
Vol:.(1234567890)

Publishing Research Quarterly (2021) 37:364–383
https://doi.org/10.1007/s12109-021-09814-9

1 3

The International Development of Open Access Publishing: 
A Comparative Empirical Analysis Over Seven World 
Regions and Nine Academic Disciplines

Marton Demeter1 · Agnes Jele2 · Zsolt Balázs Major2

Accepted: 12 May 2021 / Published online: 25 May 2021 
© The Author(s) 2021

Abstract
This paper offers a cross-country and cross-disciplinary analysis of the develop-
ment of open access publishing from 2000 to 2019. Through an analysis of seven 
world regions and nine scholarly fields, we found that, while the overall share of 
open access journals has increased significantly over the last two decades, there are 
important differences across both the analyzed world regions and disciplines. We 
also found that, with the exception of neuroscience, the proportion of open access 
journals is considerably lower among the journals ranked in the Q1 quartile of Sco-
pus than in the general field. We also offer a model that explains the development of 
open access publishing trends on different disciplinary and geographical levels.

Keywords  Open access publishing · Academic journals · Geopolitics of publishing · 
Publishing trends

Introduction

The field of scholarly publishing encountered the open access phenomenon [3] at 
the beginning of the twenty-first century, and the movement has been fueled by both 
technological revolution and scholarly pressure [19]. Due to widespread internet 
penetration, the growing prevalence of web-based knowledge transfer services and 
the communication revolution [2, 10, 23], new information technology has provided 
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an opportunity for developing innovative and enabling open access publishing mod-
els [42]. Over the space of a few years, this communication revolution has brought 
a real paradigm shift in the sharing of academic knowledge, and the internet has 
provided new platforms for both the production and the dissemination of knowledge 
[15]. While open access publishing models first emerged as experimental models, 
it took only a few years for them to become mainstream approaches to delivering 
scientific knowledge [37]. Over the last two decades, legions of open access mod-
els have been developed, from which the most popular models are the gold, hybrid, 
green and diamond models [21]. While it is characteristic of all open access publica-
tion forms that the materials published are free to access and read online [22], there 
are fundamental differences between open access models regarding other aspects 
of publication. In the case of the golden model, all papers are published with open 
access and authors (or their institutions) must pay an article processing charge that 
varies by disciplines, publishers, geopolitical locations and even the prestige of the 
journals [13]. Green open access models [5, 29] allow authors to upload their papers 
to freely accessible research depositories (typically, after an embargo period), while 
hybrid models generally publish in a classical, prescription-based model, but, if 
they pay an author processing charge, authors can choose the open access option as 
well [4, 30]. Finally, diamond open access models provide free open access to both 
authors and readers [12, 16, 35].

The history behind open access has been widely discussed in the literature [17, 
25, 26, 38]. After World War II, the Western world (especially the U.S.), experi-
enced a significant growth of government investment in academic research that led 
to an unprecedented increase in the number of scholarly publications [27]. The sky-
rocketing number of research papers, despite the communication revolution enabling 
research papers to be made available online at considerably lower cost, was accom-
panied by an exponential rise in publication purchasing prices [1, 7, 20]. As a con-
sequence, several institutions, associations and new initiatives started to argue that 
the traditional academic publishing industry should be dramatically reformed, and 
new technological innovations should be used to promote open science built on free 
access to scholarly knowledge.

The early 2000s were the beginning of the so-called open access era [11]. In 
2001, the Open Society Institution convened the Budapest Conference with a focus 
on the possibilities of open access publishing [15], which was followed by the Buda-
pest Open Access Initiative statement in 2002 [26]. Basically, the Budapest State-
ment considered the gold and the green open access models, and the strategies of 
this initiative were followed by many subsequent statements such as the Bethesda 
Statement on Open Access Publishing in 2003, the Berlin Declaration on Open 
Access to Knowledge [32], or the initiatives of the Open Access Scholarly Publish-
ers Association in 2008 [26, 43, 44]. Hybrid open access journal publishing deals 
were concluded with major publishers such as Springer Nature and Wiley though 
the Project DEAL, and more recently the Plan S initiative [38] requires all publicly 
funded authors to publish their results on an open access platform [28, 38]. Specifi-
cally, in the European context, open access publishing has been part of the academic 
agenda since 2006, and the Lisbon Treaty (2007) clearly emphasized the European 
Union’s commitment to open access publishing. The Horizon 2020 program made it 
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mandatory to publish publicly funded research open access, project proposals sub-
mitted to the European Research Council’s tenders should indicate the planned open 
access costs, and Science Europe [39] drafted minimum standards for open access 
publishing services [26].

Underlying the abovementioned strategies and policies, there is a seemingly 
self-evident conviction of the academic community to the effect that open access 
publication maximizes the benefits of scholarly research for both the academic field 
and the public [22, 45]. Economic, social and academic benefits are extensively dis-
cussed in the literature [22], with a specific emphasis on the growth in readership 
and impact due to open access publishing [40, 41]. Addressing the most important 
public debates on open access, Kingsley [24] analyzed several critical narratives 
around open access, from which most criticism relates to the quality of open access 
journals. Kingsley argued that—barring clear-cut cases of malpractice by predatory 
journals—open access journals can be of excellent quality and authors need not nec-
essarily choose between esteem and sharing, or between quality and accessibility; 
indeed, many authors publish their best works in open access journals. As contrasted 
with several authors who found open access journals to be less prestigious or even 
that they engage in unethical practices [6, 8, 33], Kingsley argued that the quality of 
a journal is defined by its editorial policy and authorship, not its publishing model 
[24].

Others argue that, beyond the question of quality, disciplinary and geopolitical 
differences also have an impact on open access policies. On the one hand, health-
related disciplines such as biomedical sciences have a considerably higher percent-
age of open access publication than other academic fields [34, 36], due to funders’ 
mandates and high public interest [9, 22]. On the other hand, there are geopoliti-
cal regions such as Ibero-America where open access publishing has a long tradi-
tion and where it is part of the national academic strategy. According to Scimago, 
the number of Ibero-American journals has increased from zero to 45 over the past 
20 years, and the share of Ibero-American journals in Scopus is now slightly over 
10% in several scientific fields. Moreover, the pace of the growth of Ibero-American 
journals is considerably faster than the overall growth of the field [14].

Despite the legion of research papers that focus on the history and growth of the 
open access publishing system, and the many analyses of the publishing patterns 
in specific countries and disciplines, we still lack a coherent picture of the global 
development of open access journals over the last two decades. Moreover, we have 
only limited empirical evidence on how the prestige factors of journals relate to 
open access publishing trends. In addition, we still need a comprehensive analysis 
that aims to explore existing differences between various disciplines and geographi-
cal locations in terms of their open access patterns. In accordance with these spe-
cific knowledge gaps, our present study aims to analyze the development of open 
access publication over the last two decades across nine disciplines and seven world 
regions. In order to explore these existing knowledge gaps in the literature of open 
access publishing, we developed three research questions.

RQ1 What is the general trend in open access publishing over disciplines 
between 2000 and 2019?
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RQ2 What is the general trend in open access publishing over disciplines 
among the most prestigious (Scopus Q1 ranked) journals between 2000 and 
2019?
RQ3 What is the general trend in open access publishing over disciplines in 
different geographical regions between 2000 and 2019?

Methods

To answer our research questions, we collected data from Scimago Journal and 
Country Ranking that works with information from Elsevier’s Scopus, the most 
inclusive international database of scientific publications. To analyze the global, 
regional and disciplinary distribution of open access journals over time, we have 
selected nine eminent subject areas, three time periods and seven world regions for 
further analysis. Time periods were selected in order to follow the development of 
open access publishing over the widest possible range, as Scimago currently offers 
data on journals between 2000 and 2019. Disciplines were selected in order to cover 
the highest possible variety of scholarly fields. Finally, world regions were selected 
as they are offered by Scimago. This categorization relates to geographical posi-
tion instead of geopolitical or economic areas, thus Asia includes both developing 
regions as Malaysia or India as well as countries with developed economies such 
as Japan or Taiwan. Similarly, despite their strong academic relations to the U.S. 
and Europe, both Turkey and Israel fall into the group of Middle Eastern countries. 
Russia is considered as an Eastern European country, as well as some Central Asian 
countries such as Azerbaijan and Georgia, while Kazakhstan and Uzbekistan are 
considered as Asiatic countries (Table 1).

First, in order to catch global trends and to answer our first research question, 
we calculated the number of Scopus-indexed journals in each benchmark year in 
each discipline, and we calculated the amount of open access journals as well. In 
Scimago, the only journals considered as open access are those that provide either 
diamond open access publication (meaning that both publishing and reading papers 
is free of charge) or gold open access publication (with an article processing charge 
that unlocks access to published papers), whereas journals with hybrid, or green 
open access models are not considered as open access journals. Unfortunately, 
Scimago does not disclose which open access model a journal should use in order 
to be categorized as an open access journal. As a consequence, we had to test manu-
ally whether journals with diamond, gold, green or hybrid open access policies were 
categorized as open access journals. After running several checks on different fields, 
we found out that Scimago categorizes journals as open access journals only if open 
access publication is mandatory in them—whether for free, as in the case of the 
diamond models, or in exchange for author processing charges, as in the case of the 
gold model.

In line with earlier studies that found an association between journal prestige and 
the likelihood that the journal will use open access publication, we also calculated 
the number and proportion of open access journals in the first quartile (Q1) of the 
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Scimago list that contains the top 25% of journals in each discipline. Every year, 
Scimago conducts journal assessments and categorizes them into four quartiles on 
the basis of Scopus citations and the average citations per paper quotient [31].

To answer our second research question, we calculated the share of open access 
journals in each discipline and geographical location for each benchmark year. A 
minimum number of published journals was necessary for meaningful calculations; 
thus, when the number of journals in a given world region was less than ten, we 
indicated that the open access share for this specific discipline, world region and 
time period should be interpreted critically. Typically, this occurred in the case of 
Africa, the Middle East and Latin America, where sometimes only three or five Sco-
pus-indexed journals were published in a given discipline.

Results

Table 2 shows the results of our calculations in detail. In 2000, the share of open 
access journals was under 10% in each discipline, with an average of 4.3%. This 
grew to 15.3% in 2019, meaning that the share of open access journals has tripled 
over the last two decades. However, the exact proportion of open access journals 
within the set of all the journals varies across different disciplines, with neurosci-
ence having the highest open access ratio, and computer science with the lowest. 
Besides significant differences, the share of open access journals increased signifi-
cantly from 2000 to 2019 in all the disciplines analyzed.

Table 1   Geographic and 
disciplinary construction of our 
sample

Disciplines Arts and humanities
Business, management 

and accounting
Computer science
Economics
Engineering
Neuroscience
Physics and astronomy
Psychology
Social sciences

Geographies Africa
Asia
Eastern Europe
Latin America
Middle East
North America
Western Europe

Years 2000
2010
2019
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Table 2   Proportion of open access journals across disciplines in our three benchmark years

Discipline * Open access * Year crosstabulation

Year Open access Total

Not open access Open access

2000 Discipline
Arts and humanities Count 1358 69 1427

% within discipline 95.2% 4.8% 100.0%
Business, management and 

accounting
Count 796 20 816
% within discipline 97.5% 2.5% 100.0%

Computer science Count 1183 51 1234
% within discipline 95.9% 4.1% 100.0%

Economics Count 451 13 464
% within discipline 97.2% 2.8% 100.0%

Engineering Count 2786 93 2879
% within discipline 96.8% 3.2% 100.0%

Neuroscience Count 333 17 350
% within discipline 95.1% 4.9% 100.0%

Physics and astronomy Count 838 58 896
% within discipline 93.5% 6.5% 100.0%

Psychology Count 771 17 788
% within discipline 97.8% 2.2% 100.0%

Social sciences Count 2758 163 2921
% within discipline 94.4% 5.6% 100.0%

Total Count 11,274 501 11,775
% within discipline 95.7% 4.3% 100.0%

2010 Discipline
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Table 2   (continued)

Discipline * Open access * Year crosstabulation

Year Open access Total

Not open access Open access

Arts and humanities Count 2834 255 3089

% within discipline 91.7% 8.3% 100.0%

Business, management and 
accounting

Count 1390 83 1473

% within discipline 94.4% 5.6% 100.0%

Computer science Count 6352 167 6519

% within discipline 97.4% 2.6% 100.0%

Economics Count 872 27 899

% within discipline 97.0% 3.0% 100.0%

Engineering Count 5909 287 6196

% within discipline 95.4% 4.6% 100.0%

Neuroscience Count 406 105 511

% within discipline 79.5% 20.5% 100.0%

Physics and astronomy Count 1354 131 1485

% within discipline 91.2% 8.8% 100.0%

Psychology Count 982 91 1073

% within discipline 91.5% 8.5% 100.0%

Social sciences Count 4824 557 5381

% within discipline 89.6% 10.4% 100.0%

Total Count 24,923 1703 26,626

% within discipline 93.6% 6.4% 100.0%
2019 Discipline
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However, the growing prevalence of open access journals followed different 
trends in each discipline (Fig. 1). The most striking growth was seen in neurosci-
ence: in 2019, the share of open access journals was five times greater than two 
decades earlier, and now the proportion of open access journals is over 25%. A 
similar pace of growth was characteristic of economics, where the share of open 
access journals was 17.3% in 2019, as contrasted with the 2.8% in 2000. Gener-
ally, we can see three trends. First, there are disciplines in which the most strik-
ing growth happened between 2000 and 2010, as in the case of neuroscience and 
psychology. Second, there are scholarly fields where the most important emer-
gence in the proportion of open access journals occurred in the last ten years, like 
in computer science, economics, engineering and social sciences. Finally, in arts 
and humanities, business, management and accounting, physics and astronomy, 

Table 2   (continued)

Discipline * Open access * Year crosstabulation

Year Open access Total

Not open access Open access

Arts and humanities Count 3704 791 4495

% within discipline 82.4% 17.6% 100.0%

Business, management and 
accounting

Count 1451 206 1657

% within discipline 87.6% 12.4% 100.0%

Computer science Count 3739 377 4116

% within discipline 90.8% 9.2% 100.0%

Economics Count 959 201 1160

% within discipline 82.7% 17.3% 100.0%

Engineering Count 4266 577 4843

% within discipline 88.1% 11.9% 100.0%

Neuroscience Count 438 158 596

% within discipline 73.5% 26.5% 100.0%

Physics and astronomy Count 1301 213 1514

% within discipline 85.9% 14.1% 100.0%

Psychology Count 1100 203 1303

% within discipline 84.4% 15.6% 100.0%

Social sciences Count 5848 1452 7300

% within discipline 80.1% 19.9% 100.0%

Total Count 22,806 4178 26,984

% within discipline 84.5% 15.5% 100.0%
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the pace of the evolution of open access publication models has been consistent 
over the last two decades.

To address our second research question, we further analyzed our sample to look 
for publication patterns among the Q1 journals. Within the set of Q1 journals, it is 
only in the field of neuroscience that the emergence in the number of Q1 journals is 
equal to the emergence in the number of all open access journals (Fig. 2). Indeed, 
the share of open access Q1 journals is 26.5% in 2019, which is even slightly 
higher than the share of all open access journals in neuroscience. However, in other 
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Fig. 1   Development of the proportion of open access journals, 2000–2019

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

op
en

 a
cc

es
s r

a�
o 

in
 Q

1

2000

2010

2019
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disciplines, the growth of highly ranked open access journals underperforms the 
general growth, and in four of the nine disciplines, the share of open access Q1 jour-
nals from all Q1 journals has not exceeded 5%. This difference between the general 
trend and the trend of the top ranked journals shows that open access publication is 
more characteristic of lower ranked journals.

Moreover, there is a strong, statistically significant correlation between the pro-
portion of open access journals among all the published journals and the propor-
tion of Q1 open access journals (r = 0.889 p < 0.001), and we found a significant 
regression equation predicting the proportion of Q1 open access journals based 
on the proportion of open access journals in the set of all published journals (F(1, 
28) = 105.995, p < 0.001), with an R2 of 0.791. However, the proportion of open 
access journals in the Q1 quartile was lower than the general proportion of open 
access journals in each discipline and time period, and the growth in the proportion 
of open access journals was also lower than in the general trend (Table 3).

To address our third research question, we analyzed the geographical distribu-
tion of open access papers over three benchmark years and nine disciplines. We 
found that the overall proportion of open access journals was the lowest in North-
ern America and Western Europe, while in Latin America, the open access model 
of publishing is the standard. The general trend also shows that the share of open 
access journals increased significantly in every world region (Fig. 3).

Significant disciplinary differences were found when we calculated the propor-
tion of open access journals across regions and disciplines (Table 4). The share of 

Table 3   General proportion 
of open access journals and 
proportion of open access 
journals in the Q1 quartile

2000 2010 2019

Arts and humanities OA (general) % 5 8 18
OA (Q1) % 2 3 14

Business… OA (general) % 2 6 12
OA (Q1) % 1 2 3

Computer science OA (general) % 4 3 9
OA (Q1) % 3 1 6

Economics… OA (general) % 3 9 17
OA (Q1) % 0 1 5

Engineering OA (general) % 3 5 12
OA (Q1) % 1 2 8

Neuroscience OA (general) % 5 20 28
OA (Q1) % 0 16 26

Physics and astronomy OA (general) % 6 9 14
OA (Q1) % 3 6 12

Psychology OA (general) % 2 8 18
OA (Q1) % 0.5 1 5

Social science OA (general) % 6 10 20
OA (Q1) % 3 3 11

All OA (general) % 6 11 20
OA (Q1) % 3 6 16
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open access journals in North America is still minimal in seven out of the nine dis-
ciplines, and there are two scholarly fields in Western Europe with less than 10% of 
journals being open access. It is followed by Asia with a considerably higher fre-
quency of open access journals in all disciplines, while in Latin America the propor-
tion of open access journals varies from 70 to 90% across disciplines. Apart from 
those cases where the number of journals was not sufficient to calculate open access 
ratios, the share of open access journals increased significantly over time across all 
locations and disciplines.

Since there were significant differences between the number of published jour-
nals across disciplines and world regions, we also calculated if the total number of 
published journals correlated with the proportion of open access journals. Indeed, 
we found that the total number of published journals has a significant negative cor-
relation (r = −.420, p < 0.01) with the proportion of open access journals. To explore 
the exact nature of this connection, we ran a linear regression predicting open access 
proportion from the number of published journals. A significant regression equation 
was found (F(1, 187) = 40.073, p < 0.001), with an R2 of 0.176. Thus, open access 
journals are more prevalent in those cases where the number of all the published 
journals is lower. However, the significant negative association between the number 
of journals and the share of open access journals can be explained in the following 
ways. First, it is possible that the number of journals published is directly related to 
the proportion of open access journals, and, since there are more journals in Western 
Europe and North America than in other parts of the world, the lower proportion 
of open access journals in Western Europe and North America is a consequence of 
their abundance of journals, and not a result of their publishing policies. Second, 
it is also possible that world regions differ in both the number of their published 
journals and in their open access policies. In order to decide which suggestion fits 
our data better, we analyzed whether the negative association between the number 

AFRICA ASIA EASTERN EU LATIN
AMERICA MIDDLE EAST NORTH

AMERICA
WESTERN
EUROPE

2000 52 13 25 67 34 4 5

2010 65 22 41 83 50 7 12

2019 78 30 49 87 63 12 20
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Fig. 3   General trends in open access publications broken down by world regions
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of all published journals and the number of open access journals occurs in both the 
world regions with many journals (Western Europe and Northern American) and in 
world regions with less journals (Africa, Asia, Eastern Europe, Latin America and 
the Middle East). As Table 5 shows, North America and Western Europe together 
account for approximately 80% of the journals published in all disciplines.

In Western Europe and North America, there is no statistically significant rela-
tion between the number of all journals and the proportion of open access journals 
(p = 346), while in other world regions, there is a statistically significant negative 
association between the number of published journals and the proportion of them 
that are open access (r =  − 0.262, p < 0.01). Moreover, a statistically significant 
regression equation was found (F(1, 133) = 9.073, p < 0.01), with an R2 of 0.062 that 
predicts the proportion of open access journals from the number of all published 
journals. Thus, we found that the negative association between the number of jour-
nals and the proportion of open access publication occurs only in the cases of non-
Western world regions, and is not characteristic of Western publishers. It follows 
that the ratio of open access journals cannot be explained by the number of pub-
lished journals alone, and both disciplinary differences and open access policies that 
are characteristic of different world regions should be considered as well.

Discussion and Conclusions

In line with the relevant literature, our research found that the proportion of open 
access journals has shown a significant increase since the early 2000s [25, 38], and 
we found that this phenomenon appeared across all disciplines and world regions. 
Our first research question was related to the general trend of the change in the pro-
portion of open access journals over the last two decades. We found that the need 
for open access publication [26] resulted in a significant growth in the propor-
tion of open access journals up until 2010, when the share of open access journals 
increased from 4 to 6%, but the real skyrocketing of open access model occurred 
only over the last ten years. Currently, more than 15% of Scopus-indexed journals 
are published on an open access basis. Despite significant disciplinary differences, 

Table 5   Share of world regions 
in the total of published 
journals, 2019

Others North America Western 
Europe

Arts and humanities 19 22 59
Business… 16 29 55
Computer science 17 61 22
Economics… 19 22 59
Engineering 21 48 31
Neuroscience 15 32 53
Physics and astronomy 22 41 37
Psychology 13 40 47
Social science 18 27 55
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this general trend holds for all the research fields analyzed, and while in 2000, there 
were disciplines with a share of open access publication close to zero, now there are 
no research fields with less than 10% of journals being open access.

Our second research question was related to the prestige of journals, thus we ana-
lyzed whether there were significant differences between the open access proportion 
of all the journals and the open access proportion of Q1-ranked journals. We found 
that, with the exception of neuroscience, the growth in the proportion of Q1 jour-
nals was lower than the general trend, and the proportion of open access journals 
was lower than it was among all the journals in each benchmark year. We can offer 
at least three explanations for this phenomenon. According to the first, we assume 
that, since most Q1 journals are older than the newcomers in lower quartiles [18], 
their business models were developed before the historical period where open access 
became more important. Of course, these older journals usually offer hybrid, gold or 
green open access possibilities [13], but these are nothing more that the extensions 
of existing publication models [5, 12]. By contrast, both diamond open access and 
gold open access are fundamentally new, and thus require totally different business 
models [3]. In the case of the diamond models, there is typically a non-profit main-
tenance entity such as a university or academic association [14]. Second newer jour-
nals that typically still lack a scholarly reputation and prestige have to offer appeal-
ing possibilities that make themselves competitive alongside the older established 
journals in the field. As several studies demonstrate that open access publication 
can significantly increase both readership and impact [40, 41], and given that author 
processing charges in non-diamond open access models can be extremely high [13], 
diamond open access can be a highly appealing feature in a new journal, and one 
that can attract the attention of both authors and readers. Thirdly, non-Western world 
regions, most typically Latin America, usually have pro-open access publishing sys-
tems, but since they are relative newcomers to international academia, their journals 
are still ranked lower than their Western counterparts. Thus, the lower ratio of open 
access journals in the Q1 quartile can be also explained by geopolitical differences.

Our third research question aimed to explore the geographical differences of open 
access publications over the disciplines analyzed. We found that the proportion of 
open access journals was the lowest in the so-called developed world (with the low-
est rates in North America, followed by Western Europe), with higher proportions in 
Asia, and Latin America having the greatest open access ratio. This general trend is 
characteristic of all research fields, and disciplinary differences typically occur only 
in Western Europe and North America, while there are no significant differences 
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in the proportion of open access journals across disciplines in non-Western world 
regions. In the case of North American journals, open access ratio can be extremely 
low even today: only 2% of engineering journals, 3% of business, management and 
accounting journals and 4% of psychology journals were published on an open 
access basis in 2019. The proportion of open access journals is significantly higher 
in other areas such as social sciences (8%), computer science (12%) and neurosci-
ence (19%). There are considerable differences between disciplines in Western 
Europe as well, as there are research fields with relatively low proportions of open 
access publication, such as psychology (7%), or business, management and account-
ing (9%), and disciplines with high open access ratios like computer science (21%) 
and neuroscience (29%). In sum, we found that disciplinary differences in open 
access ratio occurs only in the Western world, which means that we should consider 
both geography and discipline in the explanation of open access trends. Thus, our 
model that aims to interpret open access trajectories over different disciplines, world 
regions, prestige factors and time periods should consider the following variables 
(Table 6).

Considering them as vectors that affect the proportion of open access journals, 
our model offers these five variables to interpret existing open access trends, from 
which three (but not the same three) variables apply to: (a) all regions, (b) Western 
and (c) non-Western geographies (Fig. 4).

Limitations

The most important limitation of our research is a consequence of the fact that 
Scimago does not use different categories for diamond and gold open access jour-
nals. Accordingly, we could not make conclusive statements on the business models 
themselves, for although open access publication is mandatory in both cases, the 
diamond and gold open access models are based on fundamentally different business 
strategies [4, 13]. Further research with a specific focus on the differences between 
the gold and diamond models should manually code a representative set of journals 
and apply different categories for each model. While we can reasonably assume that 
Western European and North American countries with giant commercial publish-
ing houses are more likely follow the gold model, and that non-Western university-
based publishers will tend to follow the diamond model, an in-depth empirical anal-
ysis should identify the exact proportions across disciplines and world regions.
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Fig. 4   Vectors explaining open access ratio on the general field, in Western and non-Western geographies
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