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PREFACE

This book has two origins, the first one being Introduction to Informetrics

(1990), a book written by Leo Egghe and Ronald Rousseau, two of the

authors of this new book, and a course, entitled Scientific Communication

and Research Evaluation, taught by these two academics for many years as

part of the education in Library and Information Science at Antwerp

University (Belgium).

Introduction to Informetrics consisted of four parts: Statistics, aspects of

operations research, citation analysis, and informetric models. Over the

years, colleagues asked us to update its contents. As this book has a second

origin, namely, our course, it is not really an update. Since none of the

authors is a specialist in statistics, we decided to keep this part to the bare

minimum. Techniques originating in operations research have not

become mainstream in our field so that we do not cover this part any-

more. The part on citation analysis has been kept and expanded while the

part on bibliometric laws is reduced to one chapter, covering its basic

aspects. A full account on the so-called “Lotkaian” aspects of the biblio-

metric laws has been written by Leo Egghe (2005). Besides this, we

added—with respect to Introduction to Informetrics—chapters on scientific

research and communication, publishing, research evaluation and

networks. In view of recent developments in informetrics, a basic

introduction to research evaluation and to networks was felt to be essen-

tial. Moreover, a timeline is provided as a (short) historical overview of

the field.

For this new book, “new blood” in the person of a former doctoral

student, Raf Guns, was more than welcome. His expertise is in networks

and research evaluation, especially in the social sciences and humanities.

Raf Guns is currently a coordinator at the Centre for R&D Monitoring

at the University of Antwerp.

Quantitative methods to identify statistical regularities, as well as

qualitative approaches to explain local deviations from global patterns are

both essential for the study of the science of science. This way of

thinking perfectly coincides with the ideas underlying the purpose of this

book—namely to introduce the basics of bibliometrics and its applications

to students and to a global audience of researchers from different

backgrounds. We hope that this book is of help to educators preparing
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a course related to quantitative aspects of the information sciences. Yet,

we hope in addition that researchers, scholars, and doctoral students

interested in indicators and science policy will find many parts of this

book interesting and useful.

The book is divided into 11 chapters and contains a reference list,

preface, an appendix providing the names of the recipients of the Derek

J. de Solla Price award, and some indexes. The reference list is, of course,

not meant to be exhaustive. Moreover, we apologize to those colleagues

who feel they have been unjustly omitted.

We thank our institutes, the former KHBO (Oostende), the

University of Hasselt, the University of Antwerp, and KU Leuven for

their interest and support. We thank in particular the teaching and sup-

porting staff from the education in Library and Information Science at

Antwerp University who, over a period of more than 30 years, created a

pleasant working environment, sometimes in difficult external

circumstances.

Ronald Rousseau, Leo Egghe and Raf Guns
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CHAPTER 1

Introduction

The term metrics has become one of the main topics of interest in science

in general. The DORA declaration (DORA, 2012), the Leiden

Manifesto (Hicks et al., 2015) and the Metric Tide report (Wilsdon et al.,

2015) are just the tip of the iceberg of the discussions going on in top

journals such as Nature and Science as well as in evaluation committees all

over the world.

For this reason, all scientists should become knowledgeable about

indicators used to evaluate them. They should know the publication-

citation context, the correct mathematical formulae of indicators being

used by evaluating committees, their consequences and how such indica-

tors can be misused. In one word: they should become metric-wise

(Rousseau & Rousseau, 2015, 2017). This is exactly the purpose of this

book: To make scientists metric-wise. In this way readers will become

aware of the evaluation techniques applied to their scientific output, mak-

ing them stronger when being evaluated for funding, hiring and tenure.

1.1 METRICS IN THE INFORMATION SCIENCES

Information science is defined in the Online Dictionary for Library

and Information Science (ODLIS) (Reitz, s.a.) as “The systematic study

and analysis of the sources, development, collection, organization, dissem-

ination, evaluation, use, and management of information in all its forms,

including the channels (formal and informal) and technology used in its

communication.” Already in the 1930s, Otlet (1934) defined biblio-

metrics as the measurement of all aspects related to books and documents.

Otlet, a Belgian documentalist, and one of the developers of the

Universal Decimal Classification, introduced the idea of bibliometrics in

his main work: Traité de Documentation (Treatise on Documentation). In

this book, a general overview of the information sciences at that time, he

covers a plethora of topics related to books, libraries and documentation.

Among these he introduced the term “bibliometrics” or more

precisely—as the book was written in French—“bibliométrie”. This new
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science makes use of measurements of library-related objects and facts,

and leads to law-like relations. According to Otlet, bibliometrics must

include single objects as well as groups of objects (and hence makes use of

statistics). Relations between key aspects must give rise to indices.

Moreover, sociometric aspects must be taken into account. As an exam-

ple, Otlet mentions that one should measure how often a book or an

author is read. Mathematics must find its place in this new field. Otlet

observed that in his time scientific fields tended to use more and more

mathematics (physics, chemistry, biology, sociology, economics) and

regretted its total absence in library science. Clearly, his ideas preceded

similar ones published by Pritchard (1969) by more than 35 years.

Indeed, unaware of Otlet’s work, Pritchard (1969) wrote: “Bibliometrics

is the application of mathematics and statistical methods to books and other media

of communication. It is the metrology of the information transfer process; its pur-

pose is analysis and control of the process. In short: bibliometrics is the scientific

study of recorded discourse”. Pritchard coined the term bibliometrics—or at

least he thought he did—to replace the term “statistical bibliography”

which had been in some use, but which was not popular, not very

descriptive, and could be confused with bibliographies on statistics.

Around 1948, Ranganathan proposed the term librametrics (librametry),

but this proposal has never caught on outside India.

A related term, namely scientometrics (naukometria in Russian), a term

proposed by Nalimov (Nalimov & Mul’chenko, 1969), is defined as the

study of the quantitative aspects of science as a discipline or economic

activity. It includes research evaluation and aspects of research policy.

Yet, we note that nowadays the terms bibliometrics and scientometrics

are used by many colleagues without any differentiation. As such, not

trying to win a lost battle, we too will treat these two terms as

synonyms.

The revolution in information and communications technology

(ICT), including the rise of the Internet, changed the way scientists per-

formed research and communicated their results. Consequently in 1979

the new term informetrics was proposed by Blackert and Siegel (1979) on

the one hand, and by Nacke (1979) on the other. The term gained popu-

larity by the organization of biennial international conferences of which

the first was organized in 1987 in Belgium (Egghe & Rousseau, 1988,

1990). The foundation of the International Society for Scientometrics

and Informetrics (ISSI) in 1993 under the impetus of Hildrun

Kretschmer increased the popularity of the term.
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According to Tague-Sutcliffe (1992) and Ingwersen & Björneborn

(2004), informetrics is defined as the study of the quantitative aspects of

information in any form, not just records or bibliographies, and in any

social group, not just scientists. This definition has been formulated to

stress that informetrics is broader than bibliometrics and other metrics

that existed at that time. Yet, we think that nowadays this stress is not

necessary anymore so we define informetrics as:

The study of the quantitative aspects of information in any form and in any
social group.

Although “any social group” implies that informetrics also covers

nonscientific information, in practice most informetric studies focus on

scientific and scholarly information and its context (producers, consumers,

contents, etc.). In other words, most informetric research is also sciento-

metrics or webmetric (digital) research. This will also be the focus of the

present book. One may say that informetrics is situated on the intersec-

tion between applied mathematics and social sciences.

In the networked world in which we live nowadays, informetrics

becomes more like webmetrics (Almind & Ingwersen, 1997; Barabási,

2003; Thelwall, 2004). Here webmetrics is defined as the study of the

quantitative aspects of the construction and use of information resources,

structures and technologies on the Internet drawing on bibliometric and

informetric approaches. We admit that the difference between biblio-

metrics and webmetrics is not always clear, but essentially we would say

that using web sources is not webmetrics, but studying their use is.

On October 20, 2010 Jason Priem, Dario Taraborelli, Paul Groth,

and Cameron Neylon published a manifesto (Priem et al., 2010) in which

they stated that besides classical bibliometric metrics and usage statistics

one needs alternative metrics—altmetrics—when evaluating scientists,

results of scientific investigations and groups of researchers. They claimed

that indicators should evolve with time and hence classical approaches

using peer review, counting citations, judging journals by impact factors

and so forth must be “extended” by modern, e-based approaches.

Concretely, they pointed out that peer review and all citation-based

approaches are too slow, and the journal impact factor (JIF) is for most

purposes unacceptable.

Nowadays scientists apply Web 2.0 techniques to discuss problems and

disseminate results. Written text is often accompanied by data sets, com-

puter code and designs. Via Twitter and other social media scientific
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knowledge is distributed in snippets or nano publications. Finally,

researchers often place new findings on their personal websites or in blogs

and annotate others’ work.

Altmetrics is a term referring to all metric techniques measuring new

forms of performing, discussing or communicating science, especially

through social media. It captures different forms of engagement with an

article, a scientist or theory. A clear advantage of these techniques is the

fact that they react on the spot and hence are able to map new tendencies

and reactions. Not surprisingly journals such as Nature immediately

reacted to this phenomenon (Piwowar, 2013).

This said, we think that the term altmetrics is a bad choice; its pro-

nunciation resembles “old” metrics, what is alternative today will cer-

tainly not be alternative in 10 years, and finally altmetrics is just a special

form of informetrics. Perhaps altmetrics should better be called social

influmetrics (Rousseau & Ye, 2013) or social media metrics (Haustein,

Costas, & Lariviére, 2015). Contemporary methods to describe and eval-

uate science should include new ways of science communication and the

social implications of communicating and performing scientific results.

Hence a multimetric approach is called for (Rousseau & Ye, 2013).

Aspects of impact captured by altmetrics include (Lin & Fenner, 2013;

Taylor, 2013):

Viewed—HTML or PDF views on a website, often this is a publisher’s website
but other websites may also provide view data.
Discussed—in science blogs, Wikipedia, Twitter, Facebook, and similar social
media.
Saved—Mendeley, CiteULike and other social bookmark sites.
Recommended (formal endorsement)—a metric used for example by
F1000Prime.
Cited—altmetrics also adopts citations in secondary and other knowledge
sources, such as number of times a paper has been referenced by Wikipedia.

If one has access to the data, one can make a distinction between

“viewed by other scholars” and “viewed by the public.” A similar distinc-

tion could be made for the other actions. Sometimes altmetrics is

described as the metrics of the computerization of the research process.

We do not agree with this as the step of including the computerization of

the research process already happened when the term informetrics was

introduced. Clearly altmetrics is a subfield of informetrics.

In standard citation studies, the citing population coincides with the

cited population in the sense that authors cite authors. This clearly is usu-

ally not the case in altmetric studies. A tweeter can be just that. If
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