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Abstract

The development of alternative indicators (altmetrics) can be traced back to a discussion
a few years ago where the central question was: does the focus on classical bibliometric
indicators still adequately reflect the scientific and social significance of scientific work
in the Internet age? In the course of this discussion, the term “altmetrics” was introduced
as a collective term for all those indicators that contain previously unnoticed informa-
tion from the Internet—especially concerning social media. Altmetrics shed light on the
reception of scientific publications in news websites as well as in scientific blogs, policy
papers, and other web-based content. This chapter deals with the current state of the art
of altmetrics, focusing on the present discussion about the informative value of altmet-
rics. Furthermore, we investigate to what extent altmetrics can be used in scientific evalu-
ations. We conclude our chapter with an outlook on the potential prospects for success of
altmetrics in different fields of application.

Keywords: altmetrics, bibliometrics, informative value, scientific evaluation, social
media

1. Introduction

Similarly to many areas of private life and business, increasing numbers of processes, results,
and discussions in science are shifting to the digital sphere. For example, the scientific out-
put is shared and discussed in established social media such as Twitter and Facebook. In
addition, platforms created specifically for scientists, such as Academia.edu, ResearchGate, or
Mendeley [1, 2], are also growing in numbers. The “Science 2.0” [3] era is progressing and this
simultaneously increases the demand for indicators capable of measuring web-based impact.
A pure consideration of the citation numbers from classical bibliometrics appears outdated
since they reflect only a limited picture of the impact of scientific publications [4].
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To date, web-based impact in social media has been measured mainly by the number of
downloads or clicks, or by using indicators created by the operators themselves, such as
ResearchGate’s (RG) score [5]. These web-based metrics get the umbrella term “alternative
metrics,” or “altmetrics” [6]. Collecting and analyzing altmetrics is gaining relevance, and not
only in science. Political decision makers, too, are attaching corresponding importance to the
issue. Thus, the German Federal Ministry of Education and Research (BMBEF), for example,
has launched the first study evaluating the possibilities and limitations of using altmetrics for
impact measurements [7]. Furthermore, BMBF has initiated a funding line for quantitative
science research, in which the further investigation of altmetrics plays a central role.

The present chapter gives an overview of the current stance of scientometric research on alt-
metrics. We show example metrics and discuss what conclusions can be drawn from them.
It will become apparent that altmetrics do not meet the expectation of measuring scientific
impact because the data are too heterogeneous, their interpretation has not yet been suffi-
ciently clarified, and an indicator system with meaningful and reliable benchmarks does not
yet exist. Furthermore, we will investigate what strategies scientific institutions can pursue in
using altmetrics and provide information on prospects for success.

2. Scientific discussion of altmetrics

2.1. Basic scientific context of altmetrics

The introduction of alternative indicators for the quantification of scientific output and the
associated resonance on the Internet can be traced back to a discussion by Priem et al. in 2010
[6]. They questioned whether focusing on the classical bibliometric indicators adequately
reflects the scientific and social significance of research in the era of the Internet. During the
course of this discussion, the expression “altmetrics” was coined as a collective term for alter-
native metrics, which include web-based information on scientific publications. Therefore,
altmetrics can be regarded as a complement to classical bibliometric indicators providing new
information that was previously unavailable, predominantly from the social media sector.
This new information makes it possible to examine the reception of scientific publications, for
example, on news sites, in science blogs, policy papers, and other web-based sources.

The altmetrics community can now look back on almost 7 years of research. On the one hand,
the “visibility and presence of altmetrics are quite impressive” [8] because they are used as
marketing tools by many scientific publishers, more than 300 publications on the subject have
appeared, and there are even conferences dedicated solely to altmetrics. On the other hand,
there is no uniform definition, and therefore no consensus on what exactly is measured by
altmetrics and what conclusions can be drawn from the results [8-10]. The only consensus
regarding the term definition is that the indicators discussed are intended to measure the
attention paid to scientific output where bibliometrics reaches its limits —that is, on the Internet
[6]. There is, however, a lack of any further and more detailed differentiation of such metrics.
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2.2. Tension between altmetrics and bibliometrics

Due to the fact that the base communities are the same, there is a certain tension between
altmetrics and bibliometrics. Both (sub-)disciplines are intended to fulfill the same purpose,
to generate a picture of scientific impact, but based on different influencing factors. Almost
like a reflex, the two fields are often set in relation to each other, compared, or set up as an
either/or selection.

In contrast, within the community itself, there is a general consensus that both disciplines
complement each other instead of one excluding the other [11]. Altmetrics are not intended
to replace the peer review process or bibliometrics; rather, they should be viewed as a sec-
ond opinion [10] and a “new perspective on communication by and about science in social
media” [7]. A report by the expert group on altmetrics on behalf of the European commission
also argues for classical bibliometrics that they “offer complementary approaches to evalua-
tion” together with alternative metrics [12]. The expert group furthermore sees potentials for
including a wider audience beyond the closed science system and for collecting information
considerably faster than with conventional metrics. Furthermore, the idea of this approach
is not limited to conventional scientific publication formats but offers the perspective of
making data sources such as software and data sets accessible (e.g., as part of research data
management).

The big difference between bibliometrics and altmetrics is the aspect that scientific publi-
cations are the traditional and indispensable main output of science. Thus, bibliometrics
measures something that is at the center of the scientific reward system. The communica-
tion of science to society —that is, what is measured by altmetrics—is not part of the scien-
tific reward system as yet. Creating incentives and expanding this reward system at this
point would likely lead to increased use of social media by science and thus also strengthen
altmetrics.

2.3. Use of altmetrics in science evaluations

With regard to the practical application of altmetrics in research policy, science evaluations,
and management, the scientific community is mostly skeptical. Bornmann and Haunschild
[13] stress the problematic nature of the matter, namely that altmetrics should first confirm
with the Leiden Manifesto for research metrics [14] before being applied on a greater scale.
The central difficulties associated with altmetrics are presented, namely that there are cur-
rently no standardized indicators, that altmetric data are for the most part not accessible in
a transparent and open manner, and that numbers can be manipulated through “gaming.”
Gaming is a term for the targeted manipulation of data for the purposes of achieving better
altmetric values. Such gaming activities are negative side effects of an orientation along user
statistics in evaluation practice [9]. However, in spite of the difficulty in consistently unam-
biguously distinguishing gaming from marketing, altmetrics service providers are trying to
minimize such effects. For example, altmetric.com manually removes obvious manipulations
of altmetric scores or limits them by means of spammer lists [15].
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Gaming is also a problem beyond the sources assessed by altmetric service providers. In a
study by Meier and Tunger, it became apparent that it is possible to considerably influence the
metrics specially developed by the ResearchGate platform, the RG score [16]. The RG score is
intended to measure the “scientific reputation” of ResearchGate users. It is influenced by the
impact of a user’s own scientific publications but also by their social activities on the platform
(see https://www.researchgate.net/RGScore/FAQ). Meier and Tunger found that it is possible
within a relatively short time to achieve an RG score that is higher that the RG scores of half
of all RG users solely by gaming without any scientific publications.

In another study for the European commission, Kim Holmberg found that altmetrics are not
yet practically applied in the EU for the purposes of scientific evaluation. In his view, such
practice on a wide scale would be premature as long as what altmetrics actually measure
remains unclear [17].

3. Problems associated with collecting and interpreting altmetrics

A semantic analysis of contributions in social media is lacking for the most part, which is
a major issue making the evaluation of altmetrics counts so difficult. References are mostly
counted based on identifiers such as the DOI; however, which references should be evaluated
as positive and which as negative cannot be handled, which means that a “performance para-
dox” develops [18]. This paradox also exists in a similar form in classical bibliometrics and
must be considered as an inherent problem of quantitative metrics in use [19].

Furthermore, the coverage of scientific publications is relatively low and the distribution var-
ies heavily both across disciplines and across platforms. Haustein et al. found that 21.5% of
all scientific publications in Web of Science in 2012 were mentioned in at least one Tweet,
while the proportion of these publications in other social media was mentioned less than 5%
[20]. In percentage comparison, 67% of the publications were cited in Web of Science at least
once. A feasibility study conducted by BMBF shows strong variation concerning coverage on
altmetric.com between the scientific disciplines: publications from the field of medicine are
represented considerably more often than, for example, publications from the engineering
sciences [7]. Differences in coverage appear to benefit the humanities sciences in particular.
While these are scarcely considered in established databases such as Web of Science, their
coverage is considerably better in the field of altmetrics, according to a study conducted by
Hammarfelt: over 61% of the investigated publications in this field have at least one reader on
Mendeley and more than 20% have already been discussed on Twitter [21].

In general, the data basis underlying altmetrics is often problematic: the reproduction of data
is almost impossible because data providers change, modify their data stock, or disappear
completely [4]. For example, platforms such as Weibo or LinkedIn, which are included in
the sources covered by altmetric.com, are now no longer analyzed since these data providers
no longer grant access. Quality control, such as a validity check of accounts or the clean-up
of duplicates, rarely occurs for social media platforms and complicates the aggregating and
filtering of data for altmetrics service providers [22].
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Figure 1. Example of the representation of the Altmetric Donut and its composition.

Furthermore, Fraumann et al. ascertained that duplicates can be found in several types of
sources on altmetric.com, which makes the credibility of the attention score uncertain [23].
This attention score is currently used by many scientific publishers and institutions as a
marketing tool in the form of the “Altmetric Donut” (see Figure 1). The Altmetric Donut is
implemented on the websites of the journals Nature and Science among others, and in the
repositories of the universities of Cambridge and Ziirich. The composition of the attention
score is based on an algorithm that adds up the attention —weighted differently —of scientific
output in diverse sources. This trend is regarded skeptically in science, viewing the Altmetric
Donut as a successful gimmick that is meaningless for science [9]. In general, simply adding
up counts in a single metric is “impossible and undesirable” [12]. Thus, benchmarks such as
the attention score do not represent the impact of scientific performance, but are suited solely
to filter out those articles that have sparked interest in social media [24].

4. Requirements of altmetrics

To date, the European Commission ascribes high significance to altmetrics, particularly
against the backdrop of open science. This is also reflected in the establishment of the associ-
ated expert group. The efforts have so far led to a compilation of twelve recommendations
within the open science context. In the political context of the European Union’s supranational
level, the importance of guidelines for the conscientious application of metrics is emphasized.
These guidelines are interlaced in the following with the demands from the Leiden Manifesto
for research metrics.

The Leiden manifesto emphasizes the aspect of complementarity as a central principle and
basis of any evaluation practice. According to it, for the existing qualitative practices, the aim
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should be to complement each other in an advantageous manner. Peer review and expert
assessment—this is the ambition—could be reinforced by the appropriate use of quantita-
tive metrics, and further aspects beyond the traditional science system could be illuminated:
“quantitative evaluation should support qualitative, expert assessment” [14].

Another aspect is the openness and transparency of all steps in the analysis process: “keep
data collection and analytical processes open, transparent and simple” [14], that is, analyses
should be verifiable and the indicators should not be unnecessarily complicated. At the same
time, this does not mean that simple indicators (e.g., pure absolute numbers) with no signifi-
cance should be used instead.

This recommendation is particularly important against the backdrop of the altmetric atten-
tion score since this composite indicator always combines data from many different sources.
Their individual significance is unknown so that the score value can only contribute rudi-
mentary information on the visibility of a publication in social media and therefore not be
used for evaluation. At this point, attention should also be drawn to the inappropriate use of
the journal impact factor, which occurs in a cumulative form particularly in medical science:
its incorrect use as a citation indicator instead of as a simple journal indicator shows that it is
immensely difficult to eliminate a metric once it has been established. Metrics in the scientific
context must be reliable, reproducible, and significant.

5. Future potential of altmetrics in various fields of application

To what extent altmetrics will establish themselves in research policy depends fundamentally
on empirical values from practical application in the sense of a learning experimental system.
Therefore, potential fields of application are briefly outlined in the following paragraphs.

5.1. Science evaluation, performance assessment, and measurement of social impact

Due to the explorative development stage of altmetrics (as described above), they must be
used carefully with regard to their application in the performance assessment of institutions
and single scientists, for example within the scope of scientific evaluation. In particular, there
is a lack of studies investigating how valid and reliable the evaluation of science based on
altmetrics is. In the scientific discourse, a deeper understanding of the heterogeneity and the
significance of the data must be achieved. In addition, useful indicators must be developed
and benchmarking studies have to be conducted. According to current opinion, altmetrics
will in the near future be more of a complementary component rather than an independent
indicator for the assessment of scientific performance.

In addition, some research topics are more in the focus of society than others without neces-
sarily displaying a larger social impact. In this context, attention should be drawn to the news
values theory: it describes factors why some topics are reasonably sure to be reported and
some are unlikely to become objects of journalistic reports in mass media [25]. Against this
backdrop, altmetrics can be viewed as an incomplete indicator for social visibility. To what
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extent this circumstance will change over time cannot currently be predicted and depends
more on the social discourse on science and the opening of the science system than on further
methodological developments.

5.2. Public relations, visibility, and advertising of activities

A part of communication on science and its visibility in the public sphere is represented by
altmetrics. In any case, it should be noted that there is a rising trend in social media activity
measured by the frequency of contributions and the number of people involved. Thus, it is
becoming increasingly important to use social media platforms in order to proactively draw
attention to research, that is, advertise it.

As an example in this context, institutional efforts such as those undertaken by universities
or the European Commission, can be observed, which strategically position their own pub-
lications and activities. Against the backdrop of the explorative state of these efforts, altmet-
rics could serve as feedback, for example, to test various approaches aimed at new target
groups in society. With regard to research policy, particularly activities with a strong social
relevance and their visibility could represent an interesting field of application complement-
ing current evaluation approaches for analyzing media feedback. Initial network analyses are
already delivering promising results and their application to research policy issues could be
examined. Using specific issues associated with communication propagation, attention could
be focused, for example, on the identification of relevant multipliers—for example, science
journalists and representatives from politics, industry, and interest groups —in the dissemina-
tion of information. Identifying such mechanisms and transmission channels in pilot studies
would be promising research priorities in this respect in addition to medial feedback already
addressed through established investigation designs.

Publishers already use the altmetric score mentioned in Section 3 as feedback on articles,
albeit in a strongly aggregated and simplified form. Similar efforts are also apparent at uni-
versities and research institutions, which are testing the implementation of the Altmetric
Donut both with and without the score, although the added value of these efforts has yet to
be clarified. As part of a pilot measure, the OECD is currently investigating to what extent the
altmetric explorer and the implementation of the altmetric score are suited to determine the
social range of policy documents.

Science institutions can also use altmetrics within the scope of science marketing: it is conceiv-
able that altmetrics could be used to focus attention on those publications by an institution
that is widely discussed, shared, tweeted, or used in news pieces. This would permit the
interface between science and society to be better addressed.

Whether there is any benefit from altmetrics in economics or politics beyond science has not
yet been verified. From our viewpoint, there would be benefits if more sources of economic or
policy-relevant sources were covered by the altmetrics databases. In this case, it would be pos-
sible to regard or measure the contribution of science in economy or policy. With bibliometric
instruments, such as publication or citation analyses, it is not possible to measure this contri-
bution since the economic or political world does not publish articles in scientific outlets. With
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altmetrics one would be able to have a look at, for example, mentions of scientific publications
in documents, which influence politics or discussions on the application of scientific research
in economics or companies. Generally, it would be worthwhile to identify the impact of sci-
entific contributions on individual groups more easily, if one could associate contributions on
social media platforms to particular fields of application.

5.3. Reporting reputation

For scientists, the visibility of their publications is essential. The reputation resulting from
the use by others of their scientific output in the form of ideas, statements, calculations, and
findings is an essential part of the science system. Only the use of the generated output cre-
ates sustainable value for an individual scientist, be it in other scientific publications or in
web-based communication, social media, or news pieces. Bibliometrics and altmetrics help
scientists document the visibility of their work. Thus, the majority of the almost 700 scientists
who participated in a survey on the RG platform stated that it is important to them to have a
high RG score.

Altmetrics permit scientists to record, regulate, and document their own visibility to a greater
extent than was previously possible. Particularly for early-career scientists, there is thus a
great opportunity to increase attention and reputation independently from the traditional
publication system. In the longer term, altmetrics could assume the function of documenting
the mediation of science to society and of making it more transparent.

5.4. Support from libraries

Academic libraries are usually where contacts can be found within a scientific institution
for issues related to publication data and bibliometric processes/indicators. Librarians’ clean
data, compile publication profiles, and collect data within the scope of evaluations. They are
thus specialists for handling data, particularly data related to publications, user statistics, and
stock management.

This is where altmetrics represent a connecting element as they illuminate the use of pub-
lications in social media. Thus it is plausible for libraries to be directly involved whenever
the issue of altmetrics is addressed at an institution. This makes sense because librarians are
in contact with many areas of a scientific institution and offer advice on using information
products. Roemer and Borchardt [26] identified this central role of libraries and summarize:
“[...]librarians serve as natural leaders when it comes to altmetrics [...]” [26]. They argue that
this is due to the resources and data knowledge of libraries as well as their central position as
contact partners for various target groups [27, 28].

6. Conclusion

In conclusion, altmetrics are currently still at an explorative stage and have far to go before
they can make a regular contribution to quantitative science indicators of bibliometrics [29].
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We show that there are still problems with the indicators and associated benchmarks. This
is why the use of altmetrics in the context of science evaluations is not yet conceivable.
Simultaneously, however, this insight could function as an incentive to enhance application
maturity and to create the political boundary conditions for advancing further developments.
Thanks to initial applications of altmetrics in the academic context, important experience is
being gained. The scientific debate over the past few years has thus led to altmetrics achieving
the validity and application maturity required for initial applications. However, they must be
further developed for applications that are more thorough; particular indicators have to go
beyond the level of individual publications and should also aggregate data on various levels.
Additionally, the problems of altmetric indicators have to be addressed especially regarding
coverage, representativeness, gaming, and validity.

Interviews of the bibliometrics team at Forschungszentrum Jiilich with experts in the field of
bibliometrics and altmetrics confirm the above-mentioned findings [7]. These experts gave
statements about the meaningfulness and application maturity of altmetrics. They stated that
the significance of altmetrics indicators is located at a low to medium range only. The initial
euphoria in the field, with the focus on the far-reaching potentials up to the measurement of
the social impact and the performance evaluation of science, seems to have subsided.

There was a consensus between the experts that altmetrics is not an alternative to biblio-
metrics, but a new perspective on communication from and about science in social media:
Perception and “popularity” are in the foreground. However, scientific quality or excellence
is marginally represented by altmetrics, since it correlates only partially positively with per-
ception. In principle, this contradicts bibliometrics, which is based on an inherent and peer
review-based approach for the evaluation of science.

In contrast to the meaningfulness, the experts’ assessments differ more strongly with regard
to the maturity for application of altmetrics. This is sometimes due to the fact that expectations
diverge: should these metrics be a purely quantitative indicator or do they provide the start-
ing point for qualitative analyses? Furthermore, the areas of application are very broad and
also include marketing activities that have so far been of secondary importance for research
policy. Against this background, there is still unanimity that altmetrics can currently not be
interpreted as a standalone and quantitative indicator. In particular, it was unanimously
emphasized that altmetrics does not conform to a scientific database that is a prerequisite for
the assessment of scientific work.

The appreciation of what role policymakers should play and how altmetrics can be used for
research policy are divergent. However, in most of the interviews, the experts think that poli-
ticians should play an active role in shaping the implementation of altmetrics. Politicians
could create a superordinate and binding framework for the application of altmetrics, for
instance, by anchoring demands and formulating research questions.

In the long term, the increasing involvement of science in social media platforms will
have a positive effect on the application of altmetrics. In addition, data providers are
designing sources systematically and increasingly semantically. Current developments
appear promising and point toward an expansion of source selection for English-language
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policy documents and news articles [15]. This would mean that in addition to the relevant
news target groups, two complementary transmission channels of science into politics
and industry can be covered.
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