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Introduction 

Preprint literature has become an important instrument of scholarly communication. Although 

several scientific communities, for instance, mathematicians, use traditionally this 

communication channel for decades, its real emerge is linked to electronic publication and the 

availability of large repositories. The advantage of preprint literature is obvious: fast 

dissemination and the opportunity to receive response by the community before the final 

version of the paper is published. Although the role of preprints has changed during the 

emergence of preprint archives and self-archiving repositories, their basic function is still the 

same as has been extended by important new ones, the increased visibility and the possibility 

of open access and post-prints. Evidence has been given that pre- or post-prints could get 

more visibility, usage and citations. Harnad & Brody (2004) found that physics articles 

published in journals also deposited as pre-prints in arXiv generated citations up to 400% 

higher than papers in the same journals that had not been deposited and similarity results were 

also found in astrophysics and astronomy (Schwarz et al., 2004; Kurtz et al., 2005). Davis 

(2011) reported that making articles free access received significantly more downloads and 

reached a broader audience within the first year in sciences, social sciences and humanities. A 

recent study found that WoS papers in mathematics that also were arXiv e-prints had the 

highest impact, but the citation rates gap between them and the articles only published in WoS 

was decreasing (Larivière et al., 2014). However, systematic study on the effect of self-

archiving on impact in Information Science & Library Science (LIS) is still missing. In 

former research we compared the effect of the pre-prints in LIS and the Robotics filed, and 

found that OA citation advantage existed in both two fields, but a little more significant in 

LIS than Robotics, which contained a vast amount of conference proceedings (Chen &Wang 

et al., 2016). However, the results in that paper need further verification by a lager sample 

size and a fixed citation window. The main objective of this article is to reveal the citation 

characteristics of preprint articles, here represented by arXiv papers in LIS. The key research 

questions are as follows. 
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1. What is the share of papers published in the core LIS journals that are in arXiv and what

time lags occur in the publication process?

2. Do aging characteristics and citation impact of journal articles deposited in arXiv

compared to those not deposited differ?

In order to answer these questions, all citations received by papers indexed in Clarivate 

Analytics Web of Science Core Collection (WoS) are collected. 

Data sources and methods 

Two data sources are used, the arXiv e-print service and the WoS database. In a first step, all 

citable documents (article, letter or review) assigned to the Subject Category Information 

Science & Library Science indexed in the WoS volumes 2008–2017 have been retrieved. The 

number of documents amounts to 39,173 papers. In a second step, only papers published in 

the 25 out of the 50 most relevant journals (accounting for nearly 80% of the all documents) 

could be found in arXiv by matching journal information. Finally, the top three journals with 

largest amount of arXiv papers, Scientometrics (SCIM), Journal of the Association for 

Information Science and Technology (JASIST) and Journal of Informetrics (JOI)  (with 129, 

121 and 106 arXiv papers respectively), are selected for a comparative analysis between 

arXiv papers and non-arXiv papers. The representation of the other 22 journals in arXiv does 

not allow any statistically reliable analysis.   

Using this dataset, links are made between the citable documents published in the three 

journals published during 1991 and 2017 to the arXiv database metadata. The matching 

procedure used two sets of links, one was the direct correspondence between the arXiv titles 

and WoS titles, the other one was a fuzzy matching between the titles and first author and 

between titles and the abstracts, respectively. Finally, 570 papers published in the three 

journals are found being deposited in arXiv database. For the identification of citations to the 

arXiv-version of these published papers, the arXiv references formats were used (which 

changed on 1 April 2007). These identifiers make it possible to use the cited reference search 

in WoS.  

Results 

Share of WoS papers in arXiv and the distribution of time lag 

In the period 2005–2017, 8.7% papers published in the three journals are also deposited in 

arXiv (called arXiv papers in the following), which is more than the average share 3.6% of 

WoS papers in arXiv in 2010–2011, but much lower than in mathematics (21%), physics 

(20%) and earth and space science (12%) (see Larivière et al., 2014). Among the three 

journals, JOI has the highest share (20.52%) papers but the least absolute number of papers.  

Table 1. The proportion of WoS papers on arXiv. 
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Figure 1. The distribution of submission time (A – left diagram) and publication time (B – 

right diagram) of arXiv papers during the period of 2005–2017  

  
The number of first authors increased from 4 in 2005 to 38 in 2017 (cf. Figure 1), and the 

number of all authors from 13 to 100, indicating the reception is increasing in the LIS 

community. Note that the slight discrepancy between these two growth rate may reflect minor 

structural changes in the composition of co-author lists. However the increasing trend of 

arXiv papers over the submission time is more fluctuant than over the publication time. There 

is a significant overall growth and the two peaks in Figure 1 (A) have different explanation. 

The peak in 2009 is caused by a large submission from one individual author, while in 2013 it 

is caused by more authors submitting their papers to arXiv. Figure 1 (B) suggests an overall 

increasing trend, and for the latest five years, the share of journal papers deposited in arXiv 

even reaches or exceeds 10.5% on average. The high share of pre-prints more than 70% since 

2010 means that readers can have an earlier view of the manuscripts of the journal papers 

from arXiv.  

The distributions of different time lags are showed in Figure 2 to explore the authors’ 

behaviour in using arXiv service in the LIS field. The values of X-axis represent the time lag 

between papers’ arXiv submission and the different times in the journal publication process, 

including received date, accepted date, online publication date and print publication date. The 

time lag is interpolated and converted to months. Numbers are negative or positive according 

as paper was submitted to arXiv earlier or later than its received/accepted/online/print date for 

the journal publication.   

Figure 2. Distribution of the time lag between arXiv submission and journal received (A – top 

left diagram), journal accepted (B – top right diagram), online publication (C – bottom left 

diagram) and print publication time (D – bottom right diagram) 
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Note: Accepted time is not available from the website of SCIM, so Figure 2 (B) only contains the statistics 

of the time lag of all of the 346 papers published in JOI and JASIST from 2005–2017; 15 papers published 

in SCIM and 9 papers published in JASIST with no received time are excluded from Figure 2 (A). 

 

Figure 2 (A) shows that most papers are posted to arXiv on the same day or within one month 

later than their journal received time, and 18 papers just one day later than its received time. 

About 50% of the authors submit their papers to arXiv before being accepted by the journal 

(see Figure 2 (B)), while most authors submit it very close to be the date accepted but no more 

than 2 months before or after. Figure 2 (C) and Figure 2 (D) shows that 78% of all the arXiv 

papers’ submission date is earlier than journal online publication and 84% are earlier than 

print publication date, indicating that the initial arXiv papers deposited in arXiv are always 

the author’s version of the article before peer-review taking place. Furthermore, what we 

should also notice is that about 39% of all arXiv papers are updated after the first submission, 

among which, 117 out of the 140 arXiv papers published in JOI and JASIST updated their 

arXiv papers with new versions after journal acceptance, and about 23.5% of all arXiv papers 

in the three journals updated the first submission version after publish online on the publishers’ 

website. 

 

The aging characteristics and the citation impact of arXiv papers 

In this part, we analyse the distribution and aging characteristics of citations in several ways. 

To do so, the dataset has been subdivided into three different document types, pre-prints 

(papers submitted to arXiv before published online), post-prints (papers submitted to arXiv 

after published online) and non-arXiv papers. First the overall citation processes are studied, 

then, in a second step, looking from a micro perspective, the citation advantage of arXiv 

papers at the individual level, on the basis of authors is analysed. Finally, the citations to the 

arXiv-version of the journal articles are further explored.  

 

Figure 3. Age distribution of average citations to pre-prints, post-prints and non-arXiv papers 

published during 2007–2009 

 
For the first measurable level, we select the papers published from 2005 to 2009 (Fig.3) so 

that we could have a 9-year citation window, sufficiently long to adequately capture of the 

aging characteristics of citations to the three distinct types of papers, pre-prints (the number of 

them is 51), post-prints (the number of them is 46), non-arXiv papers (the number of them is 

1579). It shows that the three different data sets follow distinct citation patterns. During the 

first three years after publication (including the publication year), the average citations to pre-

prints are higher and increase more rapidly than post-prints, peaking at about the third year 

after publication, but then, decay faster than post-prints. However, there is no significant 

different in the long-term citation patterns of pre- or post-prints, especially from the seventh 

year after publication. While citations to non-arXiv papers have a slower growth and decay, 

peaking at around the sixth year after publication. It is suggested that the boost in the early 

citations to pre-prints may due to the “early view” effect, that is, the pre-prints are posted to 
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arXiv before publication online in a journal, and thus have a longer effective citation life-time. 

To test the hypothesis, we further quantify the citation advantage of different types of arXiv 

papers during different citation time window.  

In this research, the arXiv Citation Impact Differential (CID), an optimized calculated 

function put forward by Moed (2007) on  the basis of the OA versus non-OA Impact Ratio 

(IR) put forward by Harnad & Brody in 2004 is calculated, defined as: 

 

𝐶𝐼𝐷 = 100 ∗ (𝐶𝑃𝑃𝑎 − 𝐶𝑃𝑃𝑛𝑎) ((𝐶𝑃𝑃𝑎 + 𝐶𝑃𝑃𝑛𝑎) 2⁄ )⁄  

𝐶𝑃𝑃𝑎: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑝𝑒𝑟 𝑖𝑛 𝑎𝑟𝑋𝑖𝑣 

𝐶𝑃𝑃𝑛𝑎: 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑 𝑐𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝑝𝑎𝑝𝑒𝑟 𝑛𝑜𝑡 𝑖𝑛 𝑎𝑟𝑋𝑖𝑣 

Figure 4.  ArXiv Citation Impact Differential (CID) using variable citation windows  

(2005–2017)  

 
 

Figure 4 gives the Citation Impact Differential of the ArXiv documents on the basis of 

variable citation windows, in which citations are cumulated from the publication year till 

2017. Since the CID is a relative indicator, the length of the actual citation windows do not 

cause any bias and CID values can be compares over time. The observed fluctuation during 

the period 2005–2012 may be caused by the small number of pre-prints, which makes the 

indicator sensitive to extreme citation rates. The stable upward trend of arXiv CID in the last 

five years is based on larger sets and supports the early view effect hypotheses, because the 

time period over which the CID is calculated shortens as the publication year becomes more 

recent.  

In addition, we calculate the arXiv CID in two 3-year citation windows as well: (a) the first 

three years beginning with the publication year, and (b) the 3-year window subsequent to the 

previous one. The last row in Table 2 gives the CID values calculated for the complete 

collection of the three journals and shows large differences among the three journals. JASIST 

has the highest CID values, while JOI has the lowest. The change of CID values during the 

two citation windows for SCIM and JOI are negligible, but not so for JASIST, where there is 

a roughly 20% ((108.36 − 87.3) 108.36⁄  ) decrease. Overall, papers in the three journals 

posted to arXiv are cited more than 2.5 times than those are not.  
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Table 2. ArXiv Citation Impact Differentials (CID) at the journal level 

The arXiv CID calculated above is on the basis of journal level, however, as mentioned above, 

the impact of arXiv papers from individual authors’ perspective may add to the picture. 

Therefore we calculate CID values separately for authors, who have published at least one 

paper each deposited in arXiv and not deposited in arXiv (the number is 287), and for authors 

who have published at least five papers deposited in arXiv and one or more papers not 

deposited in arXiv (the number is 39), so authors with no arXiv papers are excluded from the 

two sets. The results are shown in Figure 5. Here “all papers” denotes the arXiv CID for the 

complete document set of the three journals, “≥1 papers” (“≥5 papers”) denotes the authors 

publishing at least one (five) paper deposited in arXiv. 

As has already been observed in Figure 3 and Table 2, the CID calculated for the fourth to 

sixth year after publication tends to be lower than that calculated for the first three years after 

publication, and for authors in “≥1 papers” (“≥5 papers”), the relatively decrease is about 15% 

(37%), bigger than the 13% decrease for the complete document set, indicating that the early 

view effect becomes stronger when CID calculated at the author level. Another obviously 

visible pattern is that the CID calculated for authors is lower than for the journals as a whole, 

and decreases with increasing author productive. 

Figure 5. ArXiv Citation Impact Differential (CID) over authors publishing 

Similarly to journal articles with a unique DOI provided by the publisher, papers deposited in 

arXiv identifier, providing a complete and unique citation for arXiv paper. As mentioned 

above, the identifier can be used to collect citations to the arXiv version of a published paper. 

This could help understand the position of e-prints in scholar communication in LIS. The 

content of these arXiv versions are essentially the same as that of the published journal 

articles (Schwarz & Kennicutt, 2004; Moed, 2007; Larivière et al., 2014). The distributions 

and aging characteristics of citations in the WoS database to the arXiv version of a paper are 

shown in Figure 6. The X-axis in the chart of Figure 6 (A) presents the arXiv submission year 

of a paper, and the Y-axis represents the time lag in months between the publication date of 

the citing paper and the cited arXiv-version paper. 112 arXiv-version papers were found 
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accounting for 20% of all 570 arXiv papers and having received 206 citations in total. The 

number of citing papers is 186. Among these papers, 105 are pre-prints, indicating that the 

preprints started the citation circle earlier than post-prints or non-arXiv papers. 57 pre-prints 

are cited before its publication time, and a large amount of citations generated within two 

years after the arXiv submission time. Although the citations received by the arXiv version 

tends to decay fast after it is published in a journal, the total amount of this part of citations 

accounts for more than 50% of the total citations, high enough to be not ignored. The longest 

citation lag is 119 months, indicating that the arXiv-version papers could still be cited after 

having been published five years later. The citation trend during the first two years after 

submission of the arXiv-version papers is presented Figure 6 (B). The majority of citations to 

arXiv-version papers are received during the six months to one year after being posted to 

arXiv, then followed by an overall decline. The decline may be caused by the publication of 

the paper. The published version of a paper is more likely to be cited than its arXiv version 

when people have access to both versions. Thus for papers published in a journal and 

deposited in arXiv as well, either pre-prints or post-prints, could enjoy broader readership, 

higher visibility, and thus more potential citations.  

Figure 6. Distribution (A – left diagram) and aging characteristics (B – right diagram) of 

citations to the document’s arXiv-version 

Conclusions and discussion 

Despite the relatively low share of papers published in the three journals with largest amount 

of arXiv papers in LIS, both the absolute number of arXiv papers and their authors increased, 

especially during the most recent years. Nearly 80% of all arXiv papers are preprints, and 

authors are more likely to post the pre-version of a paper to arXiv when they submit it to a 

journal, or when the paper is accepted by a journal, and about 40% of the authors update it 

with a new version during the peer-review process of a journal.  

The arXiv e-prints archive have to some extent changed the way of scholarly communication 

in LIS. They seem to boost the citation rates of the posted papers to about 2.5 times of those 

of unposted ones. Papers published in journals that have a pre-print version in arXiv, could 

enjoy higher initial citation rates, e.g., in the first three years after publication, which could be 

explained by the “early view” effect. On the other hand, a decline in the citation advantage of 

arXiv papers could be observed at the individual author level, when compared with at the 

complete document set, and arXiv CID values also decrease with increasing author 

productivity. 

Though many authors prefer to cite the journal version of the paper, if accessible, the arXiv 

version of a published still can be cited independently whether the journal version appeared 

before or after self-archiving. However, the citation rate decreases faster after it is published 

in a journal. The slight increase in the first two year after the submission date and the citations 
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to post-prints can be explained by the OA effect of arXiv papers, which apparently yields the 

advantage of a high visibility. 

The analysis of other relevant aspects of visibility and impact, such as the effect of 

publication delay, the publishers’ embargo period for self-archiving or the deposition in 

institutional and different open repositories, remain tasks of future research.  
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