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Abstract

Purpose — The purpose of this paper is to raise awareness of the potential of open bibliometrics, especially
for the discovery of previously undiscovered public knowledge.

Design/methodology/approach — The viewpoint considers the limitations of the most popular current
bibliometric tools and the possibilities offered from more open tools. It is supported by analysis of the
openness of keywords associated with bibliometric studies in 2016.

Findings — The paper finds that although tools are emerging that offer more open bibliometrics, bibliometric
research nonetheless continues to make use of restricted services.

Originality/value — This viewpoint on the potential of open bibliometrics is supported by an analysis of the
current openness of bibliometric keywords.

Keywords Bibliometrics, Open access, Altmetrics, Webometrics, Open bibliometrics
Paper type Viewpoint

Introduction

There are many different threads to open science, and some have captured the scientific
community’s attention more than others. Unfortunately, open bibliometrics probably comes
a long way down on a list of open science priorities for most researchers, and calls for open
bibliometrics and citations (e.g. Shotton, 2013) have not captured the academic community’s
attention as much as calls for open access or open data. This, however, may be a mistake, as
the importance of open bibliometrics grows with the importance of both bibliometrics and
open science, and neither show signs of slowing down.

Bibliometrics is multifaceted, and therefore so is the potential impact of open
bibliometrics. Bibliometric studies may be broadly categorized as either relational or
evaluative, either offering insights into the relationship between units of analysis or aiding
in the evaluation of units of analysis. This viewpoint considers open bibliometrics from the
perspective of relational bibliometric analysis. More specifically, bibliometric analysis for
the discovery of undiscovered public knowledge. Whilst evaluative bibliometrics often
gets the most attention (albeit often for the wrong reasons), relational bibliometrics offers
some of the more exciting avenues of research.

Undiscovered public knowledge is knowledge that whilst in the public domain is
undiscovered due to its fragmented nature (Swanson, 1986). Relational bibliometrics can
help to bring these fragments together, although it requires open bibliometric tools and
resources. To help understand the openness of current bibliometric studies, this viewpoint is
supported by an analysis of keywords associated with current bibliometric studies.

Background

Bibliometrics is an increasingly important and distinct branch of library and information
science (Milojevic” et al., 2011), and both “bibliometric” and “citation” are growth terms
relative to information and library science as a whole (Lariviére ef al, 2012). Defined by
Pritchard (1969) as “the application of mathematics and statistical methods to books and
other media of communication” (p. 349), bibliometrics is now one of many terms available for
applying “mathematical and statistical tools to an increasingly elusive set of objects”
(De Bellis, 2014, p. 23). Increasingly these objects are found online, and the shift to the
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networked age is significant for bibliometrics in that it has been said that the web offers the
potential to “expand and democratize the tools and techniques for communicating,
evaluating, and counting science” (De Bellis, 2014, p. 410). However, whilst there has been an
increase in the number of citation services available, as well as the emergence of
webometrics and altmetrics, we are a long way from an open bibliometrics.

Citation services

Citations are the most explicit form of an intellectual debt that is generally made between
two papers, and Shotton (2013) has described the lack of free and easy access to citation data
as a “scandal,” pointing to the difficulty researchers can have in accessing the major citation
indexes, the limited usability of the data, and the restrictions in republishing data. In recent
years, the Web of Science has been joined by three other major services for citation analysis,
Scopus, Google Scholar, and, most recently, Microsoft Academic, but whilst competition in
the citation marketplace is to be welcomed, we are still a long way from free and easy access
to quality citation data. The fact that Google Scholar and Microsoft Academic are
free-to-access services is an undoubtedly important step in the right direction, but there are
significant differences between free-to-reuse and free-to-access, and even between the ways
data can be accessed.

Of the two major free-to-access services, Google Scholar is the longest established and
continues to have greater coverage than Microsoft Academic (Harzing and Alakangas, 2017),
however Microsoft Academic has an application programming interface (API) enabling access
to a greater amount of data and a wider variety of analysis. In fact, the whole of the underlying
Microsoft Academic Graph of publication records was available for download as part of the
22nd ACM SIGKDD Conference on Knowledge Discovery and Data Mining (Microsoft, 2016),
although as the graph has grown in size, it is now only available via the API. In comparison,
Google Scholar does not provide an API due to publisher restrictions (van Noorden, 2014).
Nevertheless, there are still limitations with Microsoft Academic: questions have been raised
about the completeness of the affiliation and citation data (Herrmannova and Knoth, 2016),
and researchers are still limited by Microsoft’s terms and conditions. The terms and
conditions associated with the Microsoft Academic Graph seem quite generous at first:
10,000 API calls a month available for free, and an invitation to develop your own web
services with an appropriate acknowledgment. However, such limits can quickly be used up,
and search engine functionality has been known to disappear from search engine APIs when
they are no longer in their commercial interest (Ortega ef al, 2014).

Other services have been established to provide open access to citations with fewer
restrictions, for example, the Open Citations Corpus (http://opencitations.net/corpus) data has
been made available under a Creative Commons Zero license, and CiteSeerX (citeseerx.ist.psu.
edu) data are available under a Creative Commons Attribution-NonCommercial-ShareAlike
license. Such services, however, are often subject specific and are far smaller than the
commercial offerings.

Altmetric and webometric services

The web has not only provided access to new citation services, but also opportunities for
insights into less formal discourse, which has led to the emergence of altmetrics and
webometrics. Webometrics is the “study of quantitative aspects of the construction and use
of information resources, structures and technologies on the Web drawing on bibliometric
and informetric approaches” (Bjorneborn and Ingwersen, 2004, p. 1217), whilst altmetrics
focuses on the structured nature of social network technologies to establish alternative
filters and research indicators (Priem et al, 2010). Webometrics and altmetrics offer the
opportunity for new and fast insights into the impact of science and the relationship
between fields and ideas. Importantly, it also allows a wider range of outputs to be
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Figure 1.

Number of papers
indexed by the Web
of Science with
bibliometric*/
altmetric*/
webometric* in the
Topic Field

measured, and the development of metrics can theoretically reflect the needs of the
community rather than being dictated by what citation databases choose to index and
provide access to. The new opportunities have not gone unnoticed by commercial providers
with the most recent altmetric acquisition being Plum Analytics being bought by Elsevier
(2017) who also own Scopus.

Whilst ostensibly altmetrics and webometrics are “open” as they make use of data on the
public web, in reality researchers must make use of third party resources through which to
view the web. This may be directly through the use of an API associated with a particular
site or service (e.g. Twitter or Mendeley), or indirectly through a third party that provides
access to the aggregated data (e.g. a search engine or Altmetric.com). As with citation
services, social network sites and data aggregators impose conditions on how the data may
be accessed and used, with an investigation of a dozen different social network sites
potentially having a dozen different sets of terms and conditions to be accommodated.
Whether altmetrics is really any more open than traditional citation analysis is a matter of
debate, although services such as Common Crawl (http://commoncrawl.org), an open
repository of web crawl data, provides the opportunity for more open webometrics, at least
for those with the requisite technical skills.

How open was bibliometrics in 2016?

An indication of the current openness of bibliometrics can be gained through an analysis of
the terms associated with the topic: bibliometrics, altmetrics, and webometrics were
searched for in the Web of Science to give an indication of the relative size of each of those
areas with a more detailed analysis of the author keywords associated with bibliometrics.

The growth of bibliometrics, altmetrics, and webometrics

“bibliometric*,” “altmetric*,” and “webometric*” were searched for in the Topic Field in the

Web of Science. This returns those records that include each of the terms, along with their plural

and any inflected forms, in the Title, Abstract, Author Keywords, or Keywords Plus fields.
As can be seen in Figure 1, bibliometrics continues to be the most popular term by far,

webometrics fell significantly in 2016, and altmetrics is on the rise, albeit still nowhere near

the same levels as bibliometrics.
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Of the 94 papers that are retrieved by a topic search for “altmetric*” in 2016, only
33 (35 percent) of these are also retrieved by “bibliometric*.” Comparatively, whilst 19
papers were retrieved by a topic search for “webometric*,” only 3 (15 percent) of these are
also retrieved by “bibliometric*.”

The openness of bibliometric author keywords

A search for “bibliometric*” in the Topic Field of the Web of Science was also used to
identify bibliometric papers for a more detailed analysis into the openness of the topic.
Title, Abstract, Author Keywords, and Keywords Plus fields, may each be used as surrogates
to provide insights into the contents of a paper. Titles are designed for capturing attention and
are overloaded with information (Milojevié et al, 2011), but not all relevant key terms
necessarily fit easily into a title, and all free text fields necessitate additional steps in
transforming the text into distinct terms. Keywords Plus are created automatically from
“significant, frequently occurring words in the titles of an article’s cited references”
(Web of Science, 2008), and have been found to be effective in analyzing the knowledge
structure of science, but they are less representative of an article’s content (Zhang et al, 2016).
Author Keywords are used for the concept analysis to ensure only those terms deemed
relevant by the author are included. Of the 852 papers retrieved from the Web of Science with
a topic search of “bibliometric*,” 769 had author keywords. Each keyword was analyzed to
determine whether it indicated a more open type of bibliometrics.

In total there were 2,206 distinct keywords, 2,111 after the application of the Porter2
stemming algorithm in the stemming 1.0 Python package (https:/pypi.python.org/pypi/
stemming/1.0). For those papers that had author keywords, the mean number of author
keywords was 4.9, although the most author keywords associated with one paper was 14.

The top 20 author keywords associated with bibliometrics are provided in Table L

The composition of the top 20 keywords broadly reflects that of the author keywords as
a whole, primarily consisting of traditional bibliometric methods and sources, and the topics
and countries that were the focus of bibliometric analysis.

Analysis of the 2111 stemmed author keywords showed that few reflected an
increasingly open bibliometrics. The number of mentions of a citation service in fact
increases with a lack of openness: Web of Science (40), Scopus (24), Google Scholar (7),
Microsoft Academic Search (1), Open Citations Corpus (0), and CiteSeerX (0).

Additional terms that did indicate a degree of openness primarily reflect the rise in
altmetrics and online content: Altmetrics (16), Social Media (7), Social Networking (4),
Mendeley (3), Twitter (1), Twitter Counts (1), Moocs (1), Social Media Metrics (1), Social
Networking Sites (1) Web 2.0 (1), Library 2.0 (1).

An interest in openness can also be seen at the fringes of more closed bibliometrics: Open
access (5), Open Access Concept (1), and Open Innovation (1) have all been the focus of

Keyword Frequency (769 papers with Author Keywords)

Bibliometrics 338 Scopus 24
Bibliometric Analysis 111 Research 23
Citation Analysis 66 Research Evaluation 22
Scientometrics 48 Social Network Analysis 19
Web of Science 40 Impact Factor 18
Citation 37 Publications 18
Bibliometric Index 28 Altmetrics 16
H-Index 28 Innovation 14
Scientific Production 25 Research Trendstrends 13
Bibliometric Studies 24 China 13
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bibliometric studies, and free bibliographic tools are being used that have been created
specifically for the bibliometric community: CiteSpace (3), BibExcel(2), Cited References
Explorer (1), VOSviewer (1), VOSviewer Map (1).

Discussion

Bibliometrics is still closed

There is little doubt that bibliometrics continues to be dominated by the traditional form of
citation analysis, and that citation analysis is dominated by paid to access services.
Whilst altmetrics has seemingly made the breakthrough that webometrics never managed,
it nonetheless still only accounts for 10.3 percent of the combined “altmetric*” and
“bibliometric*” bibliographic set, and even then it should not be overlooked that altmetrics
and webometrics are heavily reliant on services provided by third parties.

The lack of a central open citation service around which bibliometricians can coalesce
has undoubtedly been a limitation for the development of open bibliometrics, although this
may be beginning to change. Whilst the potential of Microsoft Academic Search has not yet
been reflected in the bibliometric studies of 2016, the functionality should encourage wider
use as bibliometric tools are built on top of it; it has already been incorporated into Publish
or Perish (https://harzing.com/resources/publish-or-perish) and is being incorporated into
Webometric Analyst (http:/lexiurl.wlv.ac.uk). There is also the potential for new providers
of citation services to emerge as the barriers to the establishment of such services falls; over
45 percent of scholarly literature from 2015 was found to be available in an open access
format (Piwowar et al., 2017), and open source libraries are being developed that enable the
extraction of citation data from unstructured documents (e.g. GROBID, https://github.com/
kermitt2/grobid). There are still issues, however, with the quality of the data, and the rights
of access, that will need to be overcome before we can expect the position of Web of Science,
or even Scopus, to be usurped. It should also be noted that the rise in open access, as well as
lowering the barriers for new services, could also compound data quality problems as
multiple versions are made available online.

Although the rapid rise of altmetrics shows a rising interest in less formal types of
publication, and potentially a willingness for less robust indicators, this is not necessarily
unadulterated good news for an increasingly open bibliometrics. The structured nature of
altmetric data that has driven much of the interest comes at the cost of the data being owned
by the dominant social network sites. Webometrics does not necessarily have the same
power imbalance between researcher and data provider, but unfortunately this is in decline.

It is also important that we do not overlook the rapidly changing and fragmented
nature of social network sites, and focus on those services that can be easily measured
rather than those that should be measured. For example, the traditional openness of Twitter
and the extensiveness of its APIs meant that it was the focus of more studies than Facebook,
whilst WhatsApp is a black box, despite having over one billion users.

Bibliometrics for undiscovered public knowledge

Open bibliometrics are considered in this viewpoint in connection with relational
bibliometrics and the identification of undiscovered public knowledge, because of the
particular requirements such a bibliometric study places on a bibliometric service. Whereas
evaluative bibliometrics are typically accommodated by the simplest of bibliometric
services, relational bibliometrics often require far greater functionality.

Consider a typical evaluative bibliometric use, analyzing the citation impact of a set of
documents as part of a research assessment exercise, people may be cautioned against such
use, but they continue to do it anyway (Sayer, 2015). The bibliometric investigator merely
needs to go to the citation service of their choice, enter the title of the paper (or papers) they
are interested in, and they will quickly be presented with the number of citations that paper
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has received. The conscientious investigator may wish to go a step further and consider the
nature of those citations (e.g. are citing papers highly cited, are they self-citations), but one
degree of separation would probably be considered more than sufficient.

In comparison, a service that wishes to use bibliometrics in the identification of
undiscovered public knowledge is likely to be interested in two degrees of separation.
The seminal undiscovered public knowledge example is that of the relationship between
dietary fish oils and Raynaud’s disease; that dietary fish oils could lower blood viscosity
was separately known to the fact that those with Raynaud’s disease had abnormally high
bloody viscosity. For Swanson and Smallheiser (1996), complementary literatures were
found through title words in bibliographic records in MEDLINE. Citations provide an
additional method of identifying complementary literature.

The skewed nature of citation distribution means that the difference between one and
two degrees of separation are equally skewed. But take, for example, a highly cited OIR
article, Jasco’s Google Scholar: the pros and cons. The 108 papers that cite the article
(i.e. at one degree of separation), mushroom to 1,481 papers at two degrees of separation.
If each bibliographic record has to be downloaded separately, a month’s 10,000 API requests
would quickly disappear.

It may also be argued that such a relational study requires a more integrated approach of
bibliometric analysis, combining citations with altmetrics and webometrics to get a more
nuanced understanding of the relationship between different sets of complementary
literature. The ability of the web to offer transversal links, short cuts between different web
clusters, has long been recognized in webometrics (Bjorneborn and Ingwersen, 2001),
and altmetrics may provide a richer data set for such transversal links.

Conclusion

There has been a rapid rise in interest in bibliometrics and altmetrics in recent years, and
that shows no signs of slowing, but there is a huge gap in the openness of current
bibliometrics and the openness that is necessary for the most robust and insightful
evaluative and relational bibliometrics possible. Undoubtedly the status quo is probably
helped in part by the current emphasis on evaluative bibliometrics, where researchers find
ways of working within the limitations of the bibliometric services.

Tibor Braun described 1992, the year that Eugene Garfield sold the Web of Science, as
the end of the romantic period of bibliometrics (van Raan, 2013), and whilst the web may
offer the potential for the democratization of citation tools, there are few signs of a
pre-lapsarian, less commercial garden on the horizon. If there is hope for open bibliometrics,
it is in the “moral ballast,” to use Sayer (2015, p. 91) phrase, that accompanies the “openness”
that is increasingly a norm of science.
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