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Abstract 

 

Several initiatives in academia advocate the OA model, with proposals reaching from a stronger 

financial support of OA to changes in the copyright for academic works, such as the 

establishment of an inalienable authors’ right to secondary publications. Some scholars even 

altogether question the role of copyright protection in academic publishing. We discuss the 

results of a world survey, covering more than 10,000 researchers from all disciplines in 25 

countries, including e.g. Germany, Spain, Brazil, India and the US. We show that there are 

significant differences between the scientific disciplines with respect to researcher’s awareness 

of and experience with both open access (OA) journals and self-archiving. As a consequence, 

the paper emphasizes that a “one-size-fits-all” approach as promoted by most recent policy 

approaches is little promising for providing an effective framework for shaping the future of 

copyright law in scholarly publishing. We conclude by presenting a policy agenda on the 

international level, considering also features of the digital divide between the developed and 

developing world. 
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1. Introduction 

Copyright covers works of literature, science and art, i.e. specific information such as texts or 

sheet music. An essential property of that information is its lack of rivalry in consumption. One 

man’s enjoyment of a text or song does not interfere with anyone else’s desire to read the same 

text or listen to the same song. Nobel laureate Paul A. Samuelson introduced the term 

‘collective consumption goods’ for such goods and he developed conditions for their optimal 

supply (Samuelson 1954).1  By contrast, one person’s use of a private consumption good, such 

as food, clothing or mobile phones, prejudices everyone else’s use, so we have rivalry in 

consumption.  

How, then, can we reconcile the non-rivalry of works of literature, science or art with exclusive 

property rights? This question is easily posed but much harder to answer. As soon as a work 

becomes a ‘collective consumption good’ and its use is non-rivalrous, the exclusion of 

interested parties from its use is almost impossible to justify on economic grounds. Every 

additional consumer draws a benefit from using the work without reducing the welfare of 

others. Hence, the admission of additional users constitutes a Pareto improvement; a restriction 

of access would imply a loss of welfare. At the same time, it must be noted that not only end-

users consume the work. The creator herself will have been inspired to some extent by other 

existing works. With strong copyright, such inspiration would be less available, so the cost of 

creating new works would increase.  

Therefore, there can be no ‘theft’ of intellectual property. There is only non-authorized use, 

which may however cause considerable harm, for the following reason: Works of literature, 

science and art are not created out of thin air; their production requires time, creativity and 

money. These are scarce resources, and creative individuals will only be prepared to invest in 

the creation of new works if an adequate return is expected from the investment.  

From an economic perspective, the debate on copyright in general, and on copyright in the age 

of digitization and the internet in particular, should thus focus on the optimal design of 

copyright rules: Sufficiently strong incentives should be established for the creation of works 

                                                           
1 Some authors in this context speak of ‘public goods‘, which are characterized by non-rivalry in consumption 
and the non-excludability of non-payers. This definition is due to Musgrave, who sought an economic rationale 
for the fact that goods such as a country’s internal and external security are not supplied by the market but 
instead by the state, and that they are financed through compulsory levies. Like other rights to immaterial goods, 
however, copyright accomplishes exactly that excludability. Accordingly, Landes and Posner (2003, p. 14) remark 
on the concept of a public good: “It sounds like a good produced by the government as opposed to the private 
sector. That is true of public goods that people cannot be excluded from having the benefit of even if they don’t 
contribute to the cost of supplying the goods. The clearest example is national defense. Many public goods, 
however, including intellectual property, are excludable in the sense that it is possible to condition access to 
them on payment.” 
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of literature, science and art, while at the same time society should not be burdened with 

unnecessarily high costs. The essential issue concerns the trade-off between underproduction 

of information, i.e. works of literature, science and art caused by insufficient protection of the 

creator, and the underuse of this information caused by overly strict exclusive property rights 

for the creator.  

To achieve the optimal trade-off between underproduction and underuse of the relevant 

information, modern copyright relies on three parameters. First, the trade-off depends on the 

length of copyright protection. The duration of protection is limited, which implies that the 

work eventually enters the public domain. When protection expires, anyone may reproduce or 

otherwise use the work. The period of protection has been expanded repeatedly and amounts 

today in most parts of the world to 70 years after the author’s death. Second, copyright 

protection varies with respect to its depth, i.e. how narrowly the subject of protection is defined. 

Compared to the protection awarded to patents, copyright protection is of limited depth because 

it refers only to the expression of an idea, not to the idea itself. Third and finally, we have the 

breadth of copyright protection, which refers to the limits and the exceptions to protection. The 

exceptions are governed primarily by closed catalogues of exceptions (including for example 

quotes and private use) in European copyright law, whereas in US copyright law, the breadth 

of protection is limited by the more flexible general clause of the Fair Use Doctrine.2  

Digitization and the event of the internet affected the interest of the parties concerned and the 

parameters of an efficient trade-off between underproduction and underuse of works. Regarding 

books and articles in general, the new technologies triggered intensive discussions between 

authors, publishers, libraries and other interested parties. Whereas some parties argued to 

strengthen the protection of copyrights in order to avoid that the new technologies are used to 

weaken or undermine these rights, other parties at the opposite extreme stated that the new 

technologies make copyright protection useless since modern works are not produced by 

individual creators but by “swarm intelligence” and can be distributed to the readers at (almost) 

zero cost.3 

Since the turn of the millennium, a similar discussion has taken place on the question how does 

and how should digitization and the event of the internet affect academic publishing. Over the 

last 30 years, digitization and the advance of the internet have brought fundamental changes to 

all authors. Modern word processing applications enable even the less technically gifted authors 

                                                           
2 See for example Lévêque/Ménière (2004, pp. 73).  
3 For the aggressive discussion in Germany see Eger (2015). See also Rifkin’s book on the zero marginal cost 
society (2014) 
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to format their articles or books according to their own or the publisher’s preferences. More and 

more books and journals are published not only in a print version but also electronically (as 

eBooks or eJournals), and a growing number of publications is made available on the internet, 

be it with or without a charge. There are at least two reasons why the role of copyright in 

academia is currently the subject of intense discussions: First, while copyright seemed 

appropriate in the past as a lever for the emergence of (commercial) publishers, recent price 

discriminating practices – also enhanced through the development of digital technologies – may 

have already become too expensive to bear (Litman 2006, p. 104). Accordingly, Ramello (2010) 

shows that between 1986 and 2004, serial expenditures of “Association of Research Libraries” 

in North America increased by 273 percent and serial unit costs by more than 188 percent, 

compared with an increase in the consumer price index of only 73 percent. In some fields – e.g. 

physics and chemistry journals - subscription prices even rose by more than 600 percent (Edlin 

and Rubinfeld 2004). Similar observations can be made in other parts of the world (Scheufen, 

2015, p. 64). Notably, the market is dominated by a small number of commercial academic 

publishers, such as Reed Elsevier, Wiley-Blackwell and Springer. Thanks to its large portfolio 

of leading science journals, Elsevier in particular has achieved a dominant position on both the 

sales and the procurement side in many disciplines. Scholarly authors in many research areas 

depend on publishing in Elsevier journals. Academic libraries depend on subscribing to the 

leading journals; in times of rising subscription prices and tight budgets, they will rather forego 

other scientific publications. As a result, university libraries were forced to significantly cut 

their journal subscription portfolios – a development which became known as the serials crisis.4 

Second, as academic scholars are motivated by reputation gains from publishing rather than by 

royalties – which are typically negligible anyway – one may doubt whether academic copyright 

stimulates scientific research. Some even believe that copyright altogether reduces readership 

and hence also the incentives for scientific research. The advent of the internet, finally, has 

given birth to a new movement in academic publishing, the open access movement, and thus 

induced a lively debate between publishers, scientific associations and academic scholars as to 

whether the traditional copyright model or an open access model in academic publishing is 

better suited to the norms, incentives and organizational structure in the market for academic 

articles. 

  

                                                           
4 Parks (2001) and McCabe (2002) also show that efforts by libraries to maintain the same assortment of journals 
have caused side effects on the budget for books or other infrastructural items. Budget cuts at academic 
institutions in many countries have further aggravated the situation for libraries. 
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Because of these developments, increasing numbers of academics and scientific organisations 

have been calling for specific restrictions on copyright for academic publications to achieve an 

efficient trade-off between underproduction and underuse, given the changing conditions. 

Overly strong copyright protection for works of science entails the danger of further fortifying 

the position of the dominant specialised publishers against the readers and authors and of 

slowing down the dissemination of academic publications, without at the same time improving 

the incentives to produce high quality contributions to academia – which is, after all, the 

economic purpose of copyright in this area. It is not immediately evident, at least, why rates of 

return of 25 to 30% and more should be necessary to induce a publisher to print academic 

articles.5  

Already in the beginning of the new millennium scholars from all over the world launched 

several initiatives to foster open access to scholarly journals, such as the “Budapest Open 

Access Initiative”6 of 2002, the “Bethesda Statement on Open Access Publishing”7 of 2003, 

and the “Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities”8 

of 2003. According to the definition by the “Budapest Open Access Initiative” open access 

involves “free availability on the public internet, permitting any user to read, download, copy, 

distribute, print, search or link to the full text of these articles, crawl them for indexing, pass 

them as data to software, or use them for any other lawful purpose, without financial, legal, or 

technical barriers other than those inseparable from gaining access to the Internet itself”. There 

are two different ways to guarantee the readers open access to academic articles: The gold road 

refers to OA journals whose content becomes an open online resource, so that readers do not 

need to pay. Publishers of academic articles have, instead, to look for other financial sources, 

such as author fees, grants, revenues from advertising and so on. The green road refers to the 

provision of online platforms where researchers can deposit their work as pre-print versions, to 

make them available for discussion in an early phase of their research, but also as post-print 

versions, to increase the visibility of the articles. 

The most far-reaching proposal in this context was made by Steven Shavell of Harvard Law 

School (Shavell, 2010). He suggests that copyright protection for scientific publications in a 

narrow sense (which excludes textbooks) be abolished altogether. In consequence, scientific 

                                                           
5 See Ramello (2010), as well as data provided by Jörg Albrecht in Frankfurter Allgemeine Sonntagszeitung, June 

17, 2012, p. 54. 
6 www.soros.org/openaccess/read. 
7 www.earlham.edu/~peters/fos/bethesda.htm. 
8 www.zim.mpg.de/openaccess-berlin/berlin_declaration.pdf. 
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publishers could no longer earn money from journal subscriptions. Any journal that is available 

in electronic format could be copied and distributed freely at no charge. Print editions would be 

scanned and would subsequently also be available for free (“gold road”). To remunerate the 

publishers for their services under these conditions, the authors (rather than the users) are to 

pay. From the universities’ perspective, their libraries can save on journal subscriptions. The 

savings would be used to subsidise the new author fees. In the theoretical ideal outcome, the 

transition to open access would be cost-neutral for universities, the incentives for academic 

publishers to offer their services would be preserved, and the dissemination of new scientific 

insights would be much accelerated. In contrast to Shavell’s proposal, however, the existing 

open access journals are subject to copyright protection of scientific works.9 The contractual 

basis of such publications is usually a standard license contract along the lines of Lawrence 

Lessig’s (2001) ‘creative commons’ model. Under these license contracts, the authors enjoy 

greater freedom than under copyright.10  

Since the turn of the millennium the number of open access journals (“gold road”) and of 

repositories (“green road”) has considerably increased. 

Table 1: Development of OA Journals from Dec. 2002 to Jan. 2016, Top 10 Countries 

Country 
No. of OA journals 

in January  2016 

No. of OA journals 

in December  2002 

World 11,088 33 

Brazil 1,053 16 

USA 1,041 0 

UK 752 5 

Spain 611 0 

Egypt 554 0 

India 550 3 

Germany 401 3 

Poland 372 0 

Romania 338 0 

Iran 324 0 

Source: DOAJ 

                                                           
9 Already today, more than 10,000 open access journals from around the world are registered with the 

Directory of Open Access Journals (see www.doaj.org, accessed in January 2015). Besides the ‘gold road’ of 

scientific journals on an open access basis, the ‘green road’ of open access, i.e. the self-archiving of working 

papers in repositories such as the ‘social sciences research network’ (SSRN), is also of great importance today. 
10 Information on creative commons licenses retrieved in January 2015 from https://creativecommons.org. 
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Moreover, in many countries, parliaments and research sponsors by several means support the 

“green road” to open access, i.e. pre- and post-print self-archiving of academic papers in open 

access repositories. The OpenDOAR database indicates 128 repositories worldwide in 

December 2005. Table 2 includes the number of repositories in January 2016 worldwide and in 

the top 8 countries. 

Table 2: Repositories in January 2026, top 8 countries (OpenDOAR) 

Country 
No. of OA Repositories in 

January 2016 

World 3,015 

USA 470 

UK 237 

Japan 190 

Germany 177 

Spain 118 

France 113 

Brazil 89 

Poland 87 

Source: DOAJ 

Both roads to open access intend to increase readership and citations of academic articles, but 

both may suffer from specific problems. 

Regarding the gold road, a major concern is the alleged loss of quality when publishers do not 

cover their cost by subscription fees anymore, but by article-processing charges (APC), paid by 

the authors or their sponsors, that amount up to several thousand euros. This alternative business 

model might negatively affect publishers’ incentives to assure high quality of the articles and 

might instead induce them to increase their profit by increasing the number of articles per 

volume – to the detriment of the average quality of the articles. The most extreme form of loss 

of quality is due to so-called predatory publishing, a new “business model”, which aims at 

exploiting inexperienced authors by charging high APCs without providing any valuable 

publisher services.11 The majority of OA publishers do not (exclusively) rely on author fees 

(APC), but on other income sources, such as grants (Public Library of Science), print 

subscriptions (Hindawi Publishing Corporation) or advertising (Medknow Publications). 

Anyway, the perceived loss of quality negatively affects the reputation of the journal. This 

                                                           
11 See the list by Beall (2014). 
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implies that open access mandates are not really helpful, as long as the relevant journals lack 

reputation. Another possible problem of OA journals that finance themselves via high APCs 

refers to the risk of discrimination against poor authors/universities. This risk is typically 

mitigated by waivers applied to authors from certain countries. Finally, in case the universities 

would pay most of the APCs out of their own budgets there is the increased risk of censorship 

in the sense that the probability to be financially supported increases with the proximity to the 

research policy of the university. The larger the number of independent financial sources, the 

lower the risk of censorship. 

Regarding the green road, the crucial question is to what extent the pre- or post-print 

publication of journal articles in open access repositories will erode publishers’ profits and 

thereby destroy their incentives to publish the article in the first place. Thus, there are limits to 

green OA mandates required by universities and/or research sponsors: (1) If only a few 

countries follow this policy journals would be more reluctant to accept papers from authors who 

are bound to these restrictions; (2) even if many countries would coordinate their policies in 

this respect some publishers might be induced to close down those journals that do not create a 

reasonable profit anymore. 

To improve our knowledge about the pros and cons of open access publishing, we started in 

2012 an international survey on how academic scholars perceive the two roads of open access 

in different countries and different disciplines. Whereas we published already the results on 

Germany (Eger/Scheufen/Meierrieks 2015) and on six Mediterranean countries 

(Eger/Scheufen/Meierrieks 2016), in this paper we firstly present the results of the surveys on 

25 countries all over the world, that have been conducted between September 2012 and 

December 2015 and comprise more than 10,000 completed questionnaires. Most importantly, 

we extend our analysis by using ordered logit regression to investigate the degree to which 

researchers in different disciplines and fields publish in both roads of OA (gold and green road). 

We identify different publishing cultures, finding evidence for personal and institutional 

determinants of OA publishing.  

The remainder of the paper is organized as follows: In section 2, we present the descriptive 

statistics. The empirical analysis is provided in section 3, looking at data and methodology, the 

results and presenting a discussion on the publishing cultures in academia. In section 4, we 

derive policy implication from our analysis. We conclude  in section 5. 
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2. Descriptive Statistics  

In total, the international survey results consist of 10,314 completed questionnaires in 15 

disciplines and in 25 countries of the world. Table 3 gives an overview on the number of 

respondents by both discipline and country. 

 

Table 3: Number of respondents by country and discipline 

Country Agri Art Bio Bus Chem Earth Health Hist LaPo Lang Math Phil Phys Social Tech Total 

Austria 24 20 75 46 15 38 30 59 43 23 35 18 22 64 101 613 

Benelux 25 11 143 28 12 44 94 9 53 27 18 16 41 152 54 727 

Brazil 31 5 70 7 8 22 135 6 8 23 7 0 20 27 25 394 

Czech Rep. 41 3 45 13 6 12 28 6 12 15 5 3 2 24 20 235 

Denmark 20 3 23 8 2 4 73 8 21 37 10 6 6 44 0 265 

Egypt 51 1 39 12 26 15 64 1 8 3 16 0 12 8 30 286 

Finland 18 9 64 48 24 36 37 9 22 16 23 6 54 51 127 544 

France 4 17 33 21 32 25 33 33 20 30 16 9 24 47 36 380 

Germany 45 9 303 114 91 156 114 59 100 146 70 59 201 223 222 1912 

Greece 8 1 7 8 3 12 16 3 3 11 2 0 3 15 38 130 

Hungary 5 5 27 18 13 25 4 19 29 29 15 11 32 51 78 361 

India 2 1 43 29 15 11 12 4 8 19 10 4 20 43 46 267 

Israel 0 0 12 0 1 1 29 4 2 3 4 0 0 4 2 62 

Italy 18 30 42 52 46 12 37 27 43 54 45 16 28 76 70 596 

Lithuania 3 3 12 8 4 2 9 1 14 7 10 0 6 34 45 158 

Poland 9 3 16 29 13 3 8 0 19 10 8 0 3 28 25 174 

Portugal 3 3 31 4 18 4 23 1 3 7 6 0 6 11 23 143 

Russia 0 2 6 9 16 10 5 11 7 38 16 5 17 19 0 161 

Slovakia 2 4 6 16 1 8 11 2 11 10 3 3 1 28 10 116 

Spain 27 20 115 113 56 66 162 78 94 115 84 19 56 198 88 1291 

Sweden 3 6 13 11 7 13 11 4 1 14 5 3 19 46 19 175 

Switzerland 9 8 136 26 14 46 50 28 28 49 17 23 20 85 28 567 

Turkey 5 7 5 15 11 5 20 0 3 3 5 1 7 12 32 131 

UK 3 11 55 23 4 20 18 10 20 33 9 6 26 70 27 335 

USA 1 16 11 18 6 8 27 18 22 49 11 13 15 56 20 291 

Total 357 198 1332 676 444 598 1050 400 594 771 450 221 641 1416 1166 10314 

 

Accordingly, the highest number of respondents was reached in Germany with 1,913 completed 

questionnaires, followed by Spain (1,291) and Benelux (727).12 In terms of the academic field 

of the respondents, a total of 1,416 researchers indicated to work in the “Social Science” field, 

followed by “Biology and Life Science” (1,332) and “Technology and Engineering” (1,166). 

                                                           
12 Please note that all numbers are cleared by young Ph.D.-students who indicated to have no publishing 
experience, i.e. who had never published a single paper in an academic journal during their academic career. 
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Most interestingly, we were interested in the researcher’s experiences with both the gold and 

green road of Open Access publishing. As a consequence, the questionnaire asked whether a 

respondent had ever published a paper in an OA journal (OA repository) and if so, the degree 

to which she provides OA to her works (both gold and green road).13  

Regarding the gold road of OA publishing (i.e. journals) figure 1 provides a scatter plot of both 

gold OA variables, i.e. OA relative as the percentage of researchers in each discipline that 

indicated to have published in an OA journal and OA degree as the extent to which a researcher 

in a particular discipline provides with OA to her works (i.e. means by discipline).14  

 

Figure 1: OA relative and OA degree by discipline (“gold road”)  

 

 

Obviously, an average researcher in the field of “Biology and Life Science” provides with the 

highest degree of OA to her works (with a mean OA degree of 1.82)15, with more than 66 

percent of all researchers in this field having published in at least one OA journal. Other high 

frequency fields are “Health Science” (1.49 and 62 percent) and “Physics and Astronomy” (1.41 

and 53 percent). The field of “Business and Economics” shows the lowest numbers with a mean 

OA degree of 0.67 and 35 percent of researchers having experience with the gold road of OA 

                                                           
13 For both roads the degree variable follows a broad range of percentages, ranging from 0 (no experience with 
OA) to 5 (more than 75 percent of the works are made OA). In particular, 1 indicates that the respondent provides 
OA to less than 10% of her works of the last five years, 2 = between 10 and 25 percent, 3 = between 25 and 50 
percent, 4 = between 50 and 75 percent and 5 = more than 75 percent. 
14 For the exact numbers for each field see table A1 in the appendix. 
15 Note that the mean numbers include such researchers who had indicated to have no experience with OA and 
hence an OA degree of 0.  
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publishing. Figure 2 summarizes the same observations for the green road of OA publishing 

(i.e. repositories), referring to REP relative as the percentage of researchers in each field having 

experience with repository publishing and REP degree revealing the extent of OA availability 

as mean numbers by discipline.  

 

Figure 2: REP relative and REP degree by discipline (“green road”)  

 

 

Interestingly, the leaders of the “gold road” are now among the very least experienced fields 

with respect to the green road, with “Biology and Life Science” having a REP degree of 0.75 

and less than 16 percent having experiences with online repositories, besides “Health Science” 

(0.74 and 13 percent). The fields “Mathematics and Statistics” and “Physics and Astronomy” 

lead the field with a REP degree of 2.06 (2.0) and more than 53 percent (62 percent) having 

experiences with repository publishing. The field of “Business and Economics” follows the two 

leaders with some distance (1.36 and almost 40 percent). 
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3. Empirical Analysis  

3.1.Variables and Methodology  

3.1.1. Dependent Variables 

To study the determinants of OA and REP publishing behaviour, we use two main dependent 

variables drawn from our survey. 

First, to measure a survey respondent’s OA publishing behaviour, we use the respondent’s 

answer to the question as to how many of their publications of the last five years have been 

made OA. As already hinted at above, this variable may take on values between 0 (no 

publication in an OA outlet) to 5 (more than 75 percent of publications made OA), with values 

in between of 1 (less than 10 percent made OA), 2 (between 10 and 25 percent OA), 3 (between 

25 and 50 percent OA) and 4 (between 50 and 75 percent OA publications). Thus, this variable 

corresponds to the degree of OA publishing. 

Our second main dependent variable corresponds to the degree of REP publishing. This variable 

also makes use of the answer of survey respondents’ to the question of how many of their 

publications of the last five years they have made available in OA repositories. As our other 

main dependent variable, it may vary from 0 (no publication made available in OA repositories) 

to 5 (more than 75 percent made available), with values in between of 1 (less than 10 percent 

made OA in repositories), 2 (between 10 and 25 percent), 3 (between 25 and 50 percent) and 4 

(between 50 and 75 percent). 

As a robustness check, we use two further dependent variables which correspond to 

respondents’ answers to the question “Have you ever published a paper in an open access 

journal?” and “Have you ever deposited a work on a self-archiving platform or repository?”, 

respectively. Both variables can only take on the values of 0 (no publication in an OA journal 

or repository) or 1 (at least one publication in an OA outlet or repository). While we lose 

information when we study this dichotomous rather than ordinal scaled variable, we avoid 

measurement error associated with respondents choosing incorrect categories when asked for 

their degree of OA or REP publishing. Also, using dichotomous dependent variables makes our 

results comparable to results reported in Eger/Scheufen/Meierrieks (2015, 2016) who use the 

same dichotomous measurement to indicate respondents’ experience with OA and REP 

publishing. 
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3.1.2. Independent Variables 

To explain the respondents’ OA and REP publishing behaviour (as measured by the two main 

and two robustness dependent variables), we use information provided by the respondents 

regarding their (1) personal and professional traits, (2) the inherent reward system associated 

with their respective discipline, (3) their personal and (4) discipline-average assessment of OA 

publishing as well as (5) discipline- and country-specific fixed effects. The choice of the 

potential determinants of OA and REP publishing behaviour largely follows 

Eger/Scheufen/Meierrieks (2015, 2016).16 

First, with respect to the influence of personal and professional characteristics, on the one hand 

we control for the respondents’ seniority measured by the number of years a respondent has 

been active in academia (Years in Academia), here this variable enters our model also in 

quadratic form (Years in Academia2) to allow for non-linearities. For one, the ability and 

willingness to publish might be positively affected by experience and reputation, which will 

typically increase with seniority; for another, beyond a certain age threshold scholars may 

become more skeptical about newer forms of publishing (OA and REP), giving rise to a non-

linear relationship between seniority and a respondent's publishing behavior. Further personal 

characteristics entering our model are dummy variables indicating whether a respondent has a 

Ph.D. (Professional) and whether the respondents are affiliated with a research institute 

(Institute). We expect both professional status and institutional affiliation to be positively 

correlated with OA and REP publishing. For instance, a professional status and/or affiliation 

with a research institute may give access to additional funds needed to account for additional 

“article processing fees”, often amounting to several thousand US-$, charged when authors 

decide to publish an article as OA. 

Second, the degree and likelihood of OA and repository publishing may also be affected by the 

inherent reward system associated with specific scientific fields. Here, OA and repository 

publishing may be rewarding to authors by increasing their reputation within the scientific 

community and improving their career chances by boosting publication quantity and success. 

This is why we control for the importance respondents assign to journal rankings (Journal 

Ranking), given that this variable (perception about journal rankings) ought to be a function of 

                                                           
16 A structured overview on the summary statistics of all dependent and independent variables is given in table 
A2 in the appendix. 
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the discipline-specific reward system. The variable ranges from 1 to 4, with higher values 

corresponding to a higher (perceived) importance. 

Third, we also consider whether personal opinions about the gold and green road play a role 

for the use of OA and repository publishing. Here, we use information provided by the survey 

respondents regarding the, e.g., overall scientific quality and acceptance of OA and REP 

publishing methods. In general, we expect a favorable assessment of OA and repository 

publishing methods by respondents to positively correlate with their actual publishing behavior. 

For us, the most important aspects of OA and REP publishing are readership and citations 

generated by these forms of publishing; both factors are highly relevant to researchers’ career 

paths and standing within the community. Thus, we use the respondents’ answers to the 

statements "Open access journals increase my readership" (OA Readership), “Self-

archiving/repository publishing increases my readership" (REP Readership), “Open access 

journals increase my citations” (OA Citation) and “Self-archiving/repository publishing 

increase my citations” (REP Citation) to quantify the roles of personal opinions about 

readership and citations, respectively, on publishing behavior. For all statements, higher values 

correspond to a stronger approval with a statement. 

In some specifications, we consider additional potential determinants of OA and/or REP 

publishing that follow from the respondents’ personal opinions about the gold and green road. 

For one, we consider the respondents’ evaluation of the statements "In my field OA journals 

are more important than closed access journals" (OA Importance) and "In my field self-

archiving/repository publishing is more important than publications in refereed journals" (REP 

Importance). For both statements, higher values correspond to a stronger approval with a 

statement. We expect importance to be positively correlated with OA or REP publishing. For 

the publishing behavior with respect to OA outlets, we are able to exploit additional information 

provided by respondents on the statements "Personally, I think that the quality of OA journal 

articles is as good as the quality of closed access journal articles" (OA Quality) and "Personally, 

I think OA journals ought to play a more important role in the future" (OA Future). As before, 

higher values refer to a stronger approval with a statement. Again, we expect considerations 

about quality and the future of OA publishing to matter to actual publication behavior. Given 

that the variables OA Importance, OA Quality and OA Future correlate rather strongly with 
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each other we create a composite indicator (PCA) from these three variables to reduce 

collinearity problems by means of principal component analysis17. 

Fourth, discipline-average assessments of OA publishing may also explain individual gold and 

green road publishing behavior. Arguably, individual opinions about the gold and green road 

may be affected by previous experiences with OA publishing; using discipline-average 

assessments of OA (in addition to personal opinions) ought to make a bias due to a potential 

feedback between personal opinions and OA publishing behavior less likely, allowing for less 

subjective (i.e., more generalized) assessments of attitudes towards OA journal publishing. To 

construct measures of discipline-average assessments of OA publishing, we use the 

respondents’ personal awareness with the concept of OA publishing and (for the explanation of 

OA outlet publications) evaluation of the relevance of OA journals in one’s discipline, making 

it possible to create two variables (the Awareness Factor and Relevance Factor) from the 

average count for each discipline. We expect the likelihood of OA publishing to increase with 

a higher awareness and relevance factor. 

Finally, we include discipline- and country-specific dummy variables to account for effects that 

are specific to certain disciplines and/or countries. For instance, certain disciplines may have a 

more accepting OA culture than others, which should be controlled for in an empirical analysis. 

With respect to country-specific effects, different countries may resort to different OA policies, 

which may discourage or encourage OA publishing behavior. Thus, including discipline- and 

country-dummies in our analysis allows to account for cross-country differences in OA policies 

and culture in our subsequent statistical analysis. 

 

3.1.3. Methodology  

As discussed above, our two main dependent variables are categorical variables, coded as 

consecutive integers ranging from 0 to 5, with higher values corresponding to more publications 

(of all the respective respondent’s publications of the last five years) made OA or published in 

self-repositories, respectively. While these dependent variables can be ordered, the distance 

between the respective response categories is not necessarily identical for all categories. Given 

                                                           
17 Principal component analysis is used to reduce the dimensionality of a dataset with a large number of 
interrelated variables (accounting for various dimensions of personal opinions about OA), while retaining as 
much information and variation as possible. 



16 
 

these characteristics of the dependent variables, we estimate a series of ordinal logit regression 

models to identify the determinants of the degree of OA and REP publishing. 

As also hinted at above, for the sake of robustness two additional dependent variables are also 

used that are binary coded, taking on the value 1 for the positive outcome of (at least one event 

of) OA journal publishing or self-archiving/repository publishing and 0 for a negative outcome 

(non-event). Given this form of coding, a binary logit regression model to examine how a set 

of explanatory variables affects the probability of the respective positive outcome occurring is 

appropriate. 

 

3.2.Results  

3.2.1. Gold Road of OA  

General Observations. Our ordered logit and binary logit estimates regarding the determinants 

of publishing in OA outlets are reported in Table 4. The results show that, first, publishing in 

OA outlets is non-linearly correlated with seniority. Second, professional status and institute 

affiliation are – as expected – positively associated with publishing in OA outlets. Third, 

personal opinions about the importance of journal rankings (ranked journals) do not determine 

OA publishing behaviour. Fourth, individuals that expect OA publishing to increase readership 

are also more likely to actual publish this way. However, perceptions about the effect of OA 

publishing on citations do not matter for the actual degree of OA publishing. Fifth, positive 

individual opinions about the importance and quality of OA outlets lead to a higher degree of 

OA publishing; this finding is also supported when the individual variables (OA Importance, 

OA Quality and OA Future) are merged into a single composite indicator (pca). Finally, 

discipline-average assessments of OA publishing also matter to individual decisions on the 

degree of OA outlet publications. As expected, the degree of OA publishing increases with a 

higher awareness and relevance factor. Importantly, the ordered logit regression results closely 

mirror the binary logit regression results reported for the sake of robustness. 
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Table 4: Determinants of OA Publishing Behavior 

 

 (1) (2) (3) (4) 

 OLogit1 OLogit2 OLogit3 Logit1 

VARIABLES OA_DEGREE OA_DEGREE OA_DEGREE OA_PUB 

     

years_acad 0.0324*** 0.0307*** 0.0311*** 0.0692*** 

 (0.00802) (0.00854) (0.00855) (0.00855) 

years_acad2 -0.000667*** -0.000637*** -0.000656*** -0.00127*** 

 (0.000171) (0.000182) (0.000183) (0.000181) 

professional 0.475*** 0.415*** 0.424*** 0.649*** 

 (0.0923) (0.0981) (0.0983) (0.0899) 

institute 0.142** 0.129* 0.124* 0.119 

 (0.0704) (0.0742) (0.0741) (0.0801) 

j_ranking -0.0228 -0.0201 -0.0134 0.00594 

 (0.0352) (0.0373) (0.0373) (0.0394) 

oa_readership 0.187*** 0.144*** 0.153*** 0.178*** 

 (0.0303) (0.0325) (0.0328) (0.0372) 

oa_citation -0.00116 -0.0273 -0.0274 -0.0281 

 (0.0308) (0.0325) (0.0326) (0.0372) 

oa_importance   0.0979***  

   (0.0248)  

oa_quality   0.123***  

   (0.0254)  

oa_future   -0.0305  

   (0.0286)  

awareness 0.309*** 0.297*** 0.306*** 0.373*** 

 (0.0252) (0.0271) (0.0272) (0.0292) 

relevance 0.209*** 0.183*** 0.163*** 0.215*** 

 (0.0243) (0.0266) (0.0268) (0.0287) 

pca  0.132***   

  (0.0257)   

     

Discipline dummies YES YES YES YES 

Country dummies YES YES YES YES 

     

Observations 7,649 6,823 6,823 7,649 

r2_p 0.0577 0.0574 0.0586 0.131 

Robust standard errors in parentheses. Constant, discipline and country dummies not reported. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Publishing Culture by Discipline. Table 5 reports our ordered logit estimates when we estimate 

the determinants of OA publishing for different groups of disciplines. Here, we consider four 

groups: (1) SMT (includes data on respondents from the disciplines mathematics, technology, 

chemistry and physics), (2) Humanities (considers respondents from the fields of art, history, 

language and philosophy), (3) Life Science (considers survey participants from biology, 

agriculture and health) and (4) Social Science (accounts for respondents from the remaining 

fields of business/economics, earth sciences, law and political science and other social 
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sciences).18 As the estimation results indicate, there are some differences between the different 

discipline groups. For instance, the (linear and non-linear) relationship between seniority and 

OA publishing is only detectable for SMT and Life Science, while institute affiliation is only 

important to the OA publishing behaviour of respondents from Humanities. Readership has in 

all disciplines a significant positive impact on OA publishing, except the humanities. The 

composite quality indicator (pca) has only in the SMT area not a significant positive effect on 

OA publishing. 

 

Table 5: Determinants of OA Publishing Behavior (By Discipline) 

 

 (1) (2) (3) (4) 

 SMT Humanities LifeScience SocialScience 

VARIABLES OA_DEGREE OA_DEGREE OA_DEGREE OA_DEGREE 

     

years_acad 0.0456** 0.00175 0.0357** 0.00883 

 (0.0180) (0.0220) (0.0153) (0.0162) 

years_acad2 -0.00105*** -1.31e-05 -0.000720** -0.000126 

 (0.000375) (0.000454) (0.000333) (0.000352) 

professional 0.104 0.543* 0.553*** 0.487*** 

 (0.189) (0.292) (0.188) (0.176) 

institute 0.102 0.578** 0.0848 0.222 

 (0.151) (0.262) (0.116) (0.148) 

j_ranking 0.0583 -0.0568 0.0133 -0.0492 

 (0.0902) (0.0871) (0.0768) (0.0665) 

oa_readership 0.144** 0.137 0.129** 0.150** 

 (0.0672) (0.116) (0.0534) (0.0605) 

oa_citation -0.0362 0.125 -0.0468 -0.0830 

 (0.0655) (0.108) (0.0543) (0.0624) 

pca 0.0482 0.141* 0.146*** 0.186*** 

 (0.0529) (0.0781) (0.0445) (0.0472) 

awareness 0.257*** 0.197** 0.374*** 0.323*** 

 (0.0521) (0.0776) (0.0529) (0.0501) 

relevance 0.349*** 0.251*** 0.0465 0.152*** 

 (0.0560) (0.0769) (0.0518) (0.0478) 

     

 

Observations 

 

1,747 

 

919 

 

2,043 

 

2,114 

r2_p 0.0630 0.0641 0.0442 0.0668 

Robust standard errors in parentheses. Constant, discipline and country dummies not reported. 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

                                                           
18 See table A3 in the appendix for the determinants of OA publishing by each single discipline (gold road). Please 
note that observations for the two disciplines “Art” and “Philosophy and Religion” were dropped due to the low 
sample size. 
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3.2.2. Green Road of OA  

General Observations. Our ordered logit and binary logit estimates regarding the determinants 

of publishing in REP publishing are reported in Table 6. First, in contrast to the publishing in 

OA outlets, self-archiving and repository publishing is not affected (non-linearly) by seniority. 

Similar to the OA outlet results, both professional status and institute affiliation are also 

positively associated with publishing in repositories. Third, in contrast to OA publishing, the 

degree of REP publishing is positively associated with personal opinions about the importance 

of journal rankings. Individuals that deem journal rankings important are also more likely to 

publish in repositories, perhaps anticipating that repository publications (working papers etc.) 

contribute positively to the possibility of eventually publishing an article in a highly-ranked 

journal.19 Fourth, survey respondents that expect to increase readership and citations with REP 

publishing also actually publish in repositories to a larger degree. Fifth, this effect holds when 

we also control for personal opinions about REP publishing and discipline-average assessments 

about OA awareness; the latter two variables –as expected – also positively affect the degree of 

REP publishing. Finally, the ordered logit and binary logit results deliver results that are very 

similar. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
19 Please note that the habits of repository publishing differ considerably between disciplines. In particular, 
whether pre- or post-print versions are available differs from culture to culture. Accordingly, in “Business and 
Economics” our argument holds as we observe that working papers are very common. Whereas in “Biology and 
Life Science” we observe the very opposite, which may explain why we hardly find any repository publishing in 
this field. Moreover, the fact that OA journals represent a respected publishing outlet in this field may even 
reinforce this cultural habit. As a result, gold and green road may sometimes be seen as substitutes rather than 
complements. 
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Table 6: Determinants of REP Publishing Behavior 

 

 (1) (2) (3) 

 OLogit1 OLogit2 Logit1 

VARIABLES REP_DEGRE

E 

REP_DEGRE

E 

REP_PUB 

    

years_acad 0.00639 0.000311 0.0148 

 (0.00775) (0.00822) (0.00912) 

years_acad2 -9.48e-05 4.03e-06 -0.000309 

 (0.000165) (0.000174) (0.000198) 

professional 0.454*** 0.453*** 0.644*** 

 (0.0838) (0.0914) (0.0974) 

institute 0.215*** 0.147** 0.306*** 

 (0.0704) (0.0743) (0.0811) 

j_ranking 0.0717** 0.0756** 0.0757* 

 (0.0346) (0.0370) (0.0394) 

rep_readership 0.307*** 0.281*** 0.362*** 

 (0.0397) (0.0411) (0.0465) 

rep_citation 0.169*** 0.167*** 0.0434 

 (0.0365) (0.0382) (0.0436) 

rep_importance  0.137***  

  (0.0260)  

awareness  0.194***  

  (0.0237)  

    

Discipline dummies YES   YES YES  

Country dummies YES   YES YES  

 

Observations 

 

8,172 

 

7,158 

 

8,224 

r2_p 0.116 0.111 0.149 

Robust standard errors in parentheses. Constant, discipline and country dummies not reported. 

*** p<0.01, ** p<0.05, * p<0.1 

 

Publishing Culture by Discipline. Table 7 reports our ordered logit estimates when we estimate 

the determinants of REP publishing – analogous to Table 5 – for different groups of disciplines. 

(SMT, Humanities, Life Science and Social Science).20 As indicated by the estimation results, 

there are some differences between the different discipline groups as well as similarities. For 

                                                           
20 See table A4 in the appendix for the determinants of REP degree by each single discipline (green road). Please 
note that observations for the two disciplines “Art” and “Philosophy and Religion” were dropped due to the low 
sample size. 
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instance, while for all discipline-groups professional status and the expectation of additional 

readership positively determine REP publishing, institute affiliation only determines REP 

publishing in a statistically significant way for SMT and Social Science.  

 

 

 

Table 7: Determinants of REP Publishing Behavior (By Discipline) 

 

 (1) (2) (3) (4) 

 SMT Humanities LifeScience SocialScience 

VARIABLES REP_DEGREE REP_DEGREE REP_DEGREE REP_DEGREE 

     

years_acad -0.00905 -0.0195 0.0333** -0.00646 

 (0.0164) (0.0199) (0.0169) (0.0144) 

years_acad2 0.000145 0.000245 -0.000489 0.000199 

 (0.000349) (0.000403) (0.000359) (0.000310) 

professional 0.397** 0.613** 0.328* 0.576*** 

 (0.164) (0.253) (0.190) (0.166) 

institute 0.268** 0.251 -0.213 0.360*** 

 (0.127) (0.249) (0.159) (0.133) 

j_ranking 0.135* 0.189** 0.00390 0.0520 

 (0.0755) (0.0874) (0.0854) (0.0644) 

rep_readership 0.269*** 0.297*** 0.178** 0.407*** 

 (0.0736) (0.112) (0.0886) (0.0750) 

rep_citation 0.229*** 0.207* 0.198** 0.0324 

 (0.0676) (0.106) (0.0854) (0.0671) 

rep_importance 0.178*** 0.0963 0.119** 0.162*** 

 (0.0472) (0.0666) (0.0591) (0.0459) 

awareness 0.143*** 0.297*** 0.0684 0.238*** 

 (0.0429) (0.0619) (0.0550) (0.0419) 

     

Observations 2,014 1,068 1,784 2,292 

r2_p 0.124 0.117 0.0997 0.106 

Robust standard errors in parentheses. Constant, discipline and country dummies not reported. 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 

 

4. Policy Implications and Conclusions 

In any academic discipline and in any country scholars want to publish their research results 

without unnecessary delay, they want to be read and cited by as many colleagues as possible as 

well as by the broader public, and they want to have easy access to the research results of other 

scholars. These scholarly preferences have been affected by the digitization of academic texts 
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and by the event of the internet in two opposing ways. On the one hand, the new technologies 

allow for a fast production of a completely formatted (academic) text at low cost and for the 

immediate spread of this text all around the world at almost no marginal cost. On the other 

hand, the increasing importance of commercial publishers in the field of academic publishing,21 

who typically own all the relevant copyrights, has increased the prices of journals, including 

the access to the digitized versions, and has run many academic libraries into financial 

problems. 

Our international survey has revealed that the two roads to open access may contribute to 

improve the situation for the academic community. However, one has to take into account the 

remarkable differences in the publication culture and the resulting economic incentives between 

the academic disciplines. One can derive from table A1 in the appendix that in the disciplines 

biology, health, and agriculture, i.e. life science in the broad sense, a large share of articles was 

published in OA journals, whereas a comparatively low share was uploaded on OA repositories. 

There seem to be good reasons for this specific observation in these disciplines. On the one 

hand, there are some specialised OA publishers who offer a broad range of OA journals in this 

research field that satisfy many of academic author’s preferences. For example, the publisher 

PLOS (Public Library of Science), founded in 2001 in the US, publishes some highly ranked 

specialised OA journals, such as PLoS Biology, which is highly selective, has the highest impact 

factor among journals in its field, and charges 2,900 $ article processing fees. The mega-journal 

PLoS One publishes a large number of articles based on a high acceptance rate in very short 

order and charges 1,350 $ article processing fees.22 Another OA publisher, BioMedCentral, 

founded in 2000 and since 2009 owned by Springer, edits a number of journals in the area STM. 

This publisher receives membership fees from many universities all over the world, which 

enable their faculty members to publish in these journals without author fees (Willinsky 2009, 

p.87). Moreover, there are two other important OA publishers with focus on STM: Hindawi, 

founded 1997 in Cairo, and Medknow, founded 1999 in Mumbai and owned since 2011 by 

Wolters Kluwer. Whereas the latter charges for most journals no author fees, the former charges 

relatively low ones. On the other hand, these disciplines are characterized by comparatively 

large barriers to upload papers on OA repositories. For example, many medical journals will 

not consider to publish a paper which has previously been uploaded in a repository (Ingelfinger 

Rule).23 Some addressees of our questionnaire reported about a similar practice in the field of 

biology. 

The opposite is true for articles in the area of economics. Here we have a clear 

underperformance regarding the degree of articles in OA journals, whereas the degree of 

uploading papers in OA repositories is very high, rank two after mathematics. The reasons for 

this constellation are very simple. On the one hand, the career of economic scholars at 

universities depends to a large degree on publications in highly ranked refereed journals. So 

far, there is only a very small number of OA journals that are listed in the ISI Web of 

Knowledge, i.e. that are part of the ranking. These few journals have a very low impact factor, 

so that it is not very attractive for an economist to submit articles to these journals. For that 

                                                           
21 See Willinsky (2009), p. 19. 
22 Willinsky (2009), pp. xii. 
23 Armstrong (2015), p. F7. 
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reason, economists strongly prefer publication of their articles in traditional, subscription-fee 

based journals. On the other hand, it takes some time, until a submitted article is reviewed, 

accepted and finally published in a highly ranked journal. For that reason, economists typically 

upload first versions of their papers, and even the last version submitted to the journal, on OA 

repositories, such as RePEc or SSRN. This practice is typically accepted by the journal 

publishers. 

The situation is again different in other disciplines. For example, mathematics is clearly the 

discipline with the highest degree of uploading papers in OA repositories, whereas the degree 

of articles in OA journals corresponds to the median of all disciplines. This might be due to the 

fact that the gold way to speed up your career in mathematics is to be the first one who delivers 

a proof for some mathematical conjecture. The place of publication does not play any role. In 

physics, we observe high degrees of OA publications with respect to both roads to open access. 

This is not surprising since, on the one hand, the prominent OA journals have a focus on STM. 

On the other hand, arXiv.org is one of the oldest OA repositories, which started in 1991, is 

maintained and operated by the Cornell University Library, and host at present more than 1 

million papers primarily from physics, but also from mathematics, computer science, 

quantitative biology, quantitative finance and statistics, with around 10 to 16 million monthly 

downloads. 

Any policy which aims at improving (gold or green) open access has to take these differences 

into account, i.e. there is no single optimal OA policy for all disciplines. In particular, this 

implies the following: 

 Mandates to publish in OA journals do not make any sense, as long as there are no OA 

journals available which satisfy the quality standards of the discipline. To force 

academic authors to publish in OA journals with low reputation, will negatively affect 

the academic community and the public. 

 In this case, promotion of gold OA would first require to support the establishment of 

OA journals of high reputation, e.g. by financially supporting famous scholars to engage 

themselves as editors and referees and to look for excellent authors for those new 

journals. 

 Green OA mandates are detrimental if they would destroy authors’ chances to publish 

the article later on in a prominent journal. This is, in particular, the case in biology and 

health, where green OA mandates would not be necessary since many OA journals exist. 

 Green OA mandates are also detrimental if they would undermine journal publishers’ 

business model. For that reason, embargo periods have to be discipline specific. 

In general, one should not forget, that the upload of academic articles on OA repositories is not 

a perfect substitute to the publication in academic journals. Journals provide important services, 

such as quality screening and signalling, which makes it easier for academic readers to find the 

right articles and for universities and other employers to find the right scholars. However, to 

derive the rating of articles (and their authors) from the rating of the journals, increases the 

bargaining power of the publishers of the top journals vis a vis academic scholars and academic 

libraries as well. This has in the last 30 years added additional power to the (highly 

concentrated) academic publishers, as publications in highly ranked journals have become the 
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decisive criterion for selecting academic scholars not only in science, but also in economics and 

the other social sciences. Open access could contribute to evaluate to a larger extent the impact 

of the individual articles (instead of the average impact of the journal), thereby making the 

academic world a little bit fairer and more efficient. 
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Appendix 

Table A1: OA (REP) publication in percent and OA(REP) degree by discipline 

discipline oa_pub oa_deg~e rep_pub rep_de~e 

Agri .582 1.227 .176 .874 

 357 357 357 356 

Art .424 .798 .278 1.101 

 198 198 198 198 

Bio .664 1.824 .158 .749 

 1332 1332 1332 1302 

Bus .354 .672 .396 1.356 

 676 676 676 676 

Chem .376 .840 .137 .592 

 444 444 444 439 

Earth .540 1.177 .179 .811 

 598 598 598 588 

Health .623 1.494 .134 .741 

 1050 1050 1050 1047 

Hist .505 .895 .293 1.070 

 400 400 400 400 

LaPo .446 .838 .364 1.179 

 594 594 594 591 

Lang .463 .882 .287 1.125 

 771 771 771 768 

Math .391 .951 .538 2.069 

 450 450 450 449 

Phil .403 .729 .204 .963 

 221 221 221 221 

Phys .534 1.406 .627 2.006 

 641 641 641 640 

Social .531 1.132 .297 1.322 

 1416 1416 1416 1411 

Tech .405 .919 .252 1.125 

 1166 1166 1166 1157 

Total .5055265 1.146694 .2775839 1.124378 

  10314 10314 10314 10243 
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Table A2: Summary Statistics 

Variable Obs Mean Std. Dev. Min Max 

            

      

Dependent Variables     

oa_pub 10323 0,505 0,500 0 1 

OA_degree 10323 1,146 1,428 0 5 

rep_pub 10323 0,278 0,448 0 1 

rep_degree 10252 1,124 0,157 0 5 

      

Independent Variables     

Personal and Professional Traits    

years_acad 10319 17,322 11,505 0 63 

professional 10323 0,833 0,373 0 1 

institute 10323 0,128 0,334 0 1 

      

Inherent Reward System     

j_ranking 10323 3,173 0,976 0 5 

no_publica~n 10323 3,052 0,903 0 5 

no_monograph 10323 2,294 1,056 0 5 

refereed_j 10323 3,429 1,038 0 4 

      

Personal Opinions about OA     

oa_readers~p 10323 3,171 1,568 0 5 

oa_citation 10323 2,941 1,627 0 5 

rep_reader~p 10323 2,901 1,654 0 5 

rep_citation 10323 2,725 1,645 0 5 

oa_importa~e 10323 2,220 1,343 0 5 

rep_import~e 10323 1,820 1,363 0 5 

oa_quality 10323 2,894 1,529 0 5 

rep_quality 9586 1,740 1,675 0 5 

oa_young 10323 2,465 1,547 0 5 

oa_future 10323 3,524 1,483 0 5 

      

Discipline-Average Assessments of OA   

awareness 10323 3,159 1,414 0 5 

relevance 10323 2,803 1,416 0 5 

      

Discipline- and Country-Specific Variables   

FieldNo 10314   1 15 

country_no 10323   1 25 



Table A3: Determinants of OA Publishing by Discipline (Gold Road) 

Discipline Agri Bio Bus Chem Earth Health Hist Lang LaPo Math Phys Social Tech 

Variables 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 
OA_DEGRE

E 

years_acad 0.0475 -0.00913 0.0465 0.0613 -0.0115 0.0644*** -0.00188 0.00724 0.0632 0.0271 0.00609 -0.0246 0.0583** 

 (0.0363) (0.0255) (0.0376) (0.0428) (0.0342) (0.0240) (0.0439) (0.0310) (0.0431) (0.0452) (0.0328) (0.0240) (0.0269) 

years_acad2 -0.000918 0.000200 -0.000644 -0.00122 0.000497 -0.00141*** -6.30e-05 -0.000109 -0.00166* -0.000914 -0.000180 0.000495 -0.00128** 

 (0.000698) (0.000575) (0.000819) (0.000835) (0.000796) (0.000519) (0.000852) (0.000666) (0.000999) (0.000956) (0.000694) (0.000496) (0.000554) 

professional 0.0517 1.071*** 0.349 -528 0.509 -0.128 0.936 0.00560 0.427 -0.576 -0.303 0.423* 0.309 

 (0.497) (0.279) (0.423) (0.550) (0.357) (0.286) (0.634) (0.399) (0.454) (0.563) (0.351) (0.257) (0.265) 

institute 0.317 0.250 0.247 -0.725* -0.192 -0.338 1.339*** -0.0904 0.0151 0.0101 0.151 0.170 0.155 

 (0.264) (0.152) (0.371) (0.439) (0.208) (0.225) (0.391) (0.464) (0.313) (0.361) (0.214) (0.244) (0.235) 

j_ranking 0.0834 -0.0748 0.0427 -0.0348 -0.0970 -0.0476 -0.116 0.0111 0.119 0.188 0.00536 -0.0356 0.0405 

 (0.151) (0.0670) (0.121) (0.124) (0.107) (0.0776) (0.133) (0.105) (0.129) (0.146) (0.123) (0.0783) (0.0779) 

oa_readershi

p 
0.116 0.0555 0.389*** 0.0890 0.246* 0.276*** -0.134 -0.0886 -0.117 0.0189 0.245** 0.149* 0.0286 

 (0.156) (0.0743) (0.125) (0.147) (0.143) (0.0810) (0.203) (0.157) (0.157) (0.166) (0.124) (0.0837) (0.106) 

pca -0.0943 0.213*** 0.0502 0.130 -0.155 -0.195** 0.266 0.218 0.0251 0.0945 -0.234* -0.146 0.0413 

 (0.129) (0.0649) (0.108) (0.120) (0.144) (0.0900) (0.195) (0.157) (0.155) (0.159) (0.132) (0.0912) (0.0995) 

oa_citation 0.0183 -0.0345 -0.125 -0.145 0.0860 0.103 0.0625 0.273** 0.345*** 0.0364 0.113 0.190*** 0.00874 

 (0.159) (0.0750) (0.126) (0.150) (0.104) (0.0680) (0.124) (0.125) (0.111) (0.151) (0.101) (0.0687) (0.0738) 

awareness 0.298** 0.207*** 0.375*** 0.253** 0.164 0.389*** 0.120 0.219* 0.518*** 0.135 0.132 0.277*** 0.262*** 

 (0.139) (0.0704) (0.0927) (0.121) (0.113) (0.0844) (0.152) (0.113) (0.120) (0.118) (0.101) (0.0707) (0.0855) 

relevance 0.0117 0.0979 0.136 0.373*** 0.166 0.0601 0.428*** 0.214** 0.269** 0.380*** 0.312*** 0.249*** 0.478*** 

 (0.129) (0.0755) (0.117) (0.136) (0.112) (0.0750) (0.140) (0.100) (0.109) (0.135) (0.108) (0.0675) (0.0817) 

              
Observation

s 
264 1,017 422 284 422 762 251 438 369 280 427 901 756 

r2_p 0.0167 0.0305 0.0570 0.0430 0.0224 0.0325 0.0507 0.0412 0.0796 0.0345 0.0315 0.0364 0.0477 

    
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table A4: Determinants of REP degree by Discipline (Green Road) 

Discipline Agri Bio Bus Chem Earth Health Hist Lang LaPo Math Phys Social Tech 

VARIABLES 
REP_DEG

REE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

REP_DEGR

EE 

              

years_acad -0.0125 0.0403 0.0439 -0.0209 0.0193 0.0155 -0.0135 0.00723 -0.00647 0.0127 0.0227 -0.0199 -0.00566 

 (0.0419) (0.0291) (0.0307) (0.0454) (0.0327) (0.0240) (0.0390) (0.0274) (0.0356) (0.0357) (0.0299) (0.0203) (0.0261) 

years_acad2 0.000655 -0.000375 -0.000887 0.000466 7.16e-06 -0.000266 0.000446 -0.000205 -3.11e-05 -0.000104 -0.000488 0.000730* 0.000230 

 (0.000817) (0.000632) (0.000672) (0.000929) (0.000694) (0.000520) (0.000750) (0.000556) (0.000797) (0.000721) (0.000618) (0.000430) (0.000585) 

professional 0.244 0.584** 0.515 0.662 0.470 0.136 0.370 0.902*** 1.177*** 0.692 0.237 0.801*** 0.784*** 

 (0.438) (0.293) (0.332) (0.467) (0.426) (0.300) (0.545) (0.347) (0.362) (0.530) (0.340) (0.232) (0.225) 

institute -0.526 -0.552*** 0.672** -0.0978 -1.022*** -0.511* 0.156 0.0633 -0.437 -0.630*** -0.537*** -0.200 0.0124 

 (0.321) (0.188) (0.289) (0.381) (0.253) (0.301) (0.353) (0.428) (0.300) (0.234) (0.199) (0.190) (0.225) 

j_ranking 0.444*** 0.248** 0.193* 0.0729 -0.00289 0.305*** 0.359** 0.413*** 0.245** 0.187 0.0880 0.176** 0.168** 

 (0.161) (0.0981) (0.104) (0.165) (0.145) (0.104) (0.140) (0.101) (0.120) (0.140) (0.110) (0.0759) (0.0783) 

rep_readership 0.448* 0.136 0.343** 0.0952 0.427* 0.207 0.474** 0.296** 0.266** 0.151 0.350** 0.526*** 0.170* 

 (0.264) (0.113) (0.142) (0.152) (0.227) (0.134) (0.218) (0.150) (0.131) (0.169) (0.164) (0.110) (0.0954) 

rep_citation 0.115 0.314*** 0.00550 0.189 0.203 0.212 0.147 0.117 0.125 0.409*** 0.256* 0.0105 0.301*** 

 (0.249) (0.106) (0.124) (0.159) (0.215) (0.132) (0.197) (0.141) (0.132) (0.147) (0.137) (0.0999) (0.0927) 

rep_importance -0.000725 -0.0888 0.0583 0.211* 0.0254 -0.0399 -0.0595 -0.0258 -0.00899 0.146 0.205** 0.0814 -0.0960 

 (0.0972) (0.0730) (0.0746) (0.114) (0.0997) (0.0789) (0.0824) (0.0794) (0.0818) (0.0906) (0.0892) (0.0601) (0.0657) 

awareness 0.221* 0.121 0.210*** 0.0174 0.436*** 0.139* 0.116 0.363*** 0.339*** 0.0328 0.106 0.325*** 0.367*** 

 (0.130) (0.0784) (0.0724) (0.114) (0.115) (0.0805) (0.121) (0.0772) (0.0949) (0.0989) (0.0743) (0.0617) (0.0674) 

              

Observations 252 880 489 282 397 652 290 494 436 347 506 970 879 

r2_p 0.0678 0.0518 0.0346 0.0221 0.0790 0.0318 0.0623 0.0592 0.0562 0.0441 0.0545 0.0565 0.0577 

   
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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