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 Introduction 

“Journal impact measures” (JIM) characterise the role of scientific
journals in the network of documented scholarly communication. Impact
Factors and related measures based on citations given or received by
journals are used in bibliometrics for various purposes.

• The Impact Factor is an influence indicator defined as a journal’s
mean citation rate.

• Ageing measures such as cited/-ing half life reflect the obsolescence
of information published in scientific journals.

• The Mean Response Time (Schubert and Glänzel, 1996) measures
the reception speed of papers published in a journal.

• The Price Index (Price, 1970) measures the “hardness” of science on
the basis of the distribution of the items of a journal’s reference list.

Wolfgang Glänzel, Journal Impact Measures, 2018 3/30



 The Journal Impact Factor – History 

The ISI Impact Factor (IF) simply relates the citations a journal has
received in a given year to the number of papers it has published in the
preceding two years.

The “Impact Factor” was first used as a measure for comparing journals
independently of “size” and to help select journals for the Science
Citation Index (SCI).
 Garfield & Sher, American Documentation, 1963

It goes back to the assumption by Gross and Gross in chemistry that
most frequently cited journals are most relevant to the field and thus the
most valuable journals for a library to purchase.
 Gross & Gross, Science, 1927
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The Journal Impact Factor – History

Garfield soon recognised the power of the IF for journal evaluation and
considered it also a journal performance indicator.
 Garfield, Science, 1972

Nowadays, the ISI impact factor has probably become the most
frequently used bibliometric measure worldwide, and has obtained a very
strong ‘market’ position. It actually represents a paradigm in
bibliometrics and information science.
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The Journal Impact Factor – History

Todorov and Glänzel have characterised this measure as follows.

“Journal citation indicators are commonly used as general measures for
various journal characteristics and research impact by different partici-
pants in the publication, dissemination, and evaluation process of scien-
tific knowledge…
Many librarians, information scientists and, sociologists of science alre-
ady consider journal citation analysis as a practical alternative to sub-
jective judgement.
Authors may take citation measures from JCR and use them as possible
indicators of journal characteristics.
Lists of ranked SCI journals may help potential and real users to identify
sources with significant contributions.
Editors and publishers may relate high citation impact to a successful
editorial practice and policy.”

 Todorov & Glänzel, Journal of Information Science, 1987
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The Journal Impact Factor – Pros and Cons I

Strengths of the IF: Comprehensibility, stability and fast availability.

Flaws have provoked critical discussions about correctness and use.

In their state-of-the-art report, Glänzel and Moed have summarised
several flaws.

1. There is no normalisation for reference practices and traditions in the
different fields and disciplines.

2. “There is no distinction in regard to the nature and merits of the citing
journals” (Tomer, 1986).
⇒ Introduction of Eigenfactor and Influence Factor scores

3. There is a bias in favour of journals with large papers (e.g. review journals
tend to have higher impact factors).

4. Citation frequency is subject to age bias.
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The Journal Impact Factor – Pros and Cons II

5. There is no indication of the deviations from this statistic.

6. The average time for a journal article from publication to peak in citations is
not always two years, or as Garfield (1986) writes “if we change the
two-year based period used to calculate impact, some type of journals are
found to have higher impacts”.
⇒ Introduction of the 5-year IF provided at least a synchronous solution.

7. One single measure might not be sufficient to describe citation patterns of
scientific journals.

8. The concept of citable document is not operationalised adequately. As a
result, journal impact factors published in ISI’s Journal Citation Reports are
inaccurate for a number of journals.

9. In the calculation of JCR impact factors, errors are made due to incorrect
identification of (cited) journals.
⇒ Solved for some journals.

 Glänzel & Moed, Scientometrics, 2002
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JIM – Definition, calculation and statistical properties

The Impact Factor is part of the Journal Citation Reports (JCR).

Two editions are provided as part of InCites by Clarivate Analytics, the
“Science Edition” and the “Social Sciences Edition”.

☛ Journals are aggregated to Subject Categories. Both editions overlap
since several journals are assigned to both editions.
Furthermore, several Subject Categories are also covered by both
editions with different journal coverage.
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IF variants – Definition, calculation and properties

From the statistical viewpoint, the Impact Factor and Immediacy Index
are mean values. They are defined as mean citation rates

cn
k∑
i=j

pi

,

where pi is the number of papers published in the journal in year i and cn
the number of citations received by the papers in year n.

• For the standard Impact Factor we have j = n− 2; k = n− 1,

• for the Five-Year Impact Factor we have j = n− 5; k = n− 1,

• for the Immediacy Index, we have j = k = n.

Note that Impact Factors are synchronous measures.
☛ The citation year is fixed and relates backwards to variable publication

windows in the past
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Properties of the IF

The citation distribution of two journals for PY=2007-2008 and CY=2009
(left: Scientometrics¹ – IF=2.00, f0 = 0.346; right: Nature Medicine² – IF=24.35, f0 = 0.010)
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Properties of the IF

Citation counts according to the JCR
All indicators used in the JCR are based on calculations made on
reference lists of all papers published in citing and cited journals.
Journal identification in the reference lists is made on the basis of
thesauri built for source titles and the publication year.

Citation counts according to the WoS
In the SCIE and SSCI, citations are determined through paper-by-paper
match of the source paper and the items in the reference list of citing
papers.

☛ Calculation of the Impact Factor on the basis of citation counts from
the SCIE/SSCI is not possible.
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Properties of the IF

The denominator in the definition of the IF is based on articles and
reviews. In the numerator all citations are counted.

Example: “3-year impact measures” for selected journals

Source: Glänzel and Moed, Scientometrics, 2002

Wolfgang Glänzel, Journal Impact Measures, 2018 13/30



Journal Impact measures in the JCR

Journal impact measures as presented in the 2017 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Journal Impact measures in the JCR

Journal impact measures as presented in the 2016 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Journal Impact measures in the JCR

Journal impact measures as presented in the 2017 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Comparison and ranking of Impact Factors

The mathematical-statistical interpretation allows the comparison
between different IFs. It goes without saying that this exercise is only
legitimate within the same (narrow) subject field.

The “Aggregate Impact Factor” of selected Categories (both JCR Editions 2009)

Source: Clarivate Analytics InCites Journal Citation Reports
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Comparison and ranking of Impact Factors

A further problem in the use of the Impact Factor results from
interdisciplinarity and multiple assignments of journals to Subject
Categories.

Example: The journal Bioinformatics in different subject categories – JCR 2009

Rank Subject Category
2 mathematical & computational biology

9 biochemical research methods

14 biotechnology & applied microbiology
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Comparison and ranking of Impact Factors

Subject category measures in the JCR 2017

Source: Clarivate Analytics InCites Journal Citation Reports
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Consequences for the use of the IF

Despite serious advantages provided by more advanced journal metrics
(by Clarivate Analytics, Elsevier, Scimago and others – to be discussed
later in Part 2), the Impact Factor is still one of the most popular journal
indicators.

Reasons, are

• simplicity,

• robustness,

• suitability for elementary mathematical manipulations without loss
of interpretability.
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Consequences for the use of the IF

The Impact Factor can be considered one (but not the only) “performance”
measure of journals, can be obtained from empirical citation
distributions as statistical functions.

☛ The Impact Factor is by no means a performance measure of
individual articles published in the journal in question nor of the
authors of these papers.

 Seglen, BMJ, 1997
 Neuberger & Counsell, Eur. J. Gastroenterol. Hepatol., 2002
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Some critical comments

Some critical comments on policy applications

The Impact Factor evolved to an evaluation tool as it plays an important
part in the evaluation of research groups and individuals.

The IF seems to have become the common currency of scientific quality
in research evaluation and has already influence on scientists’ funding
and career. ( Sevinc, Swiss Medical Weekly, 2004)

According to van Raan, the Impact Factor is the “poor man’s” tool for
citation analysis ( Adam, Natur, 2002).

Several journals have been accused of manipulating their Impact Factor.
 Smith, BMJ, 1997;  Weingart, Scientometrics, 2005

☛ The often observed normative way of IF use should be avoided.
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Some critical comments

Example for the role of the Impact Factor

“American Journal of
Transplantation is the leading
journal in its field
New impact factor for 2005 – 6.002 –
Still the #1 transplantation
journal
(Ranked second in the surgery
category)”

Source: http://www.blackwellpublishing.com/journal.asp?ref=1600-6135&site=1
Accessed on 15 September 2006
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Half-life – A measure of ageing and obsolescence

The journal half-life

• Journal half-life is an obsolescence indicator for literature. It is
adopted from physics, where it measures the speed of radioactive
decay.

• The citing and cited half-life is actually defined as the time period
beginning with the publication year in which half the citations are
given or received, respectively.

• The JCR provides these indicators in the JCR for journals and
subject categories along with the IF data.

• The JCR provides these indicators in the JCR for journals and
subject categories along with the IF data.
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Half-life – A measure of ageing and obsolescence

Ageing measures for the journal Scientometrics as presented in the 2017 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Half-life – A measure of ageing and obsolescence

Citing half-life of biochemistry & molecular biology (left) and mathematics (right)

Source: Clarivate Analytics InCites Journal Citation Reports
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Price Index – A measure of the “hardness of science”

The age structure of the reference items of scientific publications reflect
characteristics concerning the “hardness” of scientific literature.
 Price, Citation measures of hard science …, 1970

The share of references not older than five years in all references of a
journal to distinguish between hard science, soft science, technology, and
non science.
This share is called Price Index.

Although not provided in the JCR, it is easy to calculate for both subject
categories and journals.

☛ Ageing indicators help to better understand and interpret
impact-factor type journal measures since fast ageing journals and
journals in fast ageing fields are expected to have higher citation
impact than those in slowly ageing fields like applied sciences,
mathematics and social sciences.
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Price Index – A measure of the “hardness of science”

A citing subject category as presented in the 2009 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Price Index – A measure of the “hardness of science”

Price Index calculated for seven categories on the basis of the 2009 JCR

Source: Clarivate Analytics InCites Journal Citation Reports
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Thank you very much for your attention!
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