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Recently, some issues related to scientific ethics and the
evaluation of productivity have been increasingly discussed,
especially in graduate programs. At the University of the
State of Mato Grosso (UNEMAT), on the Campus of
Nova Xavantina, Brazil, we have discussed certain issues
regarding this subject. We present the main points and
perspectives that emerged from this discussion in order
to stimulate debate in other graduate programs and shed
light on ethical issues that should be addressed to produce
high-quality science.

“Salami science”, self-citations and crosscitations: origin, definitions and implications
In ancient times, creativity was guided by the mysteries
of nature, and this was reflected in the resulting publications;
however, today, creativity is considered an important
requirement for a successful career in science (Loehle,
1990). This new conception of both creativity and scientific
productivity is accompanied by the fact that the number
of published articles, the number of citations received
and the impact factor of journals have become essential
components for the evaluation of both individual and
institutional scientific production.
The pressure to publish can help to explain, but cannot
justify, the emergence of some unethical practices, such as
‘salami science’, ‘self-citations’ and ‘cross-citations’. All
of these practices are improper, as they could lead certain
authors and journals to be unjustifiably cited. Whereas
‘salami science’ and ‘self-citations’ tend to mainly favor
the authors, ‘cross-citations’ are expected to favor journals,
at least more directly. All of these practices have been
debated worldwide (e.g., Alberts (2013); Koocher and
Keith-Spiegel (2010); Misteli (2013)).
‘Salami science’ can be defined as “[…] slicing of
data from a single research process or gathered during
a single study period, into different pieces, creating
individual manuscripts from each piece, and publishing
these to different journals or even the same journal […]”
Braz. J. Biol., 2014, vol. 74, no. 4, p. 1009-1010

(Abraham, 2000, p. 67). This could be a “big deal” for the
assessment of graduate programs and researchers because
it increases their number of publications, allowing them to
gain more prestige and financial support for their research;
however, it still poses a serious ethical problem. ‘Salami
science’ should not be confused with articles in a logical
series that complement the other articles in the series (e.g.,
the series on Cerrado woody flora published by Ratter
and Dargie, 1992; Ratter et al., 1996; Ratter et al., 2003),
or even “smaller” articles that are published by graduate
or undergraduate students (Loyola et al., 2012). In our
opinion, there is nothing wrong with these two practices
and the distinction between them and ‘salami science’
must be carefully made by the journal editors.
‘Self-citation’ is “[…] the practice of citing one’s previous
publications in a new publication […]” (Gami et al., 2004,
p. 1925), whereas ‘cross-citation’ refers to the situation in
which journal ‘X’ cites journal ‘Y’ and vice-versa (e.g., Van
Noorden (2013)). We believe that both practices present
ethical problems only if conducted systematically, because
occasionally the available literature is not extensive and
authors need to concentrate their citations in a restricted
pool of journals. An example of ethically problematic
‘cross-citation’ is a situation in which there is an agreement
among editors from different scientific journals to cite each
other to increase their impact factors (Van Noorden, 2013).
‘Thomson Reuters’, the company that annually calculates
and publishes the JCR impact factor, has developed a strategy
to punish those who engage in the aforementioned practices.
It recently (2013) released an updated calculation of the
JCR, and 66 journals that engaged in unethical practices
did not appear in the list. Some Brazilian journals were
included in this undesirable group and ‘earned’ themselves
a column in Nature (Van Noorden, 2013). The exclusion
from the JCR is not an irrevocable decision; as soon as
the journals readjust and behave in the manner that is
expected of them with respect to ethics and integrity, they
will again be included in JCR updates. We do not have
sufficient knowledge to judge each of these 66 journals,
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but punishing journals that practice such deception can
generally be viewed as increasing the emphasis on valuing
ethical behaviors by researchers and journals.

Prospects
The two important issues underlying our ideas are
ethical behavior as an essential component of high-quality
science and improvement in the evaluation of researchers
and graduate programs. It should be noted that we do not
disagree with the current metrics for science quality, but
we advocate a more comprehensive evaluation of scientific
productivity.
How can a research be productive without compromising
the quality, originality and creativity of the work? Finding
a balance in this dilemma, to which there is not yet a clear
answer, would be the most appropriate manner for assessing
the productivity of researchers and institutions. The
Brazilian agency CAPES has considered the quality of the
science produced (Loyola et al., 2012), but we need further
improvements in the methods used to evaluate our science.
For example, a basic science study could be evaluated by
the impact of the resulting applications. This could result in
researchers and graduate programs being evaluated based
on the relevance of their studies and their contributions to
solving current problems. Moreover, alternative ways of
evaluating researchers are now available and should be
more encouraged; for example, ‘ResearchGate’ is a web
platform that calculates indices, which are continuously
updated, based on various factors, such as the number of
articles published, the number of downloads and views of
these articles by other researchers, number of citations, and
quality of contributions to scientific discussions.
A final suggestion is that governmental agencies create
guidelines in which a complete set of recommendations
can be addressed, such as an annual limit on self-citations.
However, this should be performed very carefully, particularly
in Brazil, because too few researchers are working in some
scientific areas, and they will obviously engage in selfcitation in an ethical manner. Government agencies and
journal editors should distinguish these situations from
the other situations discussed here. All of the situations
outlined above can aid discussions contributing to the
establishment of high-quality peer-reviewed science.
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