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Abstract: Peer review as the cornerstone of academic quality control has been ac-
cused of several biases. As a less subjective and biased alternative, bibliometric
methods have been developed and implemented in evaluation procedures. This
chapter discusses the relationship between peer review and bibliometrics, showing
that bibliometrics is dependent on peer review and not free of its biases. Using
three examples of interrelating peer review and bibliometrics, it concludes that
rather than playing the two methods of evaluation off against each other, efforts
should focus on the interplay and combination of the two.
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Introduction

Peer review is generally seen as the cornerstone of academic quality control and is
often said to date back to the dawn of modern science in the eighteenth century
(e.g. Bornmann, 2011). However, Kronick (1990) argues that peer review, depending
on how one defines it, has occurred “ever since people began to identify and com-
municate what they thought was new knowledge. That is because peer review […]
is an essential and integral part of the process of consensus building” (Kronick,
1990, p. 1321). Whenever the exact start of peer review, peer review is the predomi-
nant method of evaluation for allocation of grants, the selection of manuscripts, aca-
demic recruitment, institutional evaluation, prizes, study programmes etc. (Born-
mann, 2011; Daniel, Mittag and Bornmann, 2007; Ochsner et al., 2020). In their
roles of “gatekeepers” (Lamont, 2009) or “guardians of science” (Daniel, 1993),
peers thus assure the high standards of scientific endeavour and assign merit.

Being so important in academic life, peer review is criticised regularly and its use
is challenged. Often, more objective evaluation methods using bibliometric indica-
tors are suggested because peer review is deemed biased and socially contested
and accused of slowing down the publication process (Bornmann and Leydesdorff,
2014). Still, peer review is inherent in all evaluation of scientific work, also in indi-
cator-based approaches, simply because evaluation procedures that do not directly
rely on peer review still use data on scientific works that include peer review as a
central mechanism of evaluation (Ochsner et al., 2020).
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In the following, the relationship between peer review and bibliometrics will be
explored, giving a short overview on several issues and challenges peer review is fac-
ing and explicating bibliometrics’ dependency on peer review. The chapter will show
that bibliometrics and peer review should not be seen as mutually exclusive alterna-
tives but as complementary methods of evaluation.

Biases associated with Peer Review

While peer review has been the most established method of evaluation of scientific
works at least since the eighteenth century, it has nevertheless been criticised strong-
ly and has come under pressure, especially during the last thirty years, given the
availability of biblio- and scientometric data (Bornmann and Leydesdorff, 2014).
At the same time, the criticism of peer review is not unchallenged. Rather, peer re-
view is still seen as the most adequate form of evaluation of scientific merit
(Hicks, 2012). In the following the literature on biases in peer review is summarised,
with the arguments then presented for peer review.

Different Types of Biases

In the literature, several types of criticisms of the peer review process are discussed
(Bornmann, 2011; Lee et al., 2013): The first, low interrater reliability, refers to when
reviewers disagree on whether a manuscript is good enough for publishing or a proj-
ect merits funding. The low agreement between reviewers is seen as a problem of the
reliability of the process (Bornmann and Daniel, 2008). Second, issues of fairness of
peer review are raised: criteria other than the merit of the manuscript, project or re-
search might influence the decision, such as gender, the prestige of the author’s or
applicant’s institution, their country or their (former) supervisor or the language of
the article, meaning that native English speakers are rejected less often (Cronin,
2009; Wennerås and Wold, 1997). Third, low predictive validity, claims that reviewers’
judgements might not be linked to the work’s later appreciation, for example if re-
views for highly cited papers were not more positive than those for less cited ones
(Gottfredson, 1978) or if there are no differences between funded or rejected grant
proposers regarding citation success (Melin and Danell, 2006). Fourth, the efficiency
of peer review is questioned as it takes time to review and revise. This can delay re-
search, is said to inhibit innovation and puts much burden on the scientific commu-
nity (Cowen et al., 1987; Eysenck and Eysenck, 1992). Fifth, the conservative bias sug-
gests that peer review leads to preference for established knowledge as peers tend to
prefer research similar to their own and experts are often older than submitting au-
thors (Lee et al., 2013). Sixth, experts might prefer research from their own discipline
and are often not cognisant in related fields, which might punish research that
crosses disciplinary boundaries, leading to de-valuing of interdisciplinary research
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(Langfeldt, 2006). Seventh, the review process can be stressful and frustrating, espe-
cially for new authors, and thus can keep talents from doing research (Eysenck and
Eysenck, 1992). Women are thereby more vulnerable to this process and seem to let
their work be more influenced by evaluators, potentially damaging their own profile
as a researcher (Lendák-Kabók and Ochsner, 2020). Eighth, review is said to lead to
demonstration of positive outcome bias, meaning that only if an outcome is found is
it published, while if an expected outcome is not found it is not published, leading to
biased reporting, or so-called publication bias (Lee et al., 2013).

Issues with the Biases

While criticism is an integral part of scientific knowledge production and helps im-
prove the peer review process, many scholars challenge the biases often attributed to
peer review. Regarding the often-cited issue of fairness of peer review, especially re-
garding discrimination of women, many studies cannot replicate such biases (Frie-
sen, 1998; Mutz, Bornmann and Daniel, 2012). Also, at least for prestigious journals,
manuscripts rejected but published elsewhere receive less citations than those ac-
cepted (Bornmann et al., 2011), contesting the claim of low predictive validity. Lang-
feldt et al. (2015), however, criticise that studies on biases in peer review, especially
regarding fairness and predictive validity, compare outcomes without having a clear
concept of what the outcome should be: for example, does one really expect that a
person who receives an open-mode research grant will be relatively more cited after
the grant? Isn’t it likely that the person is already chosen because of a higher impact
potential? Ochsner (2020) goes further and challenges the methodology behind the
studies. First, a high interrater reliability is not necessarily desirable as it might
just be a sign of an unfortunate choice of experts following the same paradigm
and thus rejecting research drawing from another paradigm.Without the reasons be-
hind the different ratings, it cannot be interpreted as bias. Second, a high predictive
validity, usually measured by citations, might just point to the fact that being pub-
lished in this specific journal or having received a prestigious grant bolsters the ci-
tation rate of the article or scholar. Citations are not a good outcome indicator and
not a valid measure for a functioning peer review process because citing a source
can have many different meanings (Tahamtan and Bornmann, 2018). Third, if in a
peer review process a bias can be identified, it might not be the problem inherent
in the peer review but might lie in conditions external to it: e.g. if women are less
self-confident and submit understated proposals or researchers at prestigious insti-
tutions have more time to write proposals and men work more often at prestigious
institutions, peer review would be in favour of men in both conditions even though
the peer reviewers would not favour men as such (see, e.g., Ceci and Williams, 2011;
Enserink, 2015). Lipworth et al. (2011) even argue that the social and subjective di-
mensions of peer review are in fact the very essence of peer review, simply because
the decisions to be taken are always choices against the background of many valua-
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ble, sometimes contradictory, information and as gatekeepers, reviewers and editors
are expected to play this social role (see also Eysenck and Eysenck, 1992).

Most interestingly, even the authors cited above evoking the biases of the review
process and also the researchers surveyed or interviewed in several studies on the
perceptions of the peer review process confirm that peer review is still seen as the
best, or least bad, way of improving research (be it manuscripts or research propos-
als) or gatekeeping (Cowen et al., 1987; Eysenck and Eysenck, 1992; Lendák-Kabók
and Ochsner, 2020; Vanholsbeeck, 2020).

Links between Bibliometrics and Peer Review

Given that bibliometric assessments are advertised as a less biased and costly alter-
native to peer review, especially among policymakers (Taylor, 2011), it is worthwhile
to reflect on the links between peer review and bibliometrics. First, some critics of
peer review base their argument upon bibliometric measures: the amount of citations
or correlations with citations are used to “validate” peer review procedures. However,
citations have not been validated as good measures of scientific performance (Ochs-
ner, Hug and Daniel, 2012) and it seems tautological to argue that bibliometrics are
better suited because peer review outcomes do not correspond to bibliometric out-
comes. Second, it is obvious that there is a strong link between peer review and bib-
liometrics because the main data sources for bibliometric analysis, Web of Science
and Scopus, include only peer-reviewed publications. Additionally, performance-
based research funding models relying on comprehensive national publication data-
bases include only publications that were peer-reviewed (Verleysen and Engels,
2013). Third, indicator-driven performance-based research funding models can also
involve a peer review component: peers decide which publication channels are con-
sidered first or second level (Sivertsen, 2016). Thus, bibliometric measures are not
free of the biases ascribed to peer review.

Therefore, the question should not be whether bibliometrics should replace peer
review but how to disburden and improve peer review processes, and evaluation pro-
cedures in general; and bibliometrics can play a role in this quest. Peer review can
take many roles in evaluation procedures, appearing in different forms, and the de-
cisions taken by the peers can be of varying significance (Ochsner 2020). Therefore,
the interlinks between bibliometrics and peer review should come more into focus. I
mention three examples worthy of further investigation.

Open Peer Review

With Open Science as a main policy goal, new versions of peer reviewing and pub-
lishing attract interest. Open Access (OA) journals that are not published in print any-
more are not limited in space. Reviews can be made public and linked to different
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versions of the same article. Different models of Open Peer Review processes have
been identified (Ross-Hellauer, 2017). This leads to new possibilities for bibliometric
indicators, taking into account hitherto mostly hidden aspects of scientific work: the
writing of reviews. Publons, recently integrated into Clarivate’s Web of Science, al-
ready implemented a new indicator, the ratio of articles published and reviews sub-
mitted (publons.com). Other indicators are likely to emerge as well. However, it is
most likely they will suffer from similar problems as other bibliometric measures,
such as issues of coverage, disciplinary differences and the risk of gaming.

Ambiguity of Peer-reviewed Publications

Given that peer review is an important cornerstone of academic quality assurance, it
also takes on an important role in evaluation practices. Whether a publication is
peer-reviewed is often a criterion in evaluation procedures, for example perfor-
mance-based funding systems, recruitment or grant funding; researchers are thus
often asked to identify their peer-reviewed publications. However, even experts dis-
agree whether a certain journal or book publisher applies peer review (Pölönen, En-
gels and Guns, 2020). This has consequences for the use of peer-reviewed publica-
tions in performance-based evaluation systems, which is why a label for peer-
reviewed publications was created (Verleysen and Engles, 2013). It is somewhat
amusing that an indicator for peer review helps assure the quality of a bibliometric
indicator.

Informed Peer Review

However, not only peer review can be used to improve or innovate bibliometric indi-
cators. Vice versa, bibliometric and scientometric indicators can also be used to im-
prove peer review. As research quality is a complex construct, reviewers often disa-
gree in their judgement, not because they disagree about single aspects of quality but
because they apply different weightings of those aspects (Eysenck and Eysenck,
1992). Moreover, given the often high volume of works or profiles to evaluate, indica-
tors assigned to aspects of research quality can help to take an informed decision.
Ochsner, Hug and Daniel (2014) therefore suggest assigning indicators to different as-
pects of research quality and letting reviewers rate each aspect. Such a procedure
will lead to more reliable and fair judgements (Thorngate, Dawes and Foddy, 2009).

Conclusions

The evaluation of research is a complex endeavour. Neither bibliometrics nor peer
review are without problems or flaws. Instead of playing peer review and bibliomet-

2.6 Relationship between Peer Review and Bibliometrics 129



rics off against each other, more efforts should be spent on how the two interact and
how they are best combined.
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