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Abstract

Purpose — The aim of this short communication is to contribute to a growing debate about how we
can measure the “quality” of journals. More specifically, the paper argues the need for a new range of
standardized indicators based on reader (rather than author-facing) metrics.
Design/methodology/approach — This is a thought experiment, outlining the kinds of usage
indicators that could be developed alongside the traditional ISI measures of impact, immediacy and
obsolescence.

Findings — The time is ripe to develop a set of standardised measures of journal usage that are as
easy to understand, and as universally accepted, as ISI’s current citation-based indicators. By linking
article publication year to full text downloads, this article argues that very considerable value could be
extracted from what, in many cases, is almost uninterpretable data.

Practical implications — Indicators in the form proposed could find a wide variety of applications,
from helping librarians to assess the potential value-for-money of bundled journal deals, to helping
policy-makers and scholarly communication researchers to better understand the dynamics of
knowledge diffusion.

Originality/value — The development of standardized usage factors in the form suggested here
would radically shift the centre of gravity in bibliometrics research from the author to the reader. This
remains largely unexplored territory.

Keywords Serials, Quality, Measurement
Paper type Conceptual paper

The need for usage-based metrics at the journal level

Citations tell us a lot about the scholarly communications system as seen from an
author perspective. The citation indicators produced annually by ISI Thomson
Scientific offer us insights into which journals are, on average, the most highly cited
(impact factor), which journals researchers turn to first (immediacy index), and the long
term value that authors ascribe to particular titles (cited half-life). These are important
measures that are used extensively by publishers, librarians and policy makers to help
them make sense of a complex and confusing world. But they only tell a small and
increasingly less relevant part of the whole story.

The journals market devours something like seven billion dollars a year, a very high
proportion of which comes from public sources, so there is a responsibility on all of us
to make sure that the data we rely on is fit for purpose. The transition from a
paper-based to a digital environment is forcing us to rethink the consumer landscape
and how we measure the utility of journals. In today’s world of the digital library,
however, there is a gaping hole in our understanding of scholarly communication. It is
easy to forget that these two populations, authors and readers, are not the same (as
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Figure 1 shows schematically). They have different needs and different requirements The missing link:

of the journals literature[1]. We are now at a point in the evolution of the journals
system where we can systematically measure journal use (“votes by readers”) as well
as journal citation (“votes by authors”). We could do this by exploiting the data trails
(weblogs) that readers leave behind on publishers’ and aggregators’ websites.

In the hard copy era, it was simply not possible to view the scholarly
communication system through the eyes of readers. The data were neither robust nor
generally available and so we made do with small-scale, ambiguous, localised data in
the form of library re-shelving statistics. This need no longer be the case since we can
now directly measure usage in digital library environments. Not all readers write
papers, many are practitioners, research users, policy makers and opinion formers,
translating research into actionable outcomes, so they are an important constituency.

ISI indicators have always generated considerable interest among switched-on
librarians, authors and publishers because they tell us a lot about researchers’
behaviour. A credible series of usage-based indicators would be of enormous interest to
the scholarly community, from first-time authors choosing where to publish to
international bodies evaluating the effectiveness of their grants programme. The
juxtaposition of citation and usage indicators would add fresh new perspectives to our
understanding of journal productivity in the round. They would also be credible. A
survey of 5,513 senior researchers by CIBER (Rowlands and Nicholas, 2005) found that
69 per cent of respondents agreed with the proposition that downloads offer a good
indication of the “usefulness of research” (a similar but slightly small proportion, 67
per cent, agreed that citations were a similarly useful indicator!).

Ask yourself a question. The last time you bought a digital camera or MP3 player,
how many product attributes did you consider before making a decision? Almost

reader votes (use metrics)

author votes
(citation metrics)
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Figure 1.

Author and readers:
overlapping but distinct
populations
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certainly more than are currently available in a convenient form for discriminating
between journals costing ten times as much. In the next section, we propose a set of
usage metrics (“classic clones” that mimic ISI's citation-based metrics[2]. We have
concluded that COUNTER data do not offer a useful platform for the development of
standardised usage metrics since they do not currently capture the publication year of
any downloaded materials. In all of the cases, however, that CIBER has so far
examined, publishers’ log data provide rich information at the individual article level,
including an explicit year of publication.

Towards usage metrics at the journal level

In this section we reflect on how publishers’ downloads might be used to mimic the
four classic ISI citation metrics (total cites, impact factor, immediacy index and cited
half-life) from a reader’s point-of-view. In each case, the new usage metric is calculated
simply by replacing citations with downloads. The analogies are not perfect and
remain to be tested. Unless otherwise specified, all the indicators that follow are based
on a synchronous design and “download” refers to the full text article.

Article download indicator
Total cites is the simplest of the four journal citation measures, and it is helpful in
illustrating the principle that downloads can profitably be transposed for citations to
create useful new metrics. Calculation of the 2007 article download indicator: total
number of articles downloaded from journal / during 2007, regardless of their age.
In neither world, citation nor download, is 100 per cent coverage a reasonable or
even a desirable target to aim for. While individual publisher’s or aggregator’s log files
will contain comprehensive use data for that platform, a journal may be mounted on a
number of different systems. The nature and extent of this multiple platform issue is of
course a potential major limitation.

Article impact factor

Garfield’s impact factor is the iconic journal metric. In its common sense meaning, the
journal citation impact factor (CIF) represents the number of times an average “recent”
article is cited in a given year, a “recent” article typically being defined as one or two
years old. We can imagine similarly constructing a journal usage impact factor (UIF).
Calculation of the 2007 usage impact factor: numerator (a) = article downloads from
journal J during 2007, limited to publications in J from 2006 and 2005; denominator
(b) = the number of articles published in / in 2006 and 2005; UIF; = a/b.

Notes: in (a), citations to, or downloads from, any part of the journal are counted. In
contrast, (b) is limited to particular “citeable” document types: articles, notes and
reviews.

Logically, it should be possible to simply replace “citations” with a usage measure
(full text downloads) in the standard impact factor calculation, if the data can be
reliably extracted from the log files. Again, a common sense interpretation would be
the answer to the question: “how many times is the average recent article in journal J
downloaded within a given time window?"[3].

Citation journal impact factors can only be calculated for titles that ISI includes in
its indexes. A further limitation is that the impact factor is incomplete: a journal may
receive citations from journals not included in the ISI indexes (for example, many open
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access journals) but these cannot be counted, so they do not feature in the Journal The missing link:

Citation Reports. Theoretically, there is no reason why we should not construct journal
download impact actors (JDIFs) for any publisher and any journal; they do not need to
have an ISI listing. This may be of considerable interest to publishing houses (even
Elsevier’s list includes a substantial number of non-ISI indexed titles) and the approach
could in principle be extended to other publishing media, such as institutional and
subject repositories, e-print servers and open access journals.

What are the most immediately obvious differences between CIFs and UIFs and to
what extent are they comparable? Potentially, UIFs could offer comprehensive data on
all uses if we were able to secure the publishers’ logs for all their delivery platforms
(CIF's necessarily offer a snapshot of citations received within an admittedly very large
but incomplete universe). CIFs are medium- and platform-independent. It does not
matter whether the author found the article in a print or electronic format: they might
even write its details down on a napkin in a restaurant. Of course, UIFs only tell us
about use in digital libraries and thus do not account for print-based use. This is an
issue, especially for society journals with a large personal subscriber base and, of
course, it does not work at all for print only titles. However, it is easy to overstate the
problem. Two recent studies[4, 5] both find a strong positive correlation between the
use of the printed and electronic versions of a journal. In other words, titles that are
more heavily used in one format tend to be more heavily used in the other. As a very
rough rule of thumb, online accesses now probably out-number print accesses by at
least a factor of ten. This is good news: one of the obvious limitations of a usage metric
based solely on downloads is that we would be open to the criticism that we were
ignoring print users. The studies by Obst (2003) and by Wulff and Dixon (2004) are
quite compelling and suggest that download metrics should be credibly be
representative of all uses for a large majority of titles.

Usage impact factors would surely be extremely interesting to publishers: they
would be very useful in informing pricing decisions and for evaluating the impact of
marketing campaigns on subsequent usage. Librarians would find them much more
meaningful for their purposes than the current measures based on citations and they
could be used, for example, in evaluating the value-for-money aspects of Big Deals.
Research funders and the science policy community would surely be interested as well
since measures of actual use would speak directly to questions about knowledge
transfer.

Usage immediacy index

The immediacy index is a very simple measure in the citation world: how quickly very
recent articles are cited after publication: it reveals which journals authors consider are
really hot! Calculation of the 2007 usage immediacy index: numerator (a) = citations
received (or articles downloaded) during 2007, limited to publications from 2007,
denominator (b) = the number of articles published in 2007; Ull;2p0; = a/b.

Notes: in (a), citations to, or downloads from, any part of the journal are counted. In
contrast, (b) is limited to particular document types: articles, notes and reviews.

The common sense meaning of the parallel usage indicator, the usage immediacy
index, would be what proportion of papers published in 2007, for example, are
downloaded (rather than cited) during 2007. There is an issue of document type (or
rather the lack of such explicit information in the log files) and we would have every
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reason to expect that letters and review papers, for example, might differ considerably
with respect to this particular metric.

Usage half-life

The cited half-life indicates the perceived long-term value of a journal to the author
community, expressed as the median age of the articles they cite in their own
publications. Typically, the citation time curve shows a sharp initial increase (authors’
attention tends to focus on more recent papers) then a long tail off. Calculation of the
2007 usage half-life: the median age of all articles in journal / downloaded during 2007,
regardless of their age.

But authors’ perceptions of the long-term value of the scholarly archive are likely to
be different from those of other readers: students, medical practitioners and university
teachers. We simply do not know for certain, although there are some very strong
indications that these patterns are different[6], possibly as a result of a retrieval
paradigm that prioritises topical relevance over date of publication.

In principle, this approach could be brought to bear on usage data since we can tag
downloaded articles by publication year. This would be of great value for librarians
and publishers and it raises the possibility, for instance, of differential pricing on the
basis of the age and perceived value of archive materials. It might also be used to
relegate materials to the electronic equivalent of the library stack.

There is, however, an issue. When an author writes a paper, he or she is able to go
right back to the very first issue of a journal, perhaps to a paper published in the late
nineteenth century[7] without restriction. In a digital library, the user may not have
this luxury: they can only go back in time as far as the back file permits. This raises
a serious issue of comparability between a cited half-life and a download half-life:
the latter is constrained by the system and the goal posts might change significantly
from one year to the next if the size of the back file were to be suddenly extended or
reduced. In cases where all the users of the digital library have a complete run of a
journal, back to Vol. 1 No. 1, then there is obviously no problem. In cases of
disciplines with short half-lives and incomplete but long back files, the problem
diminishes significantly.

Conclusions

We think the time is ripe to develop a set of standardised measures of journal usage
that are as easy to understand, and as universally accepted, as ISI's current
citation-based indicators. Librarians and publishers are awash with mountains of
usage data but the problem is one of data overload and little real comparability. By
linking article publication year to full text downloads, we argue that very
considerable value could be extracted from what, in many cases, is almost
uninterpretable data. Thomson Scientific has established a powerful market
presence for its citation metrics, but these are becoming less relevant as the journals
system opens up to the digital consumer. Standardised usage metrics would be of
enormous interest to publishers and would help them to understand their markets
better and price their offerings on a more rational basis. Usage metrics would be far
better attuned to the needs of librarians than ISI’s current offerings and would, for
instance, help them to negotiate better value-for-money from Big Deals and other
offers. Usage metrics would transform research in science policy and scholarly
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communication (big markets for ISI data) by opening up new questions about The missing link:
knowledge transfer. There are strong research indications that electronic and print
uses are positively correlated. This, together with the fact that print access is in such
dramatic decline, means that these metrics should win market confidence quickly.
Unlike citation-based metrics, usage metrics could be created for any journal with an
electronic version, including open access journals, and for a variety of delivery
platforms, such as e-print servers and institutional repositories.

Notes

1

Recent work by CIBER on a variety of publishers’ logs has consistently failed to reveal any
statistical associations between download frequencies and classic ISI impact factors. Indeed,
there is no particular reason why there should be: articles are read for a wide variety of
purposes, not simply for inclusion by authors in their reference lists.

. An exhaustive search of the formal literature has only recovered one paper with a similar

aim to this short communication: to create standardized measures of journal use (Darmoni
et al., 2002). This paper proposes a journal “reading factor” and this is generated in real time
by counting hypertext clicks on an experimental system. Darmoni’s reading factor does not
attempt to mimic ISI's journal impact factor (as with COUNTER’s data, there is no way of
establishing the date of publication) and it is hardly conceivable that this approach could be
scaled up much beyond a single library.

. A very strict definition of the journal impact factor would address the so-called

numerator/denominator problem by limiting the items in the numerator to ISI's “citable
units”: research articles, reviews and brief communications or notes (Amin and Mabe, 2000).
It seems unlikely that we could distinguish whether a particular download was a book
review or a major research article without considerable additional costs being invoked. This
assertion has not been tested, however, and it may be possible to automatically match log
records with the ISI database to establish document types at reasonable cost.

. Obst (2003) found good correlations for print and electronic usage for Academic Press,

Blackwell, Elsevier, HighWire and Springer titles, averaging around 0.67. He also found that
the rankings of the top seven journals were identical for both print and electronic use.

. Similarly, Wulff and Dixon (2004) found strong, significant correlations (in the range 0.55 to

0.85 with p < 0.01) between the use of print and digital copies for the Ovid, Science Direct
and IDEAL platforms.

. A study by Tsay (1999) compared the obsolescence characteristics of journal citations and

print journal readings (using re-shelving data) for a carefully controlled journal set of
biomedical titles and found that the decay patterns were significantly different for citations
and readings.

. This would be the exception rather than the norm in the sciences, although it is conventional

for authors in surgery to cite the original paper that introduced a particular surgical
technique.
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