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Introduction 
 

Over the past few years there has been much debate among publishers, 
librarians and the research community at large concerning the potential 
benefits of free access to research information.  Protagonists of open access 
(OA) models believe that free availability of research results will bring wider 
dissemination, which will be of considerable benefit to the research 
community.    
 
Publishers have argued that they have been investing heavily in both new 
technology and the deployment of new business models, and that a potent 
combination of technology and flexible pricing models such as consortia deals 
have already resulted in a much greater availability of research information 
published via online journals than was ever possible with their printed 
counterparts. 
 
Until recently, there has been a lack of data to support which model, open 
access or an evolving subscription model, will result in the most cost effective 
dissemination of research results to the research community and beyond. 
 
We decided about three years ago to embark on a number of experiments in 
this area, in order to collect sufficient data for a robust analysis of the 
consequences of adopting open access business models to be undertaken. In 
addition to examining the effect of open access on usage and citation, our 
experimentation has also focussed on the need to collect data on views from 
researchers themselves. 
 
This report presents the preliminary findings of our research to date. We hope 
that making this data available will stimulate others to share their experiences 
of open access, in order to help to foster a better understanding of the 
advantages and disadvantages of open access and subscription-based business 
models.  
  
 
Martin Richardson 
Managing Director 
Oxford Journals 
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Executive Summary 
 
Nucleic Acids Research (NAR) is a molecular biology journal owned and published by Oxford 
University Press.  In January 2005, NAR became one of the first established journals to move to 
a full open access model, partially funded by author charges.  This means that NAR content is 
freely available to all online immediately upon publication, without the need of a subscription. 
This report describes findings from a large-scale survey of the NAR community conducted in 
April 2006.  The principal aim of the survey was to understand better the impact of the journal’s 
move to full open access on authors and readers. 
 
The survey was sent to the NAR online submission and peer review database – respondents may 
therefore be a published or rejected author, reviewer, editorial board member, editor, or a 
combination thereof. The survey was sent to over 13,000 people, and 1144 complete responses 
were received, giving a 9% response rate. 
 
Key points: 
 

1. Of the 1144 respondents, 283 (25%) stated that they had published one paper in NAR 
during 2005 as the main/corresponding author. This respondent subset has direct 
experience of the new open access model from an author’s perspective, and their 
responses have therefore been analysed in detail, along with the corresponding subset for 
2006 to date. It is worth noting however that overall the ‘2005: 1 paper: main author’ 
subset results are highly representative of the full respondent set. 

 
2. In the 2005 subset described above, 92% gave the experience of publishing with NAR a 

satisfaction rating of 4 or 5 (where 5 is very satisfied). 
 

3. In the 2005 subset, 88% agreed or strongly agreed that the principle of free access for all 
is important; 80% agreed or strongly agreed that they perceive the readership of an open 
access journal to be larger than a subscription-access journal; 78% agreed or strongly 
agreed that the unrestricted re-use of their article after publication is important. 

 
4. However NAR is attractive to authors for a number of reasons. The majority of authors 

feel that it offers rapid publication, an attractive impact factor, high quality peer review, 
and a well respected editorial team. Open access is only part of the picture. 

 
5. When asked whether they would have published their paper in NAR if it had not offered 

open access, 79% of the 2005 subset said ‘Yes’; 7% said ‘No’; 14% said ‘Don’t know’. 
 

6. In the 2005 subset, 66% of respondents stated that they had paid the open access charge 
using research grant funding. 

 
7. In 2006, the NAR open access charges are £500/$950/€750 per article for authors based 

at institutions with membership of NAR; and £1000/$1900/€1500 per article for authors 
based at non-member institutions.  In the 2005 subset, after considering these charges, 
49% stated that they would publish an appropriate paper in NAR 2006 and would be able 
to pay the regular charge; 32% stated that they would publish a paper in NAR 2006 if 
their institution has membership; 11% stated that they would publish a paper in NAR 
2006 but only if the open access charge could be waived. 
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8. At present, there is significant variation in the position taken by the institutions at which 

NAR authors are based, in terms of whether funds are made available for publication 
charges, and whether open access publication is encouraged. 

 
9. Under the NAR open access model, self-archiving of the accepted and/or final published 

version of an article is allowed immediately upon publication. When asked whether they 
had self-archived their open access paper, 39% (111 respondents) of the ‘2005: 1 paper: 
main author’ subset answered this optional question. Of these 111 respondents, the 
majority of self-archiving activity involved the posting of the final published version on 
personal and/or departmental web pages. Results for the ‘2006: 1 paper: main author’ 
subset suggest that self-archiving may be increasing slightly, with a greater tendency for 
authors to deposit their paper in institutional repositories. 

 
10. From a reader’s perspective, in the full respondent set, 83% stated that prior to the 

journal’s move to full open access, NAR content was available to them online. 
 

11. In the full respondent set, 65% of respondents described NAR content of high value; 
34% described the content as of moderate value. 

 
12. In order to inform our analysis of the journal’s usage statistics, we asked respondents to 

tell us their preferences for accessing the journal online. When given options of viewing 
the Abstract, full-text HTML and full-text PDF versions of an NAR article, the majority 
of respondents (45%) will choose the PDF version first; 37% choose the Abstract view 
first.  If accessing the HTML version of an interesting article first, 85% of respondents 
said that they ‘Usually’ or ‘Always’ go on to download the PDF version (for printing, 
filing etc.). In contrast, if accessing the PDF version of an interesting article first, 69% of 
respondents said that they ‘Never’ go on to download the HTML version. 

 
13. The full-text of open access NAR is also independently hosted by and freely available via 

the repository PubMed Central. However the majority of respondents who stated that 
they access NAR through PubMed Central had misinterpreted the question as referring 
to the PubMed searching interface. Those who had clearly understood the distinction and 
stated that they use NAR via the PubMed Central route may do so because, for example, 
the site is felt to be easy and quick to use, it is guaranteed that all PubMed Central content 
will be accessible to them, or they randomly choose the PubMed Central full-text link 
when finding an NAR article during a PubMed or Google search. 

 
 

 3



NAR Author and Reader Survey 
April 2006 

 
CONTENTS 

Executive Summary ..................................................................................................................... 2 
1) Background ......................................................................................................................... 4 
2) NAR’s open access model ................................................................................................... 4 
3) Methodology ....................................................................................................................... 5 
4) Survey demographics........................................................................................................... 5 
5) Author views and behaviour ................................................................................................ 8 
6) Reader views and behaviour .............................................................................................. 19 
7) Survey ............................................................................................................................... 25 
 

1) Background 
Nucleic Acids Research (NAR) is a molecular biology journal (2004 impact factor: 7.26), providing 
rapid publication of research in 24 issues per year. The journal is owned and published by Oxford 
Journals, a Division of Oxford University Press, and is in its 34th volume in 2006. Following a 
survey of authors in March/April 2004, NAR introduced a fully ‘open access’ model in January 
2005, partially funded by author charges. This means that the journal is freely available to all 
online immediately upon publication, without the need of a subscription. Feedback from the 
journal’s community has been vital in informing how NAR’s open access experiment progresses. 
For example, a majority (63%) of the ~1050 respondents to the 2004 NAR survey stated that 
they would support a full open access model, partially funded by author charges, for NAR in 2005; 
54% went on to state that they would prefer the journal to adopt a full open access model in 2005 
(whereas 22% preferred an optional open access model; and 19% preferred the existing 
subscription-based model). 
 
Following the introduction of a full open access model in 2005, the journal has conducted a 
further large-scale survey in April 2006, with the aim of understanding the impact of the full open 
access model on authors and readers. 

2) NAR’s open access model 
Detailed information about NAR’s open access model can be found at 
http://www.oxfordjournals.org/our_journals/nar/announce_openaccess.html
 
Open access publication charges vary depending on whether the corresponding author's 
institution has NAR ‘membership’ (priced at £1500 / $2700 / €2250 in 2006). For reference, 
NAR’s open access publication charges per paper are as follows: 
 
Table 1: NAR open access charges 
 
Year Non-member Member 

2005 £900 / $1500 £300 / $500 

2006 £1000 / $1900 / €1500 £500 / $950 / €750 

 

 4

http://www.oxfordjournals.org/our_journals/nar/announce_openaccess.html


Special rates/waivers (£0–350) are available to corresponding authors based in countries 
included in Oxford Journal’s developing countries initiative 
(http://www.oxfordjournals.org/access_purchase/developing_countries.html). Waiver requests 
are also considered from those in financial hardship. Authors of commissioned review papers 
(‘Survey and Summary’ papers) are not required to pay open access charges. Editorial board 
members can choose from a free print subscription or one free publication per year. 
The open access charges outlined above are applied to articles of up to nine published pages in 
length. Each page above nine incurs an additional charge of £90/$170 per page. Colour figures 
are not subject to an additional charge, although the use of colour is subject to the Editor's 
discretion. 

3) Methodology 
The 2006 NAR survey was conducted between 29th March and 25th April 2006. An email 
containing a hypertext link to the online survey (hosted by SurveyMonkey.com) was sent to 
NAR’s online submission and peer review database (14,795 emails sent). Respondents therefore 
represent members of NAR’s community – including authors, reviewers, readers, and editorial 
board members. The total number of useable, fully completed surveys was 1144 (see Table 2), 
giving a response rate of approximately 9%. 
 
Table 2: Survey response rate 
 
Total sample: 14,795 
Not delivered (bounce backs): 1399 
Effective sample: 13,396 
Clicked on survey link: 2424 
Began survey: 2275 
Did not complete: 1131 
Non-completion rate: 50% 
Completed survey: 1144 
Completion rate: 50% 
Response rate (approx.): 9% 
 

4) Survey demographics 

a) Full respondent set 
Of the 1144 respondents who completed the survey, 82% are male and 18% are female 
(Question 3). The majority of respondents (72%) work in a university or medical school, with a 
further 16% based in other non-commercial research institutions. Four percent of respondents 
work in industry (Figure 1). The journal is international in remit, reflected in the geographical 
distribution of respondents (Figure 2): Europe: 44%; North America: 37%; Asia: 14%; Middle 
East: 2%; Australia and New Zealand: 2%; Central and South America: 1%; Africa: 1%. A good 
balance of age ranges is also represented (Figure 3), with 23% of respondents aged 35 and under, 
36% aged 36–45; 26% aged 46–55; and 15% aged 56 and over. It will be interesting to analyse 
whether attitudes towards open access publishing vary between these age groups. 
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Figure 1: (number of respondents, n=1144) 
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Figure 2: (n=1144) 
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Figure 3: (n=1144) 

Survey respondents by age (Q4)
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b) Author subsets 
The survey was sent to diverse members of NAR’s community, sourced from the journal’s online 
submission and peer review database. Recipients might therefore be an author (rejected or 
published since 2002, perhaps multiple times), reviewer, editorial board member, or a 
combination thereof.  As illustrated by Figure 4, the majority of respondents stated that they had 
not published a paper in NAR between 2004 and March/April 2006. For example, of the 1144 
respondents, 731 (64%) had not published in NAR as either a co-author or as a 
main/corresponding author in 2005 (the year of the journal’s move to full open access).  
Therefore, in order to analyse the views and behaviour of published NAR authors specifically, we 
have also isolated various subsets of the respondents, based on responses to Question 5 (How 
many papers have you published in NAR, in 2006 year to date, 2005 and 2004, as 
main/corresponding author and as co-author?). 
 

i) Respondents who published one paper in 2005 as main author 
Of the 1144 respondents who completed the survey, 283 (25%) stated that they had published 
one paper in NAR during 2005 as the main/corresponding author. This was an important year 
for NAR, as January 2005 saw the launch of the journal’s full open access experiment. NAR is 
felt to have a loyal authorship, and a strong sense of community, and so a key aim of the survey 
was to find out how authors publishing in 2005 felt about the new open access model.  To this 
end, we analysed responses to the author-based questions (Questions 6–20) for this subset of 283 
respondents. The demographic profile of the ‘2005: 1 paper: main author’ subset was very similar 
to the profile of the full respondent set, with the following exceptions: 

- A slightly higher percentage of respondents based in Asia (14% for the full set; 17% for 
the ‘2005: 1 paper: main author’ subset). 

- A slightly lower percentage of respondents based in Europe (44% for the full set; 40% 
for the ‘2005: 1 paper: main author’ subset). 

- A slightly higher percentage of respondents aged 25–35 (22% for the full set; 27% for the 
‘2005: 1 paper: main author’ subset). 

- A slightly lower percentage of respondents aged 46 or over (41% for the full set; 37% for 
the ‘2005: 1 paper: main author’ subset). 
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ii) Respondents who published one paper in 2006 to date as main author 
The journal’s open access experiment continues in 2006. Of the 1144 respondents who 
completed the survey, 164 (14%) stated that they had published one paper in NAR during 2006 
(year to date) as the main/corresponding author. Of these 164, 31 stated that they had also 
published one paper in NAR during 2005 as main/corresponding author. The demographic 
profile of the ‘2006: 1 paper: main author’ subset was again very similar to the profile of the full 
respondent set, with the following exceptions: 
 

- A slightly higher percentage of respondents based in Asia (14% for the full set; 17% for 
the ‘2006: 1 paper: main author’ subset). 

- A slightly lower percentage of respondents based in Europe (44% for the full set; 42% 
for the ‘2006: 1 paper: main author’ subset). 

- A slightly lower percentage of respondents based in North America (37% for the full set; 
34% for the ‘2006: 1 paper: main author’ subset). 

- A slightly higher percentage of male respondents (82% for the full set; 85% for the ‘2006: 
1 paper: main author’ subset). 

- A slightly higher percentage of respondents aged 25–35 (22% for the full set; 28% for the 
‘2006: 1 paper: main author’ subset). 

- A lower percentage of respondents aged 46 or over (41% for the full set; 32% for the 
‘2006: 1 paper: main author’ subset). 

 
iii) Respondents who published one paper in 2004 as main author 

Of the 1144 respondents who completed the survey, 204 (18%) stated that they had published 
one paper in NAR during 2004 as the main/corresponding author. Of these 204, 50 stated that 
they had also published one paper in NAR during 2005 as main/corresponding author. The 
demographic profile of the ‘2004: 1 paper: main author’ subset was again very similar to the profile 
of the full respondent set, with the following exceptions: 

- A slightly higher percentage of respondents based in North America (37% for the full set; 
40% for the ‘2004: 1 paper: main author’ subset). 

- A slightly lower percentage of respondents based in Central or South America, Africa or 
the Middle East (4% for the full set; 1% for the ‘2004: 1 paper: main author’ subset). 

 
 
 

5) Author views and behaviour 

a) Frequency of publication in NAR 
We asked survey respondents how many papers they had published in NAR, either as 
main/corresponding author or as a co-author, in 2004, 2005 and 2006 year to date (March/April 
2006). As illustrated by Table 3 and Figure 4, the majority of respondents stated that they had not 
published a paper in NAR between 2004 and March/April 2006. 
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Table 3: Frequency of publication in NAR (Q5; full respondent set; n=1142) 
 
 Number of papers published 

2004 0 1 2 3 4 5 or 
more 

As main / 
corresponding author 

80% (911) 18% (204) 2% (24) 0% (3) 0% (0) 0% (0) 

As a co-author 88% (1004) 10% (113) 2% (18) 0% (5) 0% (1) 0% (1) 

2005       
As main / 

corresponding author 72% (824) 25% (283) 3% (29) 0% (3) 0% (2) 0% (1) 

As a co-author 
87% (999) 10% (115) 2% (23) 0% (2) 0% (0) 0% (3) 

2006 ytd       
As main / 

corresponding author 84% (960) 14% (164) 1% (12) 0% (2) 0% (1) 0% (3) 

As a co-author 93% (1060) 4% (51) 1% (6) 1% (9) 0% (5) 1% (11) 

 
 
Figure 4: (n=1142) 
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In response to Question 7 (In which other journals have you published in 2005 and 2006 year to 
date?), we have so far analysed the data for the 283 respondents in the ‘2005: 1 paper: main 
author’ subset. Of the 224 respondents in this subset who answered Question 7, 100% listed at 
least one other journal, 78% listed at least two other journals, and 56% listed at least three other 
journals. Ten percent of the 224 respondents listed six journals or more. Commonly listed 
journals included Biochemistry, Bioinformatics, Journal of the American Chemical Society, Journal of Biological 
Chemistry, and PNAS.  However over 100 different journal titles were given, illustrating the 
breadth of NAR’s scope and the diverse publishing habits of this community. 
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b) Author satisfaction 
i) Respondents who published one paper in 2005 as main author 

Of the 1144 respondents who completed the survey, 283 (25%) stated that they had published 
one paper in NAR during 2005 as the main/corresponding author (the ‘2005: 1 paper: main 
author’ subset). NAR launched its full open access model in 2005, partially funded by author 
open access charges. These charges are mandatory for all authors (with the exception of 
commissioned review papers and authors based in eligible developing countries), although waiver 
requests are considered. A key aim of the 2006 NAR survey is to gauge the level of author 
satisfaction with the NAR publishing process since the adoption of full open access. 
 
Of the 283 respondents in the ‘2005: 1 paper: main author’ subset, 92% gave the experience of 
publishing with NAR a satisfaction rating of 4 or 5 (where 5 = very satisfied). Six respondents 
(2%) selected a satisfaction rating of 1 (‘not satisfied’) (Figure 5). 
 
Figure 5: (n=283) 

Author satisfaction with NAR  publishing experience (Q6)
(5 = very satisfied; 1 = not satisfied)
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ii) Respondents who published one paper in 2006 to date as main author 
The response to Question 6 (satisfaction with the NAR publishing experience) from the ‘2006: 1 
paper: main author’ subset (n=164) was similar to that of the ‘2005: 1 paper: main author’ subset. 
Of the 164 respondents, 87% gave the experience of publishing with NAR a satisfaction rating 
of 4 or 5 (where 5 = very satisfied). Eight respondents (5%) selected a satisfaction rating of 1 
(‘not satisfied’). 
 

iii) Respondents who published one paper in 2004 as main author 
The response to Question 6 (satisfaction with the NAR publishing experience) from the ‘2004: 1 
paper: main author’ subset (n=204) was also similar to that of the ‘2005: 1 paper: main author’ 
subset. Of the 204 respondents, 89% gave the experience of publishing with NAR a satisfaction 
rating of 4 or 5 (where 5 = very satisfied). Nine respondents (4%) selected a satisfaction rating of 
1 (‘not satisfied’). 
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c) Author perceptions of NAR and reasons for publishing 
i) Respondents who published one paper in 2005 as main author 

In Question 8 of the survey, we asked authors to indicate to what extent they agreed with various 
statements (Figure 6). For example, of the 283 respondents in the ‘2005: 1 paper: main author’ 
subset, 95% agreed or strongly agreed that the journal’s impact factor is attractive; 94% agreed or 
strongly agreed that the journal provides rapid publication; 90% agreed or strongly agreed that 
the journal has a well respected editorial team. This suggests that NAR is an attractive journal in 
which to publish for a number of reasons. When asked whether the principle of free access for all 
is important to them, 88% of the ‘2005: 1 paper: main author’ subset agreed or strongly agreed; 
78% agreed or strongly agreed that unrestricted re-use of their article after publication is 
important to them; 80% agreed or strongly agreed that they perceive the readership of an open 
access journal to be larger than a subscription-access journal. 
 
Figure 6: (n=283) 

Author perceptions of NAR  (Q8) Mean score (1 = strongly agree)
(respondent subset – 2005: 1 paper: main author)
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In Question 9, we then asked whether the respondent would have published in NAR if the 
journal had not offered open access publication (Figure 7). Of the 283 respondents in the ‘2005: 
1 paper: main author’ subset, 225 (79%) said ‘Yes’; 39 (14%) said ‘Don’t know’; and 19 (7%) said 
‘No’. 
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Figure 7: (n=283) 
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ii) Respondents who published one paper in 2006 to date or 2004 as main author 

Analysis of Questions 8 and 9 for the ‘2006’ and ‘2004: 1 paper: main author’ subsets (164 and 
204 respondents, respectively) produces similar results to the ‘2005: 1 paper: main author’ subset. 
 

iii) Full respondent set 
Analysis of the full respondent set (1144 respondents) for Questions 8 and 9 also produces 
similar results, suggesting that the ‘2005: 1 paper: main author’ subset is representative of the 
community in general. 

- 70% of the full set answered ‘Yes’ to Question 9 
- 7% of the full set answered ‘No’ to Question 9 
- 23% of the full set answered ‘Don’t know’ to Question 9 

 
The main difference in the responses of the ‘2005: 1 paper: main author’ subset and the full 
respondent set to Question 9 is that a higher percentage of the full respondent set answered 
‘Don’t know’ when asked whether they would publish in NAR if the journal had not offered 
open access, reflecting the fact that they are not necessarily recent NAR authors and so may not 
have had the opportunity to consider this question fully. 
 

iv) Breakdown of full respondent set by age 
We have analysed the response to Question 9 for the full respondent set by age range (Table 4). 
 
Table 4: Would respondent have published in NAR if it did not offer open access? (Q9; 
full respondent set by age range; n=1144) 
 

Response to Question 9 (%) Age n 
Yes No Don’t know 

<25 7 71 0 29 
25–35 247 68 8 24 
36–45 417 69 9 22 
46–55 301 75 6 19 
56–65 139 64 7 29 
65+ 33 70 6 24 
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d) Payment of author charges 
i) Respondents who published one paper in 2005 as main author 

In Question 10 of the survey, we asked authors whether they had paid the applicable open access 
charge for the last paper they had published in NAR.  Figure 8 illustrates the response of the 
‘2005: 1 paper: main author’ subset to this question.  Of the 283 respondents, 39% stated that 
they had paid the full open access charge.  Deducting the 29 respondents who stated that another 
author took care of payment, and the 16 respondents who did not know what they had paid, 
leaves 238 respondents who stated that they had paid a particular charge (or requested a waiver) 
themselves. Of these, 8% (19) stated that they had not been required to pay a charge (either 
because there was no charge payable or they were granted a waiver); 47% (111) stated that they 
had paid the full open access charge; and 45% (108) stated that they had paid the reduced 
‘member’ charge. In reality, Oxford Journal’s NAR open access charge database provides a 
different picture: in 2005, approximately 8% of authors did not pay an open access charge; 65% 
of published authors were able to access the NAR member version of the open access charge 
form and therefore qualified for the reduced ‘member’ charge; while 27% of authors paid the full 
open access charge.  The difference in these figures (27% actually paying the full open access 
charge in 2005 versus 47% of the ‘2005: 1 paper: main author’ subset stating that they had paid the 
full open access charge) could be due to over representation of non-member authors in the 
survey sample, but is more likely due to authors not understanding that the reduced ‘member’ 
charge is not the full open access charge for the journal. 
 
Figure 8: (n=283) 

Did respondent pay the open access charge for their last NAR paper? (Q10) 
(respondent subset – 2005: 1 paper: main author)
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*Due to full subsidy by JISC in 2005, developing country rate, commissioned review paper waiver , or 
editorial board waiver. 
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In Question 11 of the survey, we asked authors which source of funding they had used to pay the 
applicable NAR open access charge. Of the 283 respondents in the ‘2005: 1 paper: main author’ 
subset, the majority (66%) said that they had used research grant funds to pay the open access 
charge (Figure 9). 
 
Figure 9: (n=226) 

Source of funding used by respondent to pay open access charge (Q11) 
(respondent subset – 2005: 1 paper: main author)
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Of the 283 respondents in the ‘2005: 1 paper: main author’ subset, 65% stated that they were 
aware prior to the survey of the NAR institutional membership model, which means that authors 
based at member institutions are eligible for reduced open access charges (Question 12). 
Respondents who were aware of the membership model were also asked how they had heard 
about the model (Question 13). Oxford Journals and the Editors of NAR continue to use a 
variety of means to communicate NAR’s new open access model to libraries, institutions, authors 
and readers. Sampling the responses to this question suggested a variety of communication 
methods had been successful, e.g.: 

- “From NAR's web page” 
- “Reading the NAR information to authors” 
- “I believe through email announcements from NAR” 
- “I was informed when I submitted a paper in NAR” 
- “Discussions with colleagues” 
- “Institutional library” 
- “Directly from an editor” 
- “Reading the press” 

 
We then outlined the 2006 NAR open access charges and asked respondents whether they would 
submit to NAR this year, if they had an appropriate paper (Question 14). Figure 10 shows the 
responses of the ‘2005: 1 paper: main author’ subset to this question. 
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Figure 10: (n=283) 

Future behaviour: will respondent consider publishing again in NAR in 
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The following comments represent a sample of those given by the 19 respondents (‘2005: 1 
paper: main author’ subset) who selected the ‘Other’ option in response to Question 14 (Figure 
10). These effectively illustrate the spectrum of positive and negative responses to the journal’s 
open access experimentation: 
 

- Definitely YES and will pay the open access charges depending on the available grant. 
- Yes. The journal is what I choose, not the cost. 
- Yes, but I worry about my current institution's ability/willingness to pay nearly $2000. 

That is a lot of money for a small public institution to pay for one publication. 
- We would probably consider it, however, the open access charge is ridiculous, and cuts 

into our ability to properly fund our research interests. Science has done well under the 
old subscription-based systems, where primary revenue was derived from the readership. 
Making papers open-access does not necessarily increase the readership, so long as inter-
library loans are still possible. The increased burden on authors to publish, and then pay 
for this out of their research dollars creates a scenario where more and more tax-based 
research dollars are spent on dissemination of results, and less on discovery. 

- No, because our institution has cancelled its membership with NAR this year and I failed 
to convince them. I can't afford paying $1900 for one publication from my research/seed 
money. I would rather publish it in other open access journals that do not charge or 
charge a reasonable amount like $500. 

- The price of the publication is really a problem, since there are other journals, of the same 
quality and impact, which offer free publication. 
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ii) Respondents who published one paper in 2006 to date as main author 
Analysis of Question 10 for the ‘2006: 1 paper: main author’ subset (164 respondents), produced 
slightly different results: 
 

- A higher percentage of respondents stated that they had paid the full open access charge 
(46% for the ‘2006: 1 paper: main author’ subset; 39% for the ‘2005: 1 paper: main 
author’ subset). 

- Of the 138 respondents in the ‘2006: 1 paper: main author’ subset who stated that they 
had paid a particular charge (or requested a waiver) themselves, 13% (cf. 8% for 2005) 
stated that they had not been required to pay a charge (either because there was no charge 
payable or they were granted a waiver); 54% (cf. 47% for 2005) stated that they had paid 
the full open access charge; and 34% (cf. 45% for 2005) stated that they had paid the 
reduced ‘member’ charge. 

 
Analysis of Questions 11–13 for the ‘2006: 1 paper: main author’ subset produces very similar 
results to the 2005: 1 paper: main author’ subset. 
 
Analysis of Question 14 for the ‘2006: 1 paper: main author’ subset, produced slightly different 
results: 

- For both the ‘2005’ and ‘2006: 1 paper: main author’ subsets, 49% of respondents stated 
that they would consider publishing an appropriate paper in NAR in 2006, and would be 
able to pay the regular open access charge (£1000). 

- However, a lower percentage of respondents stated that they would publish an 
appropriate paper in NAR in 2006 but only if their institution had membership (23% for 
the ‘2006: 1 paper: main author’ subset; 32% for the ‘2005: 1 paper: main author’ subset). 

- A higher percentage of respondents stated that they would publish an appropriate paper 
in NAR in 2006 but only if the open access charge could be waived (18% for the ‘2006: 1 
paper: main author’ subset; 11% for the ‘2005: 1 paper: main author’ subset). 

 
These results suggest that authors in the ‘2006: 1 paper: main author’ subset who have already 
published one NAR paper in 2006, might have more difficulty finding further funds this year to 
pay the open access charge for a second paper. 
 

iii) Full respondent set 
Analysis of Question 12 for the full respondent set produced a different result. Of the 1143 
respondents, 45% stated that they were aware prior to the survey of the NAR institutional 
membership model (cf. 65% for the ‘2005: 1 paper: main author’ subset). This suggests that a 
significant number of authors become aware of the membership model during the publication 
process itself. As this is a new model, this was not of great surprise, but it does indicate the 
importance of communicating information about the journal’s model to authors at various stages 
of the submission process. 
 
Analysis of Question 14 for the full respondent set, produced slightly different results: 

- For the full set, the ‘2005’ and ‘2006: 1 paper: main author’ subsets, 49% of respondents 
stated that they would consider publishing an appropriate paper in NAR in 2006, and 
would be able to pay the regular open access charge (£1000). 

- However, a lower percentage of respondents stated that they would publish an 
appropriate paper in NAR in 2006 but only if their institution had membership (29% for 
the full set; 32% for the ‘2005: 1 paper: main author’ subset). 

- A higher percentage of respondents stated that they would publish an appropriate paper 
in NAR in 2006 but only if the open access charge could be waived (13% for the full set; 
11% for the ‘2005: 1 paper: main author’ subset). 
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iv) Breakdown of full respondent set by age 
We have also analysed the response to Question 14 for the full respondent set by age range 
(Table 5). 
 
Table 5: Will respondent consider publishing an appropriate paper in NAR in 2006? (Q14; 
full respondent set by age range; n=1144) 
 

Response to Question 14 (%) Age n 
Yes, regular 
charge 

Yes, 
member 
charge 

Yes, waiver No Other 

<25 7 43 29 14 14 0 
25–35 247 53 29 11 1 6 
36–45 417 49 30 12 1 8 
46–55 301 48 28 14 1 8 
56–65 139 44 30 16 3 6 
65+ 33 36 18 27 6 12 
 

e) Position of the author’s institution and funding agency on open access 
i) Respondents who published one paper in 2005 as main author 

When asked whether their institution/company made funds available for the payment of 
publication charges, of the 283 respondents in subset 2005: 1 paper: main author, the majority 
(45%) said ‘No’; 41% said ‘Yes, always’ or ‘Yes, sometimes’ (Figure 11). 
 
Figure 11: (n=283) 

Does the respondent's institution make funds available for publication 
charges? (Q15)
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Of the 283 respondents in subset ‘2005: 1 paper: main author’, 22% said that their institution 
encouraged them to publish under an open access model; 37% said that their institution did not 
(actively?) encourage this; and 40% said that they did not know (Question 16). When asked 
whether their institution provided guidance/support for paying open access publication charges 
(Question 17), 15% said ‘Yes’; 45% said ‘No’; and 40% ‘Did not know’. 
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When asked whether their research grant(s) provides funds for the payment of publication 
charges, of the 283 respondents in subset ‘2005: 1 paper: main author’, the majority (34%) said 
‘Yes, sometimes’; a further 27% said ‘Yes, always’; 15% said ‘No’ (Figure 12). 
 
Figure 12: (n=283) 
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Of the 205 respondents in subset ‘2005: 1 paper: main author’, who answered optional Question 
19, 125 (61%) said that their research grant might allow for ‘unspecified publication costs; 84 
(41%) said that their research grant might allow for ‘miscellaneous costs – which might include 
publication costs’; 9 (4%) had experience of a research grant that allowed specifically for open 
access charges. 
 

ii) Respondents who published one paper in 2006 to date or 2004 as main author 
Analysis of Questions 15–19 for the ‘2006’ and ‘2004: 1 paper: main author’ subsets produces 
similar results to the ‘2005: 1 paper: main author’ subset. 
 

iii) Full respondent set 
Analysis of Questions 15–19 for the full respondent set produces similar results to the ‘2005: 1 
paper: main author’ subset. 
 

f) Self-archiving behaviour 
i) Respondents who published one paper in 2005 as main author 

Under NAR’s open access model, self-archiving of the accepted and/or final published version is 
allowed immediately (with certain provisions; see 
http://www.oxfordjournals.org/access_purchase/self-archiving_policyc.html). The pre-print 
version of the manuscript can also be self-archived. We therefore asked NAR authors whether 
they had archived their open access paper (in preprint, accepted manuscript, or final published 
form) in any of the following: personal web site, department’s web site, institutional repository, 
subject-based repository (Question 20). Of the 283 respondents in subset ‘2005: 1 paper: main 
author’, 111 answered the optional question on self-archiving behaviour. This suggests that of the 
283 authors in this subset, 39% had deposited or posted their NAR paper elsewhere under the 
open access model. In the majority of cases, the version disseminated in this way was the final 
published form, rather than the preprint or accepted manuscript (Figure 13).  

 18



Figure 13: (n=111) 
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ii) Respondents who published one paper in 2006 to date as main author 
Of the 164 respondents in subset ‘2006: 1 paper: main author’, 81 answered the optional question 
on self-archiving behaviour. This suggests that of the 164 authors in this subset, 49% had 
deposited or posted their NAR paper elsewhere under the open access model (cf. 39% in the 
‘2005: 1 paper: main author’ subset). Again, in the majority of cases, the version disseminated in 
this way was the final published form, rather than the preprint or accepted manuscript. Although 
the size of the sample is small, the results for the ‘2006’ and ‘2005: 1 paper: main author’ subsets 
appear to indicate a shift towards authors depositing their NAR paper in an institutional 
repository [18/111 respondents (16%) in the ‘2005: 1 paper: main author’ subset, cf. 25/81 
respondents (31%) in the ‘2006: 1 paper: main author’ subset].  At the same time, fewer authors 
appear to be posting their paper on their department’s web site [53/111 respondents (48%) in the 
‘2005: 1 paper: main author’ subset, cf. 32/81 respondents (39%) in the ‘2006: 1 paper: main 
author’ subset]. 

6) Reader views and behaviour 
 

Of the 1144 respondents who completed the survey, 83% stated that they had access to NAR 
content online (e.g. through a subscription) prior to the journal’s move to open access; 11% said 
that they did not; 7% ‘Did not know’ (Question 21). 
 
When asked how often they accessed NAR online, a majority of the 1144 respondents (36%) said 
‘once or twice a month’; 24% said ‘once or twice a week’; 22% said ‘occasionally’; 16% said ‘only 
when alerted to an article of interest’ (Figure 14). 
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Figure 14: (n=1144) 
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When asked whether NAR was of value to them on the occasions that they used the journal 
(Question 23), 743 respondents (65%) stated that the journal was of ‘High value’; 34% said that 
the journal was of ‘Moderate value’; and 1% ‘Did not know’. 
 
Of the respondents who subscribe to the content alerting services offered by the journal, the 
highest percentage (29%) stated that they subscribe to the Email Table of Contents alerting 
service (Figure 15). Of the three services described, ETOC alerting has been available for the 
longest period. 
 
Figure 15: (n=1143) 
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The full-text of NAR is also independently hosted by and freely available via the repository 
PubMed Central. Therefore, in Question 25 we asked whether respondents accessed NAR 
through that route: 289 respondents (25%) said ‘Yes, always’; 409 respondents (36%) said ‘Yes, 
sometimes’; 134 respondents (12%) said ‘Yes, occasionally; and 313 respondents (27%) said ‘No’. 
However, in Question 26 we then asked why respondents choose to access NAR through this 
route. This revealed that a large proportion (an estimated 70%) of those who stated that they 
accessed the journal ‘via PubMedCentral’ had interpreted the question as referring to the PubMed 
interface, frequently used for searching indexed journals for articles of interest, rather than 
PubMedCentral, the free access archive. A number of interesting comments were however made 
in response to Question 26 (reasons for accessing NAR via PubMed Central) by respondents 
who had clearly understood the distinction between PubMed and PubMed Central, for example: 

- “I very often find papers by searching PubMed, which provides full-text links to both 
NAR and PubMedCentral. It's therefore equally easy to access the full text by either 
route, so I have no grounds for preferring one route over the other.” 

- “I search for articles via Pubmed and specifically click ~30% of the time on the 
PubMedCentral link and 70% of the time on the journal link in order to support both 
sites.” 

- “Sometimes I search within PubMedCentral because my goal is to find only accessible 
articles. Also, links to older archival documents from different journals are uniform in 
PMC, but can be baroque in individual journal sites.” 

- “PubMedCentral is easy to use and it has collected many journals.” 
- “Because of higher speed of access and downloads. Actually I have not compared 

PubMedCentral and NAR Online, but in the most cases, publisher's sites are slower than 
PubMedCentral.” 

- “When I do a search through Google.” 
- “For older volumes not [freely] available on the main site.” 

 
When asked how often they can judge from the title and author of an NAR article whether it will 
be of interest, a majority of the 1144 respondents (72%) said ‘Usually’ (Figure 16). 
 
Figure 16: (n=1144) 
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The respondents were then given three viewing options and asked which option they would 
usually choose first: Abstract only; Full-text HTML; and Full-text PDF. Of the 1144 respondents, 
the majority (45%) said that they would select the PDF option first; 37% said that they would 
select the Abstract option first; while 11% said that they would select the full-text HTML option 
first. The remainder said that ‘it varies too much to say’ (Figure 17). 
 
Figure 17: (n=1144) 
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In Question 29, we asked respondents why their community might make heavy use of the 
abstract view of NAR articles, because the logs for the journal show considerable abstract usage. 
From the responses, it is clear that abstracts are a popular means to obtain a quick overview of an 
article, to decide whether it is of interest and relevance, and therefore worth reading in more 
detail. One respondent commented that there is a ‘greater tendency for authors to make 
judgements on an article from the abstract when writing their own papers or reviews’. Another 
commented that ‘often reading the abstract is sufficient to get the point if you're not interested in 
all the details’. 
 
When asked whether they always read the full paper before citing it in their work (Question 31), 
51% of the 1144 respondents said ‘Yes’; 40% said that it ‘Depends’; and 9% said ‘No’. 
 
When asked how often they can judge from the abstract of an NAR article whether it will be of 
interest, 40% of the 1144 respondents said ‘60–80% of the time’; a further 32% said ‘80– 100% 
of the time’ (Figure 18). 
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Figure 18: (n=1144) 
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To help inform conclusions drawn from analysis of the journal’s usage logs, we also asked 
authors how often they would download the PDF version of an NAR article after finding the 
HTML version useful, and vice versa. 
 
Of the 1044 respondents who answered the optional Question 32, 50% said that they ‘Always’ 
download the PDF version of an article if the HTML version is their first view and is of interest; 
35% said ‘Usually’; 13% said ‘Sometimes’; 1% said ‘Never’ (Figure 19). When asked what is the 
most important reason for downloading the PDF version, 61% said ‘Printing’; 20% said ‘Filing’; 
and 13% said ‘Viewing on screen’ (Question 33). 
 
Figure 19: (n=1044) 
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Of the 1070 respondents who answered the optional Question 34, 69% said that they ‘Never’ 
download the HTML version of an article if the PDF version is their first view and is of interest; 
27% said ‘Sometimes’; 2% said ‘Usually’; 2% said ‘Always’ (Figure 20).  When asked what is the 
most important reason for downloading the HTML version, 51% said ‘Viewing on screen’; 8% 
said ‘Printing’; and 6% said ‘Filing’ (Question 35). A further 36% answered ‘Other’. ‘Other’ 
reasons frequently given by respondents for downloading the HTML version include: to search, 
to view and download higher quality figures, to follow links to cited or citing articles 
 
Figure 20: (n=1070) 

If the respondent views the PDF version first , and it is of interest, do they 
download the HTML version ? (Q34) (full respondent set)
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7) Survey 
Online survey text: 
 
NAR introduced a fully ‘open access’ model in 2005, partially funded by author charges. This means that 
the journal is freely available to all online immediately upon publication, without the need of a 
subscription. Feedback from the journal’s community will continue to be vital in informing how we move 
forward with this important initiative. We would therefore be very grateful if you could take a short time 
to complete the below survey. 
 
About you 
 

1. I work in a: 
University or medical school 
Other public sector 
Other non-commercial research institution 
Industrial/business sector 
Private consultant 
Retired 
Other (please specify) 

 
2. I live in: (drop down menu of countries provided) 
3. I am: 

Male 
Female 

4. I am aged: 
<25 years 
25–35 
35–45 
45–55 
55–65 
>65 years 

 
As an author 
 

5. How many papers have you published* in NAR, 
a. In 2004 

i. As main/corresponding author 
ii. As a co-author 

b. In 2005 
i. As main/corresponding author 
ii. As a co-author 

c. In 2006 year to date 
i. As main/corresponding author 
ii. As a co-author 

 
*By published we mean that the paper has been accepted and has appeared in an issue of the journal. 
 

6. On a scale of 1 to 5 (where 5 is very satisfied and 1 is not satisfied), how would you rate your 
overall experience of publishing with NAR? 

 
7. In which other journals have you published in 2005 and 2006 year to date? Please list up to 10 

journals, the no. of papers published, and indicate your experience rating for these journals 
(where 5 is very satisfied and 1 is not satisfied). 
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8. Reasons for publishing in NAR (options ‘strongly agree’, ‘agree’, ‘disagree’, ‘strongly disagree’ or ‘no opinion’) 
a. The principle of free access for all is important to me. 
b. I perceive the readership of an open access journal to be larger than a subscription-access 

journal 
c. NAR is prestigious in my field 
d. The journal’s impact factor is attractive 
e. The journal has a well respected editorial team 
f. The journal provides high quality peer review 
g. The journal provides rapid publication 
h. Unrestricted re-use of my article after publication is important to me 

 
9. Would you have published your paper(s) in NAR if it had not offered open access? 

Yes, no, don’t know 
 

10. Thinking about the last paper you published in NAR under the open access model, did you pay 
the applicable open access charge? 

- Yes, I paid the full open access charge 
- Yes, I paid the reduced ‘member’ open access charge 
- No, because another author took care of payment 
- No, because there was no charge payable (due to full subsidy by JISC, developing country 

rate, survey and summary paper, editorial board waiver) 
- No, because I applied for a full financial hardship waiver 
- Don’t know 

 
11. If you answered yes to the previous question, which source of funding did you use: 

- Research grant 
- Other department funds 
- Other institutional funds 
- My own personal funds 
- A combination of the above 
- Other sources (please specify) 
- Don’t know 

 
12. Were you aware prior to this survey of the NAR institutional membership model, which means 

that authors based at member institutions are eligible for reduced open access charges? Yes, No 
 

13. If yes, please tell us how you became aware of the institutional membership model. 
 
14. NAR 2006 author charges are as follows: 

 
15.  

Member institution - £500/$950/€750  
Non-member institution - £1000/$1900/€1500  
 
Developing countries:  
Member institution  
List A - free  
List B - free  
Non-member institution  
List A - free  
List B - £350/$665 
 
If you have an appropriate paper to submit, will you consider publishing in NAR this year?  
- Yes, and I would be able to pay the regular open access charge 
- Yes, but only if my institution has membership 
- Yes, but only if the open access charge could be waived 
- No (please give reason) 
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16. Are funds for paying publication charges made available to you by your institution/company? 

Yes - Always 
Yes - Sometimes 
Yes - Occasionally 
No 
Don’t know 

 
17. Does your institution encourage you to publish your work under an open access model? 

Yes, No, Don’t know 
 

18. If yes, do they offer guidance/support for paying open access publication charges? 
Yes, No, Don’t know 

 
19. Are funds for paying publication charges made available to you in your research grant(s): 

Yes - Always 
Yes - Sometimes 
Yes - Occasionally 
No 
Don’t know 

 
20. If you answered yes to question 13, are funds made available in your research grant(s) (please tick 

all that apply): 
a. Specifically for open access charges 
b. For unspecified ‘publication costs’ 
c. For ‘miscellaneous costs’ which can include publication costs 
d. Don’t know 

 
21. Have you done any of the following with the open access paper(s) you published in NAR (please 

tick all that apply)? 
a. Posted it on my personal web page (preprint form, accepted manuscript form, final 

published form) 
b. Posted it on my department’s web site (preprint form, accepted manuscript form, final 

published form) 
c. Deposited it in an electronic institutional repository (preprint form, accepted manuscript 

form, final published form) 
d. Deposited it in an electronic subject-based repository (preprint form, accepted 

manuscript form, final published form) 
 
As a reader 
We are working with CIBER at the UCL Centre for Publishing, to understand the impact of open access 
on how NAR is used. The results of their log analysis look set to reveal some fascinating observations 
about the way the virtual scholar behaves, but to draw reliable conclusions we need to understand how 
you use NAR as a reader.  Please think about how you use NAR specifically when answering each of the 
remaining questions.  
 

22. Before the introduction of NAR’s new open access model were the research articles published in 
the journal available to you online? (e.g. through a personal or institutional subscription)? 
Yes, no, don’t know 

 
23. How often do you access NAR Online? 

- Daily 
- Once or twice a week 
- Once or twice a month 
- Occasionally 
- Only when alerted of an article of interest 
- Never 
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24. On the occasions that you use NAR, was the journal of value to you? 

 
Yes – of high value 
Yes – of moderate value 
No 
Don’t know 

 
25. Do you subscribe to the following alerts?  

- Email Table of Contents service (ETOC) (yes, no, don’t know) 
- CiteTrack (yes, no, don’t know) 
- RSS feed (yes, no, don’t know) 

 
26. NAR content is also available via PubMedCentral. Do you access NAR through that route? 

Yes - Always 
Yes - Sometimes 
Yes - Occasionally 
No 
 

27. If you answered Yes to the above question, please briefly explain why. 
 

28. How often can you judge from the title and author of an NAR article whether it will be of 
interest to you? 

Always, usually, sometimes, never 
 
29. An NAR article of potential interest to you is available online and you are given the following 

options:  
View Abstract only 
View Full-text HTML 
View Full-text PDF 

Which option do you usually take first? 
 Abstract 
 Full-text HTML 
 Full-text PDF 
 It varies too much to say 

 
30. Our logs show considerable numbers of views to the abstracts of NAR articles. On the basis of 

your own online behaviour can you tell us why this should be so? 
 

31. For approximately what percentage of times can you determine from the abstract whether an 
NAR article will be of interest to you?  

0–20% 
20–40% 
40–60% 
60–80% 
80–100% 

 
32. Do you always read the full paper before you cite it in your work? 

Yes, no, depends 
 

33. If the HTML version is your first view of a full article and it is of interest to you, do you 
download the PDF version? 

Always, usually, sometimes, never 
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34. If you answered yes to the previous question, what is your most important reason for downloading 

the PDF version? 
- viewing on screen 
- printing 
- filing 
- other – please specify 

 
35. If the PDF version is your first view of a full article and it is of interest to you, do you 

download the HTML version? 
Always, usually, sometimes, never 
 

36. If you answered yes to the previous question, what is your most important reason for downloading 
the HTML version? 

- viewing on screen 
- printing 
- filing 
- other – please specify 

 
Optional 
 
You are not obliged to complete the following section, but if you would be willing to have a brief 
telephone conversation or exchange of emails with us to expand on the views you have provided in this 
survey, please enter your contact details below: 
 
Name: 
Postal address: 
Email address: 
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Evaluation of Open Access Journal Experiment: 
Stage 2 Interim data 

Introduction 

OUP would like to compare usage and citation patterns for three well-established journals 
that are being published from 2005 under different open access (OA) models. OUP 
considered that trends in the usage of two of these journals had been increasing before the 
access model was changed, and they would like to compare what is happening under the 
open access model with what might have happened if subscription model had been 
maintained. The aim (at least in part) is to disseminate information on what happens to use 
under open access, and inform future debate. The overall objective of this project is to 
investigate how open access to articles changes usage and citation patterns. 

The journals included are Nucleic Acids Research (NAR), Journal of Experimental Botany 
(JXB) and Bioinformatics. Volumes published between 2002 and 2006 are covered by this 
study. It is accepted that the models, and hence the findings of this research, are specific to 
these journals and may not devolve into more generic outcomes. Indeed, there are a number 
of alternative models which could be employed which may have a different outcome. OUP 
are investigating the effects of the change on the financial aspects of the journals. 

This report covers the second stage of the work, presenting an interim analysis including 
complete citation data from 2005, and usage data up to March 2006. It builds on the first 
stage of the work, which provided baseline figures from which the effects of moving to an 
open access model could be assessed. One further stage has been proposed, to be carried 
out towards the end of 2006, with at least one full year’s data available for the open access 
models being considered for all three journals. 

In the sections which follow, graphs of average abstract and article usage, and average 
citations are presented for each volume of each journal, measured as total uses divided by 
total number of articles in the volume. Formal time series modelling has not been thought 
appropriate at this stage. Some summary tables and statistics are also shown. The 
publishing models are described in detail, and specific points relating to the figures for each 
journal are noted. 

For this second stage of the work, articles which could be identified as being editorials, 
letters, corrections, meeting abstracts or review articles were omitted from the analysis. This 
the data presented here differ slightly from those in the Stage 1 report presented in 
December 2005. Notes on the data used, methodology and the various models applied to the 
three journals under consideration, updated from the Stage 1 report, have been given in an 
appendix to this report, for ease of reference. 
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Journal of Experimental Botany 

Publishing model: 
Vol 53 & 54 (2002-2003) 
All abstracts freely available from date of publication 
All articles subscription only. 

Vol 55 (2004) 
Up to and including issue 401 (June 2004), model as above. 

From issue 402 (July 2004), an optional open access model was introduced. Authors of 
original research articles could choose to pay for open access to their article, or continue 
under the subscription based model. All such papers with a UK based author had their open 
access fees paid under a JISC grant. 

A total of 10 OA articles have been included from 2004, with the first appearing in issue 405, 
September 2004. 

Vol 56 & 57 (2005-2006) 
The optional open access model has continued. The JISC funding lasted until June 2005 
(issue 416), although UK authored papers continue to have free OA. A second grant has 
been obtained, allowing this provision to continue into 2006. 

A total of 79 OA articles have been included from Vol 56 (2005), with 26 from Vol 57 (2006) 
(issues 1-6). 

Analysis 
Table 1.1 JXB Articles included Usage data were available up to volume 57, 

issue 6, March 2006. Table 1.1 gives details 
of the numbers of articles analysed in each 
volume. Figs 1a and 1b overleaf show the 
average number of accesses per article in 
each month following publication, 
summarised by journal volume, and whether 
or not open access.  

Volume Year Subscribed Open 
access 

53 2002 253  

54 2003 276  

55 2004 248 10 

56 2005 217 79 

57 (1-6) 2006 98 26 

There is evidence to suggest increasing 
usage over time. Volumes 55-57, which 
include some open access material, have a higher level of abstract accesses than volumes 
54 and 55, which do not. However, it is noticeable that abstract accesses for these earlier 
volumes show an increasing trend beginning around 14 and five months after publication. 
This suggests that the presence of open access articles in a journal not only increases 
interest in those issues containing open access articles, but may also increase interest in 
other volumes. This is not the only explanation for such a pattern of use, however, and 
investigation of the reasons for this are beyond the scope of this project. 

 

Article downloads show a similar pattern to abstract accesses, with the more recent volumes 
attracting higher levels of use, and increasing use for the earlier volumes beginning some 
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months after publication. This pattern is not apparent in either of the other two titles 
analysed. As might be expected, open access material attracts higher use in terms of full 
article downloads than subscription only articles in the same journal volume. 

Fig 1.1 JXB Mean abstract accesses 
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Fig 1.2 JXB Mean article downloads, all formats 
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Table 1.2 (overleaf) gives summary data for the first 12 months after publication, including 
any advance access. These figures are illustrated in Fig 1.3. Initial usage of articles in JXB 
was at similar levels for volumes 53 and 54, published in 2002 and 2003, although by the 
end of the first year, volume 54 had attracted 9% more downloads than volume 53. 

Usage increased for volume 55 (published in 2004) with subscribed articles having 49% 
higher usage in the first three months, and 64% higher in the first six months after publication 
than the previous two volumes. By the end of the first year, subscribed articles in volume 55 
had attracted almost twice the level of downloads of the previous two volumes. Open access 
articles achieved still greater use, with around one quarter more downloads per article than 

OUP OA experiment 
Stage 2 report May 2006 3 



Journal of Experimental Botany 

subscribed articles in the same volume in the first three months. The differential diminishes 
with time, however, to 20% after 6 months and 18% after one year.  

Volume 56 shows a further increase in use shortly after publication, with subscribed articles 
attracting 10% more downloads in the first three months, and open access articles 13% 
more, than volume 55. Although data are not yet complete for the first six months and year 
after publication for volume 56, indications are that the differential again diminishes over 
time, and for the first year after publication, subscribed articles in volume 56 have attracted 
slightly lower use than those in volume 55. 

Only partial data are available for volume 57, and these show a drop in use over the previous 
volume, particularly for subscribed articles. 

Table 1.2 JXB Usage summary for first 12 months 
Mean article downloads in  Volume Year 

1st 3 months 1st 6 months 1st year 

53 2002 354 485 696 

54 2003 355 492 759 

55  
subscribed articles 

2004  
528 

 
806 

 
1,316 

 open access articles  654 971 1,557 

56 
subscribed articles  

2005  
581 

 
877* 

 
1,292* 

 open access articles  742 1,068* 1,609* 

57 (1-6) 
subscribed articles  

2006  
427* 

  

 open access articles  691*   
* Incomplete data 

Fig 1.3 Summary of use for first 12 months after publication 
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Citation data 
Fig 1.4 shows the rate of citations of articles in JXB. Data were available up to the end of 
2005, so volume 57 is not included in the graph. There is no evidence here to indicate that 
open access articles attract a higher citation rate than subscription articles, and some 
indication that the reverse might be true.  However, there is relatively little data as yet on 
open access material. In particular, data for the last six periods reported for each volume are 
liable to change as data become available for the more recent issues. Table 1.3 summarises 
the citation data for the first two years after publication, illustrated in fig 1.5. 

Fig 1.4 JXB Mean citations per article 
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Table 1.3 JXB Citation summary for 
first two years 

Mean citations per 100 
articles in Volume Year 

1st 6 
months 

1st 
year 

2 
years 

53 2002 23 88 409 

54 2003 12 87 327 

55  
subscribed  

2004  
13 

 
88 509* 

 OA   0 80 145* 

56  
subscribed  

2005  
8 

 
109* 

 

 OA  12 63*  
* Incomplete data 

Fig 1.5 Summary of citation data 
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Nucleic Acids Research 

Publishing model: 
Volumes 30-31 (2002-2003) 
Abstracts freely available from date of publication 
Articles subscription only for 6 months; thereafter freely available as both full text and pdf 
files. 

Volume 32 (2004) 
Abstracts freely available from date of publication 
Main journal articles subscription only for 6 months; thereafter freely available as both full 
text and pdf files. 
Two special editions (on databases and web servers) available on open access from 
publication, as pdf and full text files 

Volumes 33-34 (2005-2006) 
Fully open access model from date of publication. Both full text and pdf versions of articles 
available. 

NAR has also been made available via PubMed Central, and usage data via this source are 
included. PubMed Central usage accounts for around 10-15% of article downloads for NAR. 
There may be a time delay between initial publication and availability via PubMed Central; 
this can lead to additional variation in the figures for individual issues of the journal, but tends 
to smooth out over complete volumes. 

Analysis 
Table 2.1 NAR Articles included Usage data were available up to 

volume 34, issue 5, March 2006. No data 
were available from the OUP site in respect 
of September 2003, March 2004 or 
June 2005. Table 2.1 shows the numbers 
of articles analysed in each issue. Note 
that the open access articles in volume 32 
were all published in two special issues – 
the Database issue in January 2004 and 
the Web server issue in July 2004. 

Volume Year Subscribed Open 
access 

30 2002 816  

31 2003 1,066  

32 2004 877 279 

33 2005  1,169 

34 (1-5) 2006  364 

 

Fig 2.1 shows the average number of abstract accesses per article in each month following 
publication, summarised by journal volume number, and whether or not open access. It is 
immediately clear that the special issues in volume 32 have a different pattern of use from 
the other issues in that volume. Subsequent volumes also include these two supplements 
(only the Database issue has been published to date in 2006). Examination of the data from 
volume 33 indicated that the supplements again had a rather unusual pattern of usage, both 
for abstracts and full article downloads. Fig 2.2, illustrating the pattern of full article 
downloads therefore excludes these special issues throughout. 
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Fig 2.1 NAR Mean abstract accesses 
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Fig 2.2 NAR Mean article downloads, all formats, excluding supplements 
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There is slight evidence of increasing use over time, although this is not as clear as for JXB 
above. Although there is only a short run of data for volume 33, usage appears to be at a 
similar level to the previous, subscription-based, volumes. Usage of volume 34 appears 
rather higher at this stage, although data are not complete. There is no apparent jump in 
usage for the subscription based volumes at the six month point, when all articles became 
freely available. 

Table 2.2 (overleaf) gives summary data for the first 12 months after publication, including 
any advance access. These figures are illustrated in Fig 2.3. Excluding the supplements, 
usage for the first three months appears relatively steady up to volume 33, although over the 
longer term, usage is increasing. Although volume 33 was available on open access from the 
date of publication, the rate of increase in use in the first six months does not appear to have 
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Nucleic Acids Research 

changed, although there is some indication of increased use in the first three months for 
volume 34. 

Table 2.2 NAR Usage summary for first 12 months 
Mean article downloads in  Volume Year 

1st 3 months 1st 6 months 1st year 

30 2002 759 1,018 1,467 

31 2003 782 1,056 1,625 

32  
Subscribed articles 

2004 
748 1,127 1,753 

 Supplements (OA)  789 1,260 2,106 

33 
Regular issues  

2005  
833 

 
1,206* 

 
1,867* 

 Supplements  640 1,002* 2,151* 

34 (1-5) 
Regular issues  

2006  
1,137* 

  

 Supplements   754*   
* Incomplete data 

Fig 2.3 Summary of use for first 12 months after publication 
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Citation data 
Citation rates for this journal appear somewhat erratic, and it is interesting that the level of 
citations dropped for volume 30 after two years, in contrast to the increasing trend in other 
volumes and journals at this period after publication. The supplements attract a relatively 
high level of citations, although there is no evidence at this stage that the regular issues of 
volume 33 (open access) have higher citation rates than those of volume 32 (subscription 
only for 6 months). The data are summarised in table 2.3 and fig 2.5, which clearly show the 
falling rate of citations of articles in the regular issues. 
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Fig 2.4 NAR Mean citations per article 
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Table 2.3 NAR Citation summary for 
first two years 

Mean citations per 100 
articles in Volume Year 

1st 6 
months 

1st 
year 

2 
years 

30 2002 84 458 1,748 

31 2003 47 248 992 

32 
ex suppl. 

2004 
25 166 697* 

supplement  53 367 1,759* 

33 
ex suppl. 

2005 
36 187*  

supplement  61 578*  
* Incomplete data 

Fig 2.5 Summary of citation data 

0

500

1,000

1,500

2,000

2,500

30 31 32 ex
supp.

33 ex
supp.

32
supp.

33
supp.

M
ea

n 
ci

ta
tio

ns
 p

er
 1

00
 a

rti
cl

es
 

2 years

1 year

6 months

 

 

OUP OA experiment 
Stage 2 report May 2006 9 



Bioinformatics 

Publishing model: 
Volumes 18-20 (2002-2004) 
All abstracts freely available from date of publication 
All articles subscription only for 12 months; thereafter freely available as pdf files. 

Volume 21 (2005) 
Up to and including issue 12 (June 2005), model as above; with full text as well as pdf. 

From issue 13 (July 2005), optional open access model: 
All abstracts freely available from date of publication. 
Some articles freely available from date of publication; remainder free after 12 months. Both 
full text and pdf versions of articles available.  

Volume 22 (2006) 
Optional open access model: 
All abstracts freely available from date of publication. 
Some articles freely available from date of publication; remainder free after 12 months. Both 
full text and pdf versions of articles available.  

Bioinformatics operates an “advance access” scheme for certain articles, applicable to 
volume 22, which may be published on the journal web site several months before they 
appear in a particular volume. Articles have only been included in this analysis where they 
have appeared in a published issue of the journal, and all advance use has been conflated 
into a single category in the analysis. 

Analysis 
Table 3.1 NAR Articles included Usage data for this analysis were available up 

to volume 22, issue 6, March 2006. No data 
were available for volume 18, issues 1-4, after 
November 2005. 

A number of articles were excluded from the 
analysis as having exceptionally high accesses 
to their abstracts in a single month – 10 from 
volume 18, 12 from volume 19, 5 from volume 
20 and 2 from volume 21. This activity was 
concentrated around December 2004 to 
January 2005. Table 3.1 shows the numbers of articles included in the analyses. 

Volume Year Subscribed Open 
access 

18 2002 336  

19 2003 507  

20 2004 608  

21 2005 821 29 

22 (1-6) 2006 116 23 

 

Figs 3.1 and 3.2 (overleaf) show the average number of accesses per article in each period 
following publication, summarised by journal volume number and whether or not open 
access. There is an increasing pattern of accessing abstracts, with the more recent volumes 
having higher levels of use at the same period after publication, after the first three months. 
Over the longer term, abstract usage appears similar for all volumes, from around the second 
year after publication.  
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Bioinformatics 

Article usage is similar for each volume of the journal, with a noticeable increase occurring 
for each volume 12 months after publication. Use of the subscription articles in volume 21 
appears high in the most recent months compared to previous volumes at the same relative 
time after publication. Use of open access articles is greater than for subscription only 
articles in the same volume over the first 12 months, and it might be speculated that, for this 
journal at least, the availability of some articles under open access is generating interest in 
other articles in the same volumes. Users may then wait until these also become freely 
available, 12 months after publication. It will be interesting to see whether this pattern 
continues, and if it is repeated in the usage of volume 22. 

Fig 3.1 Bioinformatics mean abstract accesses 
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Fig 3.2 Bioinformatics mean article downloads  
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Bioinformatics 

Table 3.2 and fig 3.3 summarise the download statistics for the first year after publication. 
These clearly show declining use prior to the start of the partial open access model, with 
significantly increased usage levels for subscribed articles, as well as those available on 
open access, in volumes 21 and 22. 

Table 3.2 Bioinformatics usage summary for first 12 months 
Mean article downloads in  Volume Year 

1st 3 months 1st 6 months 1st year 

18 2002 456 594 783 

19 2003 465 583 751 

20  2004 386 478 619 

21 
Subscribed articles  

2005 
668 893* 1,229* 

 Open access  1,114 1,405* 1,502* 

22 (1-6) 
Subscribed articles 

2006 
546* 

  

 Open access  985*   
* Incomplete data 

Fig 3.3 Summary of use for first 12 months after publication 
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Citation data 
Fig 3.4 illustrates the pattern of citations, summarised in table 3.3. Although some open 
access articles from volume 21 are included, it is too soon after their initial publication for any 
conclusions to be drawn concerning relative citation rates. Contrary to the slight decline in 
use from volumes 18 to 20, there has been an increase in the rates of citation. Initial 
indications are that citation rates are higher for volume 21, which may be anticipated from the 
higher use of that volume. 
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Fig 3.4 Bioinformatics mean citations per article 
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Table 3.3 Bioinformatics Citation summary for first two years 
Mean citations per 100 articles in 

Volume Year 
1st 6 months 1st year 2 years 

18 2002 14 103 461 

19 2003 16 118 549 

20  2004 31 157 627* 

21 
Subscribed articles  

2005 
33* 208*  

 Open access  8*    
* Incomplete data 
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Summary 

This stage of the analysis confirms the initial indications that, as expected, OA articles 
generally attract higher levels of article downloads than do subscription only articles. Usage 
generally was increasing for JXB and NAR prior to the OA experiment, but usage of 
Bioinformatics was falling. 

The inclusion of selected open access articles in a journal appears to have generated 
interest in the use of other, subscription based, articles in the journal. For JXB, levels of use 
of articles in older volumes of the journal began to increase following the start of the OA 
experiment. For Bioinformatics, the falling trend of usage before the OA experiment appears 
to have reversed, with increased use for subscription based articles in the most recent 
volumes. There is no evidence as yet of a similar effect for NAR, where all articles are now 
open access. 

NAR shows no increase in use since becoming open access over and above the trend which 
was apparent prior to the start of the experiment. The move to OA appears to have had little 
effect on usage of this journal. Both Bioinformatics and JXB report higher levels of use for 
OA articles than for subscribed articles in the same edition, however. 

There is still relatively little citation data available for OA articles, due to the time delay 
inherent in articles receiving citations as well as the delay in obtaining data. Early indications 
from JXB are that OA articles may receive fewer citations than subscribed articles in the 
same volume; there is insufficient data for Bioinformatics to compare at this stage. Citation 
rates for NAR were falling prior to the start of the OA experiment, and this trend appears to 
be continuing, but again, more data are needed. 
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Appendix 

Appendix 

Available data  
The journals included in this study are Nucleic Acids Research (NAR), Journal of 
Experimental Botany (JXB) and Bioinformatics. To give a reasonable historical perspective, 
journal volumes published from 2002 have been included. 

Monthly data were available on usage, relating to abstract accesses, full text downloads and 
pdf downloads. These covered the period up to and including March 2006 (but see below). 
For the purposes of this report, full text and pdf formats have been combined to give total 
article usage. Note that some journal issues record usage prior to their official publication 
date.  

No usage data were provided in respect of August 2003 or February 2004. Additionally, for 
NAR only, no data were available from the OUP site in respect of September 2003, March 
2004 or June 2005. This has led to a truncation of the series for volume 30. While this will 
affect the overall levels of use, it should not affect the general patterns observed. If these 
figures become available at any later stage, they will be added and the graphs amended as 
necessary. 

Bi-monthly, article level citation data were provided by ISI for 2002-2005. The analysis 
focussed on the number of citations, by period of publication of the referencing article. By the 
nature of scientific publishing, there may be a significant time delay between publication of 
an article and its being cited by others. 

Methodology 
Each volume of each journal was considered separately. Open access articles within each 
volume were analysed separately from those available only to subscribers, where relevant. 
For each article, the period between publication and use (access to abstract, full article 
download or citation) was measured; these figures were then averaged across all articles in 
the volume, and the time series plotted. 

Articles which could be identified as being editorial, letters, corrections, meeting abstracts, or 
review articles were omitted from the analysis. The ISI coding supplied with the citation data 
was used to identify article type, with manual examination of the tables of contents of journal 
volumes published in 2006, for which no ISI data are available. The aim was to include only 
papers presenting the results of new research, although it is accepted that a small number of 
the articles included in the analysis may be of the generally excluded types. 

In some cases, articles are available to view electronically before the nominal publication 
date of the journal issue in which they are included. In general such accesses appear no 
more than one month in advance; however recent issues of Bioinformatics include significant 
numbers of “advance access” articles, which may be made available several months before 
their inclusion in a formal issue of the journal.  All such advance accesses have been 
conflated into a single category for analysis. Only those articles which have been formally 
published in an issue of the journal have been included in the analysis.  
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Appendix 

Prior to analysis, the data were visually examined, and any articles with suspect activity in 
one or more categories of use were excluded. Bioinformatics was particularly affected, with a 
few abstracts recording a hundred-fold increase in accesses in some months. Such levels 
seem unlikely to arise from genuine use, and may be a result of web crawler activity. The 
number of articles removed from the analysis as a consequence was less than one percent 
of the total. 
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Abstract 
 Nucleic Acids Research (NAR) first published articles under the open access model in 

2004 and since January 2005 publish all of its material under this model. The main purpose 

of the research reported here was to determine the impact on use and users of NAR going 

Open Access (OA). The key research questions were: a) did this lead to an increase or change 

in usage; b) did it deliver the kinds of people that OA aspires to reach - those who could not 

afford subscriptions or who did not belong to the institutions who are able to negotiate big 

deals. A secondary purpose was to examine the impact of OA on journal usage in the context of 

other agents that drive use – search engine and robot access, big deals, provision of other free 

to view initiatives, and PubMed Central access. A secondary purpose was to develop a 

methodology, deep log analysis, by which the relative impacts of the key change drivers could 

be accurately measured and which could be taken to a wider investigation of OA in all its 

manifestations. Deep log analysis has generally been employed on large numbers of journals 

and this was the first time it has been used in a micro-analysis form and a lot of new data have 

emerged. 

 A pilot study conducted for OUP in 2005, which sampled data for the month of May for 

the years 2002-2005, indicated that there had been a large increase in use of NAR over the 

last few years, but not as large an increase as the proprietary logs indicated, because of double 

counting, robot use etc. This could be attributed to a whole range of factors of which OA was 

just one and appeared not to be the most important one. A further more detailed study was 

called for and log data for NAR for 2003, 2004 and 2005 (6 months) was analysed. During 

this period about 1.5 million separate internet protocol numbers (users) were identified to 

have made about seven and half million search sessions (including those conducted by robots) 

and to have viewed approximately thirteen and a half million unique items (abstracts and 

articles) within a session. These figures are a testament to the huge popularity of the journal. 

 The data were analysed to provide the following information on use: type of item 

viewed (abstract, full-text); usage over time (year, month and days); usage for individual 

journal issues; usage per type of article (free, non-free, part-free); number of views in a session 

(site penetration); age of article, time online. These usage analyses were further examined in 

regard to the following user characteristics: subscriber/non-subscriber; referrer link employed 

(search engine, PubMed Central etc); organisational affiliation; geographical location. 

 The key finding was that the rise in use of NAR over the 30 month survey period 

(above 140%) could largely be attributed to the opening up of the site to search engines and 
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that the move to OA had only a small influence on driving usage up further (about 7/8%). 

Usage was very seasonal with rises and falls mirroring the rhythms of the academic year. It 

rises most strongly in the winter, with the notable exception of the Xmas period, when it dives 

temporarily. There was also a shift to the usage of current and full text articles and a 

considerable increase in new users, and many of these came from the East Europe bloc 

countries. In conclusion, NAR was shown to be a very successful journal - and a testament to 

what scholarly journals can achieve in cyberspace. OA was simply a small element in its 

success story. 
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1. Introduction 

The first phase pilot study1 set out with what appeared to be a relatively straight 

forward aim, which was to discover what happened to use (and users) of the journal Nucleic 

Acids Research (NAR) when journal articles, previously available on a subscription model, 

were made freely available to all (and in the web environment, this literally means all), 

courtesy of the Open Access (author pays) model. We hear a lot about the impact of this model 

on authors but not much about the reader, who surely has to be centre stage, and this report is 

all about the behaviour and reactions of the reader. Proponents of OA argue their case on the 

fairness of giving everyone access to scholarly material, creating a scientific or academic level-

playing field. They often paint a picture of a world full of scholars who would use scholarly 

journals if they only could and the fact that they cannot (largely because of cost) is not 

acceptable. We wanted to establish whether there was this demand by evidence-based (deep 

log) techniques. Our previous work on the Virtual Scholar programme2 told us to expect the 

unexpected when a digital innovation is rolled out, and that is precisely what occurred, the 

unexpected happened. 

Logs provide hard evidence of need, because they represent the actions of users – not 

their wishes, hopes or aspirations. As such they provide the ideal means of testing the assertion 

that there is big potential need out there that is not being met and that OA provides the best 

solution. Simply put, logs could tell us whether OA leads to more hits and whether these hits 

come from the kind of people who OA aspires to reach?  

However, the pilot study demonstrated quite conclusively that it was not quite as simple 

as that. Thus, while results showed that, whatever way you looked at it, usage had actually 

been going up significantly over the past four years and it was difficult to apportion the causes 

for this because a number of factors were at work and OA was just the most recent of them and 

whose impact - if any - was only just beginning to be felt. This set us to thinking about what 

open access actually meant for the readers/user rather than the author. From questionnaire 

 
1 Determining the impact of open access article publishing on use and users: case study Oxford Open journals 
Phase 1: Pilot phase - Nucleic Acids Research
2 For more details of the projects involved see http://www.publishing.ucl.ac.uk/research.html 
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studies we have conducted for the PA3 it is clear that scholars easily confuse big deals, easy 

Internet access and search engines with open access as a publishing model.  

This is an interim report and work is still continuing and the final report will be 

available on www.publishing.ucl.ac.uk. 

1.1. Aims 

A lot has been heard about the impact of open access (OA) publishing on authors, but 

very little about users or readers. Yet OA is about access and unless it delivers in this regard 

then a good part of its attraction goes for the scholarly community. Therefore we would expect 

greater usage and a wider readership. The broad aim of this study was then to determine 

whether this in fact happened in regard to NAR. 

The pilot investigation determined that the success of NAR in usage terms can be 

attributed to a number of interrelated factors and that the jury was out regarding the 

contribution of OA article publishing. Employing deep log analysis techniques, this study 

therefore set out to investigate, in some detail, the impact on usage/users of the introduction of 

partial OA publishing in 2004 and full OA publishing in January 2005. This investigation was 

undertaken in context. A context in which journal content was already being made more visible 

and accessible via a number of mechanisms and initiatives, namely: Big Deals, search 

engines/robots, existing free-to-view content resulting from special issues and the ending of a 

(six month) time embargo and gateway sites, like PubMed Central and PubMed. This is the 

first time that deep log techniques have been taken to the study of the use and users of an 

individual journal, so a good many of the analyses contained in this report have never been 

conducted before. 

1.2. Objectives 

1. Using deep log analysis techniques (e.g. site penetration, sessions, user categorisation) 

tease out and accurately measure the impact on the various factors potentially at work 

in driving NAR usage, especially the move to OA publishing. In this regard examine 

the influence of: 
• The Open Access model introduced partially in 2004 and fully in January 2005.  

                                                 
3 New journal publishing models: the 2005 CIBER survey of journal author behaviour and attitudes. 
http://www.publishing.ucl.ac.uk/research.html 
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• Previously freely available material, including material released after the embargo 

(6 months of publication) and special issue material. 

• Big Deals/consortia.  

• Search engines/robots. 

• PubMed Central (the full-text of NAR became available on January 2005) 

2. Establish the characteristics of NAR’s users and determine whether this has changed, 

especially in regard to the introduction of OA.  

1.3. Scope 

The following analyses were conducted; 

Usage 

• Type of item viewed (abstract, full-text) 

• Usage over time (year, month and days) 

• Usage per journal issue 

• Usage per article (free, non-free, partly free) 

• Number of views in a session (site penetration) 

• Age of articles used 

• Time online (minor analysis) 

• Citations v usage (minor analysis) 

User 

Key usage analyses were further examined in regard to the following user characteristics: 

• Subscriber/non-subscriber 

• Referrer link employed (search engine, PubMed Central etc) 

• Organisational affiliation 

• Geographical location 

Survey period 

The intention was to provide valuable metric comparisons between OA and non-OA material 

and also to ensure triangulation, log samples from the same timescale as that used by LISU 

(Loughborough University) who conducted a parallel citation study, were taken. LISU’s 

baseline was 2002-mid 2005 for their analysis, with some further analysis during spring 2006 
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when the 2005 citation data became available from ISI. Therefore our study covers the period 

January 2003 – June 2005. 

1.4. Nucleic Acids Research 

Nucleic Acids Research is a fully Open Access journal, providing rapid publication of 

leading edge research into the nucleic acids under the following categories: chemistry, 

computational biology, genomics, molecular biology, nucleic acid enzymes, RNA and 

structural biology. There is a Survey and Summary section, and methods papers are published 

in NAR Methods Online. Each year the first issue is devoted to biological databases, and a 

later issue to relevant web-based software resources.  The journal is highly rated in its field and 

in 2004 its impact factor was 7.26. 

In 2004 the Database & Web Server issues moved to ‘author-pays’ open access. 

Database & Web Server issues were free to all online users prior to 2004. Since January 2005 

all articles published in NAR have been freely available online immediately upon publication. 

This means that content published in the journal is easily accessible to everyone. NAR full-text 

is also available on PMC and our investigation will look at the impact of that move. The title 

went OA on the basis of evidence obtained from an author questionnaire which showed an 

80% vote in favour of OA model. This has been an unprecedented move for a journal ranked 

by the ISI as one of the ten "hottest" journals of the decade.  

The availability of issues and content which were offered free to view during the period 

2002 to 2005 was as follows: 

• 2002 and 2003: The Database Issue, which is the first issue published each year and is a 

hierarchical classification that simplifies the process of finding databases, is available 

free to view. All other articles in issues during 2002 and 2003 were only available to 

subscribers for the first six months of their life. After six months at the end of the 

embargo they were available to everyone and in this study we look at the impact of this 

on usage. Further the Web Server issue was free for view in 2003. 

• 2004. This is a difficult year to interpret as most of the journal was under subscription 

control for the whole year, except for two large special issues (on databases and web 

servers), which were published under OA arrangements and the Database issue. The 
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two specials were quite substantial and made up some 20% of papers published during 

the year. 

• 2005: All issues and articles available in open access from January 2005. From January 

2005 the full text became freely available from the PMC site. 

2. Methodology 

Deep log analysis, a digital evaluatory methodology developed to provide an 

understanding of the behaviour of the virtual scholar and tested widely on a large number of 

publisher platforms/digital libraries4 (OhioLINK, Blackwell Synergy, ScienceDirect), has been 

employed to profile the usage characteristics of NAR. This is the first time it has been used to 

evaluate the use of OA publications. 

Raw server transactional log files were supplied for the years 2003, 2004 and 2005 

(first six months). This constituted a massive dataset and probably represents the largest and 

most robust evidence base assembled to assess the impact of OA on usage, and certainly so in 

respect to an individual journal. Data is presented as a time series either quarterly, monthly, 

weekly or daily. Where a possible result is emerging the average daily figures over a month are 

compared. Typically there is significant variation in usage particularly between weekdays and 

weekends, with much greater use on weekdays. This creates a zigzag pattern and because the 

pattern obscures the underlying distribution the daily time series charts are smoothed based on 

a 7 day moving average. That is the day’s figure plotted is based on the average of the 3 

previous and 3 subsequent days. For some charts the zigzag record of usage is reported along 

side the moving average figures. 

The raw log files were loaded into SPSS and lines related to the viewing of abstract and 

full text downloads were selected. The following box gives an example of a full text line from 

2005; the internet protocol address has been made anonymous by substituting xxx’s for 

numbers.  

 
 

4 Nicholas, D., Huntington, P., and Watkinson, A. Scholarly journal usage: the results of a deep log analysis. 
Journal of Documentation  61(2), 2005, 248-280. Nicholas, D., Huntington, P., Jamali, H.R. and Watkinson, A. 
The information seeking behaviour of the users of digital scholarly journals. Information Processing & 
Management, 42 (5), 2006, pp. 1345-1365. 
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xxx.xxx.xxx.xxx - - [30/May/2005:23:30:00 -0700] "GET /cgi/content/full/30/3/667 
HTTP/1.1" 200 144369 "-" "Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1; SV1; 
.NET CLR 1.1.4322)" GET /cgi/content QnR3Y6tCeZkAABwZFSs;3r0673ecxc.JS1 

 

The IP (Internet Protocol) number is a numeric address that is given to users connected 

to the Internet. The date and time is the date and time stamp of when the file was sent to the 

user’s computer. The file name gives an idea of the type of download (full for full text and 

abstract for abstract) and the volume, issue and page number of page delivered. Other 

information includes status of delivery (codes 200 and 304 or successful downloads), the 

browser details of the user and here also a session identification number. The session number 

was only available for 2004 and 2005.  

Deep log analysis provides much more robust data than proprietary or COUNTER 

compliant data can deliver and the following use/user metrics (and definitions) have been 

employed in the analysis: 

• Item viewed. This is the main use metric. In the case of this study this is the unique item 

(abstract or article) viewed in a session. Repeat views to the same item within a session 

were excluded as the pilot study had uncovered that there was considerable double 

counting in the NAR logs. This double counting arose because the same article view, 

particularly in PDF, had repeated entries for the same user session. It transpired that an 

additional view was recorded for users requesting a PDF item. It was found that many 

users who had looked at an HTML full text version then went onto view the same article 

as a PDF, they must have felt it looked better, more finished. These users would have 

viewed both versions in the course of their session. This is postulated to arise from 

searches on the OUP database of articles from third party search facilities, such as 

PubMed and PMC. These organisations have the facility to search NAR; however, the 

search engines for these intermediaries only index the HTML full text versions and not 

the PDF version. Hence, when the user clicks through to the article the user is served up 

with the HTML version. To view the PDF version the user has to come out of the HTML 

Full text version and load up the PDF format version. It was estimated that in 2004 and 

2005 double counting would have occurred in 17-18% of sessions. 

• Session. An online session is taken as having been completed if the lapse of time 

between requests assigned to the same IP number exceeded seven and half minutes. The 
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problem of setting a too short lapse of time is that user sessions maybe split, so inflating 

the number of sessions. However, setting the time lapse cut off point at too long a time 

results in the chaining of sessions together, particularly in the case of proxy servers. 

Session calculations are further complicated in that a user’s session may well be longer 

than the site session recorded on NAR online. This occurs when a user searches a number 

of sites at the same time, jumping in and out sites.  

• Users. Web logs provide a user ‘trace’, but not real user or individual identification. 

Typically all you have to work with is the Internet Protocol (IP) number, which provides 

the name of the institution to which the user belonged. However, the IP number cannot 

be traced back to an individual, only to a computer – sometimes to a multiple user 

computer, such as those found in libraries. Furthermore, the IP number might have been 

allocated temporarily to a computer (floating IP numbers). Similarly, the use of proxy 

servers mean that the IP address cannot be assumed to relate to use on a specific 

machine. The problem with the metric that calculates repeat visits is that it is largely 

based on IP number and we have difficulties in recognising that it is the same person 

coming back.  

Before 2005 nearly all NAR content that was older than 6 months was accessible to 

everyone. If you wanted access to the more current articles, then you needed a subscription and 

the IPs of institutional subscriptions were supplied with the IP addresses of these institutions 

which meant we could distinguish between subscribers/registered users and non-

subscribers/registered users. 

Robots. Robots are electronic agents used by search engines and organisations to log 

and index pages into a database. Robot activity is recorded as a use in the log file. Robots were 

identified by their visit to the “Robot.txt” file located on the server and their use was excluded 

(unless specified) from the analysis. The pilot study had shown that in the two years before the 

big move to open access robots or agent activity made up just 2% of article views; however, in 

the May 2004 transition period, access robots made up an astonishing 20 times this figure or 

42% of usage, and in the following year made up 20% of article use. We have generally 

excluded robots from our figures, and this is always indicated at the relevant place. 

As a result of all the above, in some places, our figures are 20 percent lower than the 

COUNTER compliant data supplied to OUP. Generally we have taken a stronger position 
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compared to COUNTER. Thus, for instance, we have used unique downloads per session, 

whereas COUNTER allows repeat downloads of the same item as long as there are  10 seconds 

delay between HTML same item downloads and 30 seconds between PDF same item 

downloads. There are problems with the COUNTER position. Oxford Journals’ data are higher 

than ours for another reason, they include home page hits, running at 50,000 a month; 

confusingly called ‘downloads’ in the reports, a term we reserve for full-text views. 

PubMed Central usage. Prior to January 2005 to access NAR full-text PMC users had 

to go to the OUP site, but this was not necessary after that date Thus from January 2005 PMC 

usage of NAR no longer showed up in OUP logs. This meant a leakage of about 2-3% at least. 

This would have undermined ‘the before and after’ analysis so PMC data was stripped out. 

Using PMC data was not a possibility because it was built on different assumptions, and these 

assumptions were not always clear. 

3. Results 

This analysis covers online use of NAR over a two and half year period from January 

2003 to June 2005. In all about one and a half (1,492,047) million separate internet protocol 

(IP) numbers used NAR during this period; they conducted more than seven and half 

(7,636,677) million sessions and to have viewed approximately thirteen and half (13,658,539) 

million unique item views. These are very, very large and impressive figures, especially when 

you consider we are talking about a single journal, albeit a rather large one at that. The demand 

is a testament to the great success of the digital scholarly journal, and especially to NAR. 

3.1. Micro analysis 

To provide a human dimension to an analysis on this scale, and to illustrate what lies 

behind all the big numbers, we provide as an example the transactions (article and abstract 

downloads) for an individual ‘user’. The partly anonymised user in question is IP number 

128.32.173***. A domain name service lookup resolved this IP number to Berkeley 

University. Use from this IP number was recorded on three separate days on the 6th of February 

2003, the 10th and the 25th of March 2003. On each occasion this user came in via the OUP 

web site www.nar.oupjournals.org. However, there was evidence that this user was using 

PubMed. On the first day, three separate abstracts from volume thirty-one, issue one were 

viewed; the three abstracts in the hard copy version appeared on pages 133, 124 and 237. The 
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time difference between the views was about an hour in each case: just under an hour (43 

minutes) between the first view and second and just over an hour (66 minutes) between the 

second and third. This was counted as three separate views and as three separate sessions. The 

user returned on the 10th of March and viewed one journal item (Volume 31 issue 4 page e15); 

in all 4 lines related to the same item in the logs were generated as a result of this view. The 

first line recorded a view that lasted for just over half a minute (32 seconds), while the time 

difference between the following views was 3 seconds or less. The four lines were counted as a 

single view of the same item. The user made a further visit on March the 25th where the same 

item was viewed (Volume 31 issue 4 page e15) but this time generated five lines in the logs – 

one full view and four reprint views – the time difference between the views was less than 3 

seconds in each case. This was counted as one view and one session. In all this IP address was 

recorded as having visited on three separate days and as having completed five sessions and 

having viewed five items.  

 

Table 1 Abstract and article views of one user – lines generated in the logs. 

128.32.173.xxx  06-FEB-2003 15:13:59.00 abstract         31 1 133        

128.32.173.xxx  06-FEB-2003 15:14:42.00 abstract         31 1 124        

128.32.173.xxx  06-FEB-2003 15:15:48.00 abstract         31 1 237        

128.32.173.xxx  10-MAR-2003 13:55:34.00 full             31 4 e15        

128.32.173.xxx  10-MAR-2003 13:56:06.00 reprint          31 4 e15        

128.32.173.xxx  10-MAR-2003 13:56:09.00 reprint          31 4 e15        

128.32.173.xxx  10-MAR-2003 13:56:10.00 reprint          31 4 e15       
128.32.173.xxx  25-MAR-2003 18:42:29.00 full             31 4 e15        

128.32.173.xxx  25-MAR-2003 18:42:31.00 reprint          31 4 e15        

128.32.173.xxx  25-MAR-2003 18:42:34.00 reprint          31 4 e15        

128.32.173.xxx  25-MAR-2003 18:42:35.00 reprint          31 4 e15        

128.32.173.xxx  25-MAR-2003 18:42:37.00 reprint          31 4 e15        
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3.2. Use (view) 

3.2.1 Article and abstract views 

3.2.1.1 Period: January 2003 – June 2005 

For the first six months of 2003 176,000 views were made per month and this rose very 

sharply from July 2003, reaching a peak of about 287,000 in November 2003 – a 60% increase 

all told. Apart from a seasonal dip in the December, use remained at this level until March 

2004. Use then dipped significantly, falling to a relatively low level of 220,000 in August 

2004. Use subsequently rose in the September to January period, reaching a new high in 

January 2005 of 424,000 views. The peak in January 2005 was over twice as much as recorded 

two years previously in January 2003. This volatility in use is characteristic of the virtual 

scholar generally and especially those using search engines.  

Our main finding is that use of NAR has changed – and dramatically. It has increased 

by 143% from January 2003 to January 20055. Given that NAR is a well established, advanced 

research journal with a defined, specialist readership, the fact that so much growth could occur 

in such a relatively small time has to be a significant finding. As we know NAR went OA on 

1st January 2005 and, importantly, usage increased between November 2004 and February 

2005 by 19%. On the face of it then, there was an OA effect – usage of articles increased by 

19% and much of this increase occurred between December ‘04 and January ’05, about 16% 

did. 

 

 

 

 

 

 

 

 

 

 

                                                 
5 Based on monthly daily average: January 2003 this was 5,687 and for January 2005 13,690. 
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Figure 1 Total number of articles viewed, smoothed*, by day  - 
January 2003 -  June 2005.  
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* Smoothed – 7 day moving average. 

 

Let’s consider the differences for users searching in December and January. Firstly 

those people searching in December who were not registered users would have found that 

articles published in July to December were embargoed; that means they could not look at the 

full-text of these articles. Secondly, those searching in January might have been influenced by 

the announcements of the journal going OA - after all, this was the first journal to adopt this 

form of OA publishing. Hence we would expect an increase in usage as a result of OA. 

However, we need to be careful in ascribing the 19% increase to OA as clearly growth 

has been occurring for a long time and that pre-2005 a significant amount of increase has 

already taken place. Usage had increased in the 2 year period prior to OA by 143%, an increase 

of about 4 to 5% a month – some growth. The factors driving this usage may also be driving 

the increase in January and February ’05 that we are ascribing to OA. And if you only have 

COUNTER compliant logs to go on you could not really be blamed for making this 

association, but you would be wrong. 
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An additional complicating factor is that January and February are traditionally 

recovery periods from the low December and growth periods. Hence the growth of 19% we are 

witnessing may be just the recovery from the December low. To examine for this it was 

decided to compare the month on month percentage increases immediately before and after the 

OA launch - November 2004 to March 2005, to the same period in the previous year (Table 2). 

 
Table 2 Daily average use figures (5% trimmed mean) for period November to March - 

2005 and 2004 compared. 

Date of article  Nov Dec Jan Feb March 

OA year  2004/05 9,256 8,336 10,482 11,049 11,181 

% change on previous month  2004/05 4.4 -9.9 25.7 5.4 1.2 

Previous year  2003/04 
6,622 5,775 5,613 7,365 7,332 

% change on previous month  2003/04 5.2 -12.8 -2.8 31.2 -0.4 

 

Both periods saw a fall in December although the fall in 2003 was greater; -12.8 

compared to -9.9. The main recovery in 2003/4 occurred in January when usage increased by 

31.2% although much of this was recovering from the falls in December ’04. This increase was 

significantly higher than the increase in February 2005 of just 5.4%. Looking at the difference 

between November and February the increase over this period was 19.2% in 2004/5 and 10.4% 

in the 2003/4 period. It seems that the increase in 2004/5 was higher, by nearly as much again, 

as the increase recorded in 2003/4. It seems that usage really did increase as a result of OA. 

Figure 2 charts the 7 day moving average figure and the actual figures for the period 

October 2004 to February 2005. It can be seen that there was a lift in usage in the three week 

period before the winter semester break and this represents the highest point of usage in the 

November and December period.  

 

 

 

 

 



Determining the impact of open access 

UCL, Centre for Publishing, © 2006                                                                                    19          
  

Figure 2 Total number of items viewed, smoothed*, by day 
December  2004 -  January 2005. 
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* Smoothed – 7 day moving average. 

 

It was decided focus on the change in article usage between the three week period 

before the winter semester break and the three weeks after. Figure 3 gives the weekly article 

downloads for 2004 and Figure 4 the downloads for 2003. Comparing these two periods6 

average daily use grew 6% in 2004 and 5 (Figure 3) but fell by -9.5% (Figure 4) in the same 

periods7 of the previous year. That is taking the previous year as an example we would have 

expected usage to fall but usage in the OA period actually increased. 

 

 

 

 

 

                                                 
6 Weeks 49 to 51 in 2004 with weeks 2 to 4 in 2005.  
7 In this case weeks 48 to 50 2003 were compared with weeks 2 to 4 in 2004 
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Figure 3 Weekly downloads from week 47 (18th of November 
2004) to week 9 (4th of March 2005). 
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Figure 4 Weekly downloads from week 47 (19th of November 
2003) to week 9 (3rd of March 2004). 
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It is apparent from looking at Figure 3 that the usage from January is more assured. 

Figure 3 looks at use giving actual weekly downloads from the week starting the 18th of 

November 2004 (week 47) to week ending the 4th of march 2005 (week 9). The highest 

weekly use for 2004, of 72,935 article views, was recorded in week 50 - the week beginning 

the 9th of December. This figure was in fact exceeded by the second week of January 2005 by 

4% and in week 5 by 6.3%. In fact in the 2005 period considered the high in December 2004 

was exceeded in all weeks except the first. This only happened once during the 2003 to 4 

period (see Figure 4). This argues that the growth in January was indeed assured and robust. 

3.3. Session analysis 

3.3.1 Type of item (article, abstract) viewed 

In the NAR analysis views to table of contents and lists of issues have been excluded, 

views typically undertaken in a search session and recorded in proprietary logs. This is because 

OA is all about opening up full-text to users who could not access it because of the 

subscription model and therefore we are principally interested in access to content. Figure 5 

gives the daily use of items (articles or abstracts) viewed within an online session (see 

methodology section for a definition). Article only sessions accounted for about two-thirds of 

use, abstract only sessions a quarter and sessions where both were viewed accounted for 

approximately 10% of sessions. Given that users had a choice to view an article or abstract (i.e. 

the user did not have to view an abstract before an article was viewed) the fact that one in four 

sessions just viewed abstracts is further evidence of the enduring popularity of the abstract. 
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Figure 5 Use of articles and abstracts within sessions January 
2003 to June 2005. 
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Table 3 gives the percentage month on month changes in usage for the periods before 

and after the introduction of OA. Although there was a surprising lift in abstract use (abstract 

only sessions) in December ’05 of 27% this in part was compensation for the fall in abstract 

usage in November, there is a trend, in the first three months of 2005, of a falling off in 

abstract use (abstract only sessions). The growth in usage appears to be with article usage in 

article only sessions (a 19% increase in January) and in mixed sessions, where articles and 

abstracts were viewed (a 25% increase in January). Thus, as result of moving to an OA model, 

the early signs, is of a shift from abstract only sessions to a greater use of articles. This would 

be expected and it would be very surprising indeed if this did not contain. 
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Table 3 Session types by item viewed - daily average figures (5% trimmed mean) for 
November 2004 to March 2005. 

Date   Nov Dec Jan Feb March 

Abstracts 2004/05 1,199 1,641 1,909 1,823 1,679 

% change on previous month  2004/05 -7.8% 26.9% 14.0% -4.7% -8.6% 

Article 2004/05 8,081 7,002 8,678 9,450 9,521 

% change on previous month  2004/05 3.7% -15.4% 19.3% 8.2% 7.5% 

Mixed  2004/05 2,129 2,403 3,207 2,857 2,989 

% change on previous month  2004/05 7.5% 11.4% 25.1% -12.3% 4.4% 

 

To focus the analysis further it was decided to compare the three week period prior to 

the winter semester break (weeks 48 to 50) to the 9 week period following the break (weeks 2 

to 10). Figure 6 gives a visual comparison of these two periods. As can be seen the immediate 

and medium term recovery from the semester break was more robust and higher growth for 

sessions where only articles were viewed and where both abstracts and articles were viewed. 

However, for those sessions just viewing abstracts usage fell. 

 

Figure 6 Use of  articles and abstracts within sessions. 
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Compared to the three week period before the winter semester break (weeks 48 to 50) 

abstract use following the break (week 2 to week 10) decreased by 13% but article usage 

increased by 7%; sessions viewing both increased by 10% (Table 4). This provides more 

evidence of a shift from abstracts to articles, as result of moving to an OA model. 

 
Table 4 Session types by item viewed - daily average figures (5% trimmed mean) two 

periods: weeks 48 to 50 2004 and  weeks 2 to 10 2005. 

Week of the year  48 to 50 2 to 10 

Abstracts 2004/5 2122 1848 

% change  2004/5  -12.9% 

Articles   2004/5 8792 9388 

% change  2004/5  6.8% 

Mix – Abstracts & Articles 2004/5 2708 2984 

% change 2004/5  10.2% 

 

The relatively high article use in part reflects the fact that for PubMed and PubMed 

Central users, who make up about a third of users, abstracts are viewed off the NAR site as part 

of the establishing relevance process and also the previously mentioned fact that it is just as 

easy to view an article as an abstract. Looking at other users, users who did not access the site 

via PubMed or PubMed Central, just under two-thirds (58%) viewed articles, 27% abstracts 

and 16% both. This compares to just 1% of PubMed and PubMed Central users who viewed 

abstracts on the NAR site, 85% of these users viewed articles and 14% viewed articles and 

abstracts on the site.  

3.3.2 Site penetration 

Figure 20 provides data on the number of views made in a session. A greater number of 

views may suggest a more committed type of user – that is a user more willing to explore items 

on the site. However, as we are looking at user sessions on one part of the Oxford Journals site 

(NAR) rather than the whole site, and regarding only two types of item views (abstracts and 

articles), we actually only obtain a limited picture of user commitment and interest. 
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Figure 7 gives the distribution of the number of views in a session, grouped, by month 

for the period January 2003 to June 2005. The percentage of sessions just making one view 

edged up from about 77% to about 83% for the whole survey period – a relatively small 

increase.  There is no real difference in the period before OA and the period after, people were 

not undertaking more active/busy sessions as a result of OA. The large percentage of single 

sessions probably results from just looking at single journal use. It is worth noting also that 

PubMed users would have looked at abstracts off the NAR site and this would have impacted 

on this metric. Further as part of their search users may view a number of journals and other 

sites8.  

 

Figure 7 Distribution of the number of views in a session (grouped) by 
month for the period January 2003 to June 2005. 
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Figure 8 gives the breakdown of the number of views in a session by registration status 

and whether the user had entered via a search engine. Those users entering via a search engine 

                                                 
8 The distribution of thi metric is not comparable to other studies Ciber has completed as these include menu 
items. 
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were more likely just to view one item in a session - about 85 to 88% did so as compared to 76 

to 77% of those users not using a search engine. This may reflect the way that search engine 

users find information, that is by dipping into a number of different sites or the that these users 

have a limited interest and just take what they need rather than view related material.  

 

Figure 8 Distribution of number of views in a session by 
registration status and if the user had entered via a search engine. 
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3.3.3 Type of article viewed (Free/non free status)  

OA is all about making articles free to view and the impact on usage of articles 

becoming free to view is a key part of the investigation. Much material was already being 

offered for free before the introduction of full OA and the impact of OA must be seen in this 

context. Thus for the purpose of this analysis free status articles were: 1) articles available free 

after release from a six month embargo period; 2) articles from two issues a year which were 

released within the (six month) embargo period – these were the first issue in each year and 

issue 13 there were two OA articles published for free in 2004, 3) all articles published once 

the journal went OA from the 1st of January 2005.  
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The earliest available, and used, free issue on the NAR site was volume 2 issue 1. 

(January 1971). Given that NAR is published 24 issues a year and those issues more than 6 

months old are free to view, then as at January 2003 (Volume 31) there would be 

approximately 684 issues available free to users. The only issues not free would be the latest 12 

issues that are still under embargo. Hence about 2% of the available issues on the site would be 

not free and about 98% would be free to the user at the point of search. Clearly as in any field – 

and especially so in science, the more recent the articles the more important they are, so these 

statistics do not actually reflect the importance of what was being offered as a result of OA. 

This material was actually the diamonds in the mine. 

Sessions were grouped by what was viewed: sessions that just viewed free items, 

sessions that just viewed non-free items and sessions where both were viewed. Use metrics for 

these three groups were derived. Free article sessions increased notably in June 2003, the date 

search engine access was allowed, by about 30% and there after increased until January 2005 

when NAR went OA and all articles were free (Figure 9). In terms of sessions where just non-

free items were viewed the use of articles remained constant throughout the period. 

 

Figure 9 Monthly number of free and non free articles viewed 
(session groupings) January 2003 -  June 2005. 
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Figure 10 gives the percentage share by status of article viewed. Free article only 

sessions accounted for about two thirds (63%) of article use in the first two quarters of 2003. 

This rose to three quarters from the first quarter 2004; however, such usage did not rise above 

81%. Sessions in which non-free items only were viewed accounted for about a quarter of all 

session in the first two quarters of 2003 and this fell to 14% by the last quarter of 2004.  

 

Figure 10 Distribution of free status viewed (session groupings). 
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Figure 11 gives the distribution of referrer information across quarters in 2003 and 

2004 for free item sessions only and answers the question who uses free items. At the 

beginning of the period free item use was predominately accounted for by users coming in 

from PubMed (47%) and OUP menus – reaching the site from elsewhere in the Oxford 

Journals site (33%) or the NAR hompage. This changed from the third quarter 2003. From that 

time free articles were increasingly used by people coming in via search engines and it was this 

group that powered the increased take-up of free articles. Those coming in via search engines 

made up a quarter of free item use in the third quarter of 2003; however, they had increased 

their use share of free articles to over a half (51%) by the fourth quarter of 2004.  
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Figure 11 Distribution of referrer information across quarters 
2003 and 2004- free item sessions only. 
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In conclusion, it can be stated that the growth in article usage was powered by the use 

of free articles. The use of non-free articles had not really changed over the two and half year 

research period. As the use of free articles has increased the share of non-free items has 

declined.  

3.3.4 Age of article 

It was decided to look at article status from a different perspective - that is by grouping 

together viewed articles that are aged 6 months old or under. Of course, before January 2005 

these would have been embargoed and only available to registered users and users linking in 

from an external site such as PubMed or PubMedCentral. After NAR went OA in January 2005 

articles six months and younger were free to access. This analysis examines the question of 

whether the views to these newer articles had increased directly as a result of the journal going 

OA. Figure 12 gives the number of views to older and younger material. And there does appear 

to be quite a significant OA impact. There is a rise in usage of recent, 6 month or younger, 
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material after January 2005 compared to the period immediately before (see broken red line). 

The rise in usage in January 2005 is true in regard to both sessions where just younger material 

was viewed and in sessions where both young and old (Mixed) material was viewed (solid 

black line). This is looked at in more detail below.  

 

Figure 12 Monthly number of articles viewed by age of article 
(session groupings) January 2003 -  June 2005. 
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Figure 13 gives the daily (smoothed) usage patterns by article age for the three month 

period covering the point that the journal went OA (marked by the red dashed divider). This 

shows more clearly the rise in usage of younger material for sessions just viewing younger 

material and for sessions viewing a mixture of young and old material.  
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Figure 13 Article use smoothed* by day by article age (grouped) 
November 2004 to January 2005. 
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* Smoothed: 7 day moving average 

 

It was decided to investigate the daily average for each month more closely. Table 5 

gives the average9 daily views by month. A 5 % trimmed mean was used to handle some of the 

fluctuations of data; however, this did not fully meet this. Thus the percentage increase in 

usage of older material in between December and January (04, 05) was about 21% - however, 

some of this increase represented a recovery from the low December figure as a result of the 

semester break that recorded a fall of 11%. A comparable trend was recorded for the period 

2003 to 2004, although the pickup from the December fall (-7%) did not really happen until 

February (25%). Generally, the percentage increase of older material between December 2004 

and January 2005 was much in line with what was expected.  

In terms of average daily article views for sessions just viewing younger material this 

increased by about under a half (42%) on NAR going OA. Again, part of this increase reflects 

                                                 
9 Based on actual figures and 5% trimmed mean used. This ignores 5% highest lowest values. 
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the poor figures recorded in December, which recorded a fall of 11% on the previous month. 

Comparisons with the previous year (2003 – 2004) were made difficult as a result of a 64% 

month on month increase recorded in February. This increase was exceptional and should be 

considered in light of the month on month fall in December (2003) of 27% which was followed 

by a fall in January (2004) of -3% and in March of 17%. We believe that the increase in views 

by sessions just viewing younger material increased in January 2005 by about 40% as a result 

of NAR adopting an OA model.  

With regard to those viewing both old and younger material in a session their use of 

articles doubled (103%) between December 2004 and January 2005. Clearly these users have 

taken up the OA challenge and have increased their usage this in part reflects the number of 

sessions including a view to younger material in their sessions. Interestingly this group’s usage 

declined by 11% in February. 

 

Table 5 Daily average figures (5% trimmed mean) for November 2004, December 2004 
and January 2005 by age of article viewed. 

Age of article Year Nov Dec Jan Feb March 

Older than 6 months  2004/5 7,617 6,760 8,189 8,632 8,884 

% change on previous month  2004/5 4.6% -11.3% 21.1% 5.4% 2.9% 

% change on previous month  2003/4 6.9% -6.6% -3.2% 25.2% 6.2% 

Younger than 6 months   2004/5 1,113 992 1,406 1,595 1,541 

% change on previous month  2004/5 1.0% -10.9% 41.7% 13.4% -3.4% 

% change on previous month  2003/4 9.3% -26.8% -3.4% 63.7% -16.9% 

Mix – younger & older 2004/5 404 416 843 748 753 

% change on previous month  2004/5 6.3% 3.0% 102.6% -11.3% 0.7% 

% change on previous month  2003/4 14.5% -34.5% 7.4% 39.9% -20.2% 

 

A further investigation was undertaken to examine a narrower time window: the three 

week period (weeks 48 to 50) prior to the winter semester break was compared to the 9 week 

following the break (week 2 to 10). The use of older material 6 months and older increased just 

3.5% while younger material, that was preciously embargoed, increased by 27% and use by 

those sessions viewing both increased by 79% (table 6). 
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Table 6 Age of article used - daily average figures (5% trimmed mean) for two periods: 

weeks 48 to 50 2004 weeks 2 to 10 2005. 

Age of article  48 to 50 2 to 10 

Older than 6 months 2004/5 8408 8702 

% change  2004/5  3.5% 

Younger than 6 months   2004/5 1227 1562 

% change  2004/5  27% 

Mix – younger & older 2004/5 435 777 

% change 2004/5  79% 

 

In conclusion, there has been an increase in the use of younger material as a result of 

them becoming freely available under an OA model. This increase is currently quite small in 

absolute numbers; however, this may increase as users become increasingly aware of the full 

implication of the OA model. Clearly the user’s understanding of what is available is 

dependent on the user’s access point and how visible this material is. Further research needs to 

identify if increases to younger material increases at a faster rate compared to older material 

during the September 2005 to January 2006 growth period. 

We would expect OA to benefit the type of user who likes to keep up to date – clearly 

with OA “current awareness” now comes free – that as we’ve shown is a big change. Clearly 

current awareness users will return more frequently. However we do not really have a long 

enough OA time period to test this (we really need to do 18 months, 2005 to mid 2006). The 

above analysis on younger (below 6 month) material suggests a positive result –a 40% increase 

in those just looking at current material.  

Clearly there is a visibility (Nicholas et al. 200210) issue here – how do “currency” 

interested users know it has gone OA? The gain in mixed aged material suggests that users are 

finding the younger material as a result of exploring or linking in the site. We might expect, 

                                                 
10 Nicholas D, Huntington P, Williams P, Gunter, B. Digital visibility: menu prominence and its impact on use of 
the NHS Direct information channel on Kingston Interactive Television Aslib Proceedings 54(4),2002, pp.213-
221 
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however, in the long term, for users to learn that recent material is now free. So the full impact 

of OA may well take a period (18 months) to be fully realised.  

3.4. Issue-level analysis 

Figures 14 to 16 plot the number of views to issues within the year in which the issue 

was published. This does not represent all the article views to each issue but just the views 

within the year in which the issue was published. For each year the free issues, the database 

issue, and the mid year issue, the web issue, dominate. Use of issues published earlier in the 

year received greater use than issues published later. However they have been around longer 

and hence would have accumulated greater use.  

 

 

Figure 14 The number of views to issues within the year that the 
issue was published (2003). 
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Figure 15 The number of views to issues within the year that the 
issue was published. (2004). 

32        22

32        21

32        20

32        19

32        18

32        17

32        16

32        15

32        14

32        13

32        12

32        suppl_2

32        11

32        10

32        9

32        8

32        7

32        6

32        5

32        4

32        3

32        2

32        1

32        suppl_1

200000

180000

160000

140000

120000

100000

80000

60000

40000

20000

0

 

 

Figure 16 Number of views to issues within the year that the issue 
was published (January to June 2005). 
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Table 7 gives the top 15 issues by use for 2003, 2004 and 2005. The top fifteen issues 

account for about a third of all views. In the case of each year there were over two million 

article views. The free/non free status for each article is listed in each column (partially free 

means that they were embargoed during the period for six months). Of course, everything was 

free for the third time period. Clearly free articles proved to be most popular. For all three 

years the top four issues viewed were free issues. The Database Issue, the first issue in 2003 

and the Supplement 1 issue in 2004 and 2005 were the most popular and accounted for 8% of 

article views in 2003 and approximately 5% in 2004 and 2005. The Database Issue is a 

hierarchical classification that simplifies the process of finding databases. Issue 13 of 2003 

(volume 31) and Supplement 2 issues in following years were also free issues. In all, the 

database and online free issues accounted for approximately 17 to 18 % of article views in each 

year. A number of hypotheses may account for this: 1) the free issues might obtain better 

signposting on the site, that is, was there greater visibility to these items on site; 2) free items 

were more easily indexed by search engines – obtaining greater visibility this way.   

Table 7 Top 15 NAR issues by article use for 2003, 2004 and 2005. 

2003  2004  2005  

Issue % share Issue % share Issue All issues free % share 
31   1      F 

31  13      F 

30   1      F 

28   1      F 

31   2     PF 

31   4     PF 

31   3     PF 

31   7     PF 

29   1      F 

31  15   NF 

31   9     PF 

31   6     PF 

30  23      F 

31   14   NF 

31   11   NF � 

8.3 

4.0 

3.7 

2.2 

2.0 

1.7 

1.7 

1.5 

1.5 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1�� 

32        suppl_1      F 

31        1      F 

31        13      F 

30        1      F 

32        3     PF 

32        suppl_2      F 

28        1      F 

32        1     PF 

32        2     PF 

32        4     PF 

29        1      F 

32        9     PF 

32        12     PF 

32        7     PF 

32        8     PF � 

5.1 

3.1 

2.7 

2.1 

2.0 

1.9 

1.8 

1.8 

1.7 

1.4 

1.2 

1.0 

1.0 

.9 

.9� 

33   suppl_1  

32   suppl_1  

32   suppl_2 

31    1 

31    13 

30   1 

33   2 

33   1 

33   3 

32   22 

28   1 

33   4 

32   3 

33   8 

33   5 

5.2 

2.6 

2.4 

2.3 

2.2 

1.7 

1.6 

1.6 

1.5 

1.5 

1.4 

1.3 

1.1 

1.1 

1.1 

% share 

Total (n) 

33.7% 

1,802,522 

 28.6% 

2,504,828 

 28.5% 

1,896,684 

Total % of issues 
available free 

 

98.3% 

  

98.3% 

  

100% 
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F- Free    PF – Partially free in period   NF – Not free in period 

 

As we have learnt, until 2005 about 2% of all articles in NAR database were 

embargoed for a period of six months, which means only registered users could view them. 

Let’s examine what happens after the embargo has ended. In this regard Figure 17 charts 

article views over time (2003 to mid 2005) for the second issue of NAR published in 2003. 

This issue was first available on the 10th of January. Use in the first two days was high and 

reached over a 1,000 views but fell steeply to about 200 views a day within a month. Clearly 

this is explained by current awareness use and digital visibility. By the end of March the issue 

had reached the beginning of the long, but robust, tail-off in use of approximately 50 to 75 

views a day. So the usage pattern is quite dramatic with high initial use and then a quick drop 

in use. 

 

Figure 17 Article views over time by day (2003 to 2005) to NAR  
volume 31 issue 2. 

31-MAY-2005

16-APR-2005

02-MAR-2005

16-JAN-2005

30-NOV-2004

09-OCT-2004

25-AUG-2004

11-JUL-2004

25-MAY-2004

09-APR-2004

23-FEB-2004

07-JAN-2004

23-NOV-2003

09-OCT-2003

25-AUG-2003

11-JUL-2003

27-MAY-2003

12-APR-2003

26-FEB-2003

10-JAN-2003

1400

1200

1000

800

600

400

200

0

Not free

Free

 

 

Figure 18 gives the monthly view of the long tail off in usage of this issue. The issue 

became free on the 10th of July 2003 – about 6 months after publication. Interestingly, there 
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was no visual evidence of a lift in usage as a result of the issue becoming freely available – 

clearly OUP knew what they were doing in going for a six month embargo, a good deal of 

interest would have waned by then. However, there is visual evidence that usage did not carry 

on declining at the same rate - there was even growth running up to the December ’03, 

although clearly this is a growth period in usage. In this case making the article freely available 

appears to have had only a limited impact on usage. There appears to be no pent up demand as 

a result of the embargo period, for this issue. In all there were 41,061 article views to this issue 

in 2003 - 27,323 were non free views and 13,738 were free views. 

 

Figure 18 Article views over time by month (2003 to 2005) of NAR 
volume 31, issue 2: detailed examination of tail-off in use. 
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3.5. Article level analysis 

Table 8 gives the top 15 articles by use for 2003, 2004 and 2005. The top fifteen 

articles accounted for about 3-5% of all views in each year. Bibliographic details of the 

articles, together with their citation counts, can be found in Appendix 3. The top articles read 

online, over the period, were Vol. 28 issue 1 page 235 (this article was ranked 3 in 2003 and 2 

in 2004 and 5) and Vol. 25 issue 17 page 3389 (ranked 2 in 2003 and 3 in 2004 and 5).  
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The free/non free status for each article is listed in each column (partially free means 

that they were embargoed during the period for six months). Of course everything was free for 

the third time period. Clearly free articles proved to be most popular. 

 
Table 8 Top 15 articles by use for 2003, 2004 and 2005. 

Logs 
generated in 

2003 

 Logs generated in 
2004 

 Logs generated in 
2005 

 

Article 
Vol, Iss, Fs Pg 

% 

share 

Article 
Vol, Iss, Fs Pg 

% 

share 

Article 
Vol, Iss, Fs Pg 

% 

share 

31  1  1           F 

25  17  3389 F 

28 1 235       F 

30 1276       F 

31 2700    NF 

31 7 e38     PF 

31 3 981     NF 

30 138         F 

31 2670    NF 

31 4 e15     PF 

30 4 e15       F 

31 138         PF 

31 15 e77    NF 

30 6 1292     F 

31 117          PF 

.6 

.5 

.5 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

32 suppl_1 D3    F 

28  1  235               F 

25 17 3389          F 

32 suppl_1 D138 F 

29 9 e45              F 

32 3 936              PF  

31 13 3406       PF 

30 6 1292           F 

30 4 e15              F 

32 suppl_1 D109 F 

32 3 893              PF 

32 4 e43              PF     

30 1 207                F 

31 1 28                 PF 

301276                  F 

.4 

.4 

.4 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

33 suppl_1   D5 

28        1       235 

25      17       3389 

33        3        864 

29        9        e45 

32   suppl_1   D138 

33   suppl_1   D562 

31   13        3406 

31        1        28 

30        6        1292 

31        1        365 

30        1        207 

33        4        1290 

33        2        e17 

33 suppl_1 D501 

.4 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.1 

% share 

Total (n) 

4.6% 

2,198,046 

 3.1% 

2,926,597 

 3.0% 

2,144,330 

F- Free    PF – Partially free in period   NF – Not free in period 

 

What is clear from the citation data (shown in the Appendix) is that the most 

downloaded articles were not the most cited ones. This is partly because of the continuing 

popularity The Molecular Biology Database Collection, which came first for all three years in 

usage terms and obtains very few citations. 
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3.6. Users 

We have touched already on user differences in the previous discussion on use but here 

we go into the user aspect in more detail. Figure 19 gives the number of unique IP numbers 

(loosely equated to users) recorded for each year. In 2003 approximately 417,000 unique IP 

numbers accessed the site, the number of new IP numbers joining in 2004 was about 598,000 

and a further 455,000 new IP’s joined in 2005(half year). When we say ‘new’ we mean 

excluding those who visited the previous year.  

 

Figure 19 The number of unique IP numbers for each year. 
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Figure 20 gives the daily (by date of first access) distribution of new IP numbers 

accessing the NAR site. The daily rate of new IP addresses accessing the site remained within a 

band of about 1,000 to 2,000 up until September 2004. There was an increase in the number of 

new IPs accessing during the period September to December 2004 – the typical growth period 

of the site corresponding to the autumn semester. There has been a decrease in new IP number 

joining from April/May 2005. There does not appear to have been an increase in new IPs as a 

result of NAR going OA (marked by the red dashed divider), which we would have expected. 
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Figure 20 Daily (by date of first access) distribution of new IP numbers 
joining the NAR site. 
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3.6.1 Types of user 

3.6.1.1 Registered users (subscribers) v Non-Registered users 

The idea behind OA is as much about making a journal more accessible to users (non-

subscribers in effect) as providing a different revenue model. So clearly the success of OA or 

not will be determined by whether it draws in these non-subscribers. Thus Figure 21 examines 

article usage broken down by whether the user was a registered user or not by day. Use by 

registered scholars for the first six months of 2003 was running at more than double the usage 

by non registered users: approximately 2,900 views a day compared to about 1,300. From July 

’03 usage narrowed and use from non registered users was increasing at a faster rate than 

registered users. In fact by October 2004 there was nearly as many non-registered use as 

registered article use (3,900 daily views). Usage by both groups reached a peak of about 5,600 

daily views in January 2005. The extent of non-registered use shows that there is a strong 

demand for NAR outside of the consortia/big deal. 



 

Nicholas, Huntington & Jamali 

UCL, Centre for Publishing, © 2006                                                                                  42

 

Figure 21 Total number of items viewed by month January 2003 – 
June 2005 – registered and non registered users (excluding 

robots). 
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Use by both registered and non registered users appears to follow the academic pattern 

with less use recorded in the summer, when many researchers are away at conferences, and 

greater use recorded in the winter and spring period. In addition both groups recorded a strong 

increase in usage, especially in the period October 04 to March 05, when another driver was 

kicking in (see following search engine section). Usage by non registered users increased at a 

faster rate compared to registered users particularly in 2003 – 140%, compared to 35% for the 

period May 2003 to November 2003.  

Table 9 looks at the month on month percentage change over the OA change over in 

January 2005. There was a 32% increase in article views from December 04 to January ’05 

however this was partly a compensation from the low December figure (-17% on previous 

month). Looking at the November ‘04 to February ‘05 figure non registered users out 

performed registered users in their take up of articles: 24% compared to 14%.  
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Table 9 Article usage by date of article for registered and non-registered users - monthly 
daily average figures (5% trimmed mean) November, December 2004 and January, 

February 2005. 

 

Date of article  Nov Dec Jan Feb March 

Registered use 2004/5 5,008 4,172 5,494 5,729 5,648 

% change on previous month  2004/5 4.4 -16.7 31.7 4.3 -1.4 

Non-Registered use 2004/5 
4,248 4,154 4,958 5,256 5,515 

% change on previous month  2004/5 
4.6 -2.2 19.4 6.0 4.9 

 

This result was not confirmed by a more focussed analysis (Table 10) comparing the three 

week period (weeks 48 to 50) prior to the semester break to the 9 week period after (weeks 2 to 

10). This argues that, counter intuitively, use by registered users actually increased in the 

period following OA compared to use by non-registered users. The false conclusion from the 

monthly analysis (Table 9) may be a result from the low article usage recoded to non registered 

users in November.  

 
Table 10 Article usage by issue - daily average figures (5% trimmed mean) for two 

periods: weeks 48 to 50 2004 and weeks 2 to 10 2005. 

Article issue  48 to 50 2 to 10 

Registered use 2004/5 5303 5780 

% change on previous month  2004/5  10% 

Non-Registered use 2004/5 4946 5257 

% change on previous month  2004/5  6.3% 

 

 

Figures 22 and 23 give a visual examination of article usage between week 45 2004 and 

week 10 2005 for registered and non-registered users.  
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Figure 22 Total number of items viewed by week: week 45 2004 to 
week 10 2005 –registered. 
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Figure 23 Total number of items viewed by week: week 45 2004 to 
week 10 2005 –non registered users. 
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Figure 24 looks at the organisation (DNS) grouping by registration of user aggregated 

over the whole period. As expected, nearly 9 out of 10 registered article uses came from 

academic (DNS) organisations. In terms on non-registered users the main organisation (DNS) 

groupings were Net provider (51%) and Commercial (33%). Both these groups largely 

concerned users coming in from organisation providing internet access, for example 

BTinternet.com.  

 

Figure 24 Article use percentage share distribution of organisation 
(DNS) grouping by registration of user. 
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Figure 25 shows the use distribution of referrer link by registration status of user. Most 

registered users - note these were predominately academic organisations (see above), entered 

the site via PubMed (40%) but increasingly so from search engines (25%), and also via OUP 

menus (22%). For non-registered use this is mainly via search engines (40%) and also PubMed 

(25%). 
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Figure 25 Article use percentage share distribution of referrer 
grouping by registration of user. 
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As noted an increasing access point for users is via search engines and this is true for 

both registered as well as non-registered article use. 

In conclusion, use by non-registered users has always been a significant feature of NAR 

use digital journal library use. The door was always open to such users (via PubMed Central) 

and as the door opened even wider (because of OA and search engine access) then this has 

driven usage levels even higher. 

3.6.1.2 Organisational affiliation 

It was decided to check whether there has been any change in the type of people using 

the journal (both for registered and non-registered users) by looking at the Domain Name 

Service (DNS) listed organisation type. A reverse DNS lookup on the IP numbers was 

completed and organisation type was extracted. DNS information was not available for just 

over half (50.7%) of IP addresses. The following Figure (26) gives the distribution of 

organisation type for registered users for each quarter from 2003 to the second quarter 2005. 

The main organisation type, as expected, was academic and about 87 to 90% of registered use 

was attributed to this type of organisation. 
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Figure 26 Quarterly distribution of organisation type for all 
users (use) 2003 to 2005. 
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Looking at the month on month figures (table 11) for academic and net provider use, 

January saw academic use record its highest increase of 30% however this was making up on 

the poor December figure (-19%). The overall pattern is muddied by the usage increase in 

March by net provider and this may reflect users accessing the NAR service from home during 

the spring break. The spring break had a negative impact on Academic usage (-4.4%). Taking 

the November ‘04 to February ’05 period there was not a lot of difference in growth of article 

usage between Academic and Net Providers: 16% and 17%.  
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Table 11 Article use by academic and net-provider user - monthly daily average figures 

(5% trimmed mean) November, December 2004 and January February 2005. 

Month of use  Nov Dec Jan Feb March 

Academic use 2004/5 2676.0 2170.0 2817.0 3096.0 2961.0 

% change on previous month  2004/5 2.1 -18.9 29.8 9.9 -4.4 

Net-provider use 2004/5 
1208.0 1209.0 1419.0 1415.0 1579.0 

% change on previous month  2004/5 
4.1 0.1 17.4 -0.3 11.6 

3.6.1.3 Geographical location 

Clearly OA is potentially hugely beneficial to users in poor countries where they cannot 

afford to access, for what is to them, expensive databases and we are especially thinking of 

Africa here.  

Figure 27 gives the item (articles and abstracts) use by month by DNS country type. 

The main growth in use has come from US registered users who viewed approximately 41,000 

items in January 2003 and about 150,000 in January 2005, an increase of an astonishing 

200+%. However, many users with a DNS address registered in the US are not in fact located 

in the US. In fact many of these users would be located abroad. We can be much more certain 

of the other geographical designations 

Figure 27 Total number of articles viewed by month January 2003 
- June 2005 by DNS location of user (excluding robots). 
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African usage continues to be rooted to the floor of the Figure, but there are signs that 

during 2005 use is growing. South American use, similarly towards the floor of the Figure, also 

appears to be on a slow rise, possibly boosted by NAR OA initiatives.  

All countries were examined and an OA effect was found with regard to East European 

bloc countries. Figure 28 looks at daily article use by this region.  

 

Figure 28 Articles use * by week East European countries January 
2003 to June 2005. 
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Smoothed: 7 day moving average 

 

Table 12 gives the month on month percentage changes over the transfer to OA. The 

biggest increase by some margin was the growth in usage in January ’05 of 88% - high indeed. 

Part of this increase was clawing back the loss in December (-15.4) as a result of the winter 

semester break. Looking at the period November ’04 to February ’05, article usage increased 

by 59%. However, this period is a seasonal growth period for Eastern block countries and last 

year (2003/4) this region notched up an increase of 30%. We suspect that OA coincided with 

the annual high usage in January from this region and estimate the growth in usage as a result 

of OA as being in the region of 20%.  
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Table 12 Article use by eastern bloc countries - monthly daily average figures (5% 
trimmed mean) November, December 2004 and January, February 2005. 

Month  Nov Dec Jan Feb March 

Use – OA year 2004/5 201.0 170.0 320.0 320.0 312.0 

% change on previous month  2004/5 20.4 -15.4 88.2 0.0 -2.5 

Use- Previous year 2003/4 138.0 124.0 150.0 181.0 181.0 

% change on previous month  2003/4 0.7 -10.1 21.0 20.7 0.0 

 

Figure 29 looks at the total article usage by week for Eastern European users. The 

highest use week in the November to December period was recorded in week 48 (1,616 views). 

This was exceeded in every week following the move of NAR to OA.  

 

Figure 29 Total number of items viewed by week: week 45 2004 to 
week 10 2005 –East European users. 

10 W
K 05

9 W
K 05

8 W
K 05

7 W
K 05

6 WK 05

5 W
K 05

4 W
K 05

3 W
K 05

2 WK 05

1 W
K 05

53 W
K 04

52 W
K 04

51 W
K 04

50 W
K 04

49 W
K 04

48 W
K 04

47 W
K 04

46 W
K 04

45 W
K 04

3000

2000

1000

0

20342059
2241223823002271

2061

24572501

2038

169

854
707

14931433
1616

741

12391257

 

 

Tables 13 compares the three week period prior to the Winter semester break to the 9 

week period following the end of the break for 2004/5 and the previous year 2003/4. As can be 

seen article usage in the OA year increased by 43% compared to 26% in the previous year. 
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Table 13 Period daily average figures (5% trimmed mean) for two periods: weeks 48 to 
50 2004 and weeks 2 to 10 2005. 

Week of the year  48 to 50 2 to 10 

OA year 2004/5 225 322 

% change  2004/5  43% 

Previous year 2003/4 147 185 

% change  2003/4  26% 

 

There is an OA effect though this effect has occurred at a time when this region appears 

to seasonally increase their usage of NAR. We estimate that the increase in article usage by 

East Europeans as a result of going OA is about 20%.  

So are East European users representative? About half were registered users, most 

(91%) were academic and they tended to use PubMed (33%) and search engines (32%). 

In terms of other regions there was surprisingly no evidence of a strong take up as a 

result of NAR moving to an OA model. This might be explained by the fact that many 

regions/countries (and we have Africa in mind here) simply do not have the research 

infrastructure to conduct nucleic acids research. 

3.6.1.4 Referrer link  

We have talked about this type of information earlier but here we consider it in some 

detail. This information details the site from which the NAR journal was accessed; it gives the 

last site visited by the user. It is known from previous CIBER studies (Nicholas et al., 200411) 

that net provider users will tend to use search engines to access and search the net. This use of 

search engines shows up in the referrer logs. It was decided to examine for changes in the last 

site visited for both registered and non registered users. Referrer information was not available 

for a third (32.9%)12 of IP addresses and these were excluded from the analysis. 

                                                 
11 Nicholas D, Huntington P. Blackwell's digital users: their characteristics, preferences and information seeking 
behaviour: a deep log analysis. London; University College London, 2004 (Restricted circulation report) 
12 Quarters recording the lowest frequency of empty referrer fields were the fourth quarter of 2004 (31%) and the 
second quarter of 2005 (31%), the quarter with the highest percentage was the fourth quarter of 2003 (41%). 
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Figure 30 gives the monthly article use by referrer group month 2003 to the second 

quarter 2005. Referrer information was classified into five groups: OUP journals, PubMed, 

Search engine and other. OUP menus referrer users were those who accessed via the NAR 

home page  or from other OUP web site pages. These users may have arrived at the main OUP 

site via an external organisation or website such as a link on a university site, a search engine 

(if they were allowed access to the main OUP pages) or directly by typing in the address or by 

using an address book.   

PubMed is an external (gateway) website from which users could access NAR material 

and is a service of the U.S. National Library of Medicine administered by NCBI. It includes 

over 16 million citations from MEDLINE and other life science journals for biomedical articles 

back to the 1950s. PubMed includes links to full text articles and other related resources, for 

instance to NAR. Search engine users were classified as just those using one of the following 

search engines Google, Yahoo, MSN, Altavista, Ask and Earthlink. ‘Other’ relates to all other 

referrer groups (for example: nar.oxfordjournals.org, www.pnas.org, highwire.stanford.edu, 

www.jbc.org, www.genome.org, www.sciencedirect.com, www.sciencemag.org)   

Figure 30 Monthly movements of article use by referrer groups -  
2003 to 2005. 
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As we can see there has been a substantial shift in the make-up of users by referrer link, 

that is there has been an increase in the share of accesses via a search engine. The increase in 

search engines has come from a position where they accounted for less than 1% in the second 

quarter of 2003 to account for about a half (49%) of sessions in the second quarter 2005. This 
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represents a dramatic and major shift in scholarly information seeking behaviour. However 

other groups have remained relatively stable. The big change has been in the increased access 

by users entering the site via a search engine. 

Search engine robots were allowed access to index the site for the first time from June 

2003. Before this date robots were not allowed to index the site and users using search engines 

could not access the site. From June 2003 onwards users who favoured using a search engine to 

access web based scholarly information could find the NAR site. This represented a shift in the 

way that users could navigate to NAR and to navigate to information within NAR. With a 

search engine users could both navigate the net to find the site and navigate the site to find 

content.  

Web sites can be classified according to how open or closed they are to external links 

and external access. A closed site is one where users need a username and password to access 

the site, in these circumstances robots are denied access, as are links from external sites. Thus 

for closed sites access is restricted and cannot be deemed to be ‘open access’ in any 

meaningful way. At the other extreme are open sites. Here any other site can link to content of 

the site, search engines can index the site and people can access the site from a number of 

external sites or find the site via a search engine. Before June 2003 the NAR site was partially 

open. NAR was restricted to users who had registered though users, in the know, could access 

the site via PubMed Central and PubMed for free. However, the site was not generally open, 

any old site could not link to NAR and search engines could not index the site and hence 

people using search engines could not find the site. This changed in June 2003 and the digital 

‘flood gates’ were open and in the environment that is the web this is clearly the prospect of 

being inundated, although one might of thought that the highly specific and difficult nature of 

the content would afford some protection. From this date search engines were allowed to index 

the site and users could find the site by this method. And Figures 30 above suggest users did 

find the site using search engines.  

Search engines are not particularly directed to content and there use is more a wide 

catch of likely matches. In part this is a result of an easy interface and in part users tend to 

towards broad terms in formulating a query. Google Scholar does allow for for more advanced 

and directed searching and a future research (given funding) will focus on the difference in use 

between Google and Google Scholar. The increase in search engine users has resulted in a 
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greater divergence of material being used. While approximately half of articles just received 10 

views and under in the first half of 2003 this had fallen to a third by the first half of 2004. And 

leads us to conclude that the range of articles being viewed has widened and indeed this has 

been the case while 44% of articles viewed in 2003 were aged 2 to 8 years old this had 

increased to 53% in 2004. Further research is needed to clarify this result. 

 

Daily movements. 

Figure 31 to 33 gives the daily movement of each referrer link category. Figure 31 just 

plots article use by those finding the NAR via a search engine, Figure 32 concerns OUP menus 

and external links and Figure 33 looks at daily movements of the Other and PubMed 

categories.  

The daily movement of those entering via a search engine highlights the falling of use 

in the summer months. Usage more than halved between May and July. This is thought to 

reflect the fact that search engines are most likely to be used by students, a group of users who 

are unlikely to use the service in the summer vacation months. This hypothesis requires testing 

by questionnaire. We expect these users to introduce an increasingly seasonal fluctuation to 

NAR use. 

 

 

 

 

 

 

 

 

 

Figure 31 Daily movements of article use those entering via a 
Search Engine - 2003 to 2005. 
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Smoothed: 7 day moving average 

 

Table 14 compares article usage by those entering via a search engine during the three 

week period (48 to 50) before the semester break to the 9 week (weeks 2 to 10) period after the 

break. The result is one of little change, usage by this group decreased by about 1% in the post 

OA period.  

 
Table 14 Period daily average figures (5% trimmed mean) weeks 48 to 50 2004 to weeks 

2 to 10 2005. 

Week of the year  48 to 50 2 to 10 

Search Engine access 2004/5 4,156 4,118 

% change  2004/5  -0.9% 

 

Figure 32 details users coming in via OUP menus and external links. Use by either of 

these two groups did not fall dramatically during the summer vacation months.  

 

Figure 32 Daily movements of article use those entering via OUP 
menus and External link -  2003 to 2005. 
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Smoothed: 7 day moving average 

 

Table 15 compares article usage before and after the semester break. There was an 

increase in usage from those accessing the site via OUP menus. Comparing the three week 

period prior to the winter semester break to the weeks following the break those accessing via 

an OUP menu increased their usage by 30% in the post OA period compared to Search Engine 

users who recorded a fall in article usage of 1%. This is thought to reflect that those users 

coming into the site via the home page are more likely to be alerted to the fact the latest issue is 

now free.   

Table 15 Period daily average figures (5% trimmed mean) weeks 48 to 50 2004 to weeks 
2 to 10 2005. 

Week of the year  48 to 50 2 to 10 

OUP Menus 2004/5 1,082 1,407 

% change  2004/5  30.0% 

External link 2003/4 135 155 

% change  2003/4  14.8% 
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Figure 33 gives the daily use movement for those accessing the site via PubMed and 

Other referrer links.  

 

Figure 33 Daily movements of article use those entering via a 
PubMed and Other -  2003 to 2005. 
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Usage by those entering the site via PubMed increased in the 9 week (2 to 10) post OA 

period compared to the three week (48 to 50) period immediately prior to the semester break 

(table 16). This increase is not as high as for OUP menus (Table 15) and further the January 

and February period is a growth period, see this period in Figure 33. However there has been 

an increase and this might reflect the updating of links on the PubMed site. 
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Table 16 Period daily average figures (5% trimmed mean) for two periods:  weeks 48 to 
50 2004 and weeks 2 to 10 2005. 

Week of the year  48 to 50 2 to 10 

PubMed 2004/5 2,311 2,594 

% change  2004/5  12% 

Other 2004/5 919 901 

% change  2004/5  -2.0% 

 

3.6.1.5 PubMedCentral  

PubMedCentral is the U.S. National Institutes of Health (NIH) free digital archive of 

biomedical and life sciences journal literature, which is developed and managed by the 

National Center for Biotechnology Information (NCBI). The PMC journal list comprises 

journals that deposit material in PMC on a routine basis and generally make all their published 

articles available here. As mentioned earlier we have removed PMC users from the analyses 

we have shown so far because when NAR went fully OA the whole journal was available of 

PMC and the digital footprints of PMC users disappeared from the OUP logs at the same time, 

so we could not make satisfactory before and after OA comparisons. However, this section 

provides some details of PMC usage and users, taken from NAR and PMC logs. 

From October 2003 NAR articles published before 1996 were hosted on PMC and were 

free to download from the site. Further since January 2005 PMC hosts all NAR content again 

free to download. From October 2003 to January 2005 PMC users seeking to view NAR 

content authored after 1996 had to link to the NAR site to view this content. This use was 

picked up in the NAR referrer logs. Figure 34 gives the amount of PMC use appearing in the 

NAR logs. In March 2003 this was just 400 monthly views; this rose to about 8 to 900 views a 

month in November 2003 and stayed at approximately this level until January 2005. From 

January 2005 NAR content could be freely accessed with in the PMC site and users did not 

have to link to NAR to view recent content.  
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Figure 34 Number of articles viewed by  PMC users the on NAR 
site (based on referrer logs). 
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We can obtain a larger time span by looking at the PMC logs. The statistics are 

aggregates for each month and broken down by article. Figure 35 shows that usage started at 

about 10,000 views a month. In between December 2003 and March 2004 usage increased 

from 9,616 to 144,226 a percentage increase of approximately 1400%. Part of this increase is a 

result of NAR journal articles, published prior 1996, being freely available for download 

within the PMC site. Since January 2005 PMC users had access to all NAR content. There was 

an increase in usage in March 2005, and usage increased from 200,000 a month to 270,000. 

This increase was not maintained and fell back in May 2005.  
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Figure 35 Monthly usage of NAR articles by PMC users 
March 2003 to May 2005. 
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Figure 36 gives the monthly number of PMC users accessing NAR content. User 

numbers have steadily increased over the period rising by about 4-5,000 users a year. The steep 

increase observed for use from December 2003 to March 2004 (Figure 35) was observed more 

as an increased upward growth. From December 2003 to March 2004 users increased from 

26,933 to 78,450 a percentage increase of approximately 191% this compared to the 1,400% 

increase in usage. 

Figure 36 Monthly number of users of NAR content by 
PMC users March 2003 to May 2005. 
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In part the divergence between users and use around January to March 2003 is 

explained by the number of views per users. This jumped from an average of just over 1 to an 

average over 2 views to the same article per user in February 2003. This is an average and 

some articles viewed were recorded as being viewed several times by users. For example 74 

users viewed volume 16 issue 15 page beginning 7583,  419 times in March 2004 that is each 

user viewed the article about 5 to 6 times. This may or may not be a result of double counting 

and needs further clarification from PMC 

 

Figure 37 The average number of views to NAR content per 
user by month January 2003 to May 2005. 
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3.6.1.6 Robots (search engines) 

While we stripped out robot use from all of our analyses it is worth looking at this 

group of users. Perhaps the most prominent change in the type of user visiting NAR is the 

increased presence of robots and mechanical agents. These ‘users’, although not users in the 

traditional sense of the word, accessed the site and download the content, either for serving up 

that content elsewhere or to index the content for searchers. Search engines will use robots so 

as to index and reference content so as to list that content as being available to their users. 
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Figure 38 gives use by robots and all other article views and compares usage of robots 

that index the net to all other views. However, we should note that not all robot use will come 

from search engine robots. Robot use was defined as any IP number that visited the Robot.txt 

document. Robots index the web and provide, along with search engine listing algorithms the 

links or hits returned to users. 

 

Figure 38 NAR: The share of unique article views in session broken down 
by whether the ‘user’ was a robot and all other users. 
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Of course, as a result of robot activity a greater share of users were able to come in and 

view the content via a search engine.  

4. Conclusions  

Essentially we went into the study looking for the impact of OA publishing and we 

came away with strong and robust evidence of the phenomenal impact of search engines was 

having upon NAR usage and discovered that much content was free already. OA simply added 

a little to the massive growth that was already going on and adding to the pile of content that 

was already being offered for free. What is most surprising perhaps is that so much growth 
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could occur in the case of a specialist, advanced scholarly journal which one would have 

assumed to have had a limited audience. There seems to be even more growth in the pipeline, 

maybe by as much as 20%. The case of NAR is surely a testament to the huge popularity of the 

scholarly digital journal.  

Our data shows how important it is not to look at OA too narrowly or simplistically, but 

consider it in the light of a number of factors that have led to scholarly journals becoming more 

accessible. The search engine is the driver and the real friend of the digital scholarly user in 

opening up scholarly content. OUP itself has also been active for some time in providing free 

access to content. These initiatives are often lost in the arguments about OA. 

Clearly the attraction of the NAR model of OA is that it is probably the most user-

friendly as it causes no additional problems to users in finding the material or assessing its 

authoritativeness. There is no disruption to scholarly communication in this model; it is 

seamless or invisible. If it turns out to be a successful economic model then it must surely be 

the model for many scholars. 

What then did OA actually deliver? Firstly, it contributed to an additional increase in 

usage of around 7-8%. Secondly, it saw a switch of use from abstracts to full-text. Thirdly, it 

led to a significant increase in the usage of newer articles – material that had previously been 

embargoed. Given that these articles were the diamonds in NAR’s mine as far as users were 

concerned and that some people might have been unaware that they were being given away for 

free we would expect a further surge in use here. There must also be some important scholarly 

outcomes in the release of this material, which are worth studying. Fourthly, it brought in new 

users, especially people from the Eastern Bloc and possibly also students. Fifthly, OA and the 

other access initiatives will lead in the longer run to a usage pattern which is much more 

seasonal and volatile. 

Further conclusions will be released after discussion with the OUP team. Deep log 

analysis raises questions and the answers can only be provided as a result of follow-up work 

and discussion. 

As mentioned, what is presented here are the results of an ongoing investigation and 

what follows is recommendations as to what direction the project should take: 
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1) NAR clearly is a special kind of journal, with a special community and which has 

adopted a particular stance to OA and we should be looking to replicating the study in the 

journals of other subjects and in journals which have taken a different approach to OA (a non-

publisher approach, possibly). The methodology is now in place and we now know what to 

expect/look for. 

2) There is a need to investigate further who these search engine users are and how they 

differ, if at all, from the traditional subscriber. 

3) Full-text downloads are used as the main metric in determining take up and there is 

some anecdotal and survey evidence to suggest that not all that is downloaded is actually read. 

This needs a more robust investigation. 
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5. Appendix 1: Oxford Journals log data 2002-200613 

 

NAR O nline usage 

0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

Jan
-02

May-
02

Se
p-0

2
Jan

-03

May-
03

Se
p-0

3
Jan

-04

May-
04

Se
p-0

4
Jan

-05

May-
05

Se
p-0

5
Jan

-06
Month

No. downloads

Home Pages
HTML Full-text
PDF Full-text

 
13 Excluding  2005 and 2006 PubMed Central data 
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6. Appendix 2: Supplementary analyses 

6.1. Time analysis 

An examination of article view time for the dataset found that 87% of articles were 

viewed within three minutes. It was found that 29% of articles had a lapse of time of under 10 

seconds. These users, perhaps, saw the contents and left almost immediately. Approximately 

half of articles (45%) had a view time of between 11 seconds and one and half minutes, 

sufficient time to decide if the article was wanted and saved to disk. About 13% of articles 

were viewed from between one and half minutes to 3 minutes, maybe time enough to print it 

off. A further 13% of articles were viewed for three minutes or longer.  It was also found that 

abstracts were viewed on average (median) for a longer time compared to articles, 40 seconds 

compared to 37 seconds, suggesting that while abstracts might be read online articles are not.   

Figures 39 and 40 gives the usage by hour of day broken down by registration status of 

those entering the site via a search engine, first for weekend use and then for weekday use. As 

can be seen at weekends there is a greater use by non registered users and this is also true for 

weekday evening use. This is as expected as non registered users are likely to be searching 

away from the university or registered institution.  

 

Figure 39 Usage by hour of day broken 
down by registration status of those 

entering the site via a search engine – 
weekends. 

Figure 40 Usage by hour of day broken 
down by registration status of those 

entering the site via a search engine – 
weekdays. 
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7. Appendix 3: Most downloaded articles (with citation data14) 

 

2003 
31  1  1           Andreas D. Baxevanis,    The Molecular Biology Database Collection: 2003 Update,  

2003 31(1), 1-12  Cited 52 times 

25  17  3389 

 

SF Altschul, et al,     Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs, 1997 25 (17), 3389-3402  Cited 16221 times 

28 1 235        

 

Helen M. Berman, et al,     The Protein Data Bank,      2000 28 (1), 235-242  Cited 
3937 times 

30 1 276        

 

Alex Bateman, et al,     The Pfam Protein Families Database,   2002 30 (1), 276-280  
Cited 1017 times 

31 2 700     

 

Hiroaki Kawasaki and Kazunari Taira,     Short hairpin type of dsRNAs that are 
controlled by tRNAVal promoter significantly induce RNAi-mediated gene 
silencing in the cytoplasm of human cells, 2003 31 (2), 700-707A  Cited 90 times 

31 7 e38      

 

Muhammad Sohail, et al,     A simple and cost-effective method for producing small 
interfering RNAs with high efficacy,  2003 31 (7), e38  Cited 17 times 

31 3 981     

 

Hiroaki Kawasaki, Eigo Suyama, Mayu Iyo, and Kazunari Taira,    siRNAs 
generated by recombinant human Dicer induce specific and significant but target 
site-independent gene silencing in human cells,      2003 31 (3), 981-987  Cited 56 
times 

30 1  38          

 

T. Hubbard, et al,     The Ensembl genome database project,     2002 30 (1), 38-41  
Cited 350 times 

31 2 670     

 

Frank Czauderna, et al,     Functional studies of the PI(3)-kinase signalling pathway 
employing synthetic and expressed siRNA,      2003 31 (2), 670-682  Cited 37 
times 

31 4 e15      

 

Rafael A. Irizarry, et al,     Summaries of Affymetrix GeneChip probe level data, 
2003 31 (4), e15  Cited 154 times 

30 4 e15        

 

Yee Hwa Yang, et al,     Normalization for cDNA microarray data: a robust 
composite method addressing single and multiple slide systematic variation,   
2002 30 (4), e15  Cited 586 times 

31 1 38          

 

Emmanuelle Karsenty, et al,    The GENETPIG database: a tool for comparative 
mapping in pig (Sus scrofa),     2003 31 (1), 138-141  Cited 3 times 

31 15 e77     Shiro Matsukura, Peter A. Jones, and Daiya Takai,    Establishment of conditional 

                                                 
14  The times cited figures should be read as article X has been cited e.g. 655 times in the past six years since 18th May 2006. 
Source: ISI.  
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 vectors for hairpin siRNA knockdowns, 2003 31 (15), e77  Cited 59 times 

30 6 1292      

 

Ian M. Mackay, Katherine E. Arden, and Andreas Nitsche,     Real-time PCR in 
virology,      2002 30 (6), 1292-1305  Cited 156 times 

31 1 17       

 

Guenter Stoesser, et al,     The EMBL Nucleotide Sequence Database: major new 
developments,     2003 31 (1),  17-22  Cited 47 times 

2004 
32 suppl_1 D3     

 

Michael Y. Galperin,     The Molecular Biology Database Collection: 2004 update,   
2004 32 (database issue), D3-D22  Cited 23 times 

28 1 235               

 

Helen M. Berman, et al,     The Protein Data Bank,      2000 28 (1), 235-242  Cited  
3937  times 

25 17 3389           

 

SF Altschul, et al,     Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs, 1997 25 (17), 3389-3402  Cited 16221 times 

32 suppl_1 
D138  

 

Alex Bateman, et al,     The Pfam protein families database,     2004 32 (database 
issue), D138-D141  Cited 425 times 

29 9 e45               

 

Michael W. Pfaffl,    A new mathematical model for relative quantification in real-
time RT–PCR,    2001 29 (9), e45  Cited 214 times 

32 3 936               

 

Kumiko Ui-Tei, et al,     Guidelines for the selection of highly effective siRNA 
sequences for mammalian and chick RNA interference  ,    2004 32 (3), 936-948  
Cited 92 times 

31 13 3406        

 

Michael Zuker,     Mfold web server for nucleic acid folding and hybridization 
prediction,     2003 31 (13), 3406-3415  Cited 691 times 

30 6 1292            

 

Ian M. Mackay, Katherine E. Arden, and Andreas Nitsche,     Real-time PCR in 
virology,      2002 30 (6), 1292-1305  Cited 156 times 

30 4 e15               

 

Yee Hwa Yang, et al,     Normalization for cDNA microarray data: a robust 
composite method addressing single and multiple slide systematic variation,   
2002 30 (4), e15  Cited 586 times 

32 suppl_1 
D109  

 

Sam Griffiths-Jones,     The microRNA Registry,    2004 32 (database issue), D109-
D111  Cited 135 times 

32 3 893               

 

Andrew C. Hsieh, et al,    A library of siRNA duplexes targeting the 
phosphoinositide 3-kinase pathway: determinants of gene silencing for use in cell-
based screens,     2004 32 (3), 893-901  Cited 44 times 

32 4 e43               

 

Thomas D. Schmittgen, Jinmai Jiang, Qian Liu, and Liuqing Yang 

    A high-throughput method to monitor the expression of microRNA precursors,   
2004 32 (4), e43  Cited 23 times 



Determining the impact of open access 

UCL, Centre for Publishing, © 2006                                                                                    69          
  

30 1 207               Ron Edgar, Michael Domrachev, and Alex E. Lash,     Gene Expression Omnibus: 
NCBI gene expression and hybridization array data repository,     2002 30 (1), 207-
210  Cited 198 times 

31 1 28         David L. Wheeler, et al,     Database resources of the National Center for 
Biotechnology,      2003 31 (1), 28-33 Cited 205 times  

30 1 276 Alex Bateman, et al,     The Pfam Protein Families Database,   2002 30 (1), 276-280  
Cited 1017 times 

2005 
33 suppl_1   D5 

 

Michael Y. Galperin,     The Molecular Biology Database Collection: 2005 update, 
2005 33 (Database issue), D5-D24  Cited 18 times 

28        1   
235 

 

Helen M. Berman, et al,     The Protein Data Bank,     2000 28 (1), 235-242  Cited 
3937 times 

25      17   
3389 

 

SF Altschul, et al,    Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs,    1997 25 (17), 3389-3402  Cited 16221 times 

33        3   
864 

 

S. Döhr, et al,    Linking disease-associated genes to regulatory networks via 
promoter organization,  2005 33 (3), 864-872  Cited 6 times 

29        9   
e45 

 

Michael W. Pfaffl,    A new mathematical model for relative quantification in real-
time RT–PCR,    2001 29 (9), e45  Cited 214 times 

32   suppl_1   
D138 

 

Alex Bateman, et al,     The Pfam protein families database,     2004 32 (database 
issue), D138-D141  Cited 425 times 

33   suppl_1   
D562 

 

Tanya Barrett, et al,     NCBI GEO: mining millions of expression profiles—
database and tools,  2005 33 (database issue), D562-D566  Cited 43 times 

31   13   
3406 

 

Michael Zuker,     Mfold web server for nucleic acid folding and hybridization 
prediction,     2003 31 (13), 3406-3415  Cited 691 times 

31        1        28 

 

David L. Wheeler, et al,     Database resources of the National Center for 
Biotechnology,      2003 31 (1), 28-33  Cited 205 times 

30        6   
1292 

 

Ian M. Mackay, Katherine E. Arden, and Andreas Nitsche,     Real-time PCR in 
virology,      2002 30 (6), 1292-1305  Cited 156 times 
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31        1   
365 

 

Brigitte Boeckmann, et al,     The SWISS-PROT protein knowledgebase and its 
supplement TrEMBL in 2003,     2003 31 (1), 365-370  Cited 630 times 

30        1   
207 

 

Ron Edgar, Michael Domrachev, and Alex E. Lash,     Gene Expression Omnibus: 
NCBI gene expression and hybridization array data repository,     2002 30 (1), 207-
210  Cited 198 times 

33        4   
1290 

 

Angie M. Cheng, et al,    Antisense inhibition of human miRNAs and indications for 
an involvement of miRNA in cell growth and apoptosis,     2005 33 (4), 1290-1297  
Cited 12 times 

33        2   
e17 

 

Ru-Qiang Liang, et al ,    An oligonucleotide microarray for microRNA expression 
analysis based on labeling RNA with quantum dot and nanogold probe,   2005 33 
(2), e17  Cited 14 times 

33 suppl_1 
D501 

 

Kim D. Pruitt, Tatiana Tatusova, and Donna R. Maglott,     NCBI Reference 
Sequence (RefSeq): a curated non-redundant sequence database of genomes, 
transcripts and proteins,     2005 33 (database issue), D501-D504  Cited 74 times 
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