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Bibliometric indicators provide numerical scales that are intended to quantitatively determine the value of
scientific research and the scholarly publication in which that research is published. Since scientific performance
cannot, of course, be directly “measured”, citations acquired by each published paper are assumed as a proxy
for quality, without prejudging the reasons for the citations.

The application of bibliometrics to quantify the significance of individual journals dates back several decades [1]
and the field has now reached a sufficiently high level of maturity to recognize that the scientific impact of
journals as evaluated by bibliometrics is a complex, multi-dimensional construct and therefore more than one
indicator is needed for such evaluation [2]-[4]. Nearly all commonly used bibliometric indices [1],[5]-[7] can be
classified fundamentally as measuring either popularity or prestige, two concepts for which citation behaviors are
valued in different and complementary ways. These indices also offer differing consideration of self-citations and
have various levels of susceptibility to potential manipulation. As such, use of a single bibliometric index to rank,
evaluate, and value journals is inappropriate. Rather, the use of multiple metrics with complementary features
provides a more comprehensive view of journals and their relative placements in their fields.

Recently, citation counts and proxies thereof have risen in importance as fundamental elements in the
determination of the scientific impact of entire departments or universities and research centers [8], funding
evaluations of research proposals and the assessment of individual scientists for tenure and promotion [9],
salary raises [10], or even to predict future career success [11]. While the first use is technically appropriate,
provided it relies on data collected from a sufficiently large set to provide a statistically meaningful analysis, this
condition is never satisfied when applied to individual scientists.

Furthermore, while using data appropriate for an individual researcher (such as average citation count or h-index
and its variations [12]) can provide information to be adopted in conjunction with other measures to form a
comprehensive evaluation, the use of the bibliometric index of a journal in which a researcher publishes
(typically the Impact Factor (IF)) as a proxy for the quality of his/her specific paper is a common example of a
technically incorrect use of bibliometrics [13][29]. There is, in fact, no guarantee that every single article
published in a high-impact journal, as determined by any particular metric, will be of high quality and highly cited.
Measuring individual impact by using journal bibliometric indicators is worse when comparing researchers in
different areas. In fact, citation practices vary significantly across disciplines and even sub-disciplines, and
similarly the number of scientists (and authors) contributing to a specific field can be substantially different. This
can result in large numerical differences for some bibliometric indicators (the IF in particular) that have no
correlation with the actual scientific quality of the corresponding journals.

When based upon such data as a measurement of “scientific quality,” decisions by research funding agencies or
by tenure/promotion committees can be misguided and biased.

Such technically incorrect use of bibliometric indices is a problem of severe concern in the scholarly community.
Many scientists and science organizations in US, Europe and Australia have raised concerns about or taken
strong positions against purely numerical assessment based on bibliometrics (see, e.g., [14]-[18],[29]),
highlighting the potential unintended and adverse consequences of these practices. They have proposed clear
recommendations on the correct use of such indices [19][29], and described best practices for using peer review
in the assessment of scientists and research projects [20]-[23]. A common conclusion is the recognition of the
need to use multiple indicators as well of the importance of peer review in the assessment of research quality,
which resulted in the recommendation that bibliometric performance indicators should be applied only as
a collective group (and not individually), and in conjunction with peer review following a clearly stated
code of conduct.
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The IEEE, in its leading position as the world's largest professional association dedicated to advancing
technological innovation and in its desire to fulfill its primary mission of fostering technological excellence for the
benefit of humanity, recognizes the above concerns about the inappropriate application of bibliometrics to the
evaluation of both scientists and research proposals.

More specifically, the IEEE endorses the following tenets in conducting proper assessment in the areas of
Engineering, Computer Science and Information Technology:

1. The use of multiple complementary bibliometric indicators [2]-[4] is fundamentally important to offer an
appropriate, comprehensive and balanced view of each journal in the space of scholarly publications.
The IEEE has recently adopted the Eigenfactor and the Article Influence [5] in addition to the IF for the
internal and competitive assessment of its publications [24] and welcomes the adoption of other
appropriate complementary measures at the article level, such as those recently introduced in the
framework of the so-called altmetrics [25], once they have been appropriately validated and recognized
by the scientific community.

2. Any journal-based metric is not desighed to capture qualities of individual papers and must
therefore not be used as a proxy for single-article quality or to evaluate individual scientists [26]-
[28]. All journals’ bibliometric indices are obtained by averaging over many papers, and it cannot be
assumed that every single article published in a high-impact journal, as determined by any particular
journal metric, will be highly cited.

3. While bibliometrics may be employed as a source of additional information for quality assessment within
a specific area of research, the primary manner for assessment of either the scientific quality of a
research project or of an individual scientist should be peer review, which will consider the scientific
content as the most important aspect, and also the publication expectations in the area, and the size and
practice of the research community.

The IEEE also recognizes the increasing importance of bibliometric indicators as independent measures of
quality or impact of any scientific publication and therefore explicitly and firmly condemns any practice aimed
at influencing the number of citations to a specific journal with the sole purpose of artificially influencing the
corresponding indices.
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