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abstract

Responding to rapid and steep increases in the cost of scientific journals, a growing 
number of scholars and librarians have advocated “open access” (oa) to the 
scientific literature. oa publishing models are having a significant impact on the 
dissemination of scientific information. Despite the success of these initiatives, their 
impact on researchers in the developing world is uncertain. This article analyses 
major oa approaches adopted in the industrialized world (so-called Green oa, 
Gold oa, and oa mandates, as well as non-oa information philanthropy) as they 
relate to the consumption and production of research in the developing world. The 
article concludes that while the consumption of scientific literature by developing 
world researchers is likely to be significantly enhanced through such programs, 
promoting the production of research in the developing world requires additional 
measures. These could include the introduction of better South-focused journal 
indexing systems that identify high-quality journals published in the developing 
world, coupled with the adjustment of academic norms to reward publication in 
such journals. Financial models must also be developed to decrease the reliance by 
institutions in the developing world on information philanthropy and to level the 
playing field between oa journals in industrialized and developing countries.		
		

Introduction

Sociologist Robert K. Merton is perhaps best remembered for identify-
ing the norms that characterize the practice of modern science. Among 
these norms is the willingness of scientists to share knowledge with one 
another.1 Such sharing is critical to the advance of science and to the 
independent verification of scientific claims. The many benefits of scien-
tific research—improvements to health, agriculture, infrastructure, and 
industry—also flow from the ability of scientists to share and build upon 
each other’s discoveries. But despite the importance of sharing scientific 
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44 information, the ability of scientists to access knowledge relevant to their 
fields remains under pressure. Since the beginning of modern science, 
the majority of scientific findings have been published in specialized 
journals. Journals select articles for publication using a system of peer re-
view where researchers evaluate the submissions of their peers based on 
the submissions’ scientific merit, originality, significance, and, in some 
cases, the reputation of the authors.

 Different estimates place the current number of peer-reviewed scientific 
journals between 16,0002 and 24,000, yielding between 1.2 and 1.6 mil-
lion articles per year. Yet the most selective and prestigious journals can pub-
lish only a fraction of the thousands of articles submitted to them each year.

In the traditional scientific publishing model, neither authors nor re-
viewers are compensated. Libraries that wish to make a journal’s content 
available to its users pay substantial subscription fees. Due in large part 
to the growing role of commercial publishers in an industry formerly oc-
cupied by learned societies and university presses, between 1975 and 1995 
the price of scientific journals spiralled upward at rates far in excess of 
inflation.3 The cost of subscribing to multiple journals, particularly in spe-
cialized technical areas,4 became prohibitive to all but the largest institu-
tions. The result was a significant reduction in subscriptions by academic 
libraries, not to mention headlines such as “Libraries Stunned by Journal 
Price Increases.”5 This phenomenon has been termed the “serials crisis.”

The impact of the crisis was pronounced in the developing world.6 
In his 2006 book The Access Principle, John Willinsky poignantly re-
counts the experience of the Kenya Medical Research Institute (kemri), 
a leading East African research centre, which by 2000 could only afford 
to subscribe to five scientific journals, none of which focused on tropical 
diseases or kemri’s other primary areas of research.7 Ironically, at that 
time, kemri was among the more fortunate institutions in the develop-
ing world. According to a World Health Organization (who) study con-
ducted in 2001, 56 per cent of research institutions in very low-income 
countries had no subscriptions to international scientific journals and 
21 per cent averaged only two such subscriptions. Even in the next in-
come tier, 34 per cent had no subscriptions, and a further 34 per cent 
had between two and five.8 Today, governments in some middle-income 
developing nations are helping local institutions fund journal subscrip-
tions via centralized procurement houses. Government strategies vary, 
however. While some governments provide a limited number of journal 
subscriptions to a broad range of public universities, others focus only 
on what are seen as top local institutions. Even in countries that could 
afford to fund local institutional subscriptions, such support is some-
times lacking, in part due to historical suspicion of the Western research 



45establishment.9 Thus, the serials crisis continues to be felt at all levels and 
types of institutions in the developing world.

The Global Call for Open Access

One response to the serials crisis has been the rise of a vocal and influen-
tial “open access” (oa) movement among scholars and librarians. This 
movement in scientific publishing is linked to the rise of the Internet 
in the 1990s, when it became widely apparent that research could be 
shared online at low cost and great speed. In 2000, Harold Varmus, the 
Nobel-winning Director of the us National Cancer Institute, and other 
prominent scientists formed the Public Library of Science (plos), a coa-
lition dedicated to improving public access to biomedical literature. The 
plos circulated an open letter, eventually signed by 34,000 scientists in 
180 countries, urging publishers to make “the full contents of the pub-
lished record of research and scholarly discourse in medicine and the life 
sciences” publicly available within six months of initial publication.10

The oa movement gained further momentum in 2001 when a group 
sponsored by George Soros’s Open Society Institute met in Budapest to 
develop recommendations for expanding open access to peer-reviewed 
scientific literature. The resulting Budapest Initiative, released in Febru-
ary 2002, calls for self-archiving of journal articles by scholars and for 
a “new generation” of oa journals, disseminated as widely as possible.11 
The lofty goal of the Budapest summit was no less than “building a fu-
ture in which research and education in every part of the world are 
that much more free to flourish.” Similar calls followed from Bethesda, 
Maryland in June 2003 and Berlin in October the same year.12 The three 
declarations—Budapest, Bethesda, and Berlin—known as the “Three 
Bs,” received wide support from the international scientific and academ-
ic communities. Though they differ in detail, all three call for the free, 
online accessibility of scientific literature and the elimination of restric-
tions on its reproduction.

The oa initiatives culminating in the Three Bs were led largely by 
scientists, archivists, and advocates in Europe and North America. At 
the same time, similar concerns were being voiced by representatives of 
developing countries within the broader “Access to Knowledge” (a2k) 
movement. The a2k agenda, which shares an intellectual heritage with 
the more mature “Access to Medicines” movement, was first articulated 
in 2003 by a group of activists, non-governmental organizations, and de-
veloping world delegates to the World Intellectual Property Organization 
(wipo).13 Early a2k discussions concerned primarily the availability of 



46 educational materials and learning tools. The agenda has since grown to 
encompass a diverse range of issues surrounding the accessibility to the de-
veloping world of technological, cultural, and educational resources pro-
duced in the industrialized world. Access to scientific literature emerged 
as a key component of the a2k movement. The Declaration of Principles 
of the World Summit on the Information Society, a meeting convened by 
the United Nations in December 2003, included as a key principle “equal 
access to all scientific knowledge and the creation and dissemination of 
scientific and technical information, including open access initiatives for 
scientific publishing.”14 Similar sentiments were expressed in the wipo 
Development Agenda15 and a proposed (but still unsuccessful) a2k Trea-
ty.16 The Pan-American Health Organization and Latin American and 
Caribbean Centre on Health Sciences Information led a coalition of the 
South, which met in Salvador, Brazil in 2005 to urge that access to sci-
entific literature be considered a “universal right.”17 Calls for global open 
access to scientific information continue, including, most recently, in the 
Washington Declaration on Intellectual Property and the Public Interest. 
This declaration, developed by an international coalition of experts at the 
Global Congress on Intellectual Property and the Public Interest held at 
American University in August 2011, echoes the themes of the Three Bs 
declarations while speaking more broadly to mitigating the global trend 
toward intellectual property “maximization.”18

Modes of Open Access Publication

Calls for oa have not gone unheeded, and numerous initiatives have 
emerged. These range from government mandates to university policies 
to innovative publishing models. Below is a summary of the principal 
modes of oa publication for scientific literature.

Self-Archiving—The Green Route

Before the advent of the Internet, researchers circulated their published 
articles to colleagues by mail or fax. The Internet has made the practice 
of sharing faster and more efficient. Many faculty members post copies 
of their work, both pre-publication and post-publication, on their de-
partmental or institutional web pages, making it available to all without 
charge. This practice is termed “self-archiving,” or the “Green” route 
to oa. One study found that in 2008 approximately 12 per cent of the 
published scientific literature was available through Green oa archives.19 
While this figure demonstrates impressive gains seen by oa advocates, it 
is still a small percentage of the overall body of scientific literature.



47Though self-archiving enjoys the virtues of convenience and speed, 
it is not without limits. It relies on the technical capabilities and idi-
osyncrasies of the author’s home institution, lacks indexing across differ-
ent institutional repositories, and suffers dislocation when authors move 
from one institution to another. Some disciplines have launched central-
ized archiving services such as arXiv.org (physics and mathematics) and 
ssrn (social sciences, economics, and law). These services generally al-
low free submission of articles, some limited indexing, and free access to 
all users. They are typically supported by volunteer efforts, institutional 
grants, or charitable contributions. In addition, numerous software tools 
now exist to enable self-archiving and tagging of documents so that they 
can be easily searched and indexed.20

Perhaps the most serious challenge to self-archiving (whether insti-
tutional or centralized) is presented by copyright law. Even though scien-
tific facts and conclusions are not themselves copyrightable, the articles 
(including text, diagrams, and illustrations) in which they appear are 
subject to copyright protection. Because scientific publishers typically 
require authors to assign them the copyright of articles, authors have 
traditionally been constrained from disseminating their published work 
outside the publisher’s established channels. An author who wishes to 
post a copy of a published article on his or her web site cannot do so 
without the permission of the publisher. In response to this situation, a 
number of prominent research universities, in conjunction with groups 
such as the Association of College and Research Libraries (acrl) and 
the Scholarly Publishing and Academic Resources Coalition (sparc), 
began in 2005 to encourage researchers to use “author addenda” in their 
publishing contracts.21 These addenda typically reserve an author’s right 
to publish her work on an institutional web site or other oa repository 
following journal publication. Like the riders to a real estate purchase 
agreement, author addenda require the agreement of both parties. Pub-
lishers must acquiesce to such addenda for them to be meaningful. Large 
institutions that subscribe to numerous publications have proven to pos-
sess sufficient leverage to persuade publishers to permit such archiving. 
Self-archiving of pre-print versions of articles after the expiration of an 
agreed embargo period is now permitted by a growing number of com-
mercial publishers.22 But this is more difficult for smaller institutions, or 
for institutions and publishers in the developing world.

Open Access Journals—The Gold Route

Green oa hopes to mitigate the copyright-based access limitations im-
posed by proprietary journals. An alternative oa approach bypasses 



48 limited-access journals by making published literature open from the 
outset. This approach is enabled by a relatively new category of oa jour-
nals, primarily in the biomedical sciences, that support themselves not 
by charging readers, but by charging authors who publish in them.23 
This model is known as the “Gold” route to oa. According to one recent 
study, approximately 8.5 per cent of articles published in 2008 were 
openly available from the publisher.24

The first significant Gold oa publishing venue was launched in 
2000 by for-profit publisher BioMed Central, today part of the Springer 
publishing group. BioMed Central publishes more than 220 oa journals 
across biomedical science. In 2003 the plos launched its first oa jour-
nal, plos Biology, with financial backing from the Gordon and Betty 
Moore Foundation. plos has since achieved significant recognition. 
Its flagship journal plos one published 6,749 papers in 2010, more 
than any other scientific journal.25 Publication fees for plos journals 
range from us$1,350 (for plos one) to $2,900 (plos Biology and plos 
Medicine).26 Increasing numbers of funding agencies have committed to 
pay oa publication fees for research that they support.27

In addition to journals that began as oa vehicles (“born oa” jour-
nals), a number of proprietary journals have converted to Gold oa for-
mats. Other proprietary journals now offer authors an option to choose 
whether to publish in the traditional manner, where the author is not 
charged, but access to the article is granted only to paying subscribers, or 
under a Gold oa model, where the author pays and access is free. Gold 
oa journals have grown steadily over the past decade and show signs of 
financial sustainability. One study found that in 2009 nearly 200,000 
peer-reviewed articles were published in 4,769 Gold oa journals, rep-
resenting between 6 and 8 per cent of the total peer-reviewed scientific 
literature published that year.28 oa journals have thus seen impressive 
gains in just a decade, even as the large majority of peer-reviewed scien-
tific output continues to appear in commercial, limited-access journals.

Time-Delayed Open Access

The scientific publishing industry has not uniformly opposed OA initia-
tives and a few publishers have even embraced them. Journals such as 
the New England Journal of Medicine (nejm) and Molecular Biology of the 
Cell (mbc) voluntarily make their contents publicly available after a wait-
ing period (six months for nejm, two months for mbc).29 The theory 
behind such delayed-release programs is that institutions will continue 
to subscribe to journals in order to ensure that their researchers have 
access to the most current literature, even if content is eventually made 



49publicly accessible. Though seemingly successful, such delayed-release 
programs have been adopted primarily in journals published by learned 
societies, rather than commercial publishers. This is the case with both 
nejm and mbc,30 whose publishers serve their members through multi-
ple channels, of which journal publication is only one. The largest pub-
lishers of scientific journals, Reed Elsevier (approximately 1,800 titles), 
Taylor and Francis (more than 1,000 titles), and Springer Verlag (more 
than 500 titles), which as of 2006 collectively controlled 60 per cent 
of scientific research content, are commercial interests with significant 
subscription and reprint revenues at stake.31 These organizations have 
not, by and large, engaged in any large-scale adoption of oa models, 
the notable exception being Springer’s acquisition in 2008 of BioMed 
Central, the largest Gold oa publisher.

Institutional Mandates

Both Green and Gold routes to oa are largely voluntary. Authors choose 
to make their work openly accessible, by either self-archiving or submit-
ting it to an oa journal. Beginning in 2008, however, several prominent 
research universities including Harvard University, the Massachusetts 
Institute of Technology, and University College London began to imple-
ment policies arising from their frustration with commercial publishers’ 
unwillingness to allow self-archiving. These policies typically mandate 
that faculty members deposit research publications in oa databases, 
whether or not the work has previously been published commercially, 
within some defined period after initial publication.32 Institutional man-
dates give scholars at these institutions a strong incentive to submit their 
work to journals that permit self-archiving or other oa releases, and 
consequently encourage commercial journals to permit such access. By 
the end of 2011 more than 150 institutions worldwide had implemented 
mandatory oa policies,33 and self-archiving is now permitted by a grow-
ing number of commercial publishers.34 The use of time delays before 
published content is granted oa status has facilitated negotiation and 
agreement on this difficult issue.35

Funder Mandates and Repositories

Closely related to institutional oa mandates are requirements that have 
been implemented by funders of scientific research, both governmental 
and non-governmental. Non-governmental research foundations such as 
the Wellcome Trust in the United Kingdom, the Howard Hughes Medi-
cal Institute and the MacArthur Foundation in the United States, and 
nearly fifty other funding bodies throughout the world have implement-



50 ed requirements for oa release of published research.36 These mandates 
typically provide that if research is financially supported by the funder, 
the researcher must deposit any resulting scholarly articles in an oa re-
pository, though how exactly this requirement is met is often left to the 
individual researcher.

A more contentious debate surrounds the publication of government-
funded scientific research, which represents a large portion of academic 
research globally. By one estimate, research funded by the us National 
Institutes of Health (nih), with an annual research budget of more than 
$30 billion, produces approximately 60,000 scientific papers per year.37 
From 2003, a growing number of scientists, archivists, and policy mak-
ers began to argue that it was inappropriate for taxpayer-funded research 
to inure solely to the financial benefit of publishers, and that the public 
should be granted free access to taxpayer-funded research. Accordingly, 
in June 2004 the us House Appropriations Committee instructed nih to 
make all scientific publications generated by nih-funded research avail-
able online. After considering more than a thousand responses received 
during a sixty day public comment period, nih adopted a policy38 that 
encouraged, but did not require, investigators to place the full text of 
their published articles in the National Library of Medicine’s publicly-
accessible PubMed Central archive within six months of publication.39  
With little direct incentive to comply, scientists did not submit their arti-
cles to PubMed Central in large quantities.40 In 2007 Congress directed 
nih to revise its policy to require oa publication of nih-funded papers. 
The revised policy went into effect in 2008.41 All publications arising 
out of nih-funded research must be submitted to PubMed Central within 
a year of publication. As of December 2011, the PubMed Central reposi-
tory held approximately 2.3 million articles relating to the biomedical 
sciences. Similar oa mandates have been enacted by the European Re-
search Council, the uk Medical Research Council, and numerous other 
funding agencies. Though government oa mandates such as the nih 
policy have been opposed by the commercial publishing industry,42 legal 
challenges have not been successful in overturning them.

Open Access and the Developing World

Since the Budapest Initiative, concerns regarding the availability of sci-
entific literature to researchers in the developing world have formed an 
integral part of the oa debate. Recalling the crippling subscription re-
ductions experienced during the serials crisis, commentators agree that 
oa models are likely to benefit researchers in the developing world.43 



51Yet, as shown in the preceding sections, there are numerous divergent 
models by which oa publishing is being implemented. Which of these 
oa models are most likely to benefit, or least likely to disadvantage, re-
searchers in the developing world? Are the needs of developing world 
researchers in the developing world the same as, or somehow any differ-
ent from the needs of researchers in the industrialized world?

The State of Science Publishing in the Developing World

To address these questions, it is useful to unpack some assumptions un-
derlying the discourse on science in the developing world.44 In the in-
dustrialized world, scientists generally fill two complementary roles: as 
consumers and as producers of information. Scientists as consumers read 
journal articles to keep abreast of developments in their fields. They use 
this reading for a variety of purposes, in educating students, in develop-
ing and using technology, and in formulating their own research pro-
grammes. Depending on the institution, the emphasis placed on each 
purpose will vary.

In the developing world, the relative weight placed on teaching, tech-
nological capacity, and research productivity is likely to vary even more. 
Some countries that are considered “developing” according to average 
income, such as South Africa, Brazil, India, and China, have prestigious 
research institutions, whose faculties publish in well-regarded journals, 
and collaborate with researchers around the world. Other developing 
countries, including most countries in sub-Saharan Africa, the Middle 
East, Southeast Asia, the Caribbean, and Latin America, are a different 
story. There are many statistics and studies attesting to the modest levels 
of scientific output from the lowest income countries.45 David King’s fre-
quently cited 2004 study of global scientific literature is telling.46 Of all 
articles published between 1997 and 2001 in scientific journals indexed 
by Thomson isi (approximately 8,000 journals, in 36 languages), rough-
ly 35 per cent included authors based in the United States, 37 per cent in 
the European Union, 9 per cent in Japan, 5 per cent in Canada, and 3 per 
cent in each of Russia, Australia, and China. The only other developing 
countries to appear on the list were India (2 per cent), Poland (1 per cent), 
Brazil (1 per cent), South Africa (0.5 per cent), and Iran (0.13 per cent).

Similarly skewed figures exist with respect to the number of journals 
published in the developing world. A 2004 study reviewed the 43,500 
peer-reviewed scientific journals found in Ulrich’s Periodicals Direc-
tory and found only 327 journals published in the 47 countries of sub-
Saharan Africa (0.75 per cent).47 Willinsky offers various explanations 
for the lack of research publication in the developing world.48 These 



52 include the small number of locally-published journals, the lower pres-
tige and recognition of those local journals that do exist, the exclusion 
of those journals from internationally recognized indexes, the difficulty 
researchers from the developing world have getting work accepted by 
international journals,49 and perceived peer reviewer bias against devel-
oping world authors. Other factors militating against developing world 
researchers include difficulties writing in English (the language of most 
international scientific publications), lack of editorial support, and lack 
of experience preparing manuscripts.50

These findings suggest that, at least on an international scale, re-
searchers in developing countries remain primarily consumers of scien-
tific information. They use scientific journals primarily for educational 
purposes and to implement the latest technological advances—in fields 
such as medicine, public health, agriculture, and hydrology. Their actual 
production of scientific information lags far behind the industrialized 
world. Even in their capacity as consumers, the situation of developing 
world researchers is complex. Observers in the industrialized world, ac-
customed to high-speed Internet access, often overlook the low rates of 
broadband penetration in much of the developing world.51 Many func-
tions associated with electronic access to literature, from searching to 
downloading articles, are slower and less reliable.

A second factor is the coverage of the literature available in the de-
veloping world. In oa discussions, emphasis is usually placed on the 
biomedical sciences, as it is generally believed in the industrialized world 
that advances in medicine, biochemistry, and public health are likely to 
improve life in the developing world. Biomedical issues have been a sta-
ple of the development agenda for years in connection with the Access to 
Medicines movement, and thus form a natural extension in the context 
of oa. Next in line are other scientific fields with clear applicability 
to challenges faced by the developing world: engineering, climatology, 
agriculture, renewable energy, population science, infrastructure devel-
opment, and the like.

Observers have also cited such fields as anthropology, paleontol-
ogy, archeology, and geology as important, given the resources found in 
many developing countries. But how pressing is the need for the latest 
literature on mathematical theory, high energy physics, or planetary sci-
ence, fields that are the subject of significant investigation in the indus-
trialized world but have little direct bearing on developing world issues? 
Is the ultimate goal of expanding developing world access to scientific 
literature primarily utilitarian, in which case the value of a body of litera-
ture should be measured in terms of improving human health, economic 
development, and other tangible metrics, or based on an inherent right 



53of all individuals to access the fruits of scientific research and participate 
in the global intellectual community? Should all fields of knowledge be 
valued equally?52 Answers to these questions will affect strategies for im-
plementing oa programmes.

The Costs of Information Philanthropy

There is one additional and significant difference between the situations 
of researchers in the developing and industrialized worlds. Partially as 
a result of calls for global oa, a handful of programmes have been im-
plemented by philanthropic organizations in conjunction with scientific 
publishers to provide researchers in the developing world with free or 
significantly discounted access to paid journals. These programmes exist 
independently and, some would argue, in defiance of oa publication. 
For example, in 2002 the who launched the Health InterNetwork for 
Access to Research (hinari), a program which saw six major commer-
cial publishers offer academic and government researchers in develop-
ing countries free or heavily discounted online access to 1,500 journals 
in fields relevant to public health and medicine.53 Today the programme 
has expanded to include 160 publishers and more than 8,000 journals. 
A sister programme, Access to Global Online Research in Agriculture 
(agora), was established in 2003 by the Food and Agriculture Organi-
zation of the United Nations (fao). It makes 1,900 journals in agricul-
tural science available to eligible researchers.54

Online Access to Research in the Environment (oare)55 is a joint 
project of the United Nations Environment Programme (unep) and Yale 
University, supported by the MacArthur Foundation and other donors. It 
makes 4,150 environmental science journals from 350 publishers avail-
able to researchers in developing countries. hinari, agora, and oare 
are grouped under the banner “Research4Life.”56 Smaller and more fo-
cused programmes also exist. One example is the electronic Journals De-
livery Service (ejds) managed by the International Center for Theoreti-
cal Physics in Trieste, Italy, which distributes free copies of physics and 
mathematics articles to researchers in developing countries. A somewhat 
different approach is taken by the Programme for the Enhancement of 
Research Information (perii), coordinated by the International Network 
for the Availability of Scientific Publications (inasp).57 perii works with 
more than fifty scientific publishers to make online content from 38,000 
journals available to participants in the developing world with signifi-
cant discounts (generally 90 to 98 per cent). perii also seeks to educate 
institutions, libraries, and researchers in the developing world about the 
scientific publishing industry, and claims over 1,300 registered research 



54 institutions. The collective impact of these philanthropic programmes is 
sizeable. A recent survey of African research libraries finds that they can 
now access on average 11,000 international online journals, a far cry 
from the single-digit figures seen a decade ago.58

While philanthropic programmes have undeniably expanded access 
to publications that would otherwise be inaccessible, commentators have 
questioned their overall usefulness and sustainability. Most obviously, 
any programme based on philanthropic support depends on the continu-
ing generosity of donors (in this case, scientific publishers). While many 
of the largest commercial publishers participate in such programmes, 
they are not perpetually committed. Corporate philanthropy is funded 
largely by a corporation’s paying customers. To the extent that pricing 
pressure from subscribers increases, publishers’ willingness to “give 
away” content may decline.59

More fundamentally, Leslie Chan and Sely Costa question whether 
content from leading Western journals, even in the biomedical field, is suf-
ficiently relevant to research and practice in developing countries, where 
disease vectors, medical practices, crop varieties, and genetic factors differ 
substantially from those in the industrialized world.60 To make scientific 
advances useful to the developing world, research relevant to the develop-
ing world must be published. Other authors, including Eve Gray and Smith 
Esseh, argue that the free availability of so much international scientific 
content may actually hinder the development of local knowledge and the 
growth of local scholarly publications.61 Y.Z. Ya’u even refers to the devel-
oping world’s growing reliance on imported knowledge as a “resurgence 
of imperialism … represented by knowledge dependence.”62

Theory aside, serious questions exist regarding the actual use of this 
abundance of international literature, and answers appear to vary based 
on whether the question is posed to libraries or researchers. For ex-
ample, a recent study of junior-level public health researchers in Asia, 
Africa and South America found that nearly one-third of respondents 
preferred printed, hard-copy periodicals over electronic resources, and 
more than half expressed dissatisfaction with the accessibility of both 
print and online resources at their institutions.63 While statistics com-
piled by Elsevier on behalf of Research4Life indicate increases in re-
search output by scientists in the developing world since the initiation 
of the hinari, agora and oare programmes,64 the methodology and 
reliability of these claims has been questioned.65

Finally, one must consider the effect on research of the underlying 
humanitarian goals of the philanthropic support of knowledge access: 
curing disease, ending hunger, improving quality of life, building infra-
structure, and enabling economic development. While these goals are 
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would be hard to justify the study of gravitational fields or string theory 
under the banner of “Research4Life.” In this way, humanitarian efforts 
can be constraining. Researchers in the developing world should not be 
required to allow the judgment of well-meaning donors to circumscribe 
the boundaries of their scientific curiosity.

The Green Route and the Developing World

Leslie Chan, one of the original Budapest Initiative signatories and a 
leading advocate for oa, has suggested that the self-archiving “Green” 
route is “the key to a rapid advance in scientific growth throughout the 
world.”66 Among the benefits of Green oa are its ability to make other-
wise inaccessible literature available in the developing world (so-called 
North-South knowledge transfer) and to make research from developing 
countries broadly available to the international community (South-North 
and South-South knowledge transfer). It is useful to consider these two 
points in the context of the inbound (consumer) and outbound (pro-
ducer) character of developing world science.

With respect to researchers in the developing world as consumers of 
knowledge, it is hard to dispute Chan’s logic. To the extent that scien-
tific articles published in commercial journals (still the favoured route for 
publication) are made available by their authors on institutional web sites 
or collective archiving services, scientists everywhere stand to benefit. 
Assuming institutions can agree with publishers on copyright, continued 
Green oa archiving by researchers in the industrialized world will ben-
efit researchers in the developing world (i.e., North-South transfers).

It is less clear that self-archiving will meaningfully increase research 
output by scientists in the developing world, or make their work more vis-
ible to (or respected by) scientists in the industrialized world (i.e., South-
North transfers). Two kinds of articles can be self-archived: articles pub-
lished in established journals (in which case the self-archiving establishes 
an alternative, often free, means of access), and all other work, including 
work published in less known local journals, together with unpublished 
white papers, reports, theses, and pieces that otherwise do not appear in 
the established literature. To the extent that researchers in the develop-
ing world publish through traditional, mainstream channels, their work 
is already available to the same extent as that of their colleagues in the 
industrialized world, and self-archiving serves the same function as self-
archiving by those colleagues: it makes published work available through 
an alternative, free mechanism. This is a positive outcome, but it repre-
sents only a small percentage of the research output of the developing 



56 world, where researchers experience significant difficulty placing their 
work in highly-ranked international journals.

The greater benefit sought by Green oa advocates is the wider dis-
semination of the other work produced in the developing world. Self-
archiving seems an imperfect solution. Making work available on the In-
ternet indeed results in global accessibility. Search engines such as Google 
Scholar will index it and enable it to be downloaded. But is it likely that 
this work will be read and cited more frequently simply because it is avail-
able? The traditional peer-reviewed journal publishing system, imperfect 
as it is, serves a valuable credentialing role. It assures the reader that 
articles have met minimum criteria of value. Unmediated self-archived 
articles lack this “seal of approval” and will less likely gain the trust and 
attention of the international scientific community. Self-archiving may 
also undermine the ability of new journals from developing countries to 
gain respect and develop an international following, as a proliferation 
of unmediated self-archived articles may drive “serious” scientists more 
firmly into the arms of the international publishing establishment.

Green oa self-archiving also suffers practical impediments. Self-ar-
chiving is typically implemented by individual institutions on their own 
web sites. This system has proven to work well for major American and 
European research institutions, with robust network infrastructures, 
backup mechanisms, and high-speed broadband connections. The pic-
ture is different at many resource-strapped institutions in the develop-
ing world.67 Access to a researcher’s work depend on the functioning of 
patchy connections and homespun networks. I experienced the effect of 
such difficulties while researching this article. Using Google Scholar, I 
found an article about citations to geology journals in South America. 
When I attempted to access the article I found that the domain name for 
the web site on which it was archived had expired and reverted back to 
the domain registrar. The article was, for all practical purposes, lost to 
the world. One solution to the institutional infrastructure problem are 
collective archiving services such as arXiv.org and ssrn. Here, a cen-
tralized, often grant-supported external service handles the archiving. 
The scope of these services is still limited (arXiv.org covers primarily 
physics and mathematics). Moreover, because they do not provide selec-
tion, quality-control, or peer review, they are not seen as substitutes for 
journal publication (though they often do host articles that have been 
published in journals).

Another significant hurdle for Green oa arises in connection with 
scientific data. Results reported in scientific articles must be distinguished 
from the experimental and observational data generated by research and 
upon which published results are based. A journal article typically in-



57cludes a brief presentation of findings, often in summary or tabular fash-
ion, together with the scientist’s analysis and conclusions. The data re-
ported in a journal article are typically only a fraction of the “raw” data.68 
However, in order for other scientists to fully evaluate an article’s claims, 
they often need to see the full data set. When and how data sets should 
be made available to the scientific community is debated.69 Particularly 
in the biological sciences, funding agencies can require that data be de-
posited in publicly administered databases such as nih’s GenBank and 
dbGaP repositories. In other cases, scientific journals require the deposit 
of data supporting assertions made in published articles and sometimes 
maintain data repositories themselves.70 Whether and how self-archived 
articles ought to make data available is unclear. Ensuring access to data 
places significant additional demands on local it infrastructures far be-
yond those involved in archiving text files of articles.

The Gold Route and the Developing World

As in the industrialized world, the Gold (author-pays) oa route has been 
advanced as an alternative or complement to Green oa self-archiving in 
the developing world. Under a Gold oa model, articles are selected and 
published through a traditional peer-review system, then made freely 
available. Journal costs, particularly in the biosciences, are often covered 
by fees levied on authors, generally in the range of $1,000 to $3,500. As 
consumers of research, scholars in the developing world clearly benefit 
from the free accessibility of oa journals. In this respect, they are situ-
ated no differently than scholars in the industrialized world.

The situation becomes more complex when considering the effect of 
Gold oa on the production and recognition of research. Studies show 
that placement of articles in oa journals substantially increases the vis-
ibility and citation of articles by authors in the developing world.71 But 
these statistics do not reveal how widely researchers in the developing 
world use Gold oa publishing routes. Author fees present significant 
obstacles. This being said, many oa publishers waive or heavily discount 
author fees for researchers in low-income countries. BioMed Central, 
the publisher of more than 220 oa journals, waives fees for all authors 
in World Bank low-income or lower-middle-income countries, some 
90 countries, including Egypt and Nigeria, a group which nevertheless 
excludes scientifically productive nations such as India, China, Brazil, 
Iran, and South Africa.72

Assuming that such fee waivers remain, this situation might seem 
suited to greater research publication, at least in very poor countries. But 
problems arise when locally-produced oa journals are added to the pic-



58 ture. Like oa journals based in the industrialized world, these journals 
need to meet costs associated with publication, editing, and peer review. 
Yet these journals cannot depend on income from a steady stream of re-
searchers in the industrialized world. Their authors are likely to be from 
the developing world. As such, these journals cannot afford to waive 
fees, as this would eliminate most of their income. Absent some other 
means of support (through grants or governmental subsidy), Gold oa 
journals in the developing world face a perverse competitive challenge 
from journals in the industrialized world when soliciting quality contri-
butions from developing world authors.73

Some oa journals in the developing world take a different approach. 
Hindawi Publishing, based in Cairo, publishes more than 300 oa jour-
nals, ranging from Advances in Power Electronics to Oxidative Medicine 
and Cellular Longevity.74 Though Hindawi is based in Egypt, it does not 
cater to Egyptian or developing country audiences. Its journals are main-
stream publications that compete with the likes of BioMed Central and 
plos. Hindawi’s decision to operate out of Cairo is based on the low cost 
base and educated workforce.75 Journals such as Hindawi’s contribute to 
the national economies of their host countries, but do not achieve the 
development goals ascribed to oa publishing in the developing world. 
They are international journals that outsource their labour.

To observers of the oa movement, the above reservations may seem 
misplaced, or at least incongruous. First, many “open access” journals in 
the developing world do not charge author fees, effectively mooting the 
Gold oa author-pays debate. In some cases high-quality oa journals are 
operated on a volunteer basis by dedicated researchers. In other cases, 
journals may be more akin to self-archiving sites, without significant se-
lection, editorial, or peer-review functions. Such efforts provide a service 
to the community, but are not substitutes for full-fledged journals. Some 
oa journals are subsidized or fully funded by government programmes, 
academic institutions, professional societies, or charitable donations. 
None of these examples, however, eliminate the need for commercially-
viable, peer-reviewed oa journals in the developing world. Volunteer 
and subsidised activity cannot be relied on as long-term solutions for a 
robust and globally-respected publishing industry.

Second, all indications point to significant growth in the number of 
oa journals in the developing world. A quick review of the Directory of 
Open Access Journals (doaj), operated by Lund University in Sweden,76 
shows that after the United States (with 1,333 oa journals), the country 
with the next greatest number of oa journals is Brazil, with 656. India 
ranks fifth with 372 journals, Turkey tenth with 177, and Colombia, 
Poland, Egypt, Chile, Iran, Argentina, and Mexico all appear in the top 



59twenty (ranking above technology powerhouses South Korea, Sweden, 
Finland, the Netherlands, Switzerland, and even Japan). Moreover, nu-
merous well-regarded aggregators of developing world oa journals now 
exist, including the South American Scientific Electronic Library Online 
(scielo) funded, in part, by the Brazilian government,77 the pan-Afri-
can African Journals OnLine (ajol),78 and Bioline International, which 
offers peer-reviewed journals from sixteen developing countries in Asia, 
Africa, and South America.79 These facts might indicate that oa pub-
lishing has been a great success in the developing world. Yet the full 
picture is different.

Unlike the more traditional indices of scientific literature (Thom-
son isi, Ulrich’s Periodicals Directory, Scopus), doaj statistics are self-
reported. Journals in doaj need not be peer-reviewed, nor demonstrate 
continuing viability. Recent studies of the oa journal literature find 
that the large majority of long-lived, frequently-cited journals are still 
published in “scientifically-advanced” countries.80 While oa journals 
appear to be proliferating in the developing world faster than in the 
industrialized world, it is not clear that they are having a sizeable impact 
on scientific practice in either theatre.

Mandates and the Developing World

One of the largest repositories of full-text biomedical literature is PubMed 
Central, managed by the us National Library of Medicine. As discussed 
earlier, all nih-funded publications must be deposited into PubMed Cen-
tral within a year of publication. Non-nih funded literature may also be 
deposited in PubMed Central, and a number of non-us funders such as 
the Wellcome Trust encourage the use of this repository to satisfy their 
own oa requirements. Clearly the 2.3 million articles freely available in 
PubMed Central—and the increasing number of other funder oa man-
dates in the industrialized world—can benefit researchers in the devel-
oping world as consumers of content.

Nevertheless, researchers in the developing world should be wary 
of reliance on government-mandated information philanthropy. Just 
as commercial publishers might discontinue subscription discount pro-
grams, so could the governments of the United States and other indus-
trialized nations seek to limit access to the information resources funded 
by their citizens. A system where articles in PubMed Central could be 
downloaded only by individuals with a us account, or using a verified 
.edu domain, is not hard to envision.

Moreover, mandates by funders in the industrialized world are likely 
to have little effect on the production of scientific output in the develop-



60 ing world, where few researchers are supported by the nih or by other 
industrial world funders. Researchers in the developing world are left, 
then, without the “stick” of oa mandates when negotiating the publica-
tion of their work with commercial publishers. This begs the question of 
whether governments in the developing world should follow the lead of 
the United States and the European Commission and impose mandatory 
oa policies on research produced with their backing. This suggestion 
was put forward in a draft National Open Access Policy for Developing 
Countries adopted by delegates at a 2006 meeting hosted by the Indian 
Institute of Science in Bangalore.81

The move toward nih-like pronouncements by developing world 
governments, while defensible, could be risky. us trade negotiators take 
a dim view of governments that seek to erode copyright and similar in-
tellectual property protections. In the context of biomedical research, 
one has only to recall the vehement Access to Medicines debate and the 
“compulsory licensing” terms of the so-called Trade-Related Aspects of 
Intellectual Property Rights (trips) Agreement82 and subsequent Doha 
Declaration to envision potential objections to strong oa policies by 
countries invested with publishing interests. Commercial interests have 
continued to protest the nih policy, and to push for revoking it through 
counter-legislation in the United States.83 In the realm of copyright law, 
the recent international Anti-Counterfeiting Trade Agreement (acta) 
sponsored by the United States demonstrates a trend toward greater 
enforcement of proprietary rights and limitations of user flexibility.84 
acta, ostensibly drafted to prevent global media piracy, has been criti-
cized as negatively impacting a2k in developing countries.85 The effect 
of the treaty on oa mandates can easily be imagined. One publisher 
recently referred to the nih oa policy as nothing less than “a means for 
facilitating international piracy.”86

Other oa mandates in the developing world that do not directly im-
pinge on intellectual property rights may be less controversial interna-
tionally, but may generate controversy within local scientific communi-
ties. The Bangalore draft policy described above encourages researchers 
in developing countries to publish in oa journals. While such statements 
of encouragement have been of limited effectiveness, more mandatory 
policies have also been discussed. Such policies run the risk of alienating 
the very researchers that they are trying to empower. As explained by 
Padmanabhan Balaram, Director of the Indian Institute of Technology, 
scientists in the developing world wish to publish in prestigious venues, 
with the greatest likely readership. Artificially forcing them to publish in 
oa journals of lesser impact could be resented and resisted, as it would 
be in the industrialized world.87



61The Path Forward

Given the challenges faced by researchers in the developing world, is 
oa publishing likely to advance their scientific work in a meaningful 
way? The answer is almost certainly “Yes,” though not without effort, 
and not without adjustments to traditional ways of thinking about scien-
tific research and publishing.

Many commentators have identified the need for more and better 
South-focused scientific journals. While recent years have seen an in-
crease in the numbers of online oa journals in such developing coun-
tries as Brazil, Egypt, and India, most such journals are not indexed by 
international bodies and have low or non-existent impact factors. It is 
not surprising that the best scientists in the developing world submit 
their work to recognized international journals. Career advancement, 
peer recognition, and overall status in the scientific community are 
shaped by the reputation of the journals in which a scientist publishes. It 
is not surprising that scientists publishing in lesser-known oa journals 
in the developing world fail to gain international recognition. Of the mil-
lions of articles published each year, an individual can only read a small 
fraction, and many scientists use measures such as journal impact factor, 
reputation, and personal experience as proxies for quality. Thus, while 
raw materials for improving the scope, reach, and impact of developing 
world science already exist in the form of Green and Gold oa systems, 
they have not yet had the impact one might hope to see.

How might this situation be improved? There are, of course, no pan-
aceas for a problem that is entwined with so many issues of North-South 
interaction. However, a few measures might begin to address these chal-
lenges. First, better systems to differentiate among developing world oa 
journals on the basis of quality could be implemented. As in the North, 
not all journals in the South are created equal. Some will falter, some will 
disappear, some will remain amateur efforts without solid peer review 
or selection criteria, and some will function primarily as vehicles for 
the self-archiving of content by researchers. All of these efforts should 
be encouraged, fostered and applauded. However, there is also value in 
identifying the leading developing world journals, which stand on a par 
with journals in the industrialized world. Current indexing systems and 
impact ratings overlook many deserving developing world journals for 
reasons historical, cultural, and logistical.

Eventually, the best developing world journals may receive their de-
served place in existing indexes. Until that happens the scientific commu-
nity should call for the development of a selective South-focused journal 



62 index that includes, for example, the top 10 to 20 per cent of journals 
published in developing countries, or with developing country issues as 
their focus. Such rankings might be based on journal longevity, consist-
ency of output, composition of editorial board, composition of peer re-
view panels, citations, and readership. The availability of such a “South-
Elite” oa journal index could encourage existing international indexes to 
include developing world journals, and persuade leading researchers in 
the developing world to view publication in such journals as desirable.88

Second, leading universities and research institutions in the develop-
ing world can support locally-published journals, not only financially, but 
also through formal and informal recognition of researchers publishing 
in such journals. Whether in Boston or Bogota, university departments 
are comprised of individuals, and departmental leadership is comprised 
of successful individuals in their fields. Traditional metrics of academic 
achievement include publication in prestigious, internationally recognized 
journals. It is not surprising that promising junior faculty in the develop-
ing world are encouraged by their institutions and mentors to publish in 
international journals. To the extent that tenure and review committees at 
leading institutions in the developing world instead promote publication 
in South-focused journals, the reputation of such journals would further 
be enhanced, within the developing world and beyond.

Third, developing world researchers should pay greater attention to 
research emanating from the rest of the developing world. One recent 
study shows that citations to papers written by South African authors fall 
well below global citation averages, even in fields where South African 
researchers are extremely productive.89 The South African results com-
pare unfavourably to those in Kenya, in which researchers collaborate 
regularly with non-Africans but primarily as representatives of “field 
sites” rather than as independent investigators.90 Another recent study 
found that researchers from sub-Saharan Africa were far more likely to 
collaborate with non-Africans than with each other.91 These results sug-
gest that researchers in the developing world look to the industrialized 
world for collaboration and information. For scientific production in the 
developing world to improve and gain recognition, researchers in the 
developing world must engage each other’s work, and forge their own 
collaborations with each other.

Finally, financial models must be developed to decrease reliance on 
information philanthropy, which distorts information markets and in-
fluences behaviour in counterintuitive ways. Fee waivers for Gold oa au-
thor-pays journals are meant to help authors in developing countries, but 
often do not apply to the most scientifically productive of such countries. 
Moreover, fee waivers create challenging competitive pressures for local-



63ly-produced oa journals, lacking the base of paying authors of Gold oa 
journals in the industrialized world. One solution would be to eliminate 
fee waivers and ask oa and commercial publishers in the industrialized 
world to contribute to a fund to support the Gold oa author fees of quali-
fied developing world researchers. Funds would be paid to whichever 
oa journal accepted a developing world researcher’s work. This system 
would level the playing field between oa journals in the developing and 
industrialized worlds, while enabling developing world researchers to 
publish in relevant and high quality oa journals, regardless of fees.

oa models have brought about significant changes in the world of 
scientific publication and knowledge dissemination. While such mod-
els have already had a positive impact on researchers in the developing 
world, more can be done to fulfil the promise of oa publishing for the 
global consumption and production of scientific research. 
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