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Abstract

This study puts an emphasis othe disciplinary difference®bserved for the behaviour of citations and
downloads. Thiswag x emp | i fi ed by means of 5 selected fields,
Scienceo, AEconomics, Econometrics ,danthe l&st Xayeatse 0 , i Ol

Differences in obsolescence characteristwesre studied usingsynchronicas well asdiachronic counts.
Furthermore,differences between document types wémken into consideration ancorrelations between
journal impact and journal usage measuvesecalculatel.

The results show that the diachrotiioelines for downloads are very similar for all subject categories, namely a
steady and steep curve progression, and corroborate the rapid acceptance of electronic journalsyavhich ha
speeded up the process of dahly communication in the last decad@ynchronictrendlinesarevery similaras

well. Here the firsttwo yearspost publication account for thlighestdownloads and need to heaken into
accountfor the calculation of a solid journal usage facta@n the contrary to downloadgiachronic and
synchronic citation timelines differ considerably from one field to the other.

Usage metris should consider the speci@tureof downloads andught toreflect their intrinsic differencet®
citations. Moreover,they should also incorporate the characteristics of document types efrolvetthe digital
eralikeA Ar tsii | Br es s 0
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1. Introduction

In the course of the steadily increasing popularityelgictronic journalghe tracking and
collection of usage dataas become much easissmpared to the prisdnly era Thanksto
the global availabilityof e-journak it is now possible t@bservescholarly communication
al so from t he (RewdaddsandiN&cholpse 2087 neconiparigogto citation
data, usage data haepparent advantages like easzrd cheaer data collection, earlier
availability, andthe reflection of a broader usage scope (Bollen et al., 2005; Biéadgnad
and Cary 2006; Duyand Vaughan2006; Haustein, 2011$everal usage indicators have been
suggested in recent years. Mo$themare based on the classical citation indicatoyenfthe
Journal Citation Reports (JCR), using download data (usuallyteiil article requests)
instead of citations. The corresponding usage metricsiamage impact factor(Rowlands
and Nicholas, 2007; Bollen antan de Sompel, 2008jusage immediacindexo (Rowlands
andNicholas, 2007) oiidownload immediacy indéqWan et al., 2008), aniisage haHifeo
(RowlandsandNicholas, 2007).
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The authors of thistudyhave already performed a few analyf@susing onusage data for
oncology and pharmaamjy journals provided by ScienceDiré&chbegl andGorraiz, 2010
Schbegl and Gorraiz2011). Major outcomes were as follows
1 strong increase in the usage gbarnals for ScienceDirect journals from the fields of
oncology and pharmacology between 260d 2006
1 significant correlation between article downloads and citation frequencies at journal
level, which were slightly lower at article level
1 medium to high correlation between relative indicators (usage impact factor and
Garfieldds I mpact factor)
1 unequally observed obsolescence characteristlis:download halfives amounted to
approximately 2 yearswhereasthe cited haHives were three times highesn
average

In this study particularly the following issues have been addressed:

1 comparison oflownload and citation frequencies at category ledistiplinary
di fferences exemplified byArtsraadHmsa nd ft i % se |
AComputer Scienee,Ecoiio mi ¢ s, Economet Oricalogypaacthd Fi nanc
fiPsychologyp

1 disciplinarydifferences in obsolescence characteristics between citations and
downloadausingsynchronic and diachrongounts

9 differences between document types

1 comparisorand correlationbetweerdifferentjournal impact and journal usage
measures

2. Methodology and data
2.1 Data

All data were provided within the scope thie Elsevier Bibliometric Research Program
(EBRP) 2012. The analysed data pool includes usagdatatae 5 ScienceDirect categories
fArts and Humanitigs (37 journals), AComputer Scienee (150 journal9, AEconomics,
Econometrics and Finane€133 journalg, AOncology (42 journalg and fiPsychology (9
journalg.

The following datafrom ScienceDirect have been used at journal level (all for the period
20022011)

i total number of downloadiée items for each year

1 number of downloadable items disaggregated by documentftypesach year

1 download countslisaggregated bgocument types for each download yaamwell as
for each publication year available within the given time period

1 correspading citation counts from Scopus for eaclatiin yearanddisaggregated by
the various publication years (from citation year back to 2002)



2.2 Analyses at category level

All journals within a subject category were aggregated and considefeheabig journab.
That way the number of all downloads within the category and the number of citations to all
journals in the categonyeretaken into account. Resulting values are averages per document.

Used metrics were applied synchronic (=reference pimt for the calculation is the download
or citation year)as well as at diachronic level {eference point for the calculation is the
publication year addressing subsequatattion or downloagears)

Timelines for downloads per item as well asdiations per itemhave been provided in order

to study the occurring obsolescence patteFhs. common document types in ScienceDirect
articles, reviews, conference papers, editorial materials, letters, notes, and short eommuni
cationsi were differentiatedaccordingly. Notes and Research Notes could not be -distin
guished. In addition the evolution of AIPs (Articles in Press) was analyauelations
between downloads and citationsre calculated aynchrotic as well as atliachroric level

for each of tke 5 ScienceDirect categories usBigp e a r ooaralatios coefficient.

2.3 Correlation between journal usage and journal impact indicators

Due to the fact that the majority of downloads are effectuated in the current and subsequent
years of publicatior{Schlogl and Gorraiz, 2010), the use afsage impact factaelying on

the same time window as the impact factor is flawed. It is rather suggested to deploy a

Aj our nal ou3dJ&E)gwhichiha only aeflects the two retrospective years but also
includes the current reference year. The JUF is therefore definedragmber of downloads

in the reference year from journal items published in this year as well as in the previous two
years divided by the number of items published in these three yeamnthast to the so far

usual two year time window, this three year time interval allows for a significant amount of
downloads in most of the cases (Gorraiz and Gumpenberger,. 20aB@¢gpondingly an

adapted versiondf Gar f i el d 6 so(GIFne wsedtin this atady considering also the

year of reference along with the previous two years. This indicatoaib e | | ed as At ot
factoo( TI F), as it also includes the fAi mmedi acy

In order to test the stability of the above defined jalusage factor (JUF(2)), we calculated
also versions of this indicator with longer time windows
1 JUF(5) = number of downloads in 2010 to documents published in the years 2010
2005 divided by thenumber ofdocumentspublished in 2012005 (reference year
plus 5 years window)
1 JUF@) = number of downloads in 2010 to documents published in the years 2010
2002 divided by thenumber ofdocumentspublished in 20120Q (reference year
plus8 years window)

Equivalently and using citations instead of downloadg calculated TIF(2), TIF(5) and

TIF(8). GIF(2)andGIF(5) correspondt@car f i el d6s Jour nal | mpact F
respectivelywithout consideration of the firsyear (=reference yearbut including all

document types GIF @) is an extensiom f Gar fi el dés | mpact factor
(till 2002).

Correlations were then performed for all journals comprised in each category.



3. Results and discussion

3.1. Synchronic countstimelines of downloads and citations per document (item)

The timelines of downloads and citations are comparatively shown for all 5 categories in
Figures 15 below. The xaxis always represents the publication years of the down
loaded/cited documents, whereas the mudtoured lines represent the different apw
load/citation years.

3.1.1.Arts and Humanities
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Figure 1. Timelines of downloads vs. citations (synchronic counts) in Arts & Humanities
(n=37 journals)

3.1.2.Computer Science
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Figure 2: Timelines of downloads vs. citations (synchronicounts) in Computer Science
(n=150 journals)



3.1.3.Economics, Econometrics and Finance
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Figure 3: Timelines of downloads vs. citations (synchronic counts) in Economics,
Econometrics and Financgn=133 journals)

3.1.4.0ncology
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Figure 4: Timelines of downloads vs. citations (synchronic counts) i@ncology
(n=42 journals)

3.1.5.Psychology
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Figure 5: Timelines of downloads vs. citations (synchronic counts) iRsychology
(n=9 journals)



Considering downloadsjmsilar trend lines carbe observed for all 5 categoriédhey have

also in common that the first two years post publication account for the highest downloads.
Disciplinary dfferences only occur regarding the absolute downkzdes, as illustrateby

the differentvaluesof the yaxis in Figures 1 to 5.

Synchronic citation counts diffeiso in their developmeritom discipline to discipline. For
Oncology the citation maximum is reachedwo years after publicationfollowed by a
decreaseafterwards For Computer Sciencthis interval increags to 34 years, andor
Economics, Econometrics and Finareeento 56 years.After these intervals, stagnation
rather than a decreasan beobservedFor Arts & Humanities this interval isveralllonger,
for Psychologyt is probably more thariO years.

3.2. Diachronic counts:itimelines of downloads and citations per document

The timelines of downloads and citations are comparatively shown for all 5 categories in
Figures 610 below. The xaxis always represents the download/citation years of the
downloaded/cited documents, whereas the reolbured lines represent the differgnibli-

cation years.

3.2.1.Arts and Humanities
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Figure 6. Timelines of downloads vs. citations (diachonic counts) in Arts & Humanities
(n=37 journals)

3.2.2.Computer Science
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Figure 7: Timelines of downloads vs. citations (diachronic counts) in Computer Science
(n=150 journals)



3.2.3.Economics, Econometrics and Finance
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Figure 8: Timelinesof downloads vs. citations (diachronic counts) in Economics, Econometrics
and Finance(n=133 journals)

3.2.4.0ncology
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Figure 9: Timelines of downloads vs. citations (diachronic counts) i@ncology
(n=42 journals)
3.2.5.Psychology
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Figure 10: Timelines of downloads vs. citations (diachronic counts) in Psychology
(n=9 journals)



Considering downloadshé results do not differ for théiachronic countsThe trend lines

show avery similarrun for all 5 analyzed subject categories, namedyeady and steep curve
progression.

Higher download averages have been identified for Oncology and Economics, Econometrics
and Finance (see Fig. &d9), with maximum values between 450 and 500 in 2009 for
publications of the same year, followed by Congp8cience and Arts &Humanities (see Fig.

6 and7) with maximum values between 3880 in 2009 for publications of the same year),
and finally by PsychologysgeeFig. 10) with an outlier reachingb0 in 2009 for publications

of the same year.

For citatims, the results from diachronic counts show different obsolescence patterns
depending on the research field. There is a steady increase in citations within the first 10 years
for Arts & Humanities(Fig. 6), Economics, Econometrics and FinariE&. 8) aswell as for
Psychology(Fig. 10) Whereas in Computer Scienggg. 7) stagnation occurs after the figt

to 7 years for the older articles (20@R04). For the other yeamdata availability is too sparse

for a solid evidence Oncology (Fig. 9) is the aly exception wherea decreasean be
observed after the second year.

Average citation frequency is also different for trerious categories. Average counts are
below 2 for Arts & Humanities, below 3 for Computer Science and Economics, Econometrics
and Rnance and below 4.5 for Oncology. Rather surprising are the higher averages for
Psychology, even reaicty 14 citations in the citation year 2011 for publications of the year
2002.

3.3. Diachronic counts for different document typestimelines of downloals and
citations per document

The diachronic count mode with the fixed publication years give®a picture of the

citation and download trends for each document type over the last 10 Meairstimelines
(aggregated for all 5 subject categories) can be sedngures 1116 below. The xaxis

always represents the download/citations years of the downloaded/cited documents, whereas
the multicoloured lines represent the different publicatiears.

3.3.1. Articles
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Figure 11: Timelines of downloads vs. citations (diachronic counts) for articles



3.3.2 Reviews

Reviews downloads diachronic Reviews citations diachronic
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Figure 12: Timelines of downloads vs. citations (diachronic counts) for reviews

3.3.3 Conference Proceedings
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Figure 13: Timelines of downloads vs. citations (diachronic counts) for conference proceedings

3.3.4 Editorials
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Figure 14: Timelines of downloads vs. citations (diachronic counts) for editorials



3.3.5 Letters

Figure 15: Timelines of downloads vs.itations (diachronic counts) for letters

3.3.6. Short ammunicationgnd notes

Figure 16: Timelines of downloads vs. citations (diachronic counts) for short communications

Figures 11 to 16 showery similar download timelines for all document types. The number of
downloads of Review Articles @mbout twice as high as of Articlésr the last 3 year&009
2011) Articles in turn are downloaded almost twice as often as Lefthestimeline resuls

for Short Communicationsare similar to the ones observed fadretters with the difference
that the latter document type iapproximatelythree timesless oftendownloaded.The
availability of Notes was restricted and therefore the obtained resultsta@rgparse to be
presented here.

Citation timelines arall similar for Articles Review Articlesand Conference Proceedings,
showing a steady increase at the beginning and reaching stagnaticnvdiikr. On the one
hand Review Articles accruelearly more citations than Articles, on the other hand they
reach the stagnation phase earl@onferenceProceedingsemainless cited tharArticles.
Editorials and Letters are mostly citedthin the first 3 years after publication, althougha
very lowlevd.

3.3.7. Articles in pess

Data aboufi Aticles in press (AIPs) were only availablérom 2007 onwards. Teir growth
and the evolution of their download rates are represented in Table 1.



