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Abstract 
 

This study puts an emphasis on the disciplinary differences observed for the behaviour of citations and 

downloads. This was exemplified by means of 5 selected fields, namely ñArts and Humanitiesò, ñComputer 

Scienceò, ñEconomics, Econometrics and Financeò, ñOncologyò and ñPsychologyò, for the last 10 years.  

Differences in obsolescence characteristics were studied using synchronic as well as diachronic counts. 

Furthermore, differences between document types were taken into consideration and correlations between 

journal impact and journal usage measures were calculated. 

The results show that the diachronic timelines for downloads are very similar for all subject categories, namely a 

steady and steep curve progression, and corroborate the rapid acceptance of electronic journals, which have 

speeded up the process of scholarly communication in the last decade. Synchronic trend lines are very similar as 

well. Here the first two years post publication account for the highest downloads and need to be taken into 

account for the calculation of a solid journal usage factor.  On the contrary to downloads, diachronic and 

synchronic citation timelines differ considerably from one field to the other. 

Usage metrics should consider the special nature of downloads and ought to reflect their intrinsic differences to 

citations.  Moreover, they should also incorporate the characteristics of document types evolved from the digital 

era like ñArticles in Pressò.  
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1. Introduction 

In the course of the steadily increasing popularity of electronic journals the tracking and 

collection of usage data has become much easier compared to the print-only era. Thanks to 

the global availability of e-journals it is now possible to observe scholarly communication 

also from the readerôs perspective (Rowlands and Nicholas, 2007). In comparison to citation 

data, usage data have apparent advantages like easier and cheaper data collection, earlier 

availability, and the reflection of a broader usage scope (Bollen et al., 2005; Brody, Harnad 

and Carr, 2006; Duy and Vaughan, 2006; Haustein, 2011). Several usage indicators have been 

suggested in recent years. Most of them are based on the classical citation indicators from the 

Journal Citation Reports (JCR), using download data (usually full-text article requests) 

instead of citations. The corresponding usage metrics are ñusage impact factorò (Rowlands 

and Nicholas, 2007; Bollen and Van de Sompel, 2008), ñusage immediacy indexò (Rowlands 

and Nicholas, 2007) or ñdownload immediacy indexò (Wan et al., 2008), and ñusage half-lifeò 

(Rowlands and Nicholas, 2007). 
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The authors of this study have already performed a few analyses focusing on usage data for 

oncology and pharmacology journals provided by ScienceDirect (Schloegl and Gorraiz, 2010; 

Schloegl and Gorraiz, 2011). Major outcomes were as follows: 

¶ strong increase in the usage of e-journals for ScienceDirect journals from the fields of 

oncology and pharmacology between 2001 and 2006  

¶ significant correlation between article downloads and citation frequencies at journal 

level, which were slightly lower at article level  

¶ medium to high correlation between relative indicators (usage impact factor and 

Garfieldôs impact factor) 

¶ unequally observed obsolescence characteristics:  the download half-lives amounted to 

approximately 2 years, whereas the cited half-lives were three times higher on 

average. 

 

In this study particularly the following issues have been addressed: 

 

¶ comparison of download and citation frequencies at category level: disciplinary 

differences exemplified by means of 5 selected fields, namely ñArts and Humanitiesò, 

ñComputer Scienceò, ñEconomics, Econometrics and Financeò, ñOncologyò and 

ñPsychologyò 

¶ disciplinary differences in obsolescence characteristics between citations and 

downloads using synchronic and diachronic counts 

¶ differences between document types 

¶ comparison and correlations between different journal impact and journal usage 

measures. 

 

2. Methodology and data  

 

2.1. Data 

 

All data were provided within the scope of the Elsevier Bibliometric Research Program 

(EBRP) 2012. The analysed data pool includes usage data for the 5 ScienceDirect categories 

ñArts and Humanitiesò (37 journals), ñComputer Scienceò (150 journals), ñEconomics, 

Econometrics and Financeò (133 journals), ñOncologyò (42 journals) and ñPsychologyò (9 

journals). 

 

The following data from ScienceDirect have been used at journal level (all for the period 

2002-2011): 

 

¶ total number of downloadable items for each year  

¶ number of downloadable items disaggregated by document types for each year 

¶ download counts disaggregated by document types for each download year as well as 

for each publication year available within the given time period  

¶ corresponding citation counts from Scopus for each citation year and disaggregated 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 considered as ñone big journalò. 

That way the number of all downloads within the category and the number of citations to all 

journals in the category were taken into account. Resulting values are averages per document. 

Used metrics were applied at synchronic (= reference point for the calculation is the download 

or citation year) as well as at diachronic level (= reference point for the calculation is the 

publication year addressing subsequent citation or download years).  

Timelines for downloads per item as well as for citations per item have been provided in order 

to study the occurring obsolescence patterns. The common document types in ScienceDirect - 

articles, reviews, conference papers, editorial materials, letters, notes, and short communi-

cations ï were differentiated accordingly. Notes and Research Notes could not be distin-

guished. In addition the evolution of AIPs (Articles in Press) was analysed. Correlations 

between downloads and citations were calculated at synchronic as well as at diachronic level 

for each of the 5 ScienceDirect categories using Spearmanôs correlation 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 publication (Schlögl and Gorraiz, 2010), the use of a usage impact factor relying on 

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

ñjournal usage factorò (JUF), which not only reflects the two retrospective years but also 

includes the current reference year. The JUF is therefore defined as the number 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 years. In contrast 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, 2010). Correspondingly an 

adapted version of ñGarfieldôs Impact Factorò (GIF) is used in this study considering also the 

year of reference along with the previous two years. This indicator is labelled as ñtotal impact 

factorò (TIF), as it also includes the ñimmediacy indexò.  

 

In order to test the stability of the above defined journal usage factor (JUF(2)), we calculated 

also versions of this indicator with longer time windows: 

¶ JUF(5) = number of downloads in 2010 to documents published in the years 2010-

2005 divided by the number of documents published in 2010-2005 (reference year 

plus 5 years window) 

¶ JUF(8) = number of downloads in 2010 to documents published in the years 2010-

2002 divided by the number of documents published in 2010-2002 (reference year 

plus 8 years window). 

 

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

TIF(8). GIF(2) and GIF(5) correspond to Garfieldôs Journal Impact Factor for 2 and 5 years, 

respectively without consideration of the first year (= reference year) but including all 

document types.  GIF (8) is an extension of Garfieldôs Impact factor to all the data available 

(till 2002). 

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

 

  



3. Results and discussion 

 

3.1. Synchronic counts: timelines of downloads and citations per document (item) 

 

The timelines of downloads and citations are comparatively shown for all 5 categories in 

Figures 1-5 below. The x-axis always represents the publication years of the down-

loaded/cited documents, whereas the multi-coloured lines represent the different down-

load/citation years. 

 

3.1.1. Arts and Humanities 

  

 

Figure 1. Timelines of downloads vs. citations (synchronic counts) in Arts & Humanities 

 (n=37 journals) 

 

3.1.2. Computer Science 

  

 

Figure 2: Timelines of downloads vs. citations (synchronic counts) in Computer Science  

(n=150 journals) 

 

 

 

 

 



3.1.3. Economics, Econometrics and Finance  

 

 
Figure 3: Timelines of downloads vs. citations (synchronic counts) in Economics,  

Econometrics and Finance (n=133 journals) 

 

3.1.4. Oncology  

 

 
 

Figure 4: Timelines of downloads vs. citations (synchronic counts) in Oncology 

 (n=42 journals) 

 

3.1.5. Psychology 

 
 

Figure 5: Timelines of downloads vs. citations (synchronic counts) in Psychology  

(n=9 journals) 

 



Considering downloads, similar trend lines can be observed for all 5 categories. They have 

also in common that the first two years post publication account for the highest downloads. 

Disciplinary differences only occur regarding the absolute download values, as illustrated by 

the different values of the y-axis in Figures 1 to 5.  

 

Synchronic citation counts differ also in their development from discipline to discipline. For 

Oncology, the citation maximum is reached two years after publication, followed by a 

decrease afterwards. For Computer Science this interval increases to 3-4 years, and for 

Economics, Econometrics and Finance even to 5-6 years. After these intervals, stagnation 

rather than a decrease can be observed. For Arts & Humanities this interval is overall longer, 

for Psychology it is probably more than 10 years. 

 

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

 

The timelines of downloads and citations are comparatively shown for all 5 categories in 

Figures 6-10 below. The x-axis always represents the download/citation years of the 

downloaded/cited documents, whereas the multi-coloured lines represent the different publi-

cation years. 

 

3.2.1. Arts and Humanities 

 

  

Figure 6. Timelines of downloads vs. citations (diachronic counts) in Arts & Humanities  

(n=37 journals) 

 

3.2.2. Computer Science  

 

 

Figure 7: Timelines of downloads vs. citations (diachronic counts) in Computer Science  

(n=150 journals) 



 

3.2.3. Economics, Econometrics and Finance  

 

 
 

Figure 8: Timelines of downloads vs. citations (diachronic counts) in Economics, Econometrics 

and Finance (n=133 journals) 

3.2.4. Oncology   

 

 
 

Figure 9: Timelines of downloads vs. citations (diachronic counts) in Oncology 

 (n=42 journals) 

 

3.2.5. Psychology  

 

 
 

Figure 10: Timelines of downloads vs. citations (diachronic counts) in Psychology  

(n=9 journals) 

 



Considering downloads, the results do not differ for the diachronic counts. The trend lines 

show a very similar run for all 5 analyzed subject categories, namely a steady and steep curve 

progression. 

Higher download averages have been identified for Oncology and Economics, Econometrics 

and Finance (see Fig. 8 and 9), with maximum values between 450 and 500 in 2009 for 

publications of the same year, followed by Computer Science and Arts &Humanities (see Fig. 

6 and 7) with maximum values between 300-350 in 2009 for publications of the same year), 

and finally by Psychology (see Fig. 10) with an outlier reaching 250 in 2009 for publications 

of the same year.  

 

For citations, 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 Finance (Fig. 8) as well as for 

Psychology (Fig. 10). Whereas in Computer Science (Fig. 7) stagnation occurs after the first 6 

to 7 years for the older articles (2002-2004). For the other years, data availability is too sparse 

for a solid evidence.  Oncology (Fig. 9) is the only exception where a decrease can be 

observed after the second year. 

 

Average citation frequency is also different for the various categories. Average counts are 

below 2 for Arts & Humanities, below 3 for Computer Science and Economics, Econometrics 

and Finance and below 4.5 for Oncology. Rather surprising are the higher averages for 

Psychology, even reaching 14 citations in the citation year 2011 for publications of the year 

2002.  

 

3.3. Diachronic counts for different document types: timelines of downloads and 

citations per document  

 

The diachronic count mode with the fixed publication years gives a good picture of the 

citation and download trends for each document type over the last 10 years. Their timelines 

(aggregated for all 5 subject categories) can be seen in Figures 11-16 below. The x-axis 

always represents the download/citations years of the downloaded/cited documents, whereas 

the multi-coloured lines represent the different publication years. 

 

3.3.1. Articles 

 

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

 

 

  



3.3.2. Reviews 

 

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

 

3.3.3. Conference Proceedings 

 

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

 

3.3.4. Editorials  

 

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

 

  



3.3.5. Letters 

 

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

 

3.3.6. Short communications and notes  

 

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

 

Figures 11 to 16 show very similar download timelines for all document types. The number of 

downloads of Review Articles is about twice as high as of Articles for the last 3 years (2009-

2011). Articles in turn are downloaded almost twice as often as Letters. The timeline results 

for Short Communications are similar to the ones observed for Letters, with the difference 

that the latter document type is approximately three times less often downloaded. The 

availability of Notes was restricted and therefore the obtained results were too sparse to be 

presented here. 

Citation timelines are all similar for Articles, Review Articles and Conference Proceedings, 

showing a steady increase at the beginning and reaching stagnation after a while. On the one 

hand, Review Articles accrue clearly more citations than Articles, on the other hand they 

reach the stagnation phase earlier. Conference Proceedings remain less cited than Articles. 

Editorials and Letters are mostly cited within the first 3 years after publication, although at a 

very low level. 

 

3.3.7. Articles in press 

 

Data about ñArticles in pressò (AIPs) were only available from 2007 onwards. Their growth 

and the evolution of their download rates are represented in Table 1.   

 

 
  


