3. Responsible Conduct in the Process of
Research
The fundamental values discussed in Chapter 2 apply throughout the
research process, from the development of a research plan to the reporting
of results. However, their application in successive phases of research
produces distinct principles that can guide the actions of researchers. This
chapter describes those principles and their implications during the development of the research plan, the performance of research, the reporting of
research results, and communicating with policy makers and the public.
The final section of the chapter discusses the responsibilities of institutions in maintaining responsible conduct in research.

The Research Plan
Research ideas have many sources. Some emerge logically from the
forward progress of a research program. Others are the product of long
and careful individual thought about how to solve a problem. Many
research ideas result from discussions among groups of people, each of
whom brings a different background and perspective to a problem.
Electronic communications can greatly increase the scope and pace of
these discussions.
When research ideas are discussed in public, they become part of the
collective knowledge of the research community. But fairness dictates that
individual researchers be acknowledged for their contributions to science
and scholarship. Also, researchers receive recognition for their contributions to the collective work of the research community, and this reward
system is a powerful and useful motivating force in research. Appropriating the ideas of another person and using them without credit therefore
undermines the social mechanisms of research.
In some cases, research ideas are discussed in private communications,
such as grant proposals or meetings of a research group. These communications generally deserve to remain privileged as researchers work out the
difficult problems associated with gaining reliable knowledge. In particular, the reviewers of grant applications are expected to maintain
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confidentiality and avoid using ideas in those applications without permission in their own research and for their own gain.
Electronic communications can complicate the tasks of acknowledging
individuals for their ideas and keeping privileged communications private.
But new social mechanisms are emerging that can protect these important
features of research. For example, the Creative Commons project allows
the creators of intellectual work to disseminate their ideas while specifying
how they expect to be credited for those ideas.

Recommendation
► Researchers

have a responsibility to safeguard privileged information and to provide credit when
using others’ ideas.
The Review of Research Proposals
Peer review of research reports submitted for publication is described later
in this chapter under “Reporting Research Results.” But peer review is also
used to judge proposals for research funding. In this form of peer review,
experts in a field of research make judgments that influence the allocation
of scarce resources, whether funding, prizes, employment, promotion, or
the use of equipment or facilities. In a related form of review known as
merit review, a group with a broader range of expertise judges both the
value of proposed research within a field of science or scholarship and
other qualities such as economic effects, practical applications, social relevance, or policy relevance. Review of research proposals is an essential
component of the research enterprise and a basic obligation of
researchers.
Since the future course of research cannot be fully predicted, any review
process is fallible. Also, review tends to be a conservative process. Studies
of peer review of proposals and publications have shown tendencies
toward bias in the process (Budden, et. al., 2008; Campanario, 2009;
Johnson, 2008). Innovative and interdisciplinary research, and research
performed at less prestigious research institutes, by less established
researchers, or by minority researchers (including women in fields where
they are underrepresented), may be undervalued by reviewers. Also,
reviewers have justifiable differences in perspective over the merit of
proposals. It is easier to identify poor proposals than it is to distinguish
between strong proposals. It may be difficult to determine which proposals
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will lead to excellent but nonrevolutionary research and which to excellent
revolutionary research. Reliability may improve when reviewers use
specific, well-defined measures and multiple dimensions of quality in
place of, or in addition to, general or global assessments that rate the entire
proposal on a five-point or nine-point scale.4 Alternatives to the peer review
of proposals exist, such as funding investigators rather than projects or
allowing program managers to allocate funding. However, these and other
alternatives can end up funding projects of lower overall quality. Though
the peer-review system for research proposals has shortcomings, it
compares favorably with the available alternatives.
Peer reviewers seek to assess the potential of a proposed project to
produce new knowledge, but research proposals and the review process
often undervalue a critical characteristic of proposed research—the uncertainties that are likely to accompany the knowledge that will be generated.
Investigators need to be honest about both the potential benefits and inevitable limits of their proposed research. When this information is not
included in a research proposal, funders and reviewers should make an
effort to obtain it. A more complete picture of the research to be done leads
to better funding decisions and to more realistic expectations of the value
of research results.
Different research funders have different ways of reviewing research
proposals. Agencies and philanthropies may convene groups of experts
who meet as a committee to review proposals and make collective decisions. Others send proposals to individual reviewers in much the same
way that research articles are reviewed. International agencies tend to have
experts from different countries to overcome local differences and also to
understand different aspects of the proposal. In some countries, the
groups qualified to review a proposal may be small or negligible for a
particular discipline. Even in larger countries, recruiting expert reviewers
can be difficult, given the increase in the number of proposals to be
reviewed. Thus, international reviewers may add value even in national
evaluations.
As interdisciplinary research becomes more common, review procedures are changing to accommodate proposals that range beyond the
expertise of any one individual. Funders supporting interdisciplinary
research often call on reviewers from different disciplines so that the
group as a whole has a working knowledge of the disciplines encompassed
4 For example, reviewers of proposals to the U.S. National Institutes of Health provide
ratings on five core review criteria in addition to an overall impact score (NIH, 2008).
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in the proposal. Some funders review interdisciplinary research in the
same way as disciplinary research by using a small number of review
panels, each of which covers several research fields.
Irresponsible practices can occur among both the researchers submitting research proposals and among reviewers. Some investigators may
send duplicate proposals to different funders without notifying them,
thereby straining the resources available for reviewing. Or investigators
may give too little credit to work done by others, even plagiarize, in a
misguided effort to boost their own credentials. Researchers may not have
observed regulatory norms in such areas as research involving humans,
animals, or the environment. One way to minimize such lapses would be
to have investigators certify to their institutions and to funding agencies
that their proposals adhere to established standards of responsible
conduct.
Reviewers have been known to appropriate ideas from research
proposals. Another fear is that reviewers who are research competitors will
delay a proposal while hastening their own investigations. Reviewers
should disclose any potential conflicts of interest to funders, and should
withdraw if the conflict could bias their judgment.
Researchers who submit proposals often complain of poor assessments,
substandard evaluations, or reviewers who do not understand the
proposals. The feedback from reviewers is not always specific or useful.
Reviewers of proposals are typically anonymous to ensure frank and critical judgments, but anonymity can protect poor reviewers.
Reviewers and review mechanisms need to be fair and accountable. An
appeal mechanism could allow investigators to submit a proposal to
further review. Investigators could be instructed in how to make proposals
stronger. Review mechanisms can be altered so that they are less conservative and subjective—for example, by instructing reviewers to flag particularly innovative proposals for a supplementary review process.

Recommendation
► Researchers

have a responsibility to participate in the review of research proposals and not to
abuse the trust on which the review process is based. They should disclose conflicts of interest
and treat colleagues fairly in reviewing their ideas. Research sponsors should use international
reviewers where feasible.
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Social Responsibility in Research Plans
The choice of research plans also entails issues of social responsibility.
Science and other forms of scholarship have been incredibly productive by
seeking knowledge unfettered by tradition, ideology, and external pressure. At the same time, research can have a profound influence on the
environment, human health and well-being, economic development,
national security, and many other facets of human life. Many areas of
science and technology can be used for destructive as well as constructive
purposes, and researchers have a special responsibility to understand and
address issues of “dual use.” Research on biological pathogens, for
example, poses both risks and benefits for human health (see Box 3-1).
These issues and the international implications have been grappled with
by the IAP – the global network of science academies (IAP, 2005).
Research cannot be justified if it inflicts unacceptable harm on the object
of research, whether people, animals, society, the environment, or human
cultures, where “acceptability” is a social judgment that weighs potential
gains against potential harms. Research also is unacceptable if it conflicts
with the basic human values of autonomy, freedom, dignity, nondiscrimination, and a lack of exploitation. National or international laws or conventions can limit research. Some research also can be described only as injurious to human welfare, such as research on biological weapons or torture,
and societies are justified in prohibiting research of this type.
The constraints imposed on research by social considerations vary from
one place and time to another. Thus, research using embryonic stem cells
is not acceptable in some countries and is permitted in others. Research
involving recombinant DNA roused great passions in the 1970s, but is
now widely practiced. Some countries do not allow certain kinds of genetic
studies or research on human stem cells. Drug trials are an area of
concern in some countries where subjects may not be aware of risks and
may succumb to unfair practices because of lax monitoring.
Researchers have learned that they cannot dissociate themselves from
the uses of the new knowledge they generate. They need to take into
consideration the reasonably foreseeable consequences of their own activities. They also have an obligation to participate in the social mechanisms,
both within the research community and in the broader society, that
explore the implications of research and impose constraints on research if
those constraints are justified.

Box 3-1
The H5N1 Controversy

The recent controversy over studies of the H5N1
flu virus illustrates the tension between unfettered research and the possible social implications of that research (Science, 2012).
In 2011, two groups of virologists led by Ron
Fouchier of Erasmus Medical Center in
Rotterdam and Yoshihiro Kawaoka of the University of Tokyo and the University of WisconsinMadison, submitted papers for publication
reporting on their work to genetically alter H5N1
so that it would be more transmissible between
mammals. The papers raised concerns that the
altered viruses themselves or the methodologies
being reported could be misused to create a
global flu pandemic. The journal editors passed
the papers to a U.S. government advisory body,
the National Science Advisory Board for Biotechnology (NSABB), which provides advice on the
publication of dual-use methodologies and
results.
In late 2011, NSABB called for the researchers to
redact portions of their papers. This set off an
intense debate in the global research community and the broader public over the extent to
which publication of such research should be
restricted, and whether a body of a single
national government should have such a prominent role in making those decisions. At the
same time, the researchers themselves asked
NSABB to reconsider the decision, arguing that
publication of the full results would make a
significant contribution to global public health.
The authors also clarified their original work,
assuaging some of the earlier concerns. In
March 2011, NSABB reversed its earlier decision,
and both papers were subsequently published.
This followed a recommendation by a meeting
organized by the World Health Organization
that the papers be published (Butler, 2012).
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Recommendation
► Researchers

should bear in mind the possible consequences of their work, including harmful
consequences, in planning research projects.

Carrying Out Research
The methods used to gain knowledge in science and scholarship are as
varied as the subjects of research. Some research programs are almost
purely theoretical, while others draw on empirical data with few theoretical
preconceptions. Complex instruments, including computers, are used to
gather and analyze data in many fields; for example, astronomers now post
petabytes of new data online each week for all to read almost as soon as
those data are gathered. Some fields are closely related to human concerns
or commercial applications, while others are seemingly distant from these
issues.
Over time, individual fields of research have developed expectations
about the methods to be used in that field. Some of these expectations are
universally shared; others are specific to individual fields of research. For
example, some fields have particular requirements for documenting,
dating, witnessing, and archiving research results.
In most countries, laws and regulations govern particular aspects of
research, such as the treatment of human subjects and laboratory animals
or the use of research funds, and violation of these provisions can subject a
researcher to legal sanctions. In addition, the research community in
general, and in particular research disciplines, has other expectations that
are related to the fundamental values underlying research. All researchers
are expected to keep clear, accurate, and secure records of their research
data and corresponding primary material so that the work can be verified
or replicated by others. They also are expected to share their data with
others, including, where feasible, the research materials and software that
enables them to draw their conclusions. Providing access to data, algorithms, and software is especially important in areas of research where
results cannot be duplicated, such as research on natural phenomena and
simulations. Researchers who fail to meet these expectations place their
reputations at risk.5
5 For a recent treatment of issues related to research data, see the Royal Society report
Science as an open enterprise (2012).
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As the previous paragraph suggests, it may not always be possible or
feasible to replicate all observations or share all data. Researchers are entitled to establish priority or ownership claims before disseminating their
results. Sensitive data regarding human subjects may need to be anonymized. In these cases, researchers should be prepared to explain why data
are not being released, and journals may require the provision of such
explanations as a condition of publication. Also, researchers may need to
seek other ways of submitting their results to the judgment of peers if data
cannot be publicly released.
Exploring what is unknown in research can be as important as exploring
what is known. Researchers have a responsibility to identify different types
of uncertainty, ambiguity, and ignorance in their conclusions, especially in
areas where research results inform policy. Wherever possible, they should
have their models independently validated, should make information on
data quality available, and should test for flaws in reasoning. Such steps
increase the trust of the public in the results of research and make that
research more reliable.
In some fields, policies and expectations related to data sharing are
changing rapidly. For example, the ability to sequence the human genome
at rapidly decreasing cost is raising a host of ethical issues about the
management and sharing of genetic information. How should genetic
information be handled, stored, and provided to research subjects? For
such information to be used for clinical diagnoses, strict regulations and
certified protocols for handling DNA samples may be necessary. Research
fields need to have mechanisms to examine these issues and arrive at
collective judgments about how best to handle them.
In addition, new methods of communicating data and research results
are raising new issues for the performance of research and the sharing of
research data. Researchers can now post large databases online, widely
disseminate research results online, and participate in widely available
public forums outside the traditional peer-reviewed literature. Research
fields may need to develop new methods of reviewing results and arriving
at consensus to deal with such changes.
Differences in research methods can create complications in multidisciplinary collaborations. Different fields can have different ways of gaining
and analyzing information, drawing conclusions, and disseminating those
conclusions to others. Agreement on accepted methods before a multidisciplinary project starts can help prevent later difficulties.
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Recommendation
► Researchers

have the primary responsibility for upholding standards of responsible conduct in
research. They should employ the expected standards of their fields, observe applicable laws and
regulations, be willing to share data with others, and agree on the standards to be observed in
multidisciplinary collaborations.
Irresponsible Practices in Research
As explained in the introduction, this guide does not attempt to define
research integrity in legal terms. Instead, it treats breaches of research
integrity as transgressions of the moral, ethical, or legal boundaries based
on the fundamental values underlying research. As noted previously, many
national and international bodies have grappled with these issues in recent
years, and have generated insights on research integrity, codes of conduct,
and lessons for institutions and countries establishing systems for dealing
with irresponsible conduct (for example, ESF 2010 and ESF-ALLEA, 2011).
Transgressions may be of a lesser or greater extent and thus may require
different levels of investigation and penalty. Also, responses to irresponsible actions can differ from place to place and time to time. The individuals and institutions charged with responding to such actions need to take
all of these factors into account.
Irresponsible practices in the conduct of research can take many forms.
Among the most egregious are those that violate the trust underlying
research by introducing fraudulent results into science or scholarship or
by stealing ideas. These acts include fabrication, which is “making up
results and recording them as if they were real”; falsification, which is
“manipulating research processes or changing or omitting data”; and
plagiarism, which is “appropriating another person’s material (ideas,
research results, or words) without giving proper credit” (ESF-ALLEA,
2011).
Fraudulent acts can include what may seem like minor transgressions.
For example, researchers might be tempted to use only some of the data
generated in an experiment and discard data that do not meet expectations. However, such actions violate researchers’ fundamental obligation
to produce reliable and objective results. When senior scientists in the past
have been suspected of cutting corners or ignoring inconvenient data, they
have been judged harshly.
Fraudulent research can be extremely harmful to researchers and to
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society. It can result in the production of deficient products, inadequate
instruments, or erroneous procedures. Policy or legislation can be based
on incorrect findings. The public’s trust in science and scholarship can be
damaged. The fabrication or falsification of results can end a researcher’s
career, discredit colleagues, and damage the entire research enterprise.
Plagiarism may seem to be a less severe transgression than fabrication
or falsification, and it does not have the effect of introducing fraudulent
results into research. However, because it is based on deceiving other
researchers, it, too, weakens the foundation of trust on which research is
based. Similarly, publishing or duplicating exactly the same material in
more than one place—a practice that has become commonly known as
self-plagiarism—is dishonest since publishers and readers expect
published material to be original, and it squanders the resources available
to do research and publish results. Electronic communications have made
it both easier to plagiarize material and easier to detect plagiarism, but
such means of communication have not changed the expectation that
published material is not copied from somewhere else.
The boundary between unacceptable and acceptable behavior is not
always clear. For example, a researcher may use methodologically unsound
data processing, questionable analytical or statistical techniques, or inadequate control groups. A case study may not be representative of the
phenomena it is purported to represent. Economic, ideological, or
personal interests may skew the outcomes of research. Plagiarism may
range from the wholesale theft of long passages of text to the careless or
perhaps inadvertent use of another’s ideas. In all of these cases, it may be
impossible to determine whether a researcher set out to deceive. Furthermore, researchers are human and can make mistakes. In such cases, these
mistakes need to be openly acknowledged so that the scholarly record can
be corrected (see Box 3-2).
Standards and expectations can change over time. For example, using
significant blocks of text from one’s own thesis or dissertation without
quotation marks in subsequent journal articles may not have been considered an irresponsible practice in the past in certain fields, whereas today it
probably would be. A sense of fairness and proportion should be maintained when using new technologies to evaluate behavior that occurred at a
time when different standards prevailed.
Beyond fraudulent acts are a host of actions that may not involve the
intent to deceive but nevertheless can damage the integrity of research
results. Inadequately managing and storing data, withholding data from
colleagues who want to replicate the findings, and not preserving original

Box 3-2
Neutrinos

In 2011 a group of physics researchers in Italy
reported an experimental finding that neutrinos
had traveled faster than the speed of light (BBC,
2012). If confirmed, this result would have
contradicted more than a century of physics
research based on the assumption that nothing
exceeds the speed of light, and disproved
Einstein’s 1905 Special Theory of Relativity.
In making the announcement, the leader of the
research group urged caution, stating that the
group had tried and failed to find a mistake in the
research, and that it was time for the community
to examine and try to replicate the work. Still, the
announcement was widely publicized. Experiments in 2012 performed by a different group at
the same laboratory found that neutrinos travel
at the same speed as light.
This story illustrates that honest errors can occur
in research, and that these can be corrected
through subsequent work. The story also raises
the question of when and how research groups
and institutions should announce or publicize
results that would be considered revolutionary or
anomalous.
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data for the minimum time period specified by the discipline or required by
law all constitute irresponsible practices in research. Bad research procedures include “insufficient care for human subjects, animals or cultural
objects; violation of protocols; failure to obtain informed consent; breach of
confidentiality;” (ESF-ALLEA, 2011) and lack of care in designing or undertaking experiments.
Finally, some irresponsible actions may not damage the research record
but are inappropriate in any workplace. These include intimidating or
harassing students or assistants, inadequate mentoring or counseling of
students, misrepresentation of credentials, insensitivity to social or
cultural norms, prejudice against members of particular groups or gender,
misuse of funds, failure to disclose conflicts of interests, and other
breaches of general social and moral principles. The same procedures
used to respond to irresponsible conduct in research may be enlisted in
responding to such actions, but all workplaces should have procedures for
dealing with these problems.
Some research organizations and funding agencies draw a sharp distinction between falsification, fabrication, and plagiarism and other irresponsible actions in research (ESF-ALLEA, 2011). They may further specify that
falsification, fabrication, or plagiarism need to be committed intentionally,
knowingly, or recklessly to fall into the category of research “misconduct”
or “fraud.” Other institutions define research misconduct more broadly to
include such actions as misrepresentation of interests, breach of confidentiality, abuse of research subjects, inappropriate authorship, covering up
misconduct, or reprisals against whistle-blowers who report misconduct.
Irresponsible practices other than falsification, fabrication, and plagiarism may not lead to formal allegations of misconduct. However, they can
be just as damaging to research, to researchers, and to the relationship
between the research community and society. Researchers have a responsibility to themselves, to the research community, and to the public to
avoid actions that can be interpreted as irresponsible.

Recommendation
► Researchers

have an obligation to themselves, their colleagues, and society to avoid both the
egregious transgressions of falsification, fabrication, and plagiarism and the other forms of
irresponsible conduct that can undermine the research enterprise.

20  Responsible conduct in the global research enterprise | A policy report

Responding to Irresponsible Research Practices
It can be very difficult to raise concerns about the actions of another
researcher, especially when that person is in a position of authority. But
researchers cannot uphold the fundamental values of research while
ignoring irresponsible research practices.
Many concerns can be addressed by talking with someone else within a
research group, perhaps someone who has been designated as a point of
contact on research practices. However, people who have concerns about
the actions of another researcher need to have more than one way to make
those concerns known. Some institutions have independent ombudsmen
to whom anyone can refer issues about irresponsible practices. Others
have designated agencies, offices, or individuals responsible for hearing
allegations and determining the appropriate course of action. Procedures
differ among organizations and among countries, but all researchers need
someone with whom they can consult if they have witnessed or suspect
irresponsible practices.
In addition, experience indicates that a full solution to some problems
cannot depend only on research institutions but also requires an independent organization that can handle allegations and remind researchers and
institutions of their responsibilities. Researchers need points of contact
both within and outside research institutions with whom they can raise
concerns and discuss issues. Training of researchers needs to include
information about such options.
In responding to reports of irresponsible practices in research, some
principles should be universally observed. Whistle-blowers should be
protected from unjust reprisals. Those accused of irresponsible practices
need to be treated fairly. Due process, proper communication during an
investigation, and fair adjudication are essential. Humans are fallible,
which means that accusations of research misconduct may be mistaken or
malicious. The groups handling such accusations have a heavy responsibility. Freedom of belief, research, and speech must be accorded equally to
the accused and the accuser.
Primary responsibility for handling cases of misconduct should be in the
hands of the employers of researchers. Each institution should have a
standing committee that deals with misconduct, or it should establish an
ad hoc committee when serious allegations of misconduct are made. Many
institutions, and even entire countries, may try to downplay instances of
misconduct to avoid negative publicity. But institutions that deal forthrightly and openly with problems generally fare better than those that try
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to cover them up. Overcoming a culture of face saving can make an institution and the entire research enterprise stronger.
The first and most important aspect of attention to misconduct in
research is its prevention. The research institutions that employ
researchers need to create a culture that values high standards of conduct
and minimizes incentives to violate those standards. The leaders of
research institutions, laboratory and department heads, research funding
agencies, journal editors, and others need to act as role models for the
management and governance of research. All researchers and staff need to
receive formal and informal training in responsible research practices.

Recommendation
►Researchers

have a responsibility to maintain high standards of responsible conduct and to take
appropriate actions when they witness or suspect irresponsible conduct.

Handling Issues of Responsible Conduct in International Research
International collaborations require particular attention to issues of
responsible conduct. Such collaborations typically take place under two
different circumstances. An individual researcher or research team might
invite a foreign colleague, postdoctoral fellow, or student to participate in
the research. In this case, the rules of conduct of the host institute apply to
the guest researcher as well. The guest researcher should be thoroughly
familiar with these rules and agree to abide by them.
Alternately, two or more researchers or groups of researchers from
different countries may decide to work together on a research project. In
this case, national codes or procedures may be at variance or even contradict each other. Under these circumstances, the codes and procedures to
be followed need to be specified before the start of the collaboration. Potential problems such as dual-use and intellectual property issues should be
addressed beforehand (Faden and Karron, 2012). The general order of
authorship should be established along with agreements on how to share
data, raw or otherwise, to guarantee scientific best practice. Experimental
procedures should be adapted to the respective and available infrastructures, and materials produced as part of the collaboration should avoid
nonscientific statements and be peer reviewed.
The European Code of Conduct (ESF-ALLEA, 2010) recommends that
international collaborations follow the guidance of the Organization for
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Economic Cooperation and Development Global Science Forum (OECD,
2007). The forum has produced example text for international agreements
that can be embodied in the formal documents for collaborative projects.

Recommendation
►Guidelines

for responsible conduct and procedures to address irresponsible research practices
need to be established in the initial stages of international collaborations.

Reporting Research Results
Strictly speaking, research results do not enter the realm of science or
scholarship until they are made public. Data or research conclusions that
remain private may inform the publicly disseminated work of a researcher
or research group, but they need to be available to others to become a
formal part of the archive of human knowledge.
Publication of research results can take many forms: talks or poster
presentations in conferences, journal articles, comments, reports, chapters, books, and so on. All of these types of publications need to observe
the essential values of honesty, fairness, and openness. In addition, some
types of communications have specific considerations regarding social
responsibility, intellectual property, and other issues.
Many kinds of irresponsible and undesirable practices are associated
with publication. These include both claiming or granting undeserved
authorship and denying deserved authorship, manipulating images so as
to provide a deceptive impression of research results, repeating publications, publishing results in “least publishable units” to a degree where the
novelty of the publication is questionable to maximize the quantity of
publications, insufficient acknowledgment of contributors or sponsors,
conflicts of interest or bias in reviewing, and appropriating ideas from
papers before publication.
In recent years, irresponsible actions associated with clinical trials of
pharmaceutical products have received increased scrutiny (Fairman and
Curtiss, 2009). The best-known case might be the withdrawal of the pain
reliever Vioxx from the U.S. market in 2004 following disclosures that its
maker, Merck, withheld information about the drug’s risks. Irresponsible
behavior such as selective reporting of results and bias resulting from
undisclosed conflicts of interest on the part of investigators are certainly
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not limited to for-profit companies. Still, areas of research where the
results have significant effect on the health of the public, with clinical trials
being a prominent example, deserve particular attention in efforts to
ensure research integrity.

Peer Review
In the context of publication, peer review involves the prepublication evaluation by experts of a proposed communication. Peer review seeks to
ensure that the communication is relevant, that the evidence supports the
conclusions, and that the findings are of value. Peer review can enhance
the quality of publications by clarifying explanations, correcting errors,
properly allocating credit, and enabling other improvements. Publishing
in journals and with publishers known for their high standards of peer
review enhances the reputation of authors.
Peer review of proposed publications can take several forms. The most
common arrangement is for the reviewer to be anonymous to encourage
honest and frank reviews, and most reviewers favor this approach.
Another approach is for both the authors and the reviewers to be blinded,
although the identities of the authors could possibly be surmised by the
reviewers from the subject of the communication and the references cited.
A third method is for the entire process to be open, with the reviewers and
authors both identified and the comments from both sides made freely
available. This practice is most common among journals that provide open
access to publications. In a fourth method, either before or after publication all readers and reviewers can access the publication and provide
comments, generally in an online forum. Also, many journals have added
electronic forums where readers can post comments on a published
article. Especially common in the life sciences, this practice has not yet
become as formal or institutionalized as to provide a replacement for peer
review. At this point, it is not clear what the future balance might be
between traditional peer review and alternatives.
Irresponsible practices in peer review can occur when the reviewer is
biased for or against the authors or has competing interests. This can
result in delays in reviewing or in unwarranted rejection. To minimize
such conflicts, some journals allow authors to name persons to whom an
article should not be sent for peer review, and editors also can avoid
conflicts in their choice of reviewers. If an article is rejected, some editors
allow the authors to appeal the decision.
Some authors have complained that a publication has been kept on hold
for an unnecessarily long time while a reviewer finishes a competing
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publication. Such fears can be especially keen for authors who are at a
disadvantage in peer review, including researchers from countries that are
not at the center of a research field. Some authors also have complained
about racial discrimination in review decisions. Potential reviewers who
realize that they have a conflict, a bias, or a lack of needed background
knowledge in reviewing a proposed publication have a duty to inform
editors so that appropriate actions can be taken.
Peer review sometimes detects fraudulent research, but reviewers generally must trust that the work described was done honestly. Peer review also
is not designed primarily to detect other irresponsible practices, such as
using public data as if it were the author’s own, submitting papers with the
same content to different journals, or submitting an article that has already
been published in another language without reference to the original.
In some cases, a reviewer may ask for the raw data on which the conclusions of a communication are based. Some journals also require that the
raw data be made publicly available as a condition of publication. However,
in some research fields, providing raw data is impractical. There may be
too much data to communicate easily, the data may be confidential, or
intellectual property or national security considerations may restrict the
data dissemination. In those fields, other ways need to be found for
submitting data to the collective review of peers and making information
available to verify and build on results. If material that has not been peer
reviewed is used in research, this should be acknowledged so that others
may judge the effects of that use on conclusions.
Difficulties can arise in reviewing publications from large collaborative
projects involving researchers from different institutions, different countries, or different research disciplines. Reviewers may need to be comparably diverse to judge the multiple aspects of such a publication. Another
area of concern has been the communication of dual-use research, such as
research results that could contribute to the development of chemical or
biological weapons. In such circumstances, reviewers or specially constituted panels may be asked to determine whether the likely benefits of
publication outweigh the possible risks.

Recommendation
► Peer

reviewers need to assess proposed publications fairly and promptly, with full disclosure of
conflicts of interest or bias.
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Authorship and Referencing
Researchers in different disciplines and in different countries have varying
conventions regarding how authors are listed in research papers. Some of
these conventions may vary according to the journal or discipline, or
change over time.6 However, authorship connotes responsibility for the
entire contents of that paper unless the paper specifically allocates responsibility among authors. The authors of a discredited paper may claim that
they do not have expertise in the part of a paper containing fraudulent or
erroneous results, especially in multidisciplinary research. However, if a
paper contains fraudulent or erroneous results, all authors will be held
accountable for those results. An author without expertise in a particular
area may need to ask a trusted colleague to review a paper to have confidence in its accuracy.
Sometimes, the authors of a paper add an author who has not contributed to the paper to increase the prestige of a paper or have the paper
published in a prominent journal. Hierarchical pressures in research organizations may lead authors to list laboratory or institute directors who have
not contributed. In other cases, a contributor to a paper is not listed. Both
“guest authors” and “ghost authors” undermine the standards of research
and distort the allocation of credit.

Recommendation
► Researchers

should agree in the early stages of a research project as to who will be listed as
author in publications emerging from that project and the criteria for determining the order of
the authors.

Communicating with Policy Makers and the Public
The public’s trust in research depends on the honesty, openness, and
objectivity of researchers in communicating the results of research to
those outside the research community. This responsibility can take time
away from research, but public communication is essential given the
pervasive influence of research on the broader society.
Researchers have the same rights as all other people in expressing their
opinions and seeking to influence public policy. But researchers must be
especially careful to distinguish their roles as specialists and as advocates.
6 For example, Nijman (2012) calls for a clear editorial policy for deceased authors, in order
to ensure that deceased collaborators receive appropriate credit.
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Researchers who choose to be advocates have a special responsibility to
themselves and to the research community to be very open and honest
about the support for the statements they make. Researchers should resist
speaking or writing with the authority of science or scholarship on
complex, unresolved topics outside their areas of expertise. Researchers
can risk their credibility by becoming advocates for public policy issues
that can be resolved only with inputs from outside the research community.
A particular problem is communicating uncertainties or probabilities
clearly and comprehensively. Statistical evidence can be counterintuitive7
or poorly grounded.8 Moreover, uncertainty about measured quantities
differs from the uncertainties associated with model calculations.9 A
particular need is for cogent theory and explicit methodology in integrating uncertainty estimates across studies inside the same discipline but
with different starting points.
At the same time, all researchers have information of value that they can
convey to policy makers and the public, and researchers are particularly
well suited to act as honest brokers to untangle basic facts from economic,
social, and political considerations. Today, new tools of communication
such as blogs and videos are providing innovative ways for researchers to
engage with the public. New communication tools also are enabling the
development of peer communities around issues of regulatory or policy
relevance. The widespread dissemination of solid peer-reviewed information benefits both research and the society in which research is embedded.

7 Suppose that the probability of a woman having breast cancer is 0.8 percent, and that if a
woman has breast cancer there is a 90 percent chance that her mammogram will turn up positive. But because mammography is imperfect, there is a 7 percent chance that a mammogram
will be positive even when a woman does not have breast cancer. What are the odds that a
woman whose mammogram has turned up positive actually has breast cancer? When posed to
doctors the answers vary hugely, from 1 percent to 90 percent. The correct answer that the
probability that a woman with a positive mammogram has breast cancer in this example is
only 9 percent (Zhong, 2011; see also: http://betterexplained.com/articles/an-intuitive-andshort-explanation-of-bayes-theorem/. Accessed 26 July 2012).
8 For example, in balancing between scientific freedom and fears of bioterrorism in the
contentious cases of engineered H5N1 influenza virus strains, a difficult quandary was the
number of experimental animals (ferrets) used to study the transmission of flu viruses. In a
news article in Science (Cohen, 2012), one of the authors is quoted as follows: “We have to be
really, really careful to interpret our data in ferret transmission in a quantitative way. You cannot
say if you got two out of four transmissions that your virus is 50 transmissible.” Indeed!
9 For example, Chapter 3 of the report Climate change assessments: Review of the processes and
procedures of the IPCC (IAC, 2010) describes confusion that arose over policy advice offered in
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC, 2007).
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Recommendation
► Researchers

need to communicate the policy implications of their results clearly and
comprehensively to policy makers and the public—including a clear assessment of the
uncertainties associated with their results—while avoiding advocacy based on their authority as
researchers.

Policy Advice
Researchers often are called upon to serve as advisers to governments,
industry, or nongovernmental organizations. This advice can be extremely
influential and must avoid bias or parochialism.
Documents generated by researchers to provide advice differ from
research articles, but they, too, are based on evidence and reason. These
documents should be peer reviewed to bring the quality control mechanisms of research to bear on public and private advice. If formal peer
review is not possible, informal consultations with peers, including those
who would be expected to be critical, may be necessary.

Recommendation
► Scientific

policy advice to governments, industry, or nongovernmental organizations should
undergo peer review and should not be made from an advocacy perspective.

Institutional Responsibilities
Many institutions are involved in the research process, including government funding agencies, private funders, international organizations,
government research institutions, universities, journals, publishers,
professional societies, and national academies. Each of these institutions
has responsibilities in establishing and upholding standards of responsible conduct in research.

Universities and Other Research Institutions
The institutions that employ researchers and provide a setting for their
work have a special set of responsibilities. These institutions need clear,
well-communicated rules that define irresponsible conduct. They also
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need impartial and confidential mechanisms to report and investigate
suspected breaches of these rules. Investigations should take place as
quickly as possible. The rights of the accused should be protected, and
whistle-blowers should be protected from retaliation. The response to findings of irresponsible practices should ensure that the research record is
correct, with sanctions serving as a deterrent to others.
Institutions have the responsibility to establish impartial and confidential mechanisms for reporting misconduct. Laboratory and department
heads need to be seen as trusted points of contact for discussing concerns.
In addition, researchers, research staff, and students need access to independent individuals to whom they can turn. Some countries have had
good experiences with independent ombudsmen who can handle issues of
irresponsible conduct both on an institutional level and on a national level.
Ombudsmen generally do not have the power to initiate investigations, but
should be able to require institutional or independent investigations, of
suspected irresponsible practices. In other cases, integrity officers at institutions serve as an independent point of contact for concerned
researchers.
An additional set of institutional responsibilities relates to the education,
training, and mentoring of researchers, research staff, and students.
Prevention of irresponsible practices is more important than remedies and
punishments and yet is given too little attention in practice. All researchers
need opportunities to learn about the values and principles on which good
research is based. Responsible conduct should be an element of all courses
and research experiences so that it is seen as fundamental to the research
enterprise and not as a separate component.
Research institutions also have a responsibility for maintaining an environment that fosters research integrity. The fundamental values of
research need to be practiced and emphasized as a matter of routine. Experienced researchers need to convey to students and younger colleagues the
standards of research through teaching, through the examples they set,
and through mentoring.
Institutions that employ researchers thrive when they emphasize excellence and creativity. In recent years, hiring, promotion, and funding decisions have made increased use of such metrics as the number of citations a
publication has received or the “impact factor” of a journal calculated from
citation of articles in that journal. However, too much emphasis on such
metrics can be misleading and can distort incentive systems in research in
harmful ways. Quality cannot always be measured by numbers, since
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research consists of many activities other than publishing. Researchers
may try to publish as many articles as possible and reduce the quality of
their articles as a result. And journals may encourage their authors to cite
papers from that journal to improve its ranking (Wilhite and Fong, 2012).
While metrics have their uses, explicit policies that limit their effects may
be needed to stem abuses.

Recommendation
► Research

institutions need to establish clear, well-communicated rules that define irresponsible
conduct and ensure that all researchers, research staff, and students are trained in the
application of these rules to research. They should establish effective mechanisms for
addressing allegations of research misconduct. Research institutions also need to create an
environment that fosters research integrity through education, training, and mentoring and by
embracing incentives that deter irresponsible actions.

Public and Private Research Funding Agencies
The public and private agencies that support research, including governments, philanthropies, and industry, also have important responsibilities.
In many ways, these mirror the responsibilities of the researchers and
research institutions that they support.
At a fundamental level, funding agencies should make their best efforts
to ensure that they support the best research possible. This means taking
care that their funding policies do not promote an environment where
researchers face strong incentives to publish as many papers as possible in
a short period of time, or face other pressures to lower the quality of
research or compromise integrity.
Researchers are responsible for the proper handling of the funds
entrusted to them, but funding agencies, whether public or private, have
the power to insist on responsible research practices. They therefore have
the right to insist upon the application of appropriate and transparent
rules of research conduct. Funders have the corresponding duty to provide
funding sufficient to ensure that researchers and research institutions can
put systems in place that uphold integrity and facilitate high-quality
research.
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In other respects, the power of funding agencies is more limited. For
example, they do not have the right to exert control over research for political reasons. Also, unless a researcher has signed a contract imposing
limits on publication, that researcher has the right to publish research
results without institutional constraints.

Recommendation
► Public

and private funding agencies should avoid policies that might lead to overemphasis
of quantity over quality in the reward systems for researchers. They should provide support
to researchers and research institutions at a level sufficient to ensure that research can be
undertaken properly and responsibly, without compromising quality or integrity. Funding agencies
should also support efforts of research institutions to develop education and training programs
on responsible research conduct. They should require research institutions to have mechanisms
in place to respond to irresponsible practices. When supporting international research
collaborations, funding agencies should make sure that rules are clear and understood by all
parties to the collaboration in advance.

Journals
As repositories of the research literature, journals have a responsibility to
maintain the integrity of research results. This entails establishing not
only proper peer-review processes but also proper handling of retractions.
When a published paper is shown to be based on fraudulent data, journals
have a responsibility to issue a correction or retract the paper. However,
many such papers continue to be cited because journals do not provide an
obvious way of knowing that a paper has been corrected or retracted. Also,
journals are generally reluctant to communicate whether a retraction was
the result of an honest error or misconduct, sometimes because national
laws prohibit potential libel of authors.
Maintaining the integrity of the research literature requires more than
peer review and proper handling of retractions. An increasing number of
journals are using software to guard against plagiarism and the inappropriate manipulation of figures. If reviewers raise concerns about errors in
a paper, the editors may communicate with the author to determine
whether an error was accidental or the result of irresponsible practices,
and they may ask the authors for the raw data on which a conclusion is
based. If evidence of misconduct surfaces, a journal may inform an
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author’s institution of the infraction, but this practice is not universal. The
Committee on Publication Ethics has established a code of conduct and
retraction guidelines and provides advice to editors and publishers on
publication ethics (COPE, 2012).
Journals and authors have a responsibility to prevent duplication: the
publication of the same work in different journals. There is often value in
republishing work in multiple languages, particularly in cases where the
original work appears in a less widely spoken language. The circumstances
of such republication should be made clear to editors at the time of
submission and to readers. Editors should also refrain from encouraging
or coercing authors to add citations from the journal in order to boost the
journal’s impact factor (Wilhite and Fong, 2012).
Journals add value to the publishing process, and they must be economically viable to exist. Yet, to the extent that they are freely and widely available, research results increase in public value. The balance between
economic viability and openness is changing as electronic communications continue to supplement and increasingly replace traditional paper
publications, but whether and how this tension will be resolved is not yet
clear. Many journals (but not yet all) allow a researcher to post a published
paper on the World Wide Web. Some funding agencies require that
journal articles become publicly available within a specified time after
publication. Some journals and publishers provide free and open access to
publications and rely on sources of revenue other than subscriptions or
access charges.
The role of journals in addressing possible dual-use issues in reported
results is somewhat recent. In 2003 the editors of some influential journals agreed to review such articles for biosecurity concerns in addition to
the standard peer-review process (Associated Press, 2003).

Recommendation
►

Journals should use technological means to protect the integrity of the research literature. They
should make retractions visible so that retracted papers are not used or cited. Both authors and
journals should take steps to avoid duplicated publications that readers expect to be original and
should refrain from citations designed only to boost the journal’s impact factor.
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The Roles of National Academies and Interacademy Organizations
Academies and interacademy organizations should provide forceful leadership on matters of research conduct. They should help to establish standards for the responsible conduct of research and should play an active role
in disseminating those guidelines. This should include communication
with younger researchers, perhaps involving academies for young
researchers.
Academies that manage research institutes bear the expected responsibility for creating a culture of research integrity and dealing properly with
allegations of irresponsible conduct. Other academies have a standing
committee on research ethics with an advisory function. Some academies
have responsibility for investigating allegations of misconduct among
their fellows.
Most academies that do not manage research institutions do not have
the capacity to investigate cases of alleged misconduct, reach a verdict, or
make recommendations for punishment. Nor do academies have the legal
authority to serve as a court of appeal where either the accused or the
accuser can lodge an appeal against a decision. However, academies can
serve in an advisory role for other organizations in difficult or complicated
cases. Academies also can monitor issues involving research conduct and
reflect on the basic norms and standards in science and scholarship and
on the prevalence, causes, and possible ways of preventing breaches of
research integrity. This reflective role can be supported by analyses of the
literature, reports of work groups, and conferences.
Academies need to be in constant dialogue with other institutions
involved in research. At a regional level, analogous roles can be played by
interacademy organizations.

Recommendation
► As

the most prestigious national scientific bodies, national academies should provide forceful
leadership on issues involving responsible conduct in research, including the establishment and
dissemination of standards. They should work within their own scientific communities to ensure
that effective mechanisms exist to address allegations of research misconduct. Interacademy
organizations can play analogous roles at the regional and global levels.
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