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Abstract

The volume of scientific literature is rapidly increasing, which has led to researchers becoming
overloaded by the number of articles that they have available for reading and difficulties in
estimating their quality and relevance (e.g., based on their research interests). Library portals,
in these circumstances, are increasingly getting more relevant by using quality indicators that
can help researchers during their research discovery process. Several evaluation methods (e.g.,
citations, Journal Impact Factor, and peer-reviews) have been used and suggested by library
portals to help researchers filter out the relevant articles (e.g., articles that have received high
citations) for their needs. However, in some cases, these methods have been criticized, and a
number of weaknesses have been identified and discussed. For example, citations usually take
a long time to appear, and some articles that are important can remain uncited.

With the growing presence of social media today, new alternative indicators, known as
“altmetrics,” have been encountered and proposed as complementary indicators to traditional
measures (1.e., bibliometrics). They can help to identify the online attention received by articles,
which might act as a further indicator for research assessment. One often mentioned advantage
of these alternative indicators is, for example, that they appear much faster compared to
citations. A large number of studies have explored altmetrics for different disciplines, but few
studies have reported about altmetrics in the fields of Economics and Business Studies.
Furthermore, no studies can be found so far that analyzed altmetrics within these disciplines
with respect to libraries and information overload.

Thus, this thesis explores opportunities for introducing altmetrics as new method for filtering
relevant articles (in library portals) within the discipline of Economic and Business Studies
literature. To achieve this objective, we have worked on four main aspects of investigating
altmetrics and altmetrics data, respectively, of which the results can be used to fill the gap in
this field of research.

(1) We first highlight to what extent altmetric information from the two altmetric providers
Mendeley and Altmetric.com is present within the journals of Economics and Business Studies.
Based on the coverage, we demonstrate that altmetrics data are sparse in these disciplines, and
when considering altmetrics data for real-world applications (e.g., in libraries), higher
aggregation levels, such as journal level, can overcome their sparsity well.

(2) We perform and discuss the correlations of citations on article and journal levels between
different types and sources of altmetrics. We could show that Mendeley counts are positive and
strongly correlated with citation counts on both article and journal levels, whereas other
indicators such as Twitter counts and Altmetric Attention Score are significantly correlated only
on journal level. With these correlations, we could suggest Mendeley counts for Economic and
Business Studies journals/articles as an alternative indicator to citations.

(3) In conjunction with the findings related to altmetrics in Economics and Business Studies
journals, we discuss three use cases derived from three ZBW personas in terms of altmetrics.



We investigate the use of altmetrics data for potential users with interests in new trends, social
media platforms and journal rankings.

(4) We investigated the behavior of economic researchers using a survey by exploring the
usefulness of different altmetrics on journal level while they make decisions for selecting one
article for reading. According to the user evaluation results, we demonstrate that altmetrics are
not well known and understood by the economic community. However, this does not mean that
these indicators are not helpful at all to economists. Instead, it brings forward the problem of
how to introduce altmetrics to the economic community in the right way using which
characteristics (e.g., as visible numbers attached at library records or behind the library’s
relevance ranking system).

Considering the aforementioned findings of this thesis, we can suggest several forms of
presenting altmetric information in library portals, using EconBiz as the proof-of-concept, with
the intention to assist both researchers and libraries to identify relevant journals or articles (e.g.,
highly mentioned online and recently published) for their need and to cope with the information
overload.



Abstrakt

Das Volumen der wissenschaftlichen Literatur nimmt rasch zu, was dazu gefiihrt hat, dass
Forscher durch die Anzahl der Artikel, die sie zum Lesen zur Verfiigung haben, und durch
Schwierigkeiten bei der Einschitzung ihrer Qualitit und Relevanz (z. B. basierend auf ihren
Forschungsinteressen) iiberlastet werden. Unter diesen Umstinden sind Bibliotheksportale
zunehmend daran interessiert, Qualitdtsindikatoren zu verwenden, die Forschern bei ihrer
Suche nach geeigneter Literatur helfen konnen. Verschiedene Bewertungsmethoden (z. B.
Zitationen, Journal Impact Factor, Peer-Reviews usw.) wurden von Bibliotheksportalen
verwendet und vorgeschlagen, um Forschern dabei zu helfen, die relevanten Artikel (z. B.
Artikel, die viele Zitationen erhalten haben) fiir ihre Bediirfnisse herauszufiltern. In einigen
Fillen wurden diese Methoden jedoch kritisiert und eine Reihe von Schwachstellen identifiziert
und diskutiert. Zum Beispiel dauert es normalerweise lange, bis Zitate erscheinen, und einige
wichtige Artikel bleiben ohne Zitationen.

Mit der zunehmenden Prisenz von sozialen Medien wurden neue alternative Indikatoren
bekannt als ,,Altmetrics entwickelt und als ergidnzende Indikatoren zu traditionellen
MaBnahmen (d. h. bibliometrische Indikatoren) vorgeschlagen. Sie konnen als weiterer
Indikator fiir die Bewertung der Forschung dienen, indem sie dazu beitragen, die Online-
Aufmerksamkeit von Artikeln zu identifizieren. Ein hdufig genannter Vorteil dieser alternativen
Indikatoren ist beispielsweise, dass sie im Vergleich zu Zitationen viel schneller erscheinen.
Eine groBBe Anzahl von Studien hat Altmetrics fiir verschiedene Disziplinen untersucht, aber
nur wenige Studien haben {iber Altmetrics in den Bereichen der Volks- und
Betriebswirtschaftslehre berichtet. Dariiber hinaus konnen bisher keine Studien gefunden
werden, die Altmetrics innerhalb dieser Disziplinen in Bezug auf Bibliotheken und
Informationsiiberflutung analysieren.

In dieser Arbeit werden daher Moglichkeiten untersucht, Altmetrics als neue Methode zum
Filtern relevanter Artikel (in Bibliotheksportalen) innerhalb der Disziplinen der
wirtschaftswissenschaftlichen Literatur einzufiihren. Um dieses Ziel zu erreichen, haben wir an
vier Hauptaspekten der Untersuchung von Altmetrics bzw. altmetrischen Daten gearbeitet,
deren Ergebnisse dazu beitragen sollen, die wissenschaftliche Liicke in diesem Bereich zu
schlieBen.

(1) Zunichst untersuchen wir, inwieweit altmetrische Daten zu den Fachzeitschriften fiir
Wirtschaftswissenschaften bei den beiden Altmetric-Anbietern Mendeley und Altmetric.com
vorhanden sind. Basierend darauf zeigen wir, dass altmetrische Daten in diesen Disziplinen nur
sparlich vorhanden sind und fiir reale Anwendungen (z. B. in Bibliotheken) hohere
Aggregationsebenen, wie z. B. die Zeitschriftenebene, den Mangel an altmetrischen Daten gut
iiberwinden konnen.

(2) Wir berechnen und diskutieren die Korrelationen von verschiedenen Arten von
altmetrischen Daten mit Zitaten auf Artikel- und Zeitschriftenebene und zeigen, dass die
Mendeley Reader Counts sowohl auf Artikel-, als auch auf Zeitschriftenebene stark positiv mit
den Zitationszahlen korreliert sind, wihrend andere Indikatoren wie Twitter Counts, Altmetric



Attention Score und mehr nur auf Journalebene signifikant korreliert sind. Basierend auf diesen
Korrelationen konnten wir Mendeley Reader Counts fiir volks- und betriebswirtschafts-
wissenschaftliche Zeitschriften / Artikel als alternativen Indikator zu Zitaten vorschlagen.

(3) Aufbauend auf den gewonnenen Erkenntnissen iiber die Eigenschaften von altmetrischen
Daten fiir wirtschaftswissenschaftliche Zeitschriften diskutieren wir drei Anwendungsfille,
welche durch drei ZBW-Personas und deren Bezug zu Altmetrics hergeleitet wurden. Wir
untersuchen hierbei die Verwendung von altmetrischen Daten fiir potentielle Nutzer mit
Interesse in neuen Trends, Sozialen Medien und klassischen Zeitschriftenrankings.

(4) Mit Hilfe einer Umfrage haben wir das Verhalten von Wirtschaftswissenschaftlern in Bezug
die Nutzung von altmetrischen Daten auf Zeitschriftenebene beim Aussuchen eines Artikels
untersucht. Die Ergebnisse der Umfrage zeigen, dass Altmetrics in der Wirtschafts-
gemeinschaft bisher nicht gut bekannt und verstanden sind. Dies bedeutet jedoch nicht, dass
diese Indikatoren fiir Wirtschaftswissenschaftler nicht hilfreich sein konnen. Stattdessen wird
das Problem aufgeworfen, wie Altmetrics auf die richtige Art und Weise in die Wirtschafts-
gemeinschaft eingefiihrt werden konnen (z. B. angehéngt als sichtbare Zahlen oder ,,versteckt*
hinter dem Relevanzrankingsystem der Bibliothek).

In Anbetracht der oben genannten Ergebnisse dieser Arbeit konnen wir verschiedene Formen
der Darstellung altmetrischer Informationen in Bibliotheksportalen vorschlagen, wobei
EconBiz als proof-of-concept verwendet wird, um Forschern und Bibliotheken dabei zu helfen,
relevante Zeitschriften oder Artikel (z. B. online hiufig erwihnt und kiirzlich veroffentlicht)
fiir ihre Bediirfnisse zu identifizieren und eine Uberlastung durch zu viele Informationen zu
verhindern.
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Chapter 1

Introduction

“It's Not Information Overload. It's Filter Failure.”

Clay Shirky

The continuing adoption of technology (i.e., computers, cell phones, and information systems)
and the associated large-scale growth of information have led to the “big data” movement
(Diebold, 2012; Mayer-Schonberger & Cukier, 2013), where “big data” refers to the large
volume of information that no longer fits in the memory that modern computers use for
processing (Mayer-Schonberger & Cukier, 2013). According to Boyd and Crawford (2012), the
definition of “big data” is composed of technology that includes maximum computation power
and accurate algorithms. This technology can help to analyze different large datasets to figure
out patterns for better social, technological, and legal statements. And finally, there is a belief
that with the large datasets, new knowledge and insights will be generated.

However, according to literature, there are different definitions and interpretations of the term
“big data” because big data is not only about the size of the data but also about the change that
is present with the digital reality (Kaufmann, 2019). Big data, first, has been characterized based
on the three Vs dimension model: “Volume”, which depicts the size of the data; “Velocity”,
which considers the speed of the data; and “Variety”, which includes various data types.
Nevertheless, with the continuous development and the change of digital information, other
dimensions were added to the big data movement: first, the “Value”, which is related to the
process of pulling out valuable information, or also known as “Big Data Analytics”; and second,
“Veracity”, which considers data governance and privacy concerns (Blazquez & Domenech,
2018).

The information growth comes from the utilization of digital devices, networks, web, social
media platforms, and more (Blazquez & Domenech, 2018), for example, the use of digital
cameras that provide high-resolution photos and require more storage capacity. This digital
information is stored, shared, and replicated. Additionally, people place online orders, share
their opinions about the products, make contacts, and more. These actions leave traces online,
which, first, can lead to a massive growth of data and, second, can be further analyzed to help
track economic, industrial, and social behaviors (Blazquez & Domenech, 2018). As reported
by the International Data Corporation (IDC)', which is owned by the world’s leading company
for technology data—International Data Group (IDG)?, the size of digital information has
grown faster than expected; IDC research expects the global amount of data, which in 2018 was
33 zettabytes, to grow by an average of 61% each year, resulting in 175 zettabytes of data by
2025 (Patrizio, 2018).

'IDC: https://www.idc.com/
2 IDG: https://www.idg.com/
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For the first time, astronomy and genomics experienced digital data explosion, and then
afterward, big data affected businesses, education, health, science, government, and every other
field in the general public (Mayer-Schonberger & Cukier, 2013). Generally, the stored
information increases four times faster than the world economy, and this information overload
causes people to feel overwhelmed and causes them difficulties, for instance, in how to narrow
a massive amount of digital information to use for a specific purpose.

This issue affected academics (researchers) because online publishing and dissemination
became easier with the use of digital archives and the volume of scientific output exploded,
meaning that researchers are no longer able to read all content that is relevant for them (Mayer-
Schonberger & Cukier, 2013). Scientific output is shared by researchers in different formats
(e.g., journal articles and conference proceedings) with the intention to communicate scientific
knowledge (Borgman, 1989). Several studies analyzed the growth of scientific output over the
last centuries (Price, 1963; Bornmann & Mutz, 2015; White, 2019). The first study that made
an alarming prediction about the increase in scientific output is from Price (1963) with the well-
known figure of journal distribution year-wise (Figure 1.1). Price observed that the number of
journals increased exponentially from the year 1665 and predicted a 10-fold increase in journals
every 50 years (~4.7% per year). His prediction suggested that in the year 2000, the number of
journals will reach 1 million.

Number of journals

- 1,000,000 i

- 100,000 -

- 10,000 e -

= 1,000 g Vol
.r
4-'5‘! J’f
- 1zo0 P " 1300} —
y '
. # 4
- 100 P
o
[
'#
¥ Sy
L4 aoP o =
a o® o
= |
" S ’;_’.- #  Abstract journals
| - Pt
Fy '
| T | 7 T
1700 1800 1900 2000

Figure 1.1: Graphic illustration by Price (1963) of the exponential growth of journals over the
years. Source: The figure is a remake taken from Leydesdorff (2008) for better illustrative
reasons.
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As of 2016, Scopus?® (a journal indexing database) recorded 23,000 scientific journals
originating from 1823 onwards (Sugimoto & Lariviere, 2018), confirming that Price’s
prediction did not happen; however, a constant increase has been spotted for journal articles
instead (Haustein, 2012).

The study of Bornmann and Mutz (2015) discusses the exponential growth of scientific
literature (see Figure 1.2) for different disciplines (e.g., natural sciences, social sciences,
medical and health) indexed in Web of Science (WoS) published from 1980 to 2012. The study
shows three growth phases of scientific literature; the first phase is identified with less than 1%
growth in the middle of 18th century, the second phase is identified with 2-3% between the
two world wars, and the last phase is identified with 9% growth in 2012.

Another study presents the growth of scientific publications (e.g., journals and books), related
to “Science and Engineering,” confirming a global increase at an average rate of 4% per year
between 2007 and 2017 (White, 2019).
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Figure 1.2: Exponential growth of WoS articles by year across all disciplines.
Source: Bornmann and Mutz (2015, Fig. 1).

The aforementioned findings, together with a number of similar studies (Lawrence et al., 1999;
Odlyzko, 2002; Van Noorden, 2014), confirm the prominent growth of scientific output which
now exceeds the ability of researchers to filter and identify relevant articles for their needs
(Mayer-Schonberger & Cukier, 2013). In a study by Shirky (2008), he mentioned that the

3 Scopus: https://www.scopus.com/
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problem does not rely on information overload that we currently face but is related to the filter
failure.

Shirky also claimed that: “...when you feel yourself getting too much information, it’s not to
say to yourself what’s happen to the information, but rather what filter just broke?”

Based on the above question from Shirky (2008), there is a need to design suitable filters for
modern information flow to help sift for the information that we need. Nevertheless, the
information overload problem and the need for filters were evident even in 1991, with Richard
Dougherty stating “It seems that we need to develop better information filtering systems” to
manage the explosion of information, respectively, scientific output (Dougherty, 1991, p. 339
as cited in Hopkins, 1995, p. 308). Given this long-term problem of scientific growth, several
techniques (e.g., searching library databases and using indicators to evaluate the impact of
articles) have been suggested to researchers to help cope with information overload and to filter
literature with or without the use of technology.

The ongoing growth of literature has especially affected libraries, which are central information
providers for high-quality scientific content for research and teaching communities (Borgman,
1999). Today, libraries are no longer places with card files; they have welcomed new
technology and are fueled by digital revolution, research, and practice (Borgman, 1999; Li et
al., 2019). With the presence of technology, libraries considerably invested in digital content
and made them available through library services, mostly known as library web portals—a
“doorway” to provide one access point of information to users (Zhou, 2003). These libraries
need storage and retrieval systems to be able to hold digital data of different kind such as text,
graphics, audio, and video (Borgman, 1999). With the use of technology, many researchers and
practitioners from diverse disciplines are working on different research-related library issues.
For example, researchers in computer science are concerned on exploring different algorithms
and technologies of access and retrieval of digital content. On the contrary, librarians and
information professionals focus on the collection and organization of such libraries (Borgman,
1999; Li et al., 2019).

1.1. Motivation

In the presence of information overload, it is easy to find a large number of articles that are of
readers’ interest; nevertheless, it is much too difficult and time-consuming to sift for the most
important articles related to the problem at hand (Hopkins, 1995). Libraries, especially, are
challenged by the information overload because their role is not only to show as many quality
articles as possible to their users based on their subject of need but also to provide some

strategies to narrow the volume of literature to their users and help them to make decisions and
select what they need (Hopkins, 1995; Dobreva et al., 2018).

Over the years, librarians have suggested several strategies to assist library users in overcoming
the information overload, of which most still continue to be effective (Blummer & Kenton,
2014). First, initiatives have been focused on recommending how information in libraries
should be presented (e.g., organization, selection, and format) and offer instructions for
information literacy (Rudd & Rudd, 1986). However, strategies are mostly related to exploring



different software technologies that can assist in narrowing literature (Lossau, 2004). Lossau
(2004) suggested that libraries should explore different database search techniques and filters
to restrict searches, for example, on publication date or language to enhance the relevancy of
results, with the intention to reduce the amount of unwanted information, thus helping to
decrease the information overload.

Another important technique that plays an essential role in narrowing down the number of
scientific articles is quality filtering, which considers citation frequency as an indicator of value
or a proxy to identify “relevant” or “important” journal articles, suggested by Pao. Quality
filtering attempts to reduce the quantity of scientific journals of a particular subject to some
articles that can be recommended as “relevant” based on the users’ needs (Pao, 1975).
According to Pao, the proposed method may be used for medical literature to identify the highly
relevant articles (articles that are mostly cited are judged as most important; Pao, 1975). The
strategies mentioned here as well as other related strategies that exist in the literature contain
best practices for reducing users’ information overload in libraries and assist libraries in
overcoming this problem. Even though some libraries have adopted ranking strategies for their
portals using quality filtering methods, not all academic and special libraries that provide literature
for a specific field of research are able to offer such solutions due to the high costs or personnel
requirements needed for implementation (Hopkins, 1995).

Despite the fact that citations are seen as helpful indicators in disseminating scientific literature
and possible solution as a useful strategy for libraries as well, citation-based indicators are
criticized for several reasons in literature, also highlighted specifically, 10 years ago, in a public
declaration (manifesto)*. The authors of the manifesto, which considered the rapid increase of
scientific output, and the growing number of researchers who incorporate web tools into their
work claimed that the three primary existing traditional filters for scientific outputs, namely,
peer-review, citation counts, and Journal Impact Factor (JIF), are failing (Priem et al., 2010).
JIF was developed from the Science Citation Index (SCI) and is used for assessing the
performance of journals based on citations (Garfield, 1972). SCI was established by Eugene
Garfield and is the world’s oldest database of articles and citations (Garfield, 1972), now
maintained from Clarivate Analyticss. For example, JIF considers citations accumulated for
articles published in a journal over a 2-year period (Seglen, 1997). This 2-year citation window
only encapsulates the short-term impact of scientific articles and is suggested as problematic
because it benefits mostly disciplines that gather citations faster than others (DORA ¢
declaration; Seglen, 1997; Lariviere & Sugimoto, 2019). Citation counts used for individual
articles instead can help to improve the assessment of scientific literature, can help to find
relationships between articles, and can be used to discover research trends by finding out how
often articles are cited (Lawrence et al., 1999). But, for a certain fraction of articles, a large
percentage of articles will take at least 2 years or more (depending on the discipline) to receive
the first citations (Brody et al., 2006), and many influential articles might remain uncited
(MacRoberts & MacRoberts, 1989). Peer-review, known as the mechanism for quality control,
is identified as an essential process in science because it allows a research article to be read and

4 Altmetrics: a manifesto: http://altmetrics.org/manifesto/
5 Clarivate Analytics: https://clarivate.com/
5 DORA declaration: https://sfdora.org/read/
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scrutinized by experts of the field. This process might be useful to improve the quality of the
article as well as to detect errors and fraud (Smith, 2006). However, peer-review is also
identified as flawed because of its defects, such as it takes a very long time for an article to be
reviewed, is very expensive, is highly subjective, and creates bias against authors (Smith, 2006).
Moreover, reviewers’ judgments are suggested to be biased because these judgments are not
only based on the scientific merit of the article but also influenced by the authors’ qualities
(Bornmann, 2011).

The authors of the manifesto considered the evident problems of traditional filters and
introduced altmetrics as complements of citation-based indicators, which are used for filtering
literature and are seen as indicators that can assess the online impact of scientific literature
(Priem et al., 2010; Thelwall et al., 2013; Costas et al., 2015; Trueger et al., 2015; Nuredini &
Peters, 2016; Bornmann et al., 2019). Specifically, altmetrics as new measures derived from
online and social media sources, such as Facebook, News, Blogs, Wikipedia, and Policy
Documents, are suggested as indicators that can quantify the online impact of scholarly
literature on social media users (Bornmann et al., 2019). A number of studies have found that
altmetrics are the complements of traditional indicators for research evaluation (Bar-Ilan et al.,
2012; Priem et al., 2012), suggesting that altmetrics reflect a different type of impact (Loach
and Evans, 2015) and that they can be used side by side with citations.

Various tools are developed that can track the online attention from social media sources for
scientific outputs. Peters et al. (2014) identified four altmetric tools (i.e., Altmetric.com’,
ImpactStory®, Plum Analytics’, and Webometric Analyst!®) and compared them with each
other. The findings show that different altmetric providers gather altmetric data from various
social media sources with variable coverage; for example, Altmetric.com has better coverage
of articles mentioned on Twitter, whereas Plum Analytics tracks better Facebook posts. Another
altmetric tool that is not directly covered in the article of Peters et al. (2014) but used extensively
for exploring scientific articles for altmetric information, or specifically readership information,
is Mendeley''. Mendeley is a social reference management system (sometimes also referred to
as the academic social network) that allows users to search for articles, adds them to their
libraries along with their metadata, and organizes them in folders for better retrieval
(Mohammadi & Thelwall, 2014). A more detailed description of Mendeley is found in Chapter
3 of this thesis. Several studies have explored the uptake and usage of research articles in
Mendeley (Haustein & Lariviere, 2014; Zahedi et al., 2014b, 2017), to understand the meaning
of Mendeley readership information. Zahedi et al. (2017) suggested that Mendeley readership
information compared to citation counts could be used as an early indicator to identify highly
cited articles and reflect scientific and other alternative impacts (Zahedi et al., 2015).

A great number of empirical studies have investigated the presence of altmetrics in different
disciplines (e.g., health, biomedical research, and social science) considering different altmetric
providers. The studies revealed disciplinary differences based on the coverages of articles and

7 Altmetric.com: https://www.altmetric.com

8 Impact Story: https://impactstory.org/

° Plum Analytics: https://plumanalytics.com/

10 Webometric Analyst: http:/lexiurl.wlv.ac.uk/
' Mendeley: https://www.mendeley.com/
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correlations with citation counts and altmetric sources represented in altmetric providers
(Mohammadi & Thelwall, 2014). The Journal of the Association for Information Science and
Technology (JASIST) articles published between 2001 and 2011 are found with 97% of
Mendeley readers (Bar-Ilan, 2012). Haustein and Lariviere (2014) explored research articles in
“biomedical research,” “clinical medicine,” and “health and psychology” where they found that
“psychology” articles have the highest Mendeley shares (81%). Mohammadi and Thelwall
(2014) investigated “social sciences” and “humanities” articles for the publication year 2008,
and they found coverage of 54% of articles in Mendeley. Costas et al. (2015), which explored
altmetrics from Altmetric.com in different disciplines, found that “social sciences” and
“humanities” articles are covered with 22%; “life and earth sciences” articles are covered with
20%; and “natural sciences,” “engineering,” and “mathematics and computer science” articles
are covered with less than 10%. Ortega (2018a) highlighted disciplinary differences based on
the impact of altmetrics derived from Altmetric.com, PlumX, and Crossref Eventdata'?. The
author, for example, found that “social science” articles are mostly downloaded and viewed,
whereas “health sciences” articles show low Mendeley shares. Htoo and Na (2017) revealed
disciplinary differences between correlation counts for “social science” disciplines. Significant
but weak correlation has been found between altmetrics (e.g., Facebook counts) and citation
counts in “political science” and “information science,” whereas no correlations between
altmetrics and citation counts, except Mendeley, are found in “business finance” and “law”.

By investigating altmetric indicators, several benefits have been identified when using
altmetrics in impact measurement that are ignored by most of the traditional indicators.
Bornmann (2014a; 2015a,b) highlighted four of them. First, altmetrics can identify an online
impact for the scientific output from a wider audience. Altmetrics consider other types of
readers, such as mainstream media editors and other stakeholders, while citations are usually
used only by scientific authors. Second, altmetrics do not only allow the evaluation of scientific
articles but can also be applied to a diversity of research products, such as presentation slides,
algorithms, and software applications. Third, altmetrics can speed up impact evaluations of
articles by showing online attraction within a significantly shorter time scale than citations,
while citations need approximately 3 years after the publication of articles to show an impact.
Lastly, altmetrics can be retrieved from different altmetric providers (e.g., Altmetric.com and
Mendeley) that allow crawling of their web Application Programming Interface (APIs). APIs
enable programmatic access to altmetric information connected to articles !> where some
provide free access to altmetric data (e.g., Mendeley API).

Given the benefits of altmetric indicators for depicting the online impact of scientific output
(Bornmann, 2014a,b), libraries have increasingly become interested in using altmetrics data to
facilitate filtering of articles, provide context information to articles, and help patrons—as well
as library staff—in assessing the relevance of publications (Nuredini & Peters, 2016).
Moreover, publishing houses and aggregators of altmetric data provide social media indicators
by attaching them to their products and promoting those articles or other research outputs
(Konkiel et al., 2015). Moreover, digital libraries are engaged in performing research in
specialized areas, since many new challenges (e.g., the use of social media, the changing

12 Crossref Eventdata: https://www.crossref.org/services/event-data/
13 Example API of Altmetric.com: https://www.altmetric.com/products/altmetric-api/
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behavior of users, and new privacy legislation) have emerged, which require discussion and
further investigation (Dobreva et al., 2018). Nowadays, research articles are often shared in
social media platforms, for example, in Twitter, tweets can be used as indicators of impact. The
study of Raamkumar et al., (2018) investigated whether the sentiments of the tweets for
particular computer science articles can inform about the performance of these articles (i.e., the
quality of articles—citations). The authors suggested that articles with all sentiments do
perform better than those with neutral sentiments.

By now, the perceived popularity of altmetrics and its usage as a scientometric tool frequently
is sold as easy to understand and easy to implement (e.g., by bookmarklets'#). The use of
Altmetric.com bookmarklet enables researchers or users of libraries to find out the online
attention of scientific articles using the DOIs they locate on the library portals. Moreover,
altmetric information for a specific DOI can be accessed without any additional account or log
in, by only using the bookmarklet instead (Trueger et al., 2015). Additionally, several case
studies confirm the benefits of implementing altmetric badges into their library portals. For
example, the Biodiversity Heritage Library (BHL)!®, which is the world’s largest open access
digital library for biodiversity literature and archives, adopted altmetric badges'® within their
records with the intention to help their readers see where the research content within that
discipline is communicated online (Altmetric Engineering, 2017).

The altmetric badges (i.e., donuts) are implemented within the library portal visualized as a
donut, which represents the online influence of that particular scientific product (e.g., article)
from different sources that Altmetric.com tracks (see Chapter 3 for more detailed information
about the altmetric donut). BHL confirmed that with the use of altmetrics, they identified which
books are, in particular, popular and which, for their goal, altmetric information is valuable
since they are aware of their successful contents.

On the contrary, the use of altmetrics was also adopted by ScienceOpen'’, which is a platform
that allows researchers to do an advanced search based on various criteria (i.e., citations and
Altmetric Attention Score) and find scientific content as straightforward as possible. This
platform has implemented the Altmetric Attention Score from Altmetric.com at the “Sort By”
function, allowing users of this platform to sort articles based on the Altmetric Attention Score
(see Figure 1.3). Altmetric Attention Score'® (see Chapter 3 for more details) is a counting
number that shows the total amount of the attention research outputs (i.e., articles) have already
received online from social media sources.

14 Bookmarklets from Altmetric.com: https://www.altmetric.com/products/free-tools/bookmarklet

15 Biodiversity Heritage Library: https://www.biodiversitylibrary.org/

16 Altmetric badges: https://www.altmetric.com/products/altmetric-badges/

17 ScienceOpen: https://about.scienceopen.com/

18 How is the Altmetric Attention Score calculated:
https://help.altmetric.com/support/solutions/articles/6000060969-how-is-the-altmetric-attention-score-
calculated-
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Figure 1.3: A screenshot of ScienceOpen and the use of the Altmetric Attention Score for
sorting purposes.

So far several strategies (some highlighted above) have been taken into account for
implementing altmetric information of different forms (e.g., the implementation of badges),
especially from Altmetric.com, in digital libraries, which are reported as easy to implement and
as useful tools that can promote the impact of articles within the library.

Even though altmetric data have been integrated into library portals based on the build-in tools
offered commercially, have been investigated extensively for their coverage in different
disciplines, have been highlighted as early indicators for impact, and have been suggested to
digital libraries (Thelwall et al., 2013), there is paucity literature that discusses the scientific
methodologies on how library portals can present altmetrics. Given the fact that there are
disciplinary differences between the coverage and correlation of altmetrics data, interested
parties (e.g., libraries) should not ignore these differences because the interpretation of
altmetrics can be misleading. Moreover, Thelwall (2020, p. 5) claimed that “tweet counts for
cancer-related research are likely to be much higher than for pure (basic) mathematics research.
Thus, it would not be fair to compare aggregate tweet counts between sets of documents that
were not from the same field.” These cases should be kept into account when using the right
presentation of altmetrics for libraries.

In addition, the Leiden Manifesto presented several principles that are mainly discussed from
Coombs and Peters (2017) with respect to libraries by highlighting several practical
recommendations about the development and provision of metrics services in libraries. Several
principles of a high priority, for example, “Quantitative evaluation should support qualitative”,
“Keep data collection and analytical processes open, transparent and simple,” and “Allow those
evaluated to verify data and analysis,” can contribute to make careful integration of various
metrics (e.g., altmetrics) in library portals. For example, according to these principles, libraries
are strongly encouraged to collaborate with researchers with respect to defining concepts and
methods regarding scholarly data, their quality, openness, and the need for updates.



Therefore, considering several principles that should be utilized in libraries, research methods,
and results retrieved from scientific studies, other possible strategies can be taken into account,
which can precisely aid in the integration of altmetrics in library systems, for example, which
aggregation levels of altmetrics make sense to use (because altmetrics are still sparse) or which
social media sources are preferable where the articles in that particular discipline are found with
the most online attention.

Even though altmetrics have been investigated broadly, only a couple of studies focused
specifically on Economic and Business Studies journal articles and investigated altmetric
information and their coverage for these disciplines (Nuredini & Peters, 2015, 2016; De Filippo
& Sanz-Casado, 2018; Drongstrup et al., 2019); however, these studies do not provide an
extensive investigation of altmetrics information for a large scale of journals in these
disciplines, give no possible suggestions on methods that could be used to analyze altmetrics
with respect to libraries, and do not suggest how to integrate altmetrics within the library
systems with an Economic focus. Therefore, this thesis will try to close this gap and shed light
on this characteristic.

1.2. Dissertation scope

Motivated by the new presented indicators known as altmetrics, the possibility to collect and
process these data, and the open issues of bibliometrics (e.g., JIF and citation counts), the main
aim of this research is to explore altmetric information for libraries as a strategy for reducing
information overload by providing novel insights for filtering the information needed. This

»19 which is a new

research is performed within the environment of “Social Media Analytics
research field emerged in business informatics, with the intention to develop new information

systems or build new knowledge in regard to social media data (Stieglitz et al., 2014).

The focus of this thesis is based on investigating and suggesting altmetric information for
special libraries with an emphasis on the disciplines of economics (or in German
“Volkswirtschaftslehre”) and business studies (“Betriebswirtschaftslehre”) literature.
Economics (E)?° and business studies (BS) are subdisciplines of economics (or in German

“Wirtschaftswissenschaften’), which belongs generally to social sciences.
E and BS disciplines were chosen for two main reasons:

1) This research at hand was possible to be performed within the environment of ZBW—
Leibniz Information Centre for Economics?!, which is the world’s largest library specialized
for economic literature. ZBW offers two important library services: EconBiz?? and Econstor?>.
EconBiz is an online library portal that covers different types of economic literature (i.e.,
journal articles and conference articles) and provides a literature search function and access to

19 Social Media Analytics: https://www.enzyklopaedie-der-wirtschaftsinformatik.de/wi-
enzyklopaedie/lexikon/daten-wissen/Wissensmanagement/Soziales-Netzwerk/Social-
Media/index.html?searchterm=social+media

20 In this thesis, the acronyms E for economics and BS for business studies journals are used
interchangeably.

21 ZBW: https://www.zbw.eu/

22 EconBiz: https://www.econbiz.de/

23 Econstor: https://www.econstor.eu/
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free and licensed texts. Econstor is a non-commercial publication server that indexes economic
scientific literature, mostly working papers (i.e., preprints), that are freely accessible based on
the open access principle (Weiland, 2011). ZBW has more than 4 million books and articles?*,
is a member of the Leibniz Association?’
University?®.

Besides the fact that ZBW covers a large number of E and BS journals (as of 2018, ZBW
indexed 26,671 journal subscriptions; ZBW, 2018), it is also strongly engaged with Science 2.0

research organization, and is allied with Kiel

technologies by looking at how social media will impact all phases of research (e.g., publication
process). ZBW is also supporting the Open Science movement toward open research that
enables different research outputs to be free to use by anyone (Peters et al., 2014). ZBW’s
primary goal is to provide new approaches to disseminate literature and especially to help its
library users to find relevant articles for reading according to different strategies that will
address the information overload problem (Peters et al., 2015). To meet this criterion, ZBW
contains a research group in computer science and information science and operates a high-tech
information infrastructure for allowing researchers to conduct research and improve its services
such as EconBiz and Econstor (Peters et al., 2014). Specifically, in ZBW, the Web Science
approach is explored by studying economists and their interaction with web and different social
media platforms to better understand how economists use these platforms for research purposes.
Second, ZBW intends to provide researchers tools for conducting better and more efficient
research work, which is done under the Knowledge Discovery approach, focusing on the
investigation of different machine learning techniques. For example, the study of Hajra and
Tochtermann (2017) helps to boost the visibility of articles that are found in other repositories,
so that the reader can find more literature related to the closed article for which they are
searching for a short time period.

2) The main findings of the previous studies from Nuredini and Peters (2015, 2016) that
explored Mendeley and Altmetric.com for the top 30 journals from economics and business
studies are seen as potential findings, which should be further extended and therefore helpful
because the insights can contribute to what libraries with economic focus should know in
advance when incorporating altmetric information on their digital portals. Based on previous
research results, the authors found a good coverage of the top 30 journals and their articles
within these disciplines, with 77.5% of articles found in Mendeley and 38% in Altmetric.com.
However, these studies explored only a small set of journals (top 30) from both BS and E, upon
which their results are based on. Thus, by increasing the number of journals for investigation,
it is interesting to see first to what extent these journals are found with metadata (e.g., the title
of the article and authors) from crawling Crossref?’ for articles digital object identifier (DOIs).
Crossref is a data service platform that is used to retrieve all articles and its metadata published
in journals. Second, when considering a larger amount of journals with retrieved metadata, it is
interesting to investigate whether the same patterns of altmetric information from the two
providers are found. Third, and most importantly, with the use of a large dataset in economic

24 Facts and figures about ZBW: http://www.zbw.eu/en/about-us/profile/facts-figures/
2 Leinbniz gemeinschaft: https://www.leibniz-gemeinschaft.de/en/home/

26 Kiel University: https:/www.uni-kiel.de/de/

21 Crossref: https://www.crossref.org/
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and business studies, one can determine whether, for all journals included in the investigation,
altmetric information is present. According to the result, one can suggest possible ways, such
as filter methods, that can be suitable for enriching an economic library portal with altmetrics.
Nuredini and Peters (2015) revealed that Mendeley readership information might be important
for economists since they can determine the appropriate journal for them based on the
Mendeley’s target group of users (e.g., based on academic status or discipline). Besides, they
found that JIF and Altmetric Attention Score on a journal level are positively but weakly
correlated, and they suggest altmetrics as a complementary source of information to traditional
indicators. Since the studies of Nuredini and Peters (2015, 2016) investigated the top 30 journals
that belong to the most important A+ class journals, according to Handelsblatt ranking?®,
covering around 2% of the entire list of journals, see Table 1.1, they do not highlight the
altmetric behavior for lower-ranked journals. Handelsblatt ranking sorts journals according to
academic importance: highly cited journals are depicted as A+ and A and are ranked higher
than other journals (see Appendix I and II about the journal and their classes). The remaining
journals are listed below and are ranked under classes B, C, D, E, and F (Krapf, 2010).

Therefore, the scope of this dissertation is to consider a larger scale sample of journals in E and
BS, which will extend the knowledge of altmetric information gained from the two previous
studies. Specifically, one objective is to consider journals below class A+ by investigating
whether journals listed within classes A, B, C, D, E, and F also receive any online attention to
make more precise conclusions about the use of altmetrics in these disciplines. The coverage
of a large number of journals and their articles is important in this research because, based on
the number of journals/articles found with altmetric information, we can discuss the
presentation of altmetric information for different ranked journals.

Table 1.1: Handelsblatt ranking journals in E and BS and their coverages in each class.

Economic journals in Handelsblatt ranking

Classes A+ A B C D E F
No. of journals 10 15 26 76 128 256 1,297
% of journals in classes | 0.55% | 0.83% | 1.44% | 4.20% | 7.08% | 14.16% | 71.74%

Business studies journals in Handelsblatt ranking
Classes A+ A B C D E F
No. of journals 23 52 76 227 378 759 341
% of journals in classes | 1.24% | 2.80% | 4.09% | 12.23% | 20.37% | 40.89% | 18.37%

Moreover, by expanding the knowledge, we can, for example, suggest that altmetrics are
present also for journals that are not ranked within the top 30 from Handelsblatt ranking. These
journals and their articles might have received online attention within social media platforms,
and this information is available for implementation in digital libraries, which can ensure that

28 Handelsblatt ranking: https://www.handelsblatt.com/politik/deutschland/journal -
ranking/9665428.html?ticket=ST-3244048-addR2Cf3Wpi4dOMXCY0fm-ap5
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the coverage of altmetrics is present also for journals that are not highly ranked according to
particular rankings. The presence of altmetric information for a large number of journals can
assist in suggesting implementation concepts of altmetrics in libraries. In this way, economists,
while searching for literature in the portal, for many articles, can find altmetrics attached to
them, undependable if the journals are highly ranked or not, which might consider these
indicators as useful filters (e.g., based on the online attention the respective research product
have received) when selecting a journal or article for reading or publishing. Furthermore, we
can suggest which levels of altmetrics (i.e., article level or journal level) make sense to show
and attach to library records and why such information would make a better presentation.
Additionally, we will investigate whether highly ranked journals in E and BS are popular on
social media platforms, which will help suggest altmetrics as complementary indicators to
rankings that usually include citation counts for evaluating journals.

With reference to the aforementioned reasons, this research will shed light on two important
characteristics, first, will explore the presence of altmetrics for a large scale of journal articles
(in this case for E and BS disciplines) and, second, will understand the user behavior when
applying altmetrics to decide what to read.

The first characteristic will present an analytical approach that will explore altmetrics for a large
scale of E and BS journals/articles. It will provide a detailed methodology for retrieving
altmetric information, especially for scientific outputs such as journals and articles, considering
the ISSNs and DOIs. It will present data issues that one can identify during the data selection
and retrieval processes. It will highlight the methodology that will be used to retrieve altmetrics,
especially for journal articles in E and BS. Afterwards, this research will analyze altmetrics
presence in E and BS disciplines, identify which readership information and Altmetric
Attention Sources are present more for these types of articles, and will present the correlation
between citations and altmetrics.

The second characteristic will present a user evaluation, which will understand economists’
behavior and needs when selecting an article for reading by introducing altmetric information.
Both characteristics that will be covered here can be further generalized into other disciplines
as well. Specifically, all findings of this research will provide insights regarding altmetric data
that will be used as a proof-of-concept for library portals, with an economic focus, such as
EconBiz, with the intention to help their users, for example, filter articles or journals based on
the online attention the journal or articles have received. Although the focus of this thesis is
very specific, based on the methodologies provided within this research, other library portals
with a different focus can benefit according to the above-mentioned characteristics.

1.3. Proof-of-concept

In order to address different possible applications and integration of altmetrics, especially with
an economic focus, a library portal (in this case, EconBiz) will be taken into consideration.
Using EconBiz (see Section 1.4 for more details), this thesis will be able to suggest possible
forms of integrating altmetrics using the following characteristics:
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e Dependently of the technology of the digital portal (e.g., ranking algorithms)

e User requirements to improve EconBiz (e.g., ZBW personas)

e The coverage, correlations, and characteristics of altmetric information available for this
discipline

e The economists’ behavior evaluation about the use of altmetric data

With the available data retrieved from altmetric providers and the survey results, the concept at
the end will show several forms (e.g., which altmetric indicators are useful as filters of articles
with the most online attention) of presenting altmetric information for journal articles. The
representation forms of altmetrics will be based on the results retrieved from the scientific
investigation that will take place based on the formulated research questions.

This proof-of-concept can be further generalized by different library portals using the same
methodologies on different data sets.

1.4. EconBiz portal

EconBiz is a ZBW service and an online library portal with a special focus on economic and
business studies literature. The EconBiz database, known as ECONIS, started to index
documents with publication dates from 1919 onwards. As of 2017, the EconBiz portal covered
more than 10 million publications from different databases such as books, journal articles, and
working papers (Pianos & Klemenz, 2017) with 1.5 million of those documents being freely
available (Pianos & Siegfried, 2019). EconBiz also allows searching of additional databases
with an economics literature focus, such as Econstor and RePEc?’, an open bibliographic
database for economics literature, as well as searchable for University Library of Cologne
(USB), which includes the business studies and social science section and BASE (Bielefeld
Academic Search Engine), the open access database for economics and business.

EconBiz enables users to create their own accounts, manage their favorite list of articles, export
article results into different reference management systems (e.g., Zotero and Mendeley), and
provide a help function “Did you mean” for users search typing errors (ZBW, 2012). It further
integrates the controlled vocabulary “Thesaurus for Economics” (STW), which is a valuable
support to improve the search results and retrieval of literature (ZBW, 2013).

EconBiz migrated from a virtual library to a portal with search engine functionality in 2010,
which runs under the VuFind?° technology (Lucene/SolR; ZBW, 2018). It offers search
functionality (see Figure 1.4) with a page of retrieved results (i.e., indexed articles) as well as
single pages of articles and their metadata (known as article detail page). EconBiz searches are
mostly conducted based on the Known-Item-Search, which is a method used by users in
libraries for information seeking and retrieval processes (Linhart, 2015).

The Known-Item-Search is used in cases when the user a) is looking for a specific article, b)
does not have to know that the article exists in the portal, and c) has some bibliographic data
for the search but not all. In EconBiz, the most used activity of Known-Item-Search is the search

29 RePEc: http://repec.org
30 VuFind: https://vufind.org/vufind/
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of the full title of the article, which users afterward happen to reformulate by shortening it
(Linhart, 2015).

Although most of the searches are done based on the article’s title, Pianos and Klemenz (2017)
observed that since the number of articles and journals indexed in EconBiz increases, the use
of quality indicators for filtering scientific articles would be an essential plan for EconBiz future
advances. Pianos (2010), who analyzed the extraction of users’ requirements of the EconBiz
portal, found that users of EconBiz want to find the literature relevant for them. Pianos (2010)
also suggested that complex searches and different search filters can improve the service and
support users optimize their searches, which will lead to better information retrieval and better
search results of user significance.

als, Working Papers &/ Gonierences
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Figure 1.4: Screenshot of the EconBiz portal start page.

According to ZBW’s annual reports, from 2012 until 2016, the number of unique EconBiz users
increased from 900,000 to roughly 2,500,000 users per year (ZBW, 2012, 2016). Based on data
from the annual reports, the number of digital journals indexed in Econbiz has also increased,
reaching 20,303 digital indexed journals in 2018 (ZBW, 2018; Figure 1.5).

Since the EconBiz portal adopted the search engine functionality in 20103!, several relevance
ranking strategies have been tested and some are implemented (Linhart, 2015). Currently, the
relevance ranking methodology in EconBiz is based on matches in the title, author, abstract,
and the position and frequency of the search term in the article (EconBiz, 2012). This relevance
ranking can also be influenced by factors such as the openness and the recently published date
of articles. However, a project known as LibRank, which is being developed within the
EconBiz environment and data and funded by the German Research Foundation (DFG), started
to investigate other relevance ranking methods for better performance in EconBiz. One of the
experiments that LibRank considered is to rank search results based on popularity factors (i.e.,
citations; Plassmeier et al., 2015).

31 Suchmaschine fiir Wirtschaftswissenschaften www.econbiz.de jetzt mit neuem Gesicht:
https://www.inetbib.de/listenarchiv/msg43181.html
32 LibRank: http://www.librank.info/
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Figure 1.5: Year-wise journal indexing in ZBW.

Plassmeier et al. (2015) studied the relevance of search results based on non-textual factors or
popularity-based factors that focus on citation counts of articles, author metrics, and usage data
rather than text statistics (e.g., the position and the frequency of the search term in the article or
publication dates). The authors used the Characteristic Score and Scales (CSS) method to
correct the citation data and usage data biases and to classify articles into “poorly cited,” “fairly
cited,” “remarkably cited,” and “outstandingly cited” groups. This method is confirmed as
highly promising by producing valuable benefits to the users’ needs (Plassmeier et al., 2015).
However, the CSS worked well for normalizing citation data but not for usage data, suggesting
that future studies are needed to explore other normalization methods for the better performance
of the relevance model.

A comparison study about the scholarly search methods conducted between EconBiz and
Google Scholar® suggested that Google Scholar is “not enough” for literature search (Krueger,
2017). Google Scholar is a free search engine that indexes full text or metadata of academic
literature, which allows the internet community (i.e., researchers) to perform searches and find
literature for their needs (Jacsd, 2005). Google Scholar offers a great opportunity to search for
academic literature based on the titles of articles; however, it provides fewer filters (e.g., filter
articles based on publication date) to specify the search. But EconBiz offers many ways to filter
search results (e.g., based on subject, year of publication, language, and type of publication,
i.e., article, book, and more). The ranking of search results in Google Scholar is not fully
transparent on how it is calculated; however, according to the sources published, Google
Scholar considers citation counts in their ranking mechanism, in which the results often return
older articles first, since they had time to gather high citation counts compared to newly
published articles (Krueger, 2017).

3 Google Scholar: https://scholar.google.com/
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1.5. ZBW personas

This thesis additionally considers some characteristics of fictional personas created by ZBW as
sources for discussing altmetric information, which, therefore, act as helpful use cases for
suggesting application scenarios of altmetric information to library portals with a special focus
(e.g., EconBiz). These application scenarios, in this case, could be used as strategies to help
reduce information overload and to help users of EconBiz to find relevant articles based on their
needs. At this point, relevant articles can be those that are retrieved based on the researchers’
interests. For example, a researcher is interested to see all articles that have accumulated the
highest Altmetric Scores but published recently.

ZBW has created six fictional personas with individual features, names, and pictures to support
users by having an excellent experience while using ZBW services (e.g., EconBiz and
Econstor). These personas are prototypical people whose characteristics have emerged from
surveys and interviews related to their research process, conducted at ZBW. The personas data
are based on socio-demographic, behavioral, and psychographic variables, which are
continually adapted and developed by ZBW (Siegfried, 2015). A description of the ZBW
personas can be found under https://www.zbw.eu/fileadmin/pdf/veranstaltungen/2017-bibtag-
siegfried-personas.pdf

Generally, ZBW personas are constructed based on four dimensions. The first dimension
includes the personal specification of fictional personas, for example, name, age, background,
salary, academic qualification, and job. The second dimension highlights the content that these
personas are using for their research and the possible ways in which they find the content for
reading. The third dimension is related to the tools that personas use during their research and
to their motivations to succeed. The fourth dimension consists of personas’ online activities
during their research process (e.g., the use of social media tools). Our study is focused on
analyzing the second dimension (i.e., finding research content) and the fourth dimension of the
personas.

Within this thesis, the ZBW personas are first analyzed in terms of the second and fourth
dimension, and according to their specified needs for finding research content, use cases are
created and further enhanced by introducing altmetric information. For example, the persona
Dr. Dorothee Wiese wrote that she is interested in journal rankings for publishing her work. We
therefore built a new use case by suggesting journal level information according to the data
from Mendeley and Altmetric.com, which might serve for her journal selection process. The
new use cases presented in this section will be further discussed in Chapters 3 and 5.

ZBW’s original personas include two professors who work at a University and a University of
Applied Sciences, two researchers, and two students, of which one is a Post Doc researcher,
one is a PhD student, and two are master students, all with economic and business studies
background. We chose three example use cases that are related and helpful for this research.
These use cases are further enhanced from the original ZBW personas based on our research
focus and are presented below.
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1) Persona 1: Dr. Dorothee Wiese, a Post Doc researcher at the university, use case: journal
rankings — Dr. Wiese in her persona presents that she uses VHB3* (Der Verband der
Hochschullehrer fiir Betriebswirtschaft) journal ranking (based on surveying the members of
VHB to judge the quality of journals) when she selects journals to publish her work in (for more
information about economics journal ranking see Chapter 2). Since she is interested in journal
rankings, we enhance her use case for this research using altmetric information. In this case, we
suggest the use of journal level information according to Mendeley and Altmetric.com data,
which might assist her by providing alternative information to select a journal for publishing
in. The study of Loach and Evans (2015) suggested a new journal ranking based on altmetric
information, and they compared this journal ranking with the traditional citation-based ranking
Journal Impact Factor. The authors suggest that journal rankings based on altmetrics show some
similarities with JIF, especially when considering blog counts. Articles published to journals
with high JIF seem to be mentioned in blog posts as well. In this case, Dorothee will select
journals, for example, based on journal articles mentioned in blogs. In Chapters 3 and 5, we
will discuss to what extent journal level altmetric information is useful for economic authors
when selecting a journal for publishing their works in. The need for this use case is also
highlighted within the research work of JanBen (2018) performed in ZBW, which explores
different journal level indicators (e.g., journal output, ranking, and metrics) by increasing
awareness why a “Journal Map” is needed and is important for libraries to support its users to
select a journal based on their needs. “Journal Map” was suggested as a tool for future
implementation, which, based on the multidimensionality view of different metric
representations, can compare journals with each other.

2) Persona 2: Anngret Weihmann, professor at the University of Applied Sciences, use case:
new trends — Prof. Weihmann, in her persona, is interested in finding new trendy topics or
articles within a specific subject. She does not mention explicitly what kind of tools can help
her find new topic trends. For this thesis, based on research conducted so far from altmetric
community, we assume that altmetric information can play an important role here. As we are
already aware that citations accrue slowly than altmetrics, altmetric information can appear
earlier than citations, and therefore, they can speed up impact evaluations of articles by showing
online attraction significantly within a shorter time scale than citations (Bornmann, 2015a,b;
Holmberg, 2015). According to this use case, altmetric information will be discussed in this
thesis in the following ways: 1) altmetric information will be used as a source to filter trendy
topics in Chapter 3 based on the existing literature and 2) altmetric information will be used
and presented as a proof of concept to identify trendy topics for E and BS journals in Chapter
5.

3) Persona 3: Luisa Miiller and Lukas Schneider, master students in economics, use case: use
of social media sources. Luisa and Lukas are two master students whose personas indicate that
Facebook groups play a useful role in their research activities because they get informed about
new literature from their colleagues within these groups. Using this use case, we will discuss
the use of social media sources in academia and the distinction of these tools for different
disciplines and different target research groups (Chapter 3). In literature (e.g., in Mehrazar et
al. 2018), it has been discussed that there is a distinction of how social media tools are used

34 VHB journal ranking : https://www.vhbonline.org/vhb4you/vhb-jourqual/vhb-jourgual-3/gesamtliste
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between different types of researchers. Experienced researchers use social media platforms (i.e.,
Twitter and LinkedIn) to share their research output with the public. In contrast, young
researchers often use social media channels that provide questioning and answering features
(e.g., StackExchange, StackOverflow, and GitHub). Based on Chapter 5, we will identify social
media sources in which economics literature is mostly found. Given this insight, we can suggest
specific social media channels, mostly intended for economics literature, as tools to help
researchers of different types (e.g., authors and students) find literature.

1.6. Research questions

In this section, the research questions that are explored for this thesis are listed. Some of the
research questions have sub-questions for specifications. The presented research questions
below are helpful to understand first, to what extent altmetric information are present for journal
articles in E and BS, and second, whether altmetrics data are useful for economic researchers.
With the findings of the research questions and the fact that libraries are interested in adopting
altmetrics, we can make valuable decisions, what libraries with economic focus should know,
for example, where sufficient data is available for valid analyses, which altmetric aggregator
should be used for the goals set and which aspects of altmetrics can be implemented in a
reasonable way and therefore be useful as filter features. The answers to these research
questions are mostly shown in Chapters 5 and 6, and each of the answers will help to draw
valuable conclusions (see Chapter 7), for example, about the appropriate ways of using
altmetrics in economic libraries (e.g., use as filters).

RQ 1: To what extent are readership information from Mendeley and Altmetric Attention
Sources from Altmetric.com present for E and BS journals?

This research question is divided into two parts. The first part explores altmetric readership
information from Mendeley for E and BS journals, and the second part similarly presents
Altmetric Attention Sources found from Altmetric.com for E and BS journals. The investigation
of these research questions can be found in Chapter 5. Detailed information and functionalities
about Almetric providers are shown in Chapter 3.

1.1. Which category of readership information from Mendeley (i.e., academic status, country,
and discipline) is mostly used for economic and business studies literature?

Mendeley presents three types of user demographics (readership information): academic status,
country, and discipline (see Chapter 3 for more information). Within this study, we show which
of these categories is mostly presented by the readers of Mendeley and therefore represents a
higher number of articles in E and BS. With the findings of this research question (Chapter 5),
we can reveal the reading behavior of different types of users and can suggest the proper use of
readership information from Mendeley for libraries, especially with an E and BS focus (see
Chapter 7). Given the findings, we can suggest which readership information can be useful to
filter out the articles in E and BS based on the reading behavior of the users in Mendeley.
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1.2. Concerning Altmetric Attention Sources provided by Altmetric.com, for example, Twitter,
Facebook, and blogs, which sources have higher coverages of economic and business studies
Jjournals/articles?

Since Altmetric.com tracks 19 different attention sources for journal articles (see Chapter 3 for
more details), within this study, all the given sources are explored for journal articles in
economics and business studies, and the top five sources with the highest scores are presented
(Chapter 5). We assume that the top Altmetric Attention Sources are those sources where more
economic articles are shared in comparison with sources where fewer articles are found. Given
the findings of this question, the most significant sources will be suggested for use in library
portals, which will help users filter out the most socially influential journal articles.

RQ 2: Are journal level information useful for authors of scientific articles to help them decide
which journal to send their work to and therefore useful indicators for libraries as well?

Journal level altmetric information as an indicator and the different reasons behind the use of
this indicator will be discussed in Chapter 3. We will address whether this indicator can
complement, for example, journal ranking for journal selection purposes. The results of this
question are based on the investigation presented in Chapter 5. We show the correlation
between different altmetrics and citations and we can make valuable decisions whether journal
level altmetrics can be useful sources for economists to filter out the journals they want to
publish their articles. Additionally, we can find out whether altmetrics on journal level can be
useful sources to libraries and for what purpose.

RQ 3: What Altmetric Attention Sources from Altmetric.com are mostly used by which groups
of economists (based on Mendeley readership information)?

Since different Altmetric Attention Sources (e.g., Twitter) are used for different purposes and
in various disciplines, with this research question, we can provide insights about the use of such
sources by different groups of economists. Given the findings of this part of the research, we
will highlight different types of academic statuses from Mendeley users who read articles that
have been mentioned in attention sources from Altmetric.com (Chapter 5).

RQ 4: Do altmetric information on a journal level (as new filters) generally help economists to
select the most interesting article to read first?

This research question is based on the analysis of survey responses regarding economists’ use
of journal information (i.e., altmetrics) during their article selection process and the relevance
of this information. Given the responses from the survey, we will understand which altmetric
sources and Mendeley readership information were most helpful to economists for article
selection. Moreover, if the academic status and age of economists play an important role in
selecting an article, we can suggest different forms of altmetrics based on demographic data.
The answers to these questions will be discussed in Chapter 6.
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1.7. Scientific contribution
The scientific contributions of this PhD thesis are divided into three main parts (visualized in
the Figure 1.6) and are summarized below.

7BW Handelsblatt Crossref Economists
T Journal ranking Meiidsloy altmetrics usage
wIaches 7 Altmetric.com behavior
iscussi ; Altmetrics for BS ;
D,Mu“mg Data Collection | s ol . Survey evaluation
Use Cases Chapter 4 ™ and E journals Chanter 6
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Chapter 3 P Chapter 5 P
N part1 Part 2 4 /.i- Part3
e . i v S

Proof-of-Concept
Figure 1.6: A graphical representation of this research.

e We first highlight to what extent altmetric information from two altmetric providers
Mendeley and Altmetric.com is present within the journals of economics and business studies.
Based on the coverage, we demonstrate that altmetrics data are sparse in these disciplines, and
when considering altmetrics data for real-world applications (e.g., in libraries), higher
aggregation levels, such as journal level, can overcome their sparsity well. By doing so, it will
be ensured that for every record, altmetric information could be displayed, which lowers, or
even avoids, user frustration.
e Second, we perform and discuss the correlations of citations on article and journal levels
between different types of altmetrics (e.g., Twitter). We could show that Mendeley counts are
positive and strongly correlated with citation counts on both article and journal levels, whereas
other indicators such as Twitter counts and Altmetric Score are significantly correlated only on
journal level. With these correlations, we could suggest Mendeley counts for economic and
business studies journals/articles as alternative indicators to citations.
e Third, in conjunction with the findings related to the altmetrics in economics and business
studies journals, we discuss three use cases derived from three ZBW personas in terms of
altmetrics:
o For the first persona that is interested on journal ranking information to select a journal
for publishing his/her work, we identified that altmetrics on journal level can additionally
be used within this use case, since these indicators show high and positive correlation
values with citation counts and can appear within a shorter time than citations do.
o For the second persona, which is interested in identifying new trends in research, we
presented a proof of concept for identifying the trends within E and BS journal articles.
Topics for recently published articles are retrieved using Latent Dirichlet Allocation
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(LDA), and we compared the average values of altmetric indicators (e.g., AAS) per each
topic.
o For the third persona, which is interested in social media platforms for finding
literature, we revealed the top Altmetric Sources where economic and business studies
literature is found with most online attention and recommended tracking these sources,
especially for finding literature.
e Fourth, we investigated the behavior of economic researchers using a survey by exploring the
usefulness of different altmetrics on journal level while they make decisions for selecting one
article for reading. According to the user evaluation results, we demonstrated altmetrics are not
well known and understood by the economic community.

Therefore considering the aforementioned scientific contribution of this thesis, we can suggest
several forms of presenting altmetric information as a proof of concept in library portals,
especially in EconBiz with the intention to assist both researchers and libraries identify relevant
articles (e.g., highly mentioned online and recently published) or journals for their need and
cope with the information overload.

1.8. Published work

The building blocks presented in this thesis have been published in international conferences
and a workshop; the other works are published in a book chapter and in a journal. The
corresponding publications for this thesis are listed below:

Nuredini, K. & Peters, 1. (2015). Economic and business studies journals and readership
information from Mendeley. In F. Pehar, C. Schlogl, & C. Wolff, Re: inventing Information
Science in the Networked Society, Proceedings of the [4th International Symposium on
Information Science (ISI 2015), Zadar, Croatia, pp. 380-392. Gliickstadt: Verlag Werner
Hiilsbusch.

Abstract:

We present Mendeley readership information for 30 journals from the German Handelsblatt
ranking for economics and business studies from 2010 to 2012. We use readership data to
characterize both fields by journals with over 20 years of publication activity. The analysis
focusses on journal output, reader counts, scientific disciplines, academic status, and the
geographic origin of readers. The results show that Mendeley provides relatively good coverage
of research articles for both disciplines. The majority of readers are Ph.D. students in business
administration from the United States and Germany. Moderate correlations are found between
journals’ reader numbers and impact factors. The results suggest that Mendeley’s readership
data on journal level add useful information to research evaluation and journal rankings and
help economists to publish in the best journal according to the intended target groups.
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Author contribution:

Nuredini, K., designed the study, coded the scripts to retrieve Crossref and Mendeley data for
readership information, added the data to a MySQL database, and analyzed the retrieved data.
Nuredini, K., wrote the first draft of the article and presented the data. Peters, 1., contributed to
the article revision and supervised the findings of this work.

Nuredini, K. & Peters, 1. (2016). Enriching the knowledge of altmetrics studies by exploring
social media metrics for economic and business studies journals suggested. Proceedings of the
21st International Conference on Science and Technology Indicators (STI Conference 2016),
Valencia, Spain, September 14—16.

Abstract:

We present a case study of articles published in 30 journals from economics and business
studies (EBS) using social media metrics from Altmetric.com. Our results confirm that
altmetric information is significantly better present for recent articles. The top 3 most used
altmetric sources in EBS journals are Mendeley, Twitter, and News. Low but positive
correlations (r = 0.2991) are identified between citation counts and Altmetric Scores on article
level but they increase on journal level (r = 0.614). However, articles from highly cited journals
do neither receive high online attention nor are they better represented on social media.

Author contribution:

Nuredini, K., contributed to the conception and design of the study. Nuredini, K., downloaded
the Altmetric.com data from the Altmetric Explorer, coded the script to send the data to a
MySQL database for further analysis, and presented the data. Nuredini, K., provided the
correlation with citations and altmetrics scores. Nuredini, K., wrote the first draft of the article.
Peters, 1., helped supervise the article.

Nuredini, K., Latif, A., & Peters, 1. (2017). Case study on open access journals in economic and
business studies and their engagement on the web. The 2017 Altmetrics Workshop, Toronto,
Canada, September 26.

Abstract:

We studied the top 4 journals of open access (OA) and closed access from EBS to see their
coverage on the social web. The first result showed that OA journals are not well covered in
Altmetric.com because we found only 4 out of 10 with altmetric data. However, the found
journals statistics show that OA journals have a higher coverage with 65% of papers as
compared to closed journals (44%). Both OA and closed journals have Mendeley and Twitter
as their top sources and are distinct at the third source. OA journals are mostly found in
Mendeley and Facebook environments, whereas closed journals are available in Twitter and in
Stories. However, Mendeley values might be underestimated because of the Altmetric.com data
selection process. Altmetrics for closed journals/articles span over more social media sources
and their altmetric counts are higher than those of OA journal/articles. For closed journals, the
known moderate and positive correlation between citations and altmetrics is confirmed. For OA
journals, however, we see a weak indication for a negative relation between altmetrics and
citations which means that the more the journal is cited, the less altmetrics the journal gets or
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the more altmetrics it gets, the fewer it is cited. Based on the case study, the openness of journals
doesn’t lead to a more online attention.

Author contribution:

Nuredini, K., contributed to the conception and design of the study. The author coded the script
for querying Crossref and downloaded the Altmetric.com data from the Altmetric Explorer. The
author coded the script to send the data to a MySQL database for further analysis. Nuredini, K.,
wrote the first draft of the article. Latif, A., assisted with data analysis, and Peters, 1., helped
supervise this research work.

Nuredini, K., & Peters, 1. (2019). The presence and issues of altmetrics and citation data from
Crossref for working papers with different identifiers from Econstor and RePEc in the discipline
of economic and business studies. Proceedings of the 17th International Conference on
Scientometrics and Informetrics (ISSI 2019), Rome, Italy.

Abstract:

We explore altmetric information from Altmetric.com for working papers from Econstor
repository and its major contributor RePEc, in the discipline of economics and business studies.
Our results show that altmetric information is differently present for different working paper
identifiers. This study focuses in three identifiers: handles, DOIs, and URLs. In this case,
handles from Econstor are not well covered in Altmetric.com (0, 2%) where a better coverage
is for working papers with DOIs (7%). Econstor URLs are less found in Altmetric.com with a
coverage of 0, 3%. The top most used altmetric source for working papers in economic and
business studies is Twitter for handles and DOIs and for URLSs is Policy Posts. Mendeley counts
are well present for working papers with DOIs but not for handles. A negative correlation (r =
—0.0157) is identified between citation counts from Crossref and Altmetric Scores. Cited
working papers do not receive online attention and vice versa.

Author contribution:

Nuredini, K., examined the technical details related to collecting different identifiers for
working papers and downloading altmetric data for related identifiers, as well as adding the
retrieved data to a MySQL database for further analysis. Nuredini, K., wrote the first draft of
the article. Peters, 1., contributed to the article revision and approved the article.

Nuredini, K., Lemke, S., & Peters, 1. (2020). Social media and altmetrics. In R. Ball (Ed.),
Handbook Bibliometrics. Berlin: De Gruyter.

Abstract:

This chapter describes the relationship between social media and altmetrics. It briefly discusses
how social media platforms’ features can create altmetrics and why this is in line with the
concept of “affordances.” Since altmetrics are build on the data that are derived from user
activities on social media platforms, the affordances of these platforms are important for the
development of altmetrics. Affordances produce meaning and control the behavior of users that
interact with such platforms. Although social media platforms are not necessarily targeted to
researchers, the features of these platforms often support the research enterprise. Therefore, this
chapter also explains researchers' social media engagement, for example, for what reasons
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which researchers use social media platforms on their daily basis. It also provides three
classification approaches that aid the interpretation of altmetrics. Last but not least, it discusses
the issues that influence the general adoption of altmetrics by focusing on the challenges social
media platforms present to altmetrics.

Author contribution:

Nuredini, K., contributed to several sections of this book chapter. Nuredini, K., wrote the
manuscript with support from Peters, I, and Lemke, S. Peters, 1., designed the chapter and
suggested the conceptual ideas. Peters, 1., also wrote some sections of this book chapter. All
authors contributed to the final manuscript.

Nuredini, K. (2021). Investigating altmetric information for the top 1,000 journals from
Handelsblatt ranking in economic and business studies. Journal of Economic Surveys.

Abstract:

In this study, we explore the top 1,000 journals in economics (E) and business studies (BS) as
an extension of the two previous studies from Nuredini and Peters (2015, 2016). Moderate
shares (43.8%) are found for articles published during 2011-2018 in Altmetric.com, whereas
Mendeley covers a more prominent share with 47% of journal articles in economics and
business studies. The results of this study show that altmetric information is significantly better
present for articles published between 2016 and 2017. The top 5 most used altmetric sources
for economic and business studies journals are Twitter, News, Facebook, Blogs, and Policy
Documents. Low but positive correlations (p = 0.143 for BS and p = 0.160 for E) are identified
between citation counts and Altmetric Scores on article level, but they increase on journal level
(p =0.733 for BS and p = 0.813 for E journals). Furthermore, highly cited journals do receive
great online attention, especially from social media platforms such as Twitter and Mendeley.

Author contribution:

Nuredini, K., designed and developed the theory of this research. Nuredini, K., researched all
the technical details, designed the tables, performed the analysis, and interpreted the results.
The author wrote the manuscript in consultation with Peters, I.

1.9. Structure of the thesis

This thesis is outlined below by briefly describing each chapter.
Part I: Introduction, background, and literature review

Chapter 1: Introduction. This chapter will introduce the problem of information overload,
especially in academia, and the fact that scientific output is increasing and researchers feel
overwhelmed from all that content. The need for new filters (i.e., altmetrics) will be covered,
which goes beyond citations and presents altmetrics as complementary indicators for narrowing
information overload. Particular attention will be paid to introducing the EconBiz library portal,
its features, and the need for presenting altmetric information within EconBiz to help its users
find relevant articles for their needs. Additionally, three use cases will be shown based on the
fictional personas created by ZBW on behalf of EconBiz portal and will be further used and
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enhanced for exploring different aspects of altmetrics in libraries. Furthermore, this chapter will
highlight the research questions, structure of the thesis as well as the published work.

Chapter 2: Journals and traditional impact filters with focus on economics. This chapter
is wholly dedicated to journals, what they are, who uses them, and for what purpose. Next,
different traditional impact indicators (i.e., citations, Impact Factor, and journal ranking) will
be introduced and discussed mainly as sources of filtering the right journals or articles for
reading, with a focus on economics. Moreover, it will consider the citations as sources for
determining the impact of articles and journals and for identifying “trendy topics.”

Chapter 3: Altmetrics as new filters. This chapter discusses the introduction of altmetrics in
detail and, in particular, the substantial studies made in altmetrics. Also, in this chapter, we
provide general information about the most investigated and relevant altmetric providers (i.e.,
Mendeley and Altmetric.com). After that, we will discuss three essential use cases derived from
the ZBW personas based on current studies as sources of altmetrics.

Part II: Altmetric studies for economic and business studies journals

Chapter 4: Methodology: data and technical approaches. This chapter will present the
journal selection process based on the Handelsblatt ranking, and the selected journal list will
then be used as sources for retrieving altmetric information from two altmetric providers:
Mendeley and Altmetric.com. What follows are the technical approaches that can be used to
gather altmetric data from two altmetric data providers. Next, we will present the workflow,
technological issues, challenges, and limitations during the data collection. Additionally, we
show how the data are saved in a MySQL database, queried, and calculated.

Chapter 5: Top 1,000 economic and business studies journals and their altmetric
information. This chapter will present the highlights of analyzing Mendeley and Altmetric.com
data for journals in E and BS. The content of this chapter will be divided into two parts. The
first one focuses on the data retrieved from Mendeley, specifically the coverage of journals and
articles and their readership information. The second part will present the data found from
Altmetric.com, such as the coverage of E and BS journals, and identify the top most used
Altmetric Attention Sources for the related disciplines. It will explore the correlation of citation
counts and altmetrics for different altmetric sources (i.e., Twitter and Blogs) and will discuss
the “trendy topics” (topics assigned using LDA) of E and BS articles.

Part III: Survey for user evaluation based on altmetric information

Chapter 6: Does the filtering of journal articles work using altmetrics? The last part of this
research will evaluate economists’ behavior using a survey to investigate their article selection
processes, based on different metrics for article evaluation; however, the focus of metrics will
be mainly on altmetric data. The participants of the survey will be asked to evaluate four
different articles based on the given journal information (i.e., altmetrics). This chapter will
highlight whether economic researchers are familiar with altmetrics in general and whether
altmetrics are seen as useful indicators for their article selection.
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Chapter 7: Discussion, conclusion, and future work. In this chapter, we will discuss the
insights gathered from the proceeding chapters of this thesis. We will address several
implications of the findings (as proof of concept), especially that would be useful for libraries
with an economic focus, and the generalized possibilities that emerged from this research and,
therefore, applicable for other libraries. And in the last part of this chapter, we will discuss the
future work.
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Chapter 2

Journals and traditional impact filters

Given the large increase of scientific literature (e.g., journals) first captured from Price (1963)
and later confirmed from different studies (Ware & Mabe, 2012; Bornmann & Mutz, 2015),
researchers were and still are affected by this growth, feeling overwhelmed when deciding what
to read and where to publish. This chapter focuses on journals as scientific output and different
bibliometric methods implemented as measures for determining the impact of journals and the
ability to filter the relevant journals from the rest. Several bibliometric (i.e., citations) methods
will be described and discussed as sources used by two prominent figures: researchers and
libraries.

In this chapter, first, journals as scientific output are described, starting from the infancy stage
until now. Then, several data sources for indexing journals are mentioned, of which the most
dominant data sources for economic and business studies journals will be addressed. Next,
citations as sources for determining the impact of articles and journals especially used for
information retrieval and for identifying “trendy topics” will be covered. Lastly, various
important journal indicators as relevance filters for journal impact will be mentioned, followed
by their limitations. Additionally, these indicators will be examined in terms of the usage for
economics literature by economists.

2.1. Journals

Scholarly communication is a process where researchers share, disseminate, and publish their
research results globally in academic communities (Abelson, 1980). Abelson (1980, p. 60)
emphasizes that “without communication, there would be no science,” and the use of scientific
journals already established one of the forms depicted as the written form of communicating
science. Borgman (1989) set a more detailed definition of scholarly communication:

“By scholarly communication, we mean the study of how scholars in any field
(e.g., physical, biological, social, and behavioral sciences, humanities,
technology) use and disseminate information through formal and informal
channels. The study of scholarly communication includes the growth of
scholarly information, the relationships among research areas and disciplines,
the information needs and uses of individual user groups, and the
relationships among formal and informal methods of communication.”
(Borgman, 1989, p. 586).

Scientific journals are the heart of scholarly communication (Tomajko & Drake, 1985). They
distinct from popular magazines and newspapers because they publish technical and research
content (Haustein, 2012). This content is analyzed using qualitative methods such as peer-
reviews adopted from the scientific editorial board that contributes to decisions and evaluations
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of such research results (Frey & Rost, 2010) as well as quantitative methods using citation
counts (see Section 2.2).

Around 80% of scientific output from different disciplines (e.g., physics, clinical medicine, and
mathematics) is published in journals (Haustein, 2012). By using scientific journals, one can
benefit from sharing and disseminating scientific knowledge and help to rank scientific works
and aid promotions (Hall, 2011). In the literature, journals have different terms that are used
interchangeably, such as periodicals, academic journals, scholarly journals, or serials (Haustein,
2012).

Before journals emerged, the communication between researchers was done by writing letters
to each other. This process was not relevant because the letters were restricted to one person at
a time and with a very limited number of copies (Tomajko & Drake, 1985). But then, scientific
societies (at first from European countries) increased and got developed, which lead to the rise
of journals. The first scientific journals appeared in 1665. The three oldest scientific journals
are listed in Table 2.1, where Journal des Scavans 1s considered as the first scientific journal
and was focused on church history and legal reports (Tomajko & Drake, 1985; UNESCO,
2015). Afterward, during the 17" and beginning of the 18" century, many journals were
unsuccessful because they were not able to produce significant scientific output, missed
sponsoring, and had communication problems. First, journals were not accepted as a definitive
form of publication and researchers rather used books for their contributions (Kronick, 1976).
But in the middle of the 18™ century, journals were accepted as a channel for sharing scientific
knowledge and started to evolve, so that new journals for different disciplines were produced.
In the year 1900, around the world, 10,000 scientific journals were recorded (Tomajko & Drake,
1985). From then onwards, scientific journals started to increase steadily. Price (1963) was the
first that noticed this increase by suggesting that journals will increase exponentially. During
the 20" century, the exponential growth of scientific output (i.e., journal articles) was confirmed
because the number of researchers increased along with their published articles and fundings.
With the rapid growth of journal publication, different problems appeared, such as publication
delays, restrictions of the article length, referee missing that lead to access problems (Tomajko
& Drake, 1985), as well as the main challenge, how to select the appropriate sources from all
that output.

Table 2.1: Oldest scientific journals around the world. Source: UNESCO (2015).

Oldest journals ISSN Year
The Journal des Scavans 0021-8103 1665
The Philosophical Transaction | 1364-503X 1665
of the Royal Society

The American Journal of 0002-9599 1818
Science
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Later in the 20™ century, electronic archives were introduced that allowed researchers to
communicate their research results by granting access to their files from remote computers
(Borgman, 2000; Swan, 2006). From the 1990s, electronic journals were launched but first they
were questionable for both librarians and the research community. Librarians were concerned
whether this type of periodicals will be permanently accessible and researchers were not sure if
their studies published in electronic journals would count in their careers (Swan, 2006).
However, the attraction of using electronic journals got increased by the advantage of accessing
them from everywhere anytime (Swan, 2006). With the use of online journals, readers can
access journal articles at any time of their production stage without waiting for journal issues.
According to Cope and Phillips (2014), online journals help researchers to cite recent articles.

Electronic publishing led to the development of the Open Access (OA) movement that made
publishing freely available (Shen & Bjork, 2015). The application of the OA movement leads
to an increase in articles’ impact (i.e., citation advantage; Eysenbach, 2006) and is highly used
in the field of economics with 65% coverage of OA articles (Norris et al., 2008).

2.1.1. The history of journals in economics and business studies

The first published research works of economists happened in the United Kingdom with two
initial journals: one known as a semiprofessional journal, Journal of the Royal Statistical
Society, started in 1838 and the other known as a first full professional journal (because it
addressed mainly economists) The Royal Economic Journal (Diamond, 1989). In the United
States, the first economic journal was published in 1886, known as Quarterly Journal of
Economics, which published work of its faculty members (Harvard University) and its former
students. In 1986, journals were seen as more file-oriented rather than the older journals, which
published more general research. Economic literature, however, was believed, in the early years
of research, to be very technical. Therefore, it was recommended to also consider the non-
technical levels of research by creating a new journal in 1987, Journal of Economic
Perspectives (Diamond, 1989). In 1885, the American Economic Association (AEA) was
developed with the purpose to encourage and support economists to publish research works
with a focus on historical and statistical studies of industrial life (Coats, 1960). As of 1995, the
AEA offered two important journals, the Journal of Economic Literature and Journal of
Economic Perspectives, which gave economists the opportunity to publish their findings.

Goldschmidt and Szmrecsanyi (2007) studied the economic academic discourse over the years
for several economic journals and found that economists have their own academic writing
genre. Economic authors seem to imitate the same writing style of argumentation based on the
writing style of the journals they want to publish their work in. The research work of economists
and in which journals they publish lead to the evaluation of the economists’ performance, which
is being used as indicators for hiring, promotion, and tenure (Ritzberger, 2008). Moreover, for
that reason, economists started to rank journals with the intention to show objective information
on journal quality and measure the value of researchers’ intellectual contributions (Ritzberger,
2008). The rankings use different methods (e.g., citation counts, Impact Factors); however, each
of these methods was and is still criticized by the research community (Seglen, 1998; Bollen et
al., 2009).
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For example, the top 27 economic journals (see Table 2.2) indexed in ISI in 1986 are listed in
the work of Diamond (1989). Citation counts are used as selection criteria provided by ISI for
ranking the top journals.

Table 2.2: The top economic journals indexed by ISI in 1986 provided by Diamond (1989).
The table is a remake from Diamond (1989) for better illustrative reasons, including only the
journal names and the year of development.

Journal name Begun | Journal name Begun
American Economic Review 1911 | Journal of Financial Economics 1974
Brookings Papers on Economic 1970 | Journal of International 1971
Activity Economics
Canadian Journals of Economics 1968 | Journal of Labor Economics 1983
Econometrica 1933 | Journal of Law and Economics 1958
Economic Inquiry 1962 | Journal of Mathematical 1974
Economics
Economic Journal 1891 | Journal of Monetary Economics 1975
Economica 1921 | Journal of Political Economy 1892
Economics Letters 1978 | Journal of Public Economics 1972
European Economic Review 1972 | Oxford Economic Papers 1938
International Economic Review 1960 | Quarterly Journals of Economics | 1970
Journal of Development Economics | 1974 | Rand Journal of Economics 1970
Journal of Econometrics 1973 | Review of Economic Studies 1933
Journal of Economic Literature 1963 | Review of Economics and 1976
Statistics
Journal of Economic Theory 1969

Journal rankings, however, do not only contribute to evaluating researchers’ performance but
also show benefits to libraries for selecting appropriate journals to index in their collection and
therefore provide quality sources to its users. Journal rankings are also seen as strategies used
by researchers with the intention to minimize the number of journals where they want to pay
attention to (Garfield, 1972).

In the following sections, this thesis will discuss different journal level indicators and ranking
methods suggested and used from the economic community, which are developed from
traditional indicators. These indicators will be addressed as sources for filtering journals and
are, therefore, important for researchers during their journal selection process.
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2.1.2. Indexing data sources for scientific journals

Three well-known indexing data sources for scientific journals are Web of Science (WoS)*,
Scopus, and Google Scholar®®, which are generally used for searching and retrieving scientific
articles for different disciplines as well as obtaining article citations for research evaluation
purposes. Citations present the connection between scholarly articles by listing bibliographic
references of studied articles at the end of 