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Abstract

To maximize the benefits from research, findings need to be disseminated as broadly as possible to allow access by other researchers and the wider community. Some have argued that the Open Access (OA) Advantage might be all or mostly just quality (Self-Selection) bias. This study, carried out on a sample of 27197 articles published from 2002 to 2006 on 1984 journals, aims to show that citation advantage of OA is not necessarily result of self-selection that authors make for their best articles. To show this, we compare articles citations counts for authors having an institutional publication mandate, to those for not-mandated articles (across all fields) published in the same journal and year. In fact, the mandatory archives are open institutional deposits, where affiliated researchers are obliged to archive their publications whatever their quality. Hence, for this kind of mandated articles, there is no self-selection effect. Results show that there is an OA advantage for non-mandated articles as well as mandated ones. In addition, a logistic regression analysis has been conducted to study the multiple correlations between citation count (predictive variable) and a set of potential explanatory variables. 
Introduction
The 25,000 peer-reviewed journals and conference proceedings that exist today publish about 2.5 million articles per year, across all disciplines, languages and nations. No university or research institution anywhere, not even the richest, can afford to subscribe to all or most of the journals that its researchers may need to use (Odlyzko 2006). So, all articles are currently losing some of their potential research impact (usage and citations), because they are not accessible online to all its potential Internet users. 

This is confirmed by recent findings, independently replicated by many investigators, showing that articles for which their authors have supplemented subscription-based access to the publisher’s version by self-archiving their own final drafts free for all on the web (“Open Access”, OA) are downloaded and cited twice as much across all 12 scientific, biological, social science and humanities disciplines analyzed so far (Lawrence 2001; Brody & Harnad 2004; Hajjem et al. 2005; Moed 2005; Kurtz & Brody, 2006). Hence, OA is not only about human rights and the greater circulation of knowledge. It is about increasing research impact. A work’s research impact is not only a measure of what it contributes to the work of others. It helps as well, for the recognition and reputation of the author.
Only 15% of the 2.5 million articles published annually are being spontaneously self-archived worldwide today (Hajjem and al, 2005). Creating an Institutional Repository (IR) and encouraging staff to self-archive their articles therein is a good first step, but it is not sufficient to raise the self-archiving rate appreciably above the spontaneous self-archiving one.

Just requesting or recommending deposit does not work. When comparing mandated and non-mandated self-archiving, rates have shown that mandates (and only mandates) work, with self-archiving of about 60% to 100% of annual institutional research output within a few years. 95% of researcher’s sampled report would self-archive if required to do so by their employers and/or funders: 81% of them willingly, 14% reluctantly, only 5% would not comply with the requirement (Swan & Brown, 2005). 
Universities' own IR are the natural locus for the direct deposit of their own research output: Universities are the research providers and have a direct interest in archiving, monitoring, measuring, evaluating, and showcasing their own research assets, as well as in maximizing their uptake, usage and impact. OA self-archiving mandate enhances the visibility and the impact of the work of the university as well as of individual researchers (SWAN, 2008).
Southampton ECS (Electronics & Computer Science) department was the first department or institution in the world to adopt a self-archiving mandate in 2001. An increasing number of institutions (more than 61) have already decided to impose the mandate. Most of these institutions are from U.K and other European countries, but Asia, Australia and North of America had also followed the same way. These institutions and their policies are listed in ROARMAP
.
The European Universities Association (EUA)
, mindful of the benefits of mandating OA has recommended self-archiving mandates for its 800 universities. The EUA had unanimously recommended that all European Universities should create IRs and should mandate that all research publications must be deposited in them immediately upon publication (and made OA as soon as possible thereafter) as already mandated by RCUK (Research Councils UK), ERC (European Research Council), NIH (National Institutes of Health) and as recommended by EURAB (European Research Advisory Board). In addition, the EUA recommends that these self-archiving mandates should also be extended to all research results arising from EU research project funding.
Self-archiving mandate
The study was carried out on article outputs of 4 mandated institutions that have imposed a self-archiving deposit in their IRs:
· Southampton University (Electronics & Computer Science Department) in U.K (since January 2003),
· Minho University in Portugal (December, 2004),
· Queensland University of Technology in Australia (February 2004),
· CERN (European Organization for Nuclear Research) in Switzerland (November, 2003).
The idea is to compare citations counts for mandated articles (M) to those for non-mandated articles (N). The study was conducted for articles published between 2002 and 2006 (more recent articles have not been considered because a potential citation advantage is hardly perceived for such too recent articles). The metadata for the articles were collected from our four institutional archives, as well as from the ISI database. Citation counts were extracted from Thompson ISI (in November, 2008). 

The way to test the impact advantage of OA is not to compare the citation impact factors of OA and non-OA journals but to compare the citation counts of individual OA and non-OA articles appearing in the same (non-OA) journals (Harnad and Brody, 2004). For each mandated article Mi, we collected all corresponding articles Nj published in the same journal, volume and year as controls. Articles were published in 1984 journals, distributed as follows, from 2002 to 2006 (Table 1):
	 
	Journals Count

	2002
	331

	2003
	367

	2004
	415

	2005
	445

	2006
	426

	TOTAL
	1984


Table 1: Journals counts per year

OA Journals are excluded from our sample to avoid any effect due to the fact that an article is OA, not because it is self-archived by the authors, but simply because the journal is OA. Based on the Directory of Open Access Journals (DOAJ), which presently indexes 4025 journals, only 2.10% out of our sample journals are OA. These journals are excluded from our analysis. 

In order to reduce our article sample to a reasonable processing size, we limited the number of journal/volume/year-matched articles to 10 articles Nj that were semantically close to Mi. This narrowing of content should also make the control articles more comparable than using the entire spectrum of the journal's content. (The semantic closeness is computed based on shared words in titles, omitting stop words). The total size of the article sample (6215 Mandated and 20982 corresponding controls
) from 2002 to 2006 was 27197.
The full-text OA status of the articles in our sample was verified using an automated webwide search-robot (Hajjem and al, 2005). The result was consolidated using another robot based on Google Scholar search. The following table (Table 2) shows the percentages of OA articles among ISI articles per institution and per year:
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Figure 1 : OA Percentage for ISI articles per year 
	
	Minho
	CERN
	Queensland
	Southampton
	4 institutions
	Non Mandated

	2002
	64%
	58%
	49%
	53%
	56%
	15%

	2003
	62%
	61%
	48%
	70%
	60%
	15%

	2004
	62%
	55%
	51%
	66%
	59%
	16%

	2005
	61%
	54%
	63%
	68%
	62%
	13%

	2006
	54%
	63%
	60%
	62%
	60%
	16%

	Average
	61%
	58%
	54%
	64%
	59%
	15%


Table 2 : OA Percentage for ISI articles per year
(je pense que le graphique est suffisant. Veux-tu qu’on enlève le tableau? Ou on le mets en annexe?)
Although the compliance rate of self-archived articles for mandated institutions is not 100% as hoped, it seems to be acceptable since the mandate is relatively recent; the average OA rate for mandated institutions is between 56% and 62%, from 2002 to 2006. These rates are largely higher compared to Non-Mandated institutions (13% to 16% from 2002 to 2006). Although both mandated and non-mandated authors can archive their articles or not, this large difference between OA rates (M vs N) shows that there is no self-selection of best articles at least, for mandated ones. In fact, they simply archive their articles to respect the mandate.              
To evaluate the OA citation advantage, 4 sets of articles should be compared:

- O M : Self-archived Mandated,

- Ø M : Non-archived Mandated,

- O N : Self-archived Non-mandated,

- Ø N : Non-archived Non-mandated,

The comparison between these sets of articles is done using citation average within each journal/year. Since the mandate applying date is slightly different for the 4 institutions (from 2002 to 2004), we conducted the comparison for all the institutions together as well as separately. The separate analysis shows more clearly the evolution since the effective date of the mandate. On the other hand, the global analysis allows consolidating data, enlarging the sample size and avoiding any possible effects coming from specific institutions.

The comparisons are done between the following couples of groups: O/Ø, OM/ON, ON/ØN, OM/ØM, OM/Ø, ON/Ø and OM/ØN, using the ratio average between the logarithmic citations counts for the first group over the second one. For instance, the following ratio aims to compare OA mandated articles with OA non-mandated ones by computing arithmetic mean of logarithmic ratios of citations averages OMj and ONj calculated for a journal j.
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The logarithm is in fact used to normalize data and reduce any effect coming from articles having a relatively high citation count, compared to the whole sample. Moreover, the comparison is done per journal to avoid any effect coming from journal’s impact factor.    

Results

In general, the OA articles are, as predicted, more cited then non-OA ones. More specifically, for OA articles, those that are mandated receive relatively more citations then non-mandated ones. The following chart (Figure 2) illustrates the results for the 4 institutions together. Appendix 1 details the charts for each institution separately. 
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Figure 2: Comparisons between articles groups for all institutions
The charts relative to each institution are almost similar to that for global chart (the 4 institutions together). The comparison ratios between couples of groups are positive. This shows a citation advantage for the first group (numerator) compared to the second one (denominator) for all these comparisons. To verify whether the difference between citations means for these different article groups is statistically significant, we conducted statistical tests. The technique used (under SPSS) is « Paired-Samples T Test ». This choice is justified by the fact that we compare citation means of articles for each journal. Moreover, this test is robust even for moderated violation of distribution normality condition. As the last institution to adopt the mandate was in 2004, the test was run on a sample of articles M and NM from 2004 to 2006. 

The Paired-Samples T Test results (Table 10) shows that there is indeed a significant difference (p <0.05) in favor of the first group over the second one, for each of the following group pairs (Appendix 2):
· OA articles over Non-OA ones (pair 1),

· OA Mandated articles over OA Non-Mandated ones (pair 2),

· OA Non-Mandated articles over OA Mandated ones (pair 3),

· OA Mandated articles over Non-OA Mandated ones (pair 4),

· OA Mandated articles over Non-OA ones (pair 5),

· OA Non-Mandated articles over Non-OA ones (pair 6),

· OA Mandated articles over Non-OA Non-Mandated ones (pair 7).

Some have argued that the OA Advantage might be all or mostly just quality (Self-Selection) bias (Eysenbach, 2006; Kurtz and al, 2004; Davis, 2008). However, among OA articles, mandated ones have a citation advantage compared to non-mandated ones. As a consequence, the citation advantage of OA is not necessarily the effect of a self-selection of best articles by their authors. This can never explain the citation advantage at least, for mandated articles, as authors deposit their articles in order to respect their mandate and not based on a quality criteria selection. The spontaneous self-arching rate of 15% is in fact far from the compliance rate of 60%. 
Logistic regression
The number of citations an article receives can be influenced by or correlated with a variety of variables. A logistic regression analysis has been conducted to study the correlation between citation counts (as dependent variable) and the following set of potential correlator/predictor variables:
· OA: Is the article Open Access (1 if OA and 0 otherwise)?
· M: Does the author's institution Mandate Open Access (1) or Not (0)?
· Age : How old is the article (articles published from 2002 to 2006)?
· Auth_N : How many co-authors does the article have?
· Ref_N : How many references does the article cite?
· IF : What is the Thompson/ISI "Impact Factor" (average citations per article in 2-year window) of the journal in which the article was published (from 0 to 30)?
· Sci : Is the article classified by ISI as Science (1) or Social Science (0)
· Page_N : How many pages in the article?
· USA : What is the country of the first author (USA 1, other 0)?
· Review : Is the article classified by ISI as a "review" article (1) or not (0)?
· CERN : Is the first author from CERN (1/0)?
· South : Is the first author from Southampton  (1/0)?
· Minho : Is the first author from Minho (1/0)?
· Queens : Is the first author from Queensland University of Technology (1/0)?

· Age*OA : The interaction between Age and OA

About 32% of the articles in our sample have at least 1 self-citation with an average of about 2 self-citations per article. We accordingly excluded all self-citations from the citation counts.

Citation counts are not normally distributed, particularly because of the many articles having zero citations and they cannot be successfully transformed into a normal distribution. Figue 3 shows the citation counts (minus self-citations) distribution. So we used binary logistic regression analysis, with a dichotomous dependent variable.
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Figure 3: Citation count distribution
We used stepwise logistic regression, for each test selecting the model that maximizes the chi-square likelihood ratio. To make the interpretation of the coefficients easier, we exponentiated the ß coefficients (Exp(ß)) and interpreted them as odds-ratios. For example, we can say for the first model that for a one unit increase in OA, the odds of receiving 1-5 citations (versus zero citations) increased by a factor of 0.957. The following figure
 (figure 4) reports Exp(ß) values for each model having "Cit_a_x-y&y-z" as dependent variables  ((x,y,z) [image: image5.png]


{1, 2, 3, ..., 20}), where Cit_a_x-y&y-z = 1 if citation count (minus self-citations) is between y and z and 0 if between x and y. Models are referred to as "M_r". The Exp(ß) values of variables turned out to have the same polarity and to be quite similar, with and without self-citations.
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Figure 4:  The Exp(ß) values for logistic regressions
The figure (Figure 4) shows that citation count is positively correlated with IF, Age, Ref_N, Auth_N, OA, USA and M. In other words; 

· The higher the IF of the journal in which it was published, the higher an article's citation count.
· The longer since an article was published, the higher its citation count.
· The more references an article cites, the higher its citation count.
· The more co-authors an article has, the higher its citation count.
· Articles that are made OA have higher citation counts, and this small but significant independent OA effect is present in every citation range but it is greatest in the highest citation range (1-5 citations vs 20+ citations): The OA advantage is strongest for highly cited articles.
· Articles from authors at institutions that have Mandates have higher citation counts; this effect is present only in the medium-high citation ranges (and is of course confounded with the level of author compliance with the institutional Mandate, discussed further below).
· Review articles have higher citation counts; the effect is greater, the higher the citation range.
CERN articles have higher citation counts in the lowest and especially the highest citation range. However, when all CERN articles are excluded from our sample, there is no significant change in the other variables.
There is a significant interaction between Age and OA (Age*OA) for low citation interval (between 1 and 5) as well for high citation interval (20 citations and more). Both the linear main effect of age and OA, and this nonlinear interaction are significant. The following figure (Figure 5) shows the citation mean (Cit_a_1-5&20+) for OA and NOA articles corresponding to each Age value. This figure confirms the OA advantage. The difference between the two lines corresponding to OA and NOA is higher for older articles.  
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Figure 5: The citation count means of Age and OA
Logistic regression by Impact Factor interval:

In order to compare articles belonging to comparable journals, we divided our sample into 4 quartile ranges by journal impact Factor (IF), each range covering 25% of the articles:
        IF_1 :          0 ≤ IF < 0.633

        IF_2 :   0.633 ≤ IF < 1.053

        IF_3 :   1.035 ≤ IF < 1.782

        IF_4 :   1.782 ≤ IF < 29.957

Only the top quartile contains journals with IFs from 1.782 to 29.957.  As we are also interested in the variability within this quartile, we further subdivided it into two subgroups, each covering 12.5% of all the articles. Subdividing more minutely would generate would make the sample sizes too small to detect effects o interest. Finally, 5 ranges of IF are selected:

        IF_1 :         0 ≤ IF < 0.633

        IF_2 :   0.633 ≤ IF < 1.053

        IF_3 :   1.035 ≤ IF < 1.782

        IF_4 :   1.782 ≤ IF < 2.468

        IF_5 :   2.468 ≤ IF ≤ 29.957

The same regression is done separately for each IF range by controlling all the variables (except IF). The following tables summarizes the values of Exp(ß) corresponding to the controlled variables for each IF range.

Our earlier remark also applies to these regressions: Exp(ß) values of variables have the same polarity and pattern whether or not we exclude self-citations from the citations count.

· IF 1 :
When articles are published in a low IF journal, article citation counts are positively correlated with Age, Ref_N, Auth_N, OA and M. The OA effect increases for higher citation count intervals. For the low article citation range, the Age*OA interaction is significant, but OA itself is not.
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Figure 6:  The Exp(ß) values for logistic regressions (IF 1)

· IF 2 :
For articles in journals with IFs between 0.633 and 1.053, the pattern is quite similar, except the Age*OA interaction is absent and OA itself (alongside Age, as separate variables) is significant.
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Figure 7: The Exp(ß) values for logistic regressions (IF 2)
· IF 3 :
For articles in journals with IFs between 1.053 and 1.782, the pattern is again quite similar. The USA and Review variables now also correlate with citation increase. In this IF range, some institutions (QUT, Southampton and CERN) have a small citation advantage. However, removing the articles from one of these institutions, does not change the pattern for the other variables. 
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 Figure 8: The Exp(ß) values for logistic regressions (IF 3)
·  IF 4 :
For journals with IFs between 1.782 and 2.468, longer articles (Page_N) have more citations. The OA citation advantage is only significant for the higher citation count ranges. Also, the number of co-authors (Auth_N) is less correlated with increased citations as the citation range gets higher. CERN has a citation advantage in this IF range. However, removing CERN articles does not change the pattern for the other variables. 
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 Figure 9: The Exp(ß) values for logistic regressions (IF 4)
· IF 5 :
For journals with IFs between 2.468 and 29.957. The OA advantage is significant for the highest citation ranges. The increased citations for USA and Review articles are more significant.
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Figure 10: The Exp(ß) values for logistic regressions (IF 5)
Overall, OA is correlated with a significant citation advantage for all journal IF intervals as well as for the sample as a whole. This advantage is greater for the  higher citation citations. Moreover, there is no significant effect of a specific institution compared to the rest institutions, hence there is no need to exclude any specific institution from our sample.
When regressions are done for separately for the different IF ranges, the Age*OA interaction disappears, but OA and Age (as separate variables) are significant.
Discussion

This study confirms that the OA advantage is a statistically significant, independent positive increment, even when we control for just about every other variable one can think of (article age, journal impact factor, number of authors, number of pages, number of references cited, Review articles, USA author, Science/nonScience). All these other variables are of course correlated with citation counts, so the fact that OA continues to correlate with an independent positive increase in citation counts even when all the other correlates are partialled out is quite a strong outcome. 

Moreover, the OA advantage is just as big when the deposit is mandated as it is when it is non-mandated. That makes it extremely unlikely that the OA advantage is all or mostly the result of an author self-selection bias. Indeed, articles from the four mandated institutions seem to have a further independent citation advantage of their own, but  this is probably a temporary chance artifact of mandate compliance rates, which vary from about 60% to 90%. The effects are not because of institutional citation advantages, as institutions were also included among the independent predictors variables; moreover, the profile of results and their significance is not altered by removing CERN, the only one of the four institutions that might conceivably have biased the outcome because its papers were all in one field and tended to be of higher quality, hence citability.
Since, with the exception of CERN,  articles, covering all the disciplines in the three other mandated institutional repositories are mostly not in fields that habitually self-archive their unrefereed preprints well before publication (as many physicists and astrophysicists do), nor in fields that already have effective OA for their published postprints (as in astronomy), it is unlikely that the OA advantage is all or mostly just an early access advantage either. We can't ascertain this for sure, however, because we don't have reliable deposit-date data, relative to publication date. In any case, an early-access advantage in a preprint-depositing field translates into a generic OA advantage in a non-preprint-depositing field in which postprints are accessible only to subscribers. 

This study confirms that the OA advantage is greater for articles published in higher-impact journals, and it is also greater in the higher-citation ranges for individual papers within each journal-impact level. 

The Seglen effect, that 80-90% of citations go to the top 10-20% of articles, has been also confirmed. In other words, OA will not make an uncitable paper more citable and many papers are not worth citing. But, wherever there is toll-based access-denial, OA will increase the usage and impact of the citable papers, probably in proportion with their importance and quality, hence citability.

Conclusion
Only about 15% of articles have been self-archived. To reach 100% OA, self-archiving needs to be mandated by researchers' employers and funders, as they are now increasingly beginning to do. By mandating self-archiving, we enhance the impact it has been shown OA will generate (Harnad & Brody 2004, Hajjem and al, 2005) and we develop assessing, crediting and rewarding research productivity and progress (Harnad, 2007). This study confirms the OA advantage for non-mandated articles as well as for mandated ones.

A growing number of universities worldwide already have IR. We believe that the adoption of more official university OA self-archiving mandates will certainly help to increase the number of such archives, as well as the number of articles in them. Both universities and funders should indeed mandate immediate deposit of the peer-reviewed final draft, in the author's own university's IR, immediately upon acceptance for publication, without exceptions or opt-outs, for institutional record-keeping purposes. 

The motivation for the Open Access movement -- and hence for OA self-archiving by researchers and OA Self-Archiving Mandates by researchers' institutions and funders -- is to maximize research access in order to maximize research uptake, usage, impact, productivity and progress, for the benefit of research, researchers, their institutions and funders, and the tax-paying public that supports them and in whose interests the research is being conducted and published.

Ideas and knowledge derived from publicly-funded research must be made available and accessible for public use, interrogation and scrutiny, as widely, rapidly and effectively as practicable. However, there is no need for any penalties or sanctions for non-compliance with the mandate; the mandate and its own rewards (enhanced research access and impact) will take care of itself, as the experience of Southampton ECS, Minho, QUT and CERN has already demonstrated. Awareness of the OA and mandate advantages would certainly be more powerful than sanctions.

What institutions and funders need to mandate is that, immediately upon acceptance for publication, the author’s final draft must be deposited into the IR. Only the depositing needs to be mandated; setting access privileges to the full-text as either OA or Closed Access can be left up to the author.
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 Figure 11: Comparisons between articles groups for Southampton
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 Figure 12: Comparisons between articles groups for Queensland
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Figure 13: Comparisons between articles groups for Minho 
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 Figure 14: Comparisons between articles groups for CERN

Appendix 2: Paired Samples Test
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Appendix 3
	Model N.
	Dependent V.
	Age
	IF
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	    M_1
	Cit_a_0&1-5
	1.494
	2.229
	1.020
	1.007
	0.993
	0.957
	 
	 
	0.627
	1.249
	0.789
	 
	 
	1.476
	1.209

	M_2
	Cit_a_1-5&5-10
	1.490
	1.514
	1.016
	1.002
	0.986
	1.323
	1.889
	1.415
	0.777
	1.475
	 
	 
	 
	 
	 

	M_3
	Cit_a_1-5&10-20
	1.786
	1.776
	1.020
	1.002
	0.992
	1.392
	1.716
	1.406
	0.992
	1.887
	
	
	
	
	

	M_4
	Cit_a_1-5&20+
	2.439
	2.114
	1.019
	0.999
	 
	8.953
	 
	1.860
	1.914
	3.050
	2.306
	 
	 
	 
	0.968


Table 3:  The Exp(ß) values for logistic regressions

Bold:  p<0.01

Italic: 0.01≤p<0.05
 
Appendix 4 : Multiple regression by IF – Beta values
IF1 (IF < 0,633)
	Model N.
	Dependent Var.
	Age
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	M_1
	Cit_a_0&1-5
	1,537
	1,017
	1,079
	 
	 
	 
	 
	 
	 
	 
	 
	0,701
	 
	1,093

	M_2
	Cit_a_1-5&5-10
	1,847
	1,013
	1,066
	 
	 
	1,881
	 
	 
	 
	 
	 
	 
	 
	1,059

	M_3
	Cit_a_1-5&10-20
	2,071
	1,026
	1,054
	0,962
	1,533
	1,902
	 
	 
	 
	 
	 
	 
	 
	 

	M_4
	Cit_a_1-5&20+
	2,689
	1,020
	1,087
	 
	2,406
	 
	 
	4,760
	3,214
	 
	 
	 
	 
	 


IF2 (0,633 <= IF < 1,053)
	Model N.
	Dependent Var.
	Age
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	M_1
	Cit_a_0&1-5
	1,407
	1,016
	1,028
	 
	 
	1,265
	 
	0,605
	 
	0,511
	 
	 
	 
	 

	M_2
	Cit_a_1-5&5-10
	1,548
	1,012
	 
	 
	1,346
	1,963
	 
	 
	 
	 
	 
	 
	 
	 

	M_3
	Cit_a_1-5&10-20
	1,869
	1,018
	1,007
	 
	1,337
	1,722
	 
	 
	 
	 
	 
	 
	 
	 

	M_4
	Cit_a_1-5&20+
	2,117
	1,011
	 
	 
	2,322
	 
	 
	3,106
	 
	 
	 
	 
	 
	 


IF3 (1,053 <= IF < 1,743)
	Model N.
	Dependent Var.
	Age
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	M_1
	Cit_a_0&1-5
	1,581
	1,012
	1,032
	 
	1,236
	 
	 
	 
	 
	0,401
	 
	 
	1,856
	 

	M_2
	Cit_a_1-5&5-10
	1,540
	1,007
	1,033
	 
	 
	1,428
	1,330
	 
	 
	 
	 
	 
	 
	 

	M_3
	Cit_a_1-5&10-20
	1,879
	1,013
	1,026
	 
	1,263
	 
	 
	 
	 
	 
	 
	 
	1,382
	 

	M_4
	Cit_a_1-5&20+
	2,305
	1,009
	1,041
	1,026
	1,449
	1,492
	1,791
	1,939
	 
	 
	3,734
	 
	 
	 


IF4 (1,743 <= IF < 2,468)
	Model N.
	Dependent Var.
	Age
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	M_1
	Cit_a_0&1-5
	1,690
	1,020
	 
	 
	 
	 
	 
	 
	2,090
	0,554
	0,233
	 
	 
	 

	M_2
	Cit_a_1-5&5-10
	1,427
	1,010
	 
	 
	 
	1,645
	 
	 
	 
	1,657
	 
	 
	 
	 

	M_3
	Cit_a_1-5&10-20
	1,800
	1,019
	 
	 
	 
	1,729
	 
	 
	 
	1,615
	 
	 
	 
	 

	M_4
	Cit_a_1-5&20+
	2,540
	1,024
	0,994
	1,028
	1,747
	 
	1,822
	 
	 
	3,974
	 
	 
	 
	 


IF5 (2.468 <= IF < 29,957)
	Model N.
	Dependent Var.
	Age
	Ref_N
	Auth_N
	Page_N
	OA
	M
	USA
	Review
	Sci
	CERN
	South
	Minho
	Queens
	Age*OA

	M_1
	Cit_a_0&1-5
	1,484
	1,016
	 
	 
	 
	 
	 
	0,182
	 
	0,446
	 
	 
	 
	 

	M_2
	Cit_a_1-5&5-10
	1,312
	1,010
	 
	0,976
	 
	1,468
	1,391
	0,586
	 
	 
	 
	 
	 
	 

	M_3
	Cit_a_1-5&10-20
	1,590
	1,007
	0,998
	 
	 
	 
	1,360
	 
	 
	 
	 
	 
	1,751
	 

	M_4
	Cit_a_1-5&20+
	2,259
	1,009
	0,995
	 
	1,722
	 
	1,635
	1,650
	2,007
	 
	 
	 
	 
	 


� ROARMAP (Registry of Open Access Repository Material Archiving Policies)


� HYPERLINK "http://www.eprints.org/openaccess/policysignup/" �http://www.eprints.org/openaccess/policysignup/�


� EUA regroups more than 800 universities, in 46 countries (in January 2009)


� When more than one M article were published in the same journal/volume/year, only 10 N articles were selected as controls.  


� The corresponding table is reproted in appendix 3






