investment.
An environment is thus created where skills such as managerial ability and
research commercialization, rather than autonomous research and publica-
tion, are emphasized.2 6 Rewards will tend to come in the form of orga-
nizational promotion and pecuniary compensation, rather than from peer
recognition." Data is likely to be viewed as proprietary rather than com-
munal.258 In short, principles favoring the corporate enterprise, rather than
the scientific enterprise, become the norm. Such substitution of corporate
norms for scientific norms is not an attractive prospect, but is inexorably
becoming as much a part of the future of science as the formalization
process described above.

3. Professional Codes

One bright point in this otherwise dark analysis is that the threat to
science from scientific misconduct and the greater threat from governmental
response to scientific misconduct may sensitize the scientific community to
the value of their communal norms and institutions. Ironically, scientists are
gaining this appreciation only as those norms and institutions are slipping
away. The irony is heightened by the prospect that scientists' best opportu-
nity to preserve what is left of their traditional norms may be to participate
in the formalization process by codifying those norms. Science has tended
not to operate under more formal, written codes,259 perhaps in part be-
cause there has been little external pressure to develop such codes. Unlike
professionals such as lawyers or accountants, scientists appeared to have no
clients who might be adversely affected by the scientific misconduct. The
victims of scientific misconduct were primarily other scientists who might
rely upon faulty data, and such faulty data was ferreted out and dealt with
via the communal policing mechanisms of science.

Such insularity is no longer the case, primarily because of public
funding. Researchers are no longer accountable solely to their peers, but
also to their patrons-the public, and the elected representatives of the
public. At minimum, research misconduct harms the public by diverting

254 Id.
... See Eisenberg, supra note 253; ZIMAN, supra note 247, at 177-79.
25 Indeed, John Ziman has suggested that this environment will become dominant in science with

or without overt commercial entry. See ZIMAN, supra note 247, at 178.
2 Id.
.' id. at 181-82.

2-9 See BRONOWSKI, supra note 14, at 60; RESPONSIBLE SCIENCE, supra note 5, at 36.
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scarce tax dollars to worthless research."6 In extreme cases, such as those
involving fraudulent reporting to the FDA, the public may be physically
harmed by research misconduct.26" ' In the case of biomedical research,
patients who might rely upon unsound therapies may be harmed, and so
on.262 Thus, there has grown a sense that society at large is harmed by
scientific waywardness, and the publicly funded scientist has begun to
assume a position similar to that of other service professions.

It may therefore behoove the scientific community to begin thinking of
itself as a service profession, and by promulgating a written professional
code, seize control of the inevitable formalization process to its own
advantage. Such a code would serve a variety of purposes, acting as a
formal tool for educating and socializing new scientists into the ethos of
their chosen profession, guiding scientists faced with difficult ethical choic-
es, and strengthening the coherence and collegiality of the scientific
community.263 Most importantly, such a code would enhance public trust
in the scientific community by acting as a yardstick by which the public
could measure the actions of science and scientists, and by bolstering public
confidence in the internal regulation of the profession.2"

Some aspirational codes or guidelines have already begun to appear
from certain scientific societies, such as the American Chemical Soci-
ety, 265 and the scientific societies may be the best candidates for promul-
gation of more elaborate codes.2  Such aspirational codes might form the
basis for more detailed regulatory codes that could, at minimum, facilitate
the adjudication of internally imposed sanctions against deviant scientists.
These codes might also be adopted as administrative or legal standards for
adjudicating external sanctions.267 Some objection might be raised that
drafting and employing such a regulatory professional code would represent
capitulation to the external forces now reshaping science. As a practical
matter, however, a regulatory code is already being drafted by those
external forces, in the form of administrative agency rules and standards. A
regulatory code promulgated by scientists themselves would at least have
the virtue of arising out of the scientific community in order to preserve
that community.

2 See Andersen, supra note 81, at 122.
261 See Kuzma, supra note 10, at 393.
262 See Andersen, supra note 81, at 123.

'6 See Mark S. Frankel, Professional Codes: Why, How, and with What Impact?, 8 J. Bus. ETHics
109, 111 (1989).

26 See id.
265 See American Chemical Society, ACS Academic Professional Guidelines (1989).
26 See TEICH & FRANKEL, supra note 28, at 19.
21 See Frankel, supra note 263, at 110-12 (discussing aspirational and regulatory professional

codes).
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CONCLUSION

Prominent members of the scientific community have periodically
expressed the hope that science might police itself from misconduct in order
to avoid the creation of "a scientific enterprise that is increasingly con-
strained by legal strictures, financial oversight, and bureaucratic provi-
sions."2" This sentiment is touching, but in vain; such strictures, over-
sight, and bureaucracy are already firmly entrenched in the practice of
science, and are likely to become more so. These features mark the ongoing
displacement of informal scientific norms by formal legal process, and the
catalysis of science by law has not yet reached its endpoint. The process
began when the scientific community first accepted government funding,
and it will continue so long as the scientific community continues to accept
such funds. Such funding carries with it public accountability through legal
procedure, rather than peer accountability through scientific procedure.
Thus, absent some radical program for scientific disestablishment, the
entanglement of deviance and due process in the research community may
be expected to progress into the foreseeable future.

2' Alberts & Shine, supra note 56, at 1661.
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