Innovative Higher Education (2022) 47:1007-1023
https://doi.org/10.1007/510755-022-09631-8

®

Check for
updates

In Search of an Academic “Greatest Hits” Album:
An Examination of Bibliometrics and Bibliometric Web
Platforms

Christopher R. Marsicano'® - Alexander R. K. Nichols?

Accepted: 4 October 2022 / Published online: 5 November 2022
© The Author(s), under exclusive licence to Springer Nature B.V. 2022

Abstract

Despite the relative youth of bibliometric web platforms (Google Scholar was
released in 2004), they play an increasingly significant role in the assessment of the
impact of scholars and the research they produce. This scholarly essay provides a
thorough review of the literature on bibliometric platforms, the extent to which they
make available relevant manuscripts for inclusion in research, and their use for the
assessment of scholarly work. We describe the metrics found on common bibliomet-
ric platforms, proposed metrics not commonly found in platforms, and how those
metrics may differ based on scholar race and gender. We identify pitfalls of citation
metrics present on bibliometric platforms. Finally, we identify areas for expansion
of the research on bibliometric platforms and development of new metrics.
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Web-based bibliometric platforms like Google Scholar and Scopus are useful tools
to ensure that scholars who “stand on the shoulders of giants” build upon and extend
the work of the great thinkers before them. Platforms allow easy searching of extant
literature, trace citation patterns, and speed up the process of research relative to
the years before the internet. Bibliometric platforms also allow for comparisons of
scholars and the ability to evaluate scholars for career advancement, such as tenure
and promotion. Their usefulness for a variety of purposes has been the subject of
countless scholarly works.
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This scholarly essay takes the form of a literature review on such platforms,
with a focus on the ability of bibliometric platforms to produce relevant literature,
the availability and ubiquity of peer-reviewed research found using search func-
tions in bibliometric platforms, and their use in assessing scholars and their work.!
We also discuss the metrics commonly found on bibliometric profiles, relevant
metrics not commonly found on those profiles, and race- and gender-based differ-
ences in citation patterns and bibliometric platform metrics. Finally, we identify
areas in need of greater development and study related to bibliometric platforms
and the metrics they use.

The Efficacy of Bibliometric Platforms

Given the relative youth of bibliometric platforms (Google Scholar began beta test-
ing in 2004), the extant literature on such platforms is relatively new. Most of the
available literature on Google Scholar, Web of Science, Scopus, and others falls
into two major categories. First, researchers assess the availability of relevant manu-
scripts for inclusion in literature reviews and other scholarly work on bibliometric
platforms. Second, scholars have examined the use of such platforms for evaluation
purposes. We summarize the literature below, using Google Scholar as our main
focus, believing that the efficacy of other platforms like Web of Science and Scopus
is evident in their comparisons with Google Scholar. All of the aforementioned plat-
forms have their own advantages and disadvantages, which we cover below.

In the years following the advent of bibliometric sources, much of literature has
examined the ability of platforms to provide relevant, peer-reviewed manuscripts
for use in scholarship — with Google Scholar being of outsized interest to research-
ers. In an essay concerning the benefits and drawbacks of Google Scholar, Jacsé
(2005) argues that the platform omits important information - mostly due to index-
ing difficulties the platform exhibited then that are no longer the case today. The
essay, written just one year after the advent of Google Scholar, discusses the results
of a side-by-side analysis tool comparing web search yields per search query from
Google Scholar to other major platforms. Based on the findings from that analy-
sis, it argues that one of the great benefits of the platform is its ability to comb the
internet for important work from scholarly publishers, university presses, profes-
sional societies, government agencies, and preprint/reprint servers. Jacsé also argues
that the greatest beneficiaries of the platform are those with access to publishers’
archives — as Google Scholar collates results from many sources into one easy to
understand search result. Jacsd, however, criticizes two major “features” of Google
Scholar. First, he argues that Google Scholar is only as good as the print sources it
is allowed to search — and the platform is less than forthcoming as to the universe of
its sources. To use JascO’s example, “Google is as secretive about its coverage as the

! To compile the literature for this piece, we felt it appropriate to use bibliometric platforms to identify
relevant literature. Every piece cited in this work was identified through bibliographic searches at our
university libraries or through a Google Scholar, Web of Science, or Scopus search.
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North Korean government about the famine in the country” (Jacsd, 2005, p. 209).
As a result, researchers and policymakers in search of scholarship on a given sub-
ject may find only a fraction of the total number of research works on a given topic.
Second, Jascd states that Google Scholar limits indexing to only a portion of each
source, and it is unclear how often the platform updates its sources.

Building off of these concerns, Neuhaus et al. (2006) compared Google Scholar
to 47 other databases. The authors tested Google Scholar for publication date, publi-
cation language bias, and upload frequency date. They searched for a random selec-
tion of articles in databases covering multiple disciplines including business, educa-
tion, the humanities, natural sciences, medicine, and the social sciences. They then
determined whether the same article titles were available through Google Scholar.
They found a high amount of overlap in search results between the established data-
bases and Google Scholar in single publisher, open access, and natural sciences and
medicine databases. Google Scholar did not perform as well, however, when search-
ing for articles available in the social sciences, humanities, and education. Despite
disciplinary differences in article availability in Google Scholar, Neuhaus et al. do
assess the platform’s presentation of hyperlinks to open access research articles
to be a major benefit to the platform - provided that one understands English. The
authors found a clear bias towards English-language publications.

Research into Google Scholar’s coverage of medical research articles and their
applications bolster Neuhaus et al.’s (2006) findings. Medical doctors have long
received encouragement to use Google Scholar for browsing and “serendipitous
discovery” when examining emerging health research (Gehanno et al., 2013, p. 1).
Conventional wisdom in the field, however, suggested that doctors should not use
Google Scholar for systematic reviews — a form of analysis used to synthesize all
existing evidence on a particular issue of interest such as the efficacy of a drug trial
or a particular surgical procedure. Gehanno et al. (2013) examined whether Google
Scholar alone could provide enough high-quality research outputs to build a neces-
sary base of knowledge for a systematic review. After selecting 738 “gold stand-
ard” studies from established databases from 29 high-quality systematic reviews,
the authors searched Google Scholar for each of the titles to see if Google Scholar
could assist medical researchers in covering all of the relevant literature. While
some of the bibliographic references provided by Google Scholar included major
errors, Gehanno et al. (2013) found each and every one of the 738 articles — includ-
ing five articles in the so-called “Gray Literature... written material that is not pub-
lished commercially or is not generally accessible” in the database, leading to 100%
coverage (Gehanno et al., 2013). Papers presented at the meetings of professional
and academic associations offer an example of grey literature. The authors argue
that Google Scholar coverage of high-quality research is greater than previously
thought, and that researchers should use the platform for systematic reviews and
meta-analyses.

Researchers have compared bibliometric platforms in their ability to search both
for classic works as well as new, not-yet or never-going-to-be peer-reviewed grey/
gray literature. Much of the literature examines the extent to which citation man-
agers such as Web of Science, Google Scholar, and Scopus differ in their search
capabilities (Martin-Martin et al., 2018a, b). Martin-Martin et al. (2018b) examined
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the differences between all three bibliometric citation platforms. The authors argue
that Google Scholar presents more sources than the other platforms in the sciences,
but Martin-Martin et al. wanted to examine academic areas outside the sciences.
To understand which citation platform is best for each academic subject area, the
authors took a non-random sample of articles from each of the platforms and classi-
fied them into 252 categories of academic areas. They found significantly more cita-
tions on Google Scholar across more academic backgrounds.

This finding could simply be due to Google Scholar’s more expansive base of
sources for citation counts. Yet that explanation alone does not account for platform
citation count differences. Work by Marsicano et al. (2022) bolsters and extends
Martin-Martin et al.’s (2018b) findings. Comparing the number of citations for
scholars with profiles and citation counts in both Google Scholar and Scopus to
those only in Scopus, the authors found that the counts for those with profiles in
both platforms were statistically significantly higher in both platforms than those
with Scopus profiles only. The authors speculated that Google Scholar’s openness
and lack of a financial barrier to entry could lead researchers to use it more often for
searching for literature, eventually leading to pieces on that platform having higher
citation counts. Thus, having a profile in Google Scholar could increase the number
of citations of each publication on all platforms.

In another study from many of the same authors of the Martin-Martin et al.
(2018b) piece, researchers examined the extent to which Google Scholar, Web of
Science, and Scopus provide access to “classic papers” within multiple fields (Mar-
tin-Martin et al., 2018a). The authors hypothesized that because Google Scholar
includes more sources in its searches, it may be better positioned than Web of Sci-
ence or Scopus to provide a more holistic view of the state of the literature. They
find more coverage of articles on Google Scholar, and that using only sites like Web
of Science and Scopus may limit literature searches.

Researchers have also examined whether bibliometric platforms provide differ-
ential results when searching for the so-called “grey literature,” the articles, confer-
ence presentations, and other manuscripts not yet formally published by academic
or other commercial publishers. When Haddaway et al. (2015) examined the dif-
ferences in the prevalence of grey literature across multiple citation managers, they
found little difference in search availability of works of grey literature. Marsicano
et al. (2022) also note that some bibliometric platforms allow for the merging of
grey literature pieces with the eventually published versions.

Comparisons have also examined core differences in platforms in terms of manu-
script availability and citation metrics. Critics of Web of Science argue that the plat-
form covers mostly Western European and North American titles, does not count
book titles, provides differential coverage between disciplines, and has citation
errors due to its Anglophone focus (making non-Western names difficult to catalog)
and inconsistencies in the use of initials (Meho & Yang, 2007). For example, Meho
and Yang (2007) compared the citation metrics of 25 library science scholars across
three platforms — Scopus, Web of Science, and Google Scholar. The authors find a
near 60% overlap of the citations of each article in Web of Science and Scopus, but
that the number of citations for the faculty in the middle of a distribution of num-
ber of citations per faculty member change dramatically from Web of Science and
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Scopus (Meho & Yang, 2007). The authors also find that Google Scholar’s inclu-
sion of conference proceedings and international, non-Anglophone journals expands
the citation counts for researchers in fields dominated by conferences and internally-
focused, peer-reviewed journals (Meho & Yang, 2007).

In general, the literature suggests bibliometric platforms are a useful tool for
searching for relevant literature for research and provide an assessment of the schol-
arly output of a researcher. There are many advantages of such systems - certainly
over the card catalogs of old. Such advantages include the ability to access gray
literature pieces and the ease of identifying important scholarly works, regardless
of whether researchers use Google Scholar, Scopus, or Web of Science. That said,
Google Scholar uses a more expansive database and, therefore, provides larger cita-
tion counts and associated metrics.

Pitfalls of Citation Metrics in Bibliometric Platforms

While some have argued for the use of bibliometric platforms to evaluate scholars
during high stakes professional decisions, such as those related to tenure and pro-
motion (e.g. Marsicano et al., 2022), others have offered full-throated critiques of
their use (Jensenius et al., 2018). At their core, bibliometric platforms are counters
of citations. Differential citation patterns in the literature based on race and gender,
therefore, pose a perennial challenge not just to fields and disciplines, but also to
bibliometric platforms and their ability to facilitate rigorous science and evaluation
(Jensenius et al., 2018). Bibliometric platforms are only as good as the data they use,
and differential citation patterns across races and genders could impact the citation
metrics present on platforms like Google Scholar and Scopus.

Disparities by Gender

While there are now more white women, women of color, and men of color col-
lege professors than ever before, white male faculty still dominate academia, both in
numbers and (more pointedly) influence. Using citation counts as a proxy for “influ-
ence,” several studies show that race and gender play a conspicuous part in which
and whose scholarship is worthy of citation. Looking at the gender citation gap spe-
cifically, Dion et al. (2018) assert that male scholars achieve a higher number of
citations attributed to their work than their female counterparts in the same fields
across multiple disciplines. By analyzing every article published across three polit-
ical science journals and three social science methodology journals from 2007 to
2016, Dion et al. (2018). found that male authors tend to cite other men over women
in their article bibliographies. Their work also suggests that this pattern persists even
in journals with a majority of female authors. Although the proportion of women
working within the social sciences had increased notably in the decade analyzed,
Dion et al. (2018) uncovered no evidence, evincing a trend that women were being
cited more frequently.
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King et al. (2017) document a similar tendency of male scholars to bolster
their own citation counts by self-citing. The authors compile and codify 1.5 mil-
lion research papers in the scholarly database JSTOR published between 1779 and
2011 to conduct their study. Their subsequent analysis shows that men cited their
own papers 56% more often than women, with that number ballooning to 70% in the
most recent two decades. Women scholars also were also 10 percentage points less
likely to cite their work at all.

Some have argued that the gender citation gap could close as women made up an
increasingly large proportion of the field, representing a critical mass (Ferber, 1988;
Ferber & Briin, 2011; Dion et al., 2018). King et al. (2017) call into question this
body of work by correlating the gender composition of a field’s authorships with
the rate of self-citation. The fields with the lowest women’s self-citation rates per
authorship were history (22.5%) and classical studies (22.3%) whereas ecology and
evolution (29.4%), sociology (32.9%), and molecular and cell biology (26.8%) had
the highest women’s self-citation rates per authorship. In the field of international
relations, Maliniak et al. (2013) show that, after controlling for several factors, an
article written by a woman receives four citations for every five citations of an arti-
cle written by a man. Even when representation is not the issue at hand, Zhang et al.
(2021) show that female scholars are more likely to ask research questions related
to societal progress than their male counterparts. Perhaps as a result, female schol-
ars’ work is read more often, but cited less than male scholars’ work (Zhang et al.,
2021). These articles suggest that increasing representation alone will not necessar-
ily increase the citation counts of a marginalized group.

Disparities by Race

Like with the gender citation gap, scholarly citations also vary by race. For example,
Chakravartty et al. (2018) examined the racial citation gap by coding and analyz-
ing the racial composition of primary authors of both articles and citations in com-
munication studies journals from 1990 to 2016. The researchers provided evidence
suggesting that communication studies as an academic discipline have a dearth of
scholars of color and that said scholars often received fewer citations from peers.
While a robust body of work proves that the racial citation gap exists, few pre-
cisely measure how racial bias impacts the manner in which a scholarly community
engages with the ideas of scholars of color. One such work by Bertolero et al. (2020)
assesses the extent and drivers of racial imbalance in the reference lists of papers
published in five top neuroscience journals over a 25-year timespan. Major findings
from their paper include that neuroscience reference lists tend to favor papers with a
white scholar as first and last author—and that the disparity stems from the citation
practices of white authors. Of note, Bertolero et al. (2020) also showed that papers
with scholar of color as first and last authors were 17.2% less than expected based on
racial/ethnic probabilities in the pool of citable papers. Another key finding that mir-
rors the gender citation gap is that the racial citation gap is also increasing, despite
increased diversification in the field of neuroscience.
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Research by groups such Chakravartty et al. (2018) and Bertolero et al. (2020)
point to an underlying conclusion: That citations are inherently political. The notion
of citations as political draws its roots from Richard Delgado’s (1984) article “The
Imperial Scholar,” which highlights the racially biased citation patterns of a small
group of (white) civil rights scholars. Specifically, the group in question tended to
cite themselves to the exclusion of their black peers, allowing them to lead scholar-
ship on African American civil rights. This reflective piece engendered and empow-
ered critical race theorists to explore the race citation gap as a measurable phenom-
enon rather than an enigmatic musing.

Disparities by Race and Gender

The corpus of work that exists on the racial citation gap and gender citation gap
often evaluates both disparities as separate issues, removing the intersectional
dimension of race and gender. Of the numerous studies on faculty disparities (in
pay, recognition, impact, etc.), only a handful differentiate among racial and gender
lines (see Hur et al., 2017). Since women faculty predominantly identify as white,
studies on gender disparities that fail to disaggregate by race are generally reporting
on the experiences of white women (Fox Tree & Vaid, 2022). Furthermore, research
on racial disparities in academia tends to focus on minoritized groups with little dis-
cussion on the gendered experiences of these groups (e.g., Dimmick & Callahan,
2021). Thus, discussion on gender that does not consider how gender intersects with
race (and vice versa) in effect erases the experiences of women of color faculty. In
response, Fox Tree and Vaid (2022) call for more intersectionality-oriented datasets
and studies.

One such study by Hopkins et al. (2013) aims to provide such a dataset by exam-
ining disparities in publication patterns across gender and based on a survey of a
random sample of authors. In particular, Hopkins et al. (2013) surveyed a random
sample of 1065 authors who contributed a peer-reviewed journal article indexed in
the Web of Science (WoS) in 2005 and at least one other article during the period
of 2001-2004 in four academic disciplines, namely biochemistry, water resources,
economics, and anthropology. They then mapped the demographic variables (i.e.,
race and gender) onto the career-related variables (rank, discipline, h-index) of the
sampled authors. At every career level and in each academic discipline, women
(especially Black and Hispanic women) authors published at a lower percentage
than their male peers at their level and in their respective fields. A by-product of this
finding also showed that women of color generally boasted lower h-indices than men
of any race and white women in all four disciplines surveyed.

The extent to which white women, women of color, and men of color academics
lag behind (or in some cases, supersede) their white male counterparts does vary by
discipline. Merritt (2000) found only modest differences in logged citation counts
between white male law professors and women and minority law professors. She
conducted her exploratory study on 815 professors who began tenure-track positions
at accredited U.S. law schools between 1986 and 1991 and who remained on the
tenure track in fall 1998. After controlling for race and gender differences through
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regression equations, the citation gap between white men and both white and minor-
ity women closed, with a substantive reduction in the gap for minority men. Accord-
ing to Merritt (2000), variations in citation rates generated more from differences
in educational background, prestige of the institution at which a professor teaches,
and teaching assignments than from gender and race in and of themselves. These
same variables explain most of the shortfall for men of color faculty, although some
differences remain between these men and their white male colleagues even after
controlling for race and gender.

Merritt’s (2000) analysis points to the prominence of the ‘“Matthew Effect,”
which describes the snowballing advantage that accrues to scholars who are already
successful, in academia. This term served as the foundation of the later coined “Mat-
ilda Effect,” which describes the phenomenon in which women’s contributions are
undervalued, or attributed to men (Rossiter, 1993). Both show that structural inequi-
ties more so than innate biological differences account for the differential success of
a particular scholar in any given field, with some (but not all) of these differences
attributed to the topics chosen by White male scholars as opposed to their marginal-
ized peers (see Kozlowski et al., 2022). Indeed, Milard and Tanguy (2018) show that
differences in the quality of work are not necessarily to blame either. They reported
that authors tend to cite people they know with men more likely to cite other men,
and white authors more likely to cite other white authors — and that this behavior
was due, in part, to a tendency to co-author papers with individuals of the same gen-
der or race.

Disparities by Innovation and Originality

Bibliometric platforms are also limited with respect to innovation and originality
(Jensenius et al., 2018). A scholar producing truly original work may go unnoticed
and uncited for some time before a rampant increase in citations. Jensenius et al.
(2018) use the example of John Nash who received only 16 citations for his paper
that proposed “Nash equilibrium” in the first five years after its publication. At the
time of writing, the paper, “Equilibrium points in N-person games”, has been cited
9512 times on Google Scholar. It takes time for young scholars or those proposing
innovative ideas to gain traction and to see their work cited. In short, bibliomet-
ric platforms have difficulty in projecting long-term impact from short-term citation
counts and metrics. This could be especially concerning for early career scholars
who are assessed on their potential to produce quality research over a long career in
hiring, tenure, and promotion decisions.

On the other end of the career development spectrum, long-tenured scholars with
many papers that have gone uncited will not be noticed as such on bibliometric plat-
forms. Most platforms do not calculate uncited works in their metrics. It is possible
that scholars who produce work that does not make any impact as evidenced by cita-
tion would not be punished in the same way early career scholars might be. The
stakes later in a career are lower and the incentives to produce impactful research
less compelling when compared to early career faculty (Marsicano et al., 2022). This
pattern is especially concerning for prospective and early career faculty of color and
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women faculty. As Hofstra et al. (2020) warn, women, aspiring faculty of color and
women of color are the most likely to craft novel connections in their research, but
are simultaneously the least likely to be rewarded for their innovation. Hofstra et al.
(2020) elucidate how race, gender, originality, and innovation intersect to create
structural inequality, with much of this inequality stemming from existing metrics
for interpreting bibliometric data.

Existing Metrics Found in Bibliometric Platforms

Web bibliometric platforms generally include some basic citation metrics. Number
of citations, while the least sophisticated of bibliometric counts, is among the most
ubiquitous on web bibliometric platforms. Most platforms include several other
more sophisticated measures. This section details those measures, followed by a sec-
tion that discusses metrics, proposed in the literature but not often included in bib-
liometric sites.

Most bibliometric platforms include a scholar’s (and in many cases a jour-
nal’s) h-index. The h-index is a response to critics of basic citation counts
that suggest that counts themselves are an assessment of quantity, but may not
assess sustained impact or consistency. A “one-hit-wonder” scholar may pro-
duce one highly cited work and never produce an influential piece again. The
h-index accounts for that possibility as a measure of quantity and impact over
time.

The h-index is the largest of scholarly works that have received that same num-
ber of citations. For example, an author with an A-index of three would have three
scholarly pieces that have been cited at least three times each. This formula presents
a problem for highly cited authors that have a few “greatest hits” publications: it
doesn’t matter if all three of the scholar’s publications have exactly three citations
or if each of the three publications has over 100 citations — the 4-index would be the
same — three.

Google further attempted to ameliorate the problem of the “greatest hits” profes-
sor by introducing its own i/0 index in 2011. The i/0 index is simply the number of
a scholar’s publications that have earned at least 10 citations. A scholar with three
articles that have at least 10 citations each would, therefore, have an A-index of 3
and an i10-index of 3. The i10-index would differentiate that scholar from one who
has only nine citations - three each for three articles. In effect, the i10-index pro-
vides greater weight to those with a small number of “greatest hits.” The i10-index
does not completely ameliorate the plight of the “greatest hits” professor - a scholar
with three articles, each of which is cited 100 times would have the same A-index
and i/0-index values — but it does identify that the scholar in question has more than
a few citations for each work.

No discipline or field owns the h-index or the i/0-index, and the h-index espe-
cially has been examined by scholars in the humanities (Baneyx, 2008), the social
sciences (Altman, 2012; Burrows, 2012), medicine and the natural sciences (Born-
mann & Daniel, 2005; Hirsch, 2005, 2007; van Raan, 2006). It has the extraor-
dinary advantage of simplicity - it is easy to count to 10. The metrics are also
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reliable; anyone who looks them up will get the same numbers (Jensenius et al.,
2018). Yet, while both measures are helpful for within discipline comparisons, they
have limitations in across discipline comparisons (Marsicano et al., 2022). Some
disciplines — especially those that value conference proceedings and journal arti-
cles — provide scholars with more opportunities to publish than book-focused disci-
plines. More chances to publish most assuredly increase the number of chances to
be cited — leading to higher A-index and i10-index values. For example, Marsicano
et al. (2022) found that scholars in a discipline that focuses on journals, Chemistry,
had mean h-index values four times of those from scholars in a “book” discipline,
History.

Neither of these metrics commonly found in bibliometric platforms is without
its critics. Given disciplinary differences in citation patterns that affect z-index and
i10-index numbers, Harzing and Van der Wal (2009) argue that such metrics are not
wholly objective and that a knowledge of disciplinary differences is necessary to
compare metrics. Self-citation is also a problem for both metrics (Sandnes, 2020;
Marsicano et al., 2022). Self-citation increases h-index values and i/0-index val-
ues. Because self-citation differs across race and gender lines (King et al., 2017) the
failure of h-index and i/0-index values to assess self-citations naturally could lead
to differentially lower index values for women and people of color. Lastly, because
there are fewer women and people of color in the academy, and because women
- especially Black and Hispanic women - publish less than their white male peers
(Hopkins et al., 2013), there may be fewer chances for such scholars to cite and be
cited. As such, both the i110- and h-indexes could exacerbate existing disparities.

Also, as evidenced from the “one-hit wonder” and “greatest hits” scholar exam-
ples from above, a scholar with a small number of extraordinarily highly cited pieces
and a scholar with a large number of barely cited pieces would have similar /- and
i10- index values (Bornmann & Daniel, 2009; Marsicano et al., 2022). We call this
the “album” problem as, like album sales for an album with one major hit and an
album with many songs with a moderate following are counted the same, scholars
with differential quality of output could have the same index values. Most impor-
tantly, the ability to attain an accurate count of a scholar’s citations to calculate com-
monly found indices requires a bibliometric platform that gathers from expansive
sources. The output of an index calculation is only as good as the data that go into
that calculation.

Proposed Metrics to Offset Concerns with Existing Metrics

Scholars and bibliometric platforms have attempted to offset concerns with the &-
and i/0-indices. Scopus, Google, and Web of Science all have quality assurance pro-
cedures to draw in appropriate sources, with Google Scholar being the most expan-
sive of the three platforms (Marsicano et al., 2022). To deal with self-citation issues,
Sandnes (2020) developed a simple calculation to assess the number of self-citations
by a scholar based on self-citation data from over 100,000 published researchers in
Google Scholar. In the Sandnes method, a scholar’s h-index squared divided by the
total number of citations from all publications yields a value to predict self-citations.
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Based on Sandnes’s analysis of self-citation behaviors in the Google Scholar data,
values over 0.35 indicate a high level of self-citation while test values below 0.2 sig-
nify a low level of self-citation. This calculation can help scholars and bibliometric
platforms alike quickly discern how much self-citations are propagating onto the A-
and 710 indices of any given author.

Egghe (2006a, b) attempted to offset the album problem by introducing the
g-index. The g-index holds that for a set of publications ranked in order by the num-
ber of citations received from largest number to smallest number, the index value
is the largest number of articles, g, that have received g’ citations. For example,
a g-index of 5 represents that the top 5 most-cited articles of a scholar have been
cited an average of 5 times for a total of 52 (25) times. Using the g-index, a one-hit
wonder with a piece with 91 citations and nine other pieces with one citation each
would have an A-index of 1, an i/0-index of 1, and a g-index of 10. A scholar with
10 pieces cited 10 times each would have k-, i10-, and g-index values of 10. The
g-index, therefore, allows comparison of one-hit-wonder scholars to those with sus-
tained, albeit moderate, success. In effect, it allows the scholarly equivalent of com-
parisons between Sir Mix-a-lot and Missy Elliott.>

Despite these advances, most bibliometric platforms include neither the g-index
nor the Sandnes (2020) indicator on their platforms. Neither should be particularly
hard to automate as both are calculable with raw citation counts. That said, neither
metric offsets concerns about differential citation patterns based on race and gen-
der. The Sandnes (2020) indicator does identify potential self-aggrandizing but
does not guarantee it. There could be appropriate reasons for self-citation, especially
for scholars trailblazing new areas of research for which there are few citations on
which to draw or scholars showcasing how their previous research led to a long body
of work in the same area. Given the lack of acknowledgement that bibliometric plat-
forms give early career scholars or those proposing novel areas of work, self-citation
may be necessary to improve overall visibility of early career faculty and those pur-
suing brand new ideas.

The Sandnes indicator and g-index do not solve the problems of uncited publica-
tions or lack of a clear measure of sustained impact. Think of the album problem. To
use the album analogy, while the g-index places Manfred Mann and Bruce Spring-
steen’ in the same league, it does not account for the sustained impact of the Boss
over time. Marsicano et al. (2022) attempted to address these issues by suggesting
a new metric, the u-index, and “percent” variations on the i/0- and u- metrics. The
u-metric is a simple sum of the number of articles of a scholar that go uncited. The
u-percent metric is the percentage of a scholar’s articles found in a bibliometric plat-
form that go uncited five years after publication. Both metrics are designed to gauge

2 Sir Mix-a-lot’s “Baby Got Back” reached number 1 for five weeks in 1992. Missy Elliott has never had
a number 1 hit, despite charting in the “Billboard Hot 100” 33 times, and in the top 10 on 9 occasions.
Sir Mix-a-lot never had another song chart in the Top 10.

3 Despite having 26 singles chart on the Billboard Hot 100 (with 12 in the top 10), Bruce Springsteen
has never had a song hit number 1 as a performer. Manfred Mann’s Earth Band’s cover of Bruce Spring-
steen’s “Blinded by the Light” topped the charts at number 1 in 1977. Manfred Mann’s only hit was writ-
ten by Bruce Springsteen.
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the “quality of the quantity” of a scholar’s work (Marsicano et al., 2022). A low per-
centage of uncited publications and/or high number of uncited publications might
suggest a lack of impactful research from the scholar. This lack of impact could be
due to inequitable citation patterns by race or gender, a commitment to innovative
work (the potential of which is not yet seen by a field), or it could simply be due to
producing low-quality work. Marsicano et al. (2022) argue the u- metrics are best
interpreted as an indicator of low-quality work. That said, racial and gender ineq-
uities and innovative work could theoretically cause quality papers to go uncited.
Given the time period of five years proposed by Marsicano et al. (2022), however,
it is unlikely that work that has even a small amount of impact would go completely
uncited. Even Jensenius et al. example of delayed citation of impactful work - John
Nash’s piece — had citations within 5 years of publication. Given that scholars of
color and women cite work from other scholars of color and women (Dion et al.,
2018), it is also unlikely that a lack of citations leading to the u- metrics could be
wholly explained by gender and race differences. While minority status may cer-
tainly be a contributing factor to a lack of citations, Merritt’s (2000) analysis of law
school professor citations might suggest other causes for lack of citable work.

The il0-percent indicator is the percentage of a scholar’s total number of arti-
cles that have at least 10 citations. Put another way, it is calculated by dividing a
researcher’s Google Scholar i110-index value by the total number of articles found in
the bibliometric platform. Marsicano et al. (2022) argue that the greater the i/0-per-
cent indicator, the greater the impact of a faculty member’s body of publications.
Put in the language of the album problem, the greater the i/0-percent index, the
greater the likelihood that a scholar’s work goes platinum with each release. A sus-
tained impact, as shown through a high i/0-percent value, shows that a scholar’s
work is of value to other scholars. That said, the metric alone does not solve the bib-
liometric problem of differential citation rates across disciplines, race, and gender.
While it does show sustained impact, the scholar could benefit from self-citation and
from citation by peers within the same demographic group. While the metrics pro-
posed by Marsicano et al. (2022) do provide some answers to complicated problems
related to bibliometric platforms and metrics, they are not a panacea.

Areas Requiring Further Study and Metrics Development

Bibliometric platforms as of now focus generally on fairly basic metrics — the num-
ber of citations, the i/0- and A-indices, etc. Research on these metrics has focused on
eliminating ways to game the metrics or offset serious concerns around gender- and

race-based differential citation patterns. There are, however, several areas in the devel-
opment of bibliometric platforms that have not received thorough scholarly treatment.

Interdisciplinary Research

According to Dogan and Pahre (1990), research confined to siloed fields of study
(or “disciplines”) is less likely to yield new knowledge than research that cuts across
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disciplines. Therefore, emergent disciplines—particularly, the modern sciences—
now necessitate researchers from multiple disciplines to effectively address principal
research questions (Hessels & van Lente, 2008; Raasch et al., 2013). Such trends
have led scholars to argue for a greater integration of interdisciplinary methods in
the research process (see Chubin, 1976; Nissani, 1997; Metzger & Zare, 1999; For-
man & Markus, 2005; Raasch et al., 2013). Van Noorden (2015) attempts to identify
and map interdisciplinary work by counting the number of research papers that cite
work outside of their traditional disciplines. His findings indicate an upsurge in the
fraction of papers with references to work in other disciplines in both the natural
and social sciences and a decline in the fraction that point to another specialty in
the same discipline. Despite a rise in interdisciplinary work, there is no clear met-
ric within bibliometric platforms to identify scholarly interdisciplinarity, despite the
fact that journals such as Nature, Science, and PLOS One have an interdisciplinary
focus and place among the top most-cited journals annually. By developing met-
rics or indicators of interdisciplinary research, bibliometric platforms may incentiv-
ize greater collaborations across disciplines, thereby assuaging Dogan and Pahre’s
(1990) concerns. The need is clear for a transdisciplinary metric for inclusion in
bibliometric platforms.

Transdisciplinary metrics could provide an indication of the extent to which a
scholar’s published work impacts the work of scholars in fields of study other than
that of the focal scholar. We propose the development of a transdisciplinary met-
ric that pertains to usefulness of a scholar’s work to the work of scholars in dif-
ferent academic disciplines or fields of study other than that of the focal scholar.
How frequently is the scholarship of a faculty candidate who is a political scientist
cited by sociologists? How frequently is the scholarship of a chemistry faculty can-
didate cited by biologists? Bibliometric platforms could compute the proportion of
the total number of citations to a scholar’s publications that are cited by publica-
tions in academic disciplines or fields of study other than that of the faculty can-
didate. Bibliometric platforms generally already classify journals into disciplines.
For example, Google Scholar already separates journals into 8 categories with titles
like “Humanities, Literature, and Arts” and “Physics and Mathematics.” Scopus’s
journal rankings system has an even more expansive and specific list of disciplines
and fields numbering well over 100. To calculate the metric, a bibliometric platform
that allows for scholars to create a profile (e.g. Google Scholar, Scopus, etc), would
ask a scholar to identify their main discipline from a pre-populated list of disciplines
and fields. The platform would then determine the number of citations in journals
that do not match the disciplinary selection of the scholar. The platform would then
compute the percentage of the total number of citations to the selected publications
of a faculty candidate that are cited by publications in academic disciplines or fields
of study other than the discipline chosen by the faculty candidate.

International Research

Helms (2015) reports the findings of a study conducted by the American Council of
Education on the contents of 91 tenure and promotion codes of primarily doctoral
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and masters granting institutions. Of the 91 codes, 47 of them specify an interna-
tional scholarly reputation as a criterion for tenure and promotion. Bibliometric plat-
forms have the databases necessary to compute and present a metric that could serve
as a proxy for an international scholarly reputation.

We propose bibliometric platforms to consider developing an estimate of the
usefulness of the published work of the faculty candidate to the published works
of scholars in other countries. For example, how frequently is the scholarship of a
faculty candidate holding an academic appointment at a US-based college or uni-
versity cited by scholars in the United Kingdom, The Netherlands, India, or South
Africa? This metric is computed as the percentage of the total number of citations to
the selected publications of a faculty candidate that are cited in published works of
scholars in other nations. Given institutional affiliations are present in bibliometric
platforms like Google Scholar and Scopus, it would not be difficult for a platform to
compute the number of citations of a piece written by a scholar working at Queens
University of Charlotte in the United States from scholars at Queens University in
Canada and Queens University-Belfast in Northern Ireland. This international met-
ric would provide researchers with a better understanding of the reach of an article
beyond the borders of the country in which it originated.

Conclusion

This article examines the extant literature on bibliometric platforms and the metrics
they use. In it, we discuss the extent to which bibliometric platforms make available
manuscripts needed for research, and the use of such platforms for the assessment of
scholarly work. We examined the extent to which citation counts and other metrics
are available on bibliometric platforms and how those metrics differ by author race
and gender. We also identified critiques of various bibliometric measures and dis-
cussed the alternative metrics designed to offset those critiques. Lastly, we identified
areas in need of further development and research — specifically international and
interdisciplinary research — and made recommendations as to how bibliometric plat-
forms could assess those areas. Further research should examine the research topic
choices of women scholars and scholars of color as compared to their white male
colleagues and how this difference in scholarly focus exacerbates disparities across
race and gender. Furthermore, researchers should dive into self-citation behaviors
and their impact on various metrics; self-citing shows a longstanding body of work
in a research area, but also has the potential to “pad the stats” of a scholar. Research-
ers should examine the question, “how much is too much?”

In sum, this manuscript has four major takeaways. First, bibliometric platforms
are useful tools in research. They can help scholars quickly identify important works
and enable them to push forward the frontiers of science by extending previous
work, thus speeding up the advancement of science. Second, they can be a valu-
able tool for assessing the impact of a scholar. Third, bibliometric platforms are only
as good as the data they present. This means that pre-existing differential citation
patterns, based on race and gender, are not offset in the metrics used on bibliomet-
ric platforms. Alternative metrics may be needed to ameliorate this issue. Lastly,
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given the relatively infancy of web-based bibliometric platforms, there is still room
to grow. New metrics must be developed to assess the reach of research across dis-
ciplines and national borders — and new scholarly work must evaluate those metrics.
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