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The issue of how to best minimize scientific misconduct remains a controversial topic among bioethicists,
professors, policymakers, and attorneys. This paper suggests that harsher criminal sanctions against mis-
conduct, better protections for whistleblowers, and the creation of due process standards for misconduct
investigations are urgently needed. Although the causes of misconduct and estimates of problem remain
varied, the literature suggests that scientific misconduct—fraud, fabrication, and plagiarism of scientific
research—continues to damage public health and trust in science. Providing stricter criminal statutes against
misconduct is necessary to motivate whistleblowers and deter wrongdoers, and the provision of basic due
process protections is necessary for ensuring a fair and balanced misconduct investigation.

“There is nothing more difficult to carry out, nor more doubtful of
success, nor more dangerous to handle, than to initiate a new order
of things. For the reformer has enemies in all who profit by the older,
and only lukewarm defenders in all those who would profit by the
new order.”

Nicolo Machiavelli (In Shamoo and Dunigan 2000)

INTRODUCTION

In discussing the causes, severity, and prevention of sci-
entific misconduct, policymakers and scholars have spilled
“oceans of ink” in contemporary legal, historical, philosoph-
ical, and social analysis of the topic (Burk 1995). Yet such
approaches are frequently narrow and descriptive rather
than comprehensive and prescriptive. Rosamond Rhodes
(2002), for instance, emphasizes the importance of educat-
ing post-doctoral research fellows in ethics but never ad-
dressees the problems related to misconduct in other areas
of academia. A similar article by Arri Eisen and Roberta
Barry (2002) focuses on integrating research ethics educa-
tion into the curriculum but stops short of suggesting any
necessary enforcement mechanisms or the need for reform
in areas outside of the academy. John G. Bruhn et al. (2002)
recommends forcing professors to undertake classes in cit-
izenship and urges universities to establish explicit codes
of conduct, but never mentions affording legal protections
to defendants in misconduct investigations. The various
law reviews and bioethics journals grappling with the issue
view the problem from separate spheres: bioethics journals
focus on education and values, whereas law reviews focus
on litigation and criminal statutes.

In an attempt to respond to these apparent short-
comings, this project suggests that three sets of reforms
are needed to minimize and prevent instances of scien-
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tific misconduct. It begins by defining and distinguish-
ing scientific misconduct from research error before mov-
ing to an investigation of the different estimates of the
extent and severity of misconduct within the research com-
munity. Then, it advances the argument that stronger
criminal sanctions against misconduct, the creation of in-
stitutional safeguards for whistleblowers, and the estab-
lishment of due process protections in misconduct in-
vestigations would help prevent fabrication, fraud, and
plagiarism in scientific research. Before moving to these
areas of the paper, however, it is necessary to explore
the distinction between scientific misconduct and research
error.

DEFINING AND DISTINGUISHING SCIENTIFIC

MISCONDUCT FROM ERROR

The nature of scientific research makes a certain number
of mistakes inevitable. Scientists use a variety of methods,
techniques, and instruments, and perform a wide number
of different experiments. Data does not speak for itself, forc-
ing doctors, physicists, chemists, and engineers to interpret
their findings based on cultural or theoretical perspectives.
Moreover, scientific claims themselves vary in their level of
certainty, and science is a human enterprise conducted by
a heterogeneous group of people motivated by distinct fac-
tors such as curiosity, ambition, profit, and passion (Allchin
2004). As a consequence, unexpected results are common
in scientific practice. The philosopher Deborah Mayo in-
troduced the notion of standard, or paradigmatic mistakes,
to account for these discrepancies within the practice of
science. These “canonical errors” include mistaking chance
effects for genuine correlations, the quantity or value of a
parameter, a causal factor, or experimental assumptions (in
Allchin 2001). Scientific error, then, refers to an unintended
yet unintentional conclusion or outcome in the practice of
science. Properly documented, these mistakes can serve as
an important form of negative knowledge, especially in
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cases involving unforeseen side effects in pharmaceutical
trials and medical experiments.

In contrast, scientific misconduct refers to an inten-
tional attempt by an investigator or scientist to manipulate
data or cheat results. While the breadth and complexity
of scientific research makes defining misconduct difficult,
three influential institutions—the Public Health Service,
National Science Foundation, and Department of Health
and Human Services—have defined misconduct as the at-
tempt by a practitioner to falsify, fabricate, or plagiarize
research results. Specifically, the Public Health Service de-
fines misconduct as:

(1) serious deviation, such as fabrication, falsification, or pla-
giarism, from accepted practices in carrying out research or in
reporting the results of research; or (2) material failure to com-
ply with Federal requirements affecting specific aspects of the
conduct of research—e.g, the protection of human subjects
and the welfare of laboratory animals. (In Green 1987, 1030)

The National Science Foundation (NSF) and Department
of Health and Human Services (DHHS) released a similar
definition of misconduct that expanded on the notion of
fabrication, falsification, and plagiarism:

Fabrication is making up results and recording or reporting
them; falsification is manipulating research materials, equip-
ment, or processes, or changing or omitting data or results
such that the research is not accurately represented in the
research record; plagiarism is the appropriation of another
person’s ideas, processes, results, or words without giving
appropriate credit, including those obtained through confi-
dential review of others’ research proposals and manuscripts.
(In DHHS 1999, 15)

Instances of misconduct also differ by degree. The more
severe types of culpability include purposeful (a direct desire
or intention to commit misconduct), knowing (aware of
the facts and circumstances concerning misconduct), and
reckless (consciously disregarding regulations and norms).
Misconduct, then, refers to the intentional and purposeful,
knowing, or reckless fabrication, falsification, or plagiarism
of scientific research.

Three social trends within the practice of science have
made it more difficult to prevent scientific misconduct.
First, the number of scientists continues to grow. In 1962,
Derek Price famously warned that the number of scientists,
scientific research papers, and science journals had been
doubling every fifteen years since the 17th century. Robert
Oppenheimer quipped that if the number of scientists at the
end of the 1950s continued to publish at their current rate,
by the end of the century the mass of their journals would
weigh more than the earth. More recently, biochemists Adil
E. Shamoo and Cheryl Dunigan note that in the United
States alone there are currently over one million scientists
with a support staff of 1.5 million (2000, 205). A greater

number of scientists makes it more difficult to monitor and
track research projects.

Second, the increasing interconnection between govern-
ment, private companies, and scientific research has made
projects more complex. As one policy analyst lamented in
the 1980s, the research laboratory director must survive by
negotiating “economic and trade policies; environmental,
health, and safety regulations; tax policies and venture cap-
ital formation; federal procurement practices; direct federal
support of research and development; policies governing
patents and information; regulation of industry structure
and competition; and managerial practices affecting R&D”
(Prager and Omenn 1980, 379).

Because over $70 billion is spent in the United States
annually on scientific research by the government, the im-
pacts of scientific studies reverberate at many levels in so-
ciety (Steinberg, 2000; Resnik 2000, 256). Moreover, the
private industry accounts for over 60 percent of research and
development funding and spends an additional $100 billion
on projects related to tobacco, the Dalkon shield, anthrax,
asbestos, crayons, hair dyes, pesticides, heart medication,
and gasoline. As a result, many scientists have significant
financial interests in research, such as stock, copyrights, and
patents (Resnik 2000, 256). Consequently, the increasing
intricacy of scientific research provides an economic otive for
fabricating, falsifying, and plagiarizing results that might
otherwise be too complex.

Third, these changes have forced the research environ-
ment to change rapidly, making it more difficult to establish
consistent research pedagogies within disciplines, labora-
tories, and institutions. The expensive nature of research
projects has tended to depersonalize the research process
and dilute responsibility among many investigators, forc-
ing individuals to spend less time supervising personnel
and interpreting investigative results (Kuzma 1992). The
National Academies of Science (2004) recently released a
report arguing that the emerging institutional culture that
governs scientific research does not properly promote no-
tions of integrity or honesty in the research environment.
The report concluded that no established measures exist for
assessing integrity in the scientific research environment,
existing policies and procedures are not sufficient to en-
sure responsible codes of research, and education is likely
to be only of modest help because it is often done non-
creatively and implemented inappropriately (2–5). Accord-
ingly, many scientists lack a formal training in responsible
research methods and codes of conduct.

Each of these pressures—the growing number of sci-
entists, increasing complexity of research, and difficulty in
training responsible researchers—are exacerbated by a series
of local and institutional constraints. Difficulty in meeting
requirements for tenure and institutional support, increas-
ing pressure on scientists from the administration to receive
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grants, and the desire for promotion, prizes and awards may
convince investigators to falsify their results (Eisenhofer
1996; Kuzma 1992). Moreover, strenuous teaching com-
mitments and the psychological need for success convince
others to fabricate data, and inconsistent protocol between
institutions and countries as well as a lack of adequate en-
forcement federal guidelines complicates misconduct in-
vestigations (Howard 1994; Breen 2000).

THE EXTENT, SEVERITY, AND CONSEQUENCES

OF SCIENTIFIC MISCONDUCT

Because of these complexities within science and research
institutions, there is no uniform body of policies and pro-
cedures for handling misconduct allegations in the United
States (LaFollette 2000; Green 1987; Miller 1998; Kline
1993; Goldner 1998). Despite efforts by the Public Health
Service, NSF, and DHHS to define misconduct, the situa-
tion is complicated by “substantial disagreement” within
the research community over what constitutes research mis-
conduct, how it should be investigated, and which actions
should be taken once it is discovered (Kulynych 1998). As
a result, one scholar cautions that “the majority of pro-
fessional laboratory scientists are unenlightened, confused,
and at times embarrassed at the revelations and counter-
revelations, concerning the research culture, that have been
the focus of attention in the media during the past two
decades” (Cassidy 2000, 203). A similar study on the is-
sue noted that “the vast majority of principal investigators
in bioscience have received little to no formal training in
responsible research conduct” (Eisen and Berry 2002, 38).

The surreptitious nature of the problem, however, has
made estimating its prevalence difficult. To start off, the
kinds of studies that poll researchers about their knowledge
of misconduct have serious flaws. It could be that the
majority of respondents that “know” of cases of misconduct
are referring to the urban lore of the laboratory or a few
well-known cases of flagrant abuse. This helps explain
why there is great discrepancy in estimates of misconduct.
To reference two extremes, one editorial statement argued
that the scientific literature is 99.9999 percent pure (i.e.,
one paper or less per million is fraudulent) while another
estimated that for every cause of major fraud that becomes
public, there are 100,000 cases that go undetected (Shamoo
and Resnik 2003). Most studies are more moderate. Before
1989, the National Institutes of Health (NIH) received
between 15–20 reports of misconduct per year, and the
National Science Foundation (NSF) investigated a total
of 12 charges from 1980–1987. The Scientific Panel on
Responsibility and the Conduct of Research confirmed
140 cases of research misconduct between 1980 and
1990 (Bruhn et al. 2002). Between June, 1977, and
February, 1990, the Food and Drug Administration (FDA)
conducted 532 misconduct inspections and cancelled 48

research projects in addition to placing severe restrictions
on 25 more (Kline 1993). One of the more recent reports
from the Office of Research Integrity (ORI) analyzed
150 investigations between 1993 and 1997 that resulted
in 76 findings of misconduct (1998, 3). More targeted
and non-institutional studies have done little to clarify
the problem. A study undertaken by the British Medial
Journal found that over half of the respondents knew of
uninvestigated cases of misconduct and the New Scientist
conducted a survey in which 92 percent of the readers
responded that they knew or suspected of misconduct in
their institution (Farthing 2000, 1606; Howard 1994).

Nevertheless, even if it is only prevalent in a small frac-
tion of research projects, scientific misconduct is occurring
and tends to be very high within particular discplines. For
example, 58 percent of medical students admitting to re-
search misconduct at least once during medical school and
94 percent of doctors in Croatia revealing they had com-
mitted what they considered at least one form of unethical
behavior (Hrabak et al. 2004). The 1998 ORI study reached
similar conclusions when they found that medial schools
accounted for 68% of investigations, hospitals 11%, and
research institutes 10%. Many of these figures may under-
estimate the problem since the types of misconduct are of-
ten hidden in direct proportion to their seriousness (Bruhn
et al. 2000).

Admittedly, it is difficult to generalize across dis-
ciplinary boundaries because notions of misconduct
change and the opportunity to commit misconduct varies
between institutions. Regardless, the qualitative aspects of
misconduct are startling. Misconduct is committed across
the age spectrum by both inexperienced investigators and
award winning directors of major research laboratories.
Three prominent studies conducted by Gibelman and
Gelman (2001), Farthing (2000), and Kline (1993)
document instances of misconduct at Duke University,
Harvard University, University of Pittsburgh, Stanford
University, Medical College of Georgia, University of
Arizona, University of Indiana, University of Chicago, and
the University of Purdue. These instances occurred in the
departments of psychology, nursing, medicine, biology,
molecular biology, genetics, physics, chemistry, and
psychiatry. Those involved included professors, graduate
students, undergraduate students, research assistants, and
deans. Clearly, the problem is occurring across disciplines,
institutions, and individuals. As a result, Charles Maech-
ling comments that “scientists, administrators, and editors
of scientific journals agree that only a minute proportion
of scientific fraud and plagiarism cases can be detected by
peer review and editorial scrutiny” (1992, 47).

Furthermore, even if one sides with the conservative es-
timates of misconduct, a small number of abuses can cost
millions of dollars and threaten hundreds of thousands of
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lives. To cite a few common examples, Industrial Bio-Tech
(IBT) admitted in June, 1981, to falsifying data related to
the levels of animal toxicity connected to their production
of pesticides and pharmaceuticals. The Syntex Corporation
was convicted in criminal court of underreporting the num-
ber of rats that died ingesting trichlorocarbanilide (TCC)
and Naprosyn, widely used in their deodorant and arthritis
products (Kuzma 1992). A Texas court convicted Health-
Net, a local health care provider, of falsifying data concern-
ing their autologous bone marrow transplants in treating
forms of cancer (Goldberg 2003). Dr. William Summerlin
of Sloan-Kettering was forced to resign after being caught
improving evidence of the heredity factor in cancerous tu-
mors by spotting laboratory mice with black ink. More
recently, BioCryst Pharmaceutical admitted to falsifying
results in favor of BCX-34, a drug developed to treat psori-
asis and T-Cell lymphoma, in order to artificially raise the
value of company stock. These examples—while extreme—
serve as a potent reminder that misconduct is an egregious
abuse of public funds, undermines the foundation of scien-
tific collaboration, helps create poorly educated and cynical
students, corrodes public faith in the sciences, fragments
the depth and quality of scientific research, and severely
threatens public health (Kuzma, 1992; Brugh et all, 2002,
Shamoo and Dunigan 2000; Flores 2000).

THE BENEFITS OF CRIMINALIZING SCIENTIFIC

MISCONDUCT

The seriousness of the potential consequences of misconduct
suggests the need for external sanctions. Yet current penal-
ties for misconduct are disproportional to the harm such ac-
tions may cause. For example, during the past decade, only
two criminal legal regulations have been used to prosecute
misconduct. The False Statements Statute, 18. U.S.C. 1001,
punishes making false statements in any matter within the
jurisdiction of any department or agency of the United
States. The penalty is a fine of not more than $10,000 or
imprisonment not more than five years. The Mail Fraud
Statute, 18. U.S.C. 1341, prohibits the use of mails in any
attempt to defraud or obtain money or property by means of
false pretenses. The penalty is a fine not more than $1,000
and imprisonment for not more than five years (Kline 1993).
An array of civil protections also exist to provide protec-
tion against misusing or misappropriating federal funds in
addition to civil sanctions against fraud, theft, and embez-
zlement, but these are rarely enforced and apply only to
federally managed projects (Burke 1995, 306).

To provide comprehensive protections against all forms
of serious misconduct, Federal legislation should be estab-
lished in the United States to strengthen criminal sanctions
against researchers. Stricter criminal statutes could include
stronger fines, mandatory incarceration, remission of re-
search licenses, and more severe penalties for convictions of

false accusations of misconduct as well as the fabrication,
falsification, and plagiarism of scientific research. Such stat-
ues should only sanction those investigators that purposely,
knowingly, or recklessly commit acts of misconduct. They
would not be intended to include the comparatively mi-
nor offenses such as selective presentation of results, sins
of omission, sloppiness, inappropriate use of statistics, and
dual submission of the same article to different journals

The provision of stricter criminal sanctions for scien-
tific misconduct could provide direct and indirect scien-
tific and social benefits. Within the scientific community,
stronger criminal statutes could help deter intentional acts
of wrongdoing, encourage colleagues to report instances of
misconduct, and prompt institutional reform aimed at fos-
tering an environment of integrity and honesty. Unsettling
as it may sound, two independent legal studies appearing in
the Thomas Cooley Law Review and Michigan Journal of Law
Reform have argued that criminal prosecution can create
a prophylactic effect on preventing fraud and condemn-
ing the harsher forms of scientific misconduct (Goldberg
2003; Kuzma 1992). In addition, because such a statute
would be expanded to penalize those who know of miscon-
duct within their institution, harshening criminal statutes
could motivate more colleagues to report violations. And
because stronger fines and penalties would threaten institu-
tions with significant financial losses, they could motivate
administrators to reform their research environments now
rather than risking punitive damages later. Criminalizing
misconduct could also motivate scientists to be more careful
in their research.

Within society, the criminalization of misconduct has
the potential to greatly reduce the deaths and lawsuits from
fraudulent research practices and increase public confidence
about science. The lack of consistent regulation of miscon-
duct and lax enforcement of guidelines already in place
has created the image that scientific communities are held
to a different standard than other professions, such as in-
vestment banking and law. As legal scholar Susan Kuzma
(1992) concludes:

In the long run, the more corrosive force [of scientific miscon-
duct] is the undermining of public confidence in an important
public institution and the engendering of a cynical percep-
tion that the reporting and the funding of scientific research
is a rigged game. Criminal prosecution plays a valuable role
in demonstrating a commitment to absolute integrity in this
important arena. (399)

Consequently, criminalization could benefit scientists and
the public by strengthening support for scientific research
and increasing confidence in the products of the research
industry (Steinberg 2000).

Society has seen these benefits in other areas. The
criminalization of other legal statues concerning sexual
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harassment and hate crimes has tended to greatly reduce the
severity and occurrence of misconduct Edwin Dorin, the for-
mer Undersecretary of Defense for Personnel and Readiness,
notes that the criminalization of sexual harassment in the
United States military and “zero tolerance” policy, coupled
with ethics training and the creation of a Defense Equal Op-
portunity Council Task Force on Discrimination and Sexual
Harassment, significantly lowered the rats of rape, sexual
harassment, discrimination, fraternization, and unprofes-
sional relationships in the United States military (1997, 4).
Similarly, the Federal Bureau of Investigation has demon-
strated that the criminalization of hate crimes in the United
States under the Violent Crime and Law Enforcement Act
of 1994 has reduced the number of hate crimes from 17,000
in 1994 to a little over 10,000 in 2002 (2002, 3).

The Benefits of Establishing Protections

for Whistleblowers

Creating criminal statutes against scientific misconduct
should be coupled with institutional reform aimed at pro-
tecting whistleblowers. A 1995 Office of Research Integrity
(ORI) report on whistle-blowing indicated that 68 percent
of whistleblowers were damaged by making a claim of mis-
conduct, often through loss of position, denial of salary in-
crease, reduction in staff report, pressure to drop allegations,
and the threat of lawsuits. As the report concluded, “these
individuals are highly likely to experience one or more neg-
ative consequences as a result of their whistle-blowing”
(Frankel 2000). A similar survey of 4,000 graduate students
and faculty found that the fear of retaliation for reporting
suspected scientific misconduct had a considerable effect
on their willingness to report it. The study revealed that
over half of the students believed they could not report a
faculty member; only 35 percent of faculty members felt
they could report a colleague; and that while 99 percent of
the survey population agreed that “academics should exer-
cise collective responsibility for the professional conduct of
students,” only 27 percent felt they could follow through
with it (Frankel 2000, 218; Eisen and Barry 2002, 38).

To account for these factors, institutional reform aimed
at creating protections for whistleblowers needs to occur.
First, institutions need to establish a formal procedure for
reporting misconduct. Such a reporting process should en-
sure that those who wish to report scientific misconduct
do not have to go “up the chain of command” and can
instead approach a neutral arbitrating body. In addition,
institutions should establish protections that guarantee the
anonymity of the whistleblowers so that they are more likely
to come forward. As Anderson (1988) highlights:

Protecting those who report misconduct is extremely impor-
tant. As a threshold matter, no action to correct, punish, or
remedy the harm caused by misconduct can take place unless
it is first detected and reported.

Finally, better institutional auditing procedures, which are
standard in the business world, help prevent fraud, corrup-
tion, and error. These types of audits, which David Resnik
(2000) has been advocating since 1987, would involve “the
careful examination of original data contained in laboratory
notebooks and other records” and “comparison of the origi-
nal data with processed data as well as published data” could
easily be applied to the research world to help catch discrep-
ancies, errors, statistical inaccuracies, and other problems
while promoting an atmosphere of honesty and responsibil-
ity (Resnik 2000, 179). In addition to creating the opportu-
nity to uncover more instances of misconduct, the creation
of consistent audits could persuade more whistleblowers to
come forward under the “smokescreen” of an alleged audit.

The Benefits of Establishing Due Process Protections

for the Accused

Lastly, there is a glaring lack of due process protections
in misconduct investigations. In 1981, the President of the
Academy of Arts and Sciences testified before Congress that:

I will admit to you, sir, the absence of any sense of what due
process should be when suspicion is aroused in cases of alleged
scientific misconduct. We have never adopted standardized
procedures of any kind to deal with these events. (Goldberg,
2003)

Unfortunately, little has changed significantly. Today, the
ORI does not satisfy any formal notice of hearing require-
ments, does not have to state the underlying reasons for the
charge of misconduct, nor does it provide the accused with
a summary of rights. There is no federal, state, local, or
institutional requirement that investigations provide the
accused with a list of witnesses, no provision authorizing
respondents to employ council, no guarantee that the deci-
sion maker will be impartial, no right to cross examine wit-
nesses, no right of the accused to receive a written opinion
explaining the verdict, and, in some cases, no right to ap-
peal (Goldner 1988; Howard 1994). As Elizabeth Howard
explains:

In short, almost all of the elements of due process are missing
in ORI investigations. If due process is not required, it does
not imply that on such protections are afforded respondents
in practice. (1994, 335)

However, the creation of due process is needed to ensure
the legitimacy and efficiency of misconduct investigations.

Because allegations of misconduct, whether true or
not, can be career ending and involve the loss of reputa-
tion, trustworthiness, and money, protections are needed to
ensure that investigations proceed fairly. As Howard (1994)
suggests:
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Scientists must trust the accuracy of the research that precedes
them. The scientific community and the federal funding agen-
cies are beginning to take misconduct issues seriously. Their
resolve must be accompanied by implementation of proce-
dures that not only provide the full measure of due process
protections to the accused, but also maximize the fact-finding
potential of scientific misconduct proceedings. (340)

Misconduct proceedings, then, must appear legitimate if
they are to forge public trust in the ORI and maximize the
accuracy and reliability of investigations.

Additionally, establishing due process would increase
the efficiency of investigations. Law professor Glenn Harlan
(1999) notes that some judges are starting to recognize that
misconduct investigations may be illegal, which is convinc-
ing some administrators to avoid prosecution completely.
As Roy Spece and John Marchalonis (2001) clarify, there is
growing legal concern that the ORI policy and the National
Council of University Research Administrators recommen-
dations on scientific misconduct violate the 4th amendment
because they permit that “anything can be seized” during
investigations. Overzealous investigators have frequently
followed their advice and taken grant applications, corre-
spondence, email, pharmacy and medical records, labora-
tory documents, research materials (such as anti-sera, cells,
and biologicals), progress reports, purchase records, com-
puter files, and other objects at both the workplace and
private residence of the accused. The problem, Spece and
Marchalonis conclude, is the egregious potential for abuse
and the fact that “nothing undermines public confidence
as much as irresponsible behavior by officials, particularly
when those officials are in charge of enforcing laws and reg-
ulations that purport to be about ethics” (617). A successful
ethical system aimed at preventing misconduct in science,
then, must set the example by being ethical, rather than
subverting due process protections and sacrificing inves-
tigative integrity and efficiency.

CONCLUSION

A large and expanding network of practicing scientists,
increasing complexity of research, large revenues of re-
search laboratories, and psychological pressures related to
tenure and recognition continue to obscure local and insti-
tutional policies aimed at combating misconduct. Because
of this complexity, administrators and investigators remain
confused about how to prevent, report, and deter miscon-
duct. In addition, estimates for the number of those com-
mitting misconduct remain inconclusive and range from
the hundreds to the hundreds of thousands. Regardless of
this uncertainty, however, scientific misconduct is occur-
ring and is troublingly high within particular medical and
biotechnology communities. While the confirmed num-
bers of misconduct are comparatively small to the overall

number of scientists, the risk that misconduct can neg-
atively influence research on pesticides, pharmaceuticals,
hazardous products, and food to severely threaten human
health and public welfare is large.

As a result, three types of reform need to be nationally
implemented. First, a uniform and consistent federal crim-
inal statute is needed to strengthen the penalties against
fabrication, fraud, and plagiarism in scientific research.
Criminalizing misconduct would provide the direct bene-
fits of potentially deterring practitioners from committing
fraud and persuading institutions to better train their re-
searchers, and the ancillary benefit of better public trust
in scientific research. Second, institutional reforms need
to be established to encourage the neutrality, anonymity,
and protection of whistleblowers. Similarly, better audit-
ing mechanisms need to be implemented to help motivate
those researchers working in hostile research environments
to come forward. Third, due process procedures are needed
in misconduct investigations. Establishing due process pro-
tections for misconduct investigations would better protect
the accused, provide legitimacy to the investigation, and in-
crease the accuracy of the trial. As long as these protections
remain absent, investigations are simply replacing one eth-
ical dilemma with another. It is true that these proposals
would require significant legislative efforts to bring a com-
mon definition and set of practices to the private and pub-
lic sectors. Yet even given the potentially low frequency
of misconduct, the severity of its consequences demands
comprehensive and coordinated federal legislation.
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