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Accessing scientifi c information

Only a couple of decades ago, searching and accessing scienƟ fi c arƟ cles in order to re-
main up to date in one’s fi eld of research was very Ɵ me-consuming, as it required access 
to a well-supplied, specialized, physical library (within a university, research insƟ tuƟ on, 
hospital, etc.). Nonetheless, the retrieval of some arƟ cles was not immediate because 
they had to be transferred from another library, which implied a delay of several days or 
even weeks. Fortunately, many changes have occurred since then; indeed, those Ɵ mes 
are gone and almost forgoƩ en. Among these changes, in the 1990s it became clear that 
the current model of scienƟ fi c publishing, which is sƟ ll the one that prevails, was not 
only extremely irregular but also raised many ethical issues. The idea of Open Access 
(OA) that developed in response paralleled similar movements in many other fi elds, 
such as Open Source, which advocated free open soŌ ware. One of the strongest argu-
ments in favor of OA is the following: if scienƟ fi c research is mainly paid for by ciƟ zens, 
in the form of taxes, why are its results not freely available to this same society? And 
why are the rights to disseminate these results in the hands of private commercial pub-
lishers? [5]. However, despite the obvious validity of this argument, OA has been strug-
gling for more than a decade to compete in a world sƟ ll dominated by the tradiƟ onal 
subscripƟ on model of scholarly publishing.

The director of the Harvard OA Project, Peter Suber, defi ned OA as “literature that is 
digital, online, free of charge, and free of most copyright and licensing restricƟ ons.” In a 
previous arƟ cle in this journal [1], Ernest Abadal precisely dissected the key concepts of 
OA, its two diff erent forms, i.e., the gold and green ways, the controversy elicited by the 
Finch report [3], which overtly advocated the gold way (in which OA journals are sus-
tained by the authors) over the green way (mainly based on freely accessible insƟ tu-
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Ɵ onal digital repositories). Abadal also pointed out that the 
laƩ er strategy has advantages in countries where there are 
both good digital infrastructures for establishing these re-
positories and few and relaƟ vely modest science publishers, 
as opposed to countries such as the UK, the USA, Germany, 
and the Netherlands, where the largest science publishing 
companies are concentrated. The Finch report has been ac-
cused by some OA supporters of serving the interests of the 
publishing industry. However, as Abadal noted, many voices 
of authority consider the two ways to be complementary and 
that both need to be fostered if OA is to succeed. In the pres-
ent arƟ cle, I fi rst off er my personal view, as a researcher, in 
commenƟ ng on some of the factors that may delay the 
spread of OA in scholarly publicaƟ ons and then speculate on 
the future of scholarly communicaƟ on.

In the long history of science, signifi cant leaps forward 
have oŌ en been made in the form of breakthroughs that 
completely changed the way things were seen or done. Also 
very oŌ en, and almost as an infl exible rule, these revoluƟ ons 
and the people who have led them have been fi ercely at-
tacked by those represenƟ ng mainstreams of conservaƟ ve 
opinion. The invenƟ on of the prinƟ ng press by Johannes 
Gutenberg in the 15th century is an oŌ en-cited example of 
one such breakthrough. The Internet is another, obviously 
much more recent example, and it has deeply changed the 
world in just two decades. But the Internet is not only a revo-
luƟ on by itself, it is also a tool that has catalyzed revoluƟ ons 
in other fi elds. Among them is scholarly publishing, and OA is 
probably the movement that will change it forever. The Inter-
net and related advances in media distribuƟ on have made 
the print versions of journals unnecessary for a growing num-
ber of people all over the world. Similar to what has hap-
pened in many other markets that make use of contents that 
are or have the potenƟ al to be virtual, including soŌ ware, 
music, books, and movies, the Internet has turned the world 
of scienƟ fi c publicaƟ ons on its head. However, for the former 
markets the change is largely in the way their contents are 
sold and distributed, while the transformaƟ on in scholarly 
publishing is much deeper, as it is not only formal but also 
conceptual. And this has to do with the fact that the status 
quo of scholarly publishing, which is sƟ ll dominant in 2013, is 
a tremendously peculiar one. Let’s consider why.

Reasons for a change

In the academic world, researchers generally must compete 
for funding of their scienƟ fi c projects, with the funds most 

commonly provided by public local, regional, naƟ onal, or su-
pranaƟ onal agencies and ulƟ mately fi nanced by taxpayers. 
Funding allows researchers to carry out their research and 
the generated results must be disseminated. UnƟ l recently, 
this last step necessarily involved publicaƟ on in subscripƟ on 
based journals that, in addiƟ on to charging fees to subscrib-
ers, oŌ en also charged authors to publish or, in some cases, 
even to submit their manuscripts. Furthermore, the copy-
right for the published arƟ cles was not held by the authors 
nor by the funding agencies or learned socieƟ es that had fi -
nanced the research, but by the publishers. Although re-
searchers are both the authors and the main target of schol-
arly publicaƟ ons, and thus, together with taxpayers, the main 
players in this market, they were leŌ  out of the game, as pub-
lishers were the recipients of the enƟ re economic profi t and 
held the rights to conƟ nued gains. Today, at the beginning of 
the 21st century, this model of scienƟ fi c publishing conƟ nues 
to thrive.

Over the last decade, insƟ tuƟ onal subscripƟ on fees for ac-
ademic journals have risen so rapidly that they are making aca-
demic libraries, even those of the wealthiest insƟ tuƟ ons, un-
sustainable. For instance, insƟ tuƟ onal subscripƟ on fees to the 
print + online Journal of Compara  ve Neurology are more 
than 23,000 euros for countries in the Euro zone. It is therefore 
not surprising that, in 2012, a faculty council at Harvard Uni-
versity asked students and professors to no longer make use of 
scienƟ fi c journals with the highest subscripƟ on fees. The rec-
ogniƟ on of this atypical structure of scholarly publishing and 
that journal subscripƟ ons are progressively becoming unaf-
fordable has served as a point of no return for the current 
scholarly publishing system. As for the emergence of the OA 
movement, the key to its rapid, unstoppable run is the Internet 
and its limitless potenƟ al. Nowadays, many believe that the 
future of science communicaƟ on is OA, as its growing rates of 
implementaƟ on seem to show. Will OA fully replace the cur-
rent subscripƟ on-based system? And how long will this take? 
Nobody yet has the answers to these quesƟ ons, but perhaps 
the best indicator of the long-term success of OA is the clear 
support it has received not only from the governments of the, 
scienƟ fi cally speaking, most relevant countries, but also from 
an increasing number of academic and private insƟ tuƟ ons. Of 
course, these insƟ tuƟ ons have powerful reasons for support-
ing OA, including ethical ones. Access to research publicaƟ ons 
is a tremendous limitaƟ on for many researchers and health 
professionals, mainly in developing countries. In this regard, 
OA is already contribuƟ ng to democraƟ zing science; more im-
portantly, it is acceleraƟ ng scienƟ fi c progress, as an increasing 
number of people, including scienƟ sts, gain free, immediate, 
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and online access to the latest research arƟ cles published on 
any possible subject. OA publishing is especially valuable to sci-
enƟ fi c enterprises in countries that lack the economic resourc-
es to allow their professionals to access subscripƟ on-based 
scienƟ fi c publicaƟ ons.

As for the representaƟ on of OA in the global scholarly 
publishing market, in December 2013 there were 9804 gold 
OA scholarly journals, according to the Directory of Open Ac-
cess Journals [hƩ p://www.doaj.org]. A list with links to more 
than 1000 OA journals can be found at [hƩ p://www.science-
media.de]. However, a report in 2012 noted that gold OA 
journals represented only 11 % of all scholarly journals [8]. 
Approximately 17 % of the 1,66 million arƟ cles published in 
2011 and indexed in Scopus (a comprehensive arƟ cle-level 
index of scholarly arƟ cles) are available by OA through jour-
nal publishers, either immediately or aŌ er an embargo of 12 
months following publicaƟ on [8]. 

Despite the opƟ mism that OA generates, its undeniable 
advantages, and the support it has received from the major-
ity of the most relevant players in science communicaƟ on, its 
progress has been surprisingly slow. Many quesƟ ons regard-
ing the implementaƟ on of OA must sƟ ll be answered, and 
there is some resistance to its broad acceptance, and not 
only from publishers. In my opinion, two main reasons ex-
plain the reluctance of authors to submit their arƟ cles to OA 
journals: (1) the greater presƟ ge of many of the tradiƟ onal 
subscripƟ on journals and (2) the percepƟ on that publishing 
in gold OA journals is expensive. Researchers tend to be very 
conservaƟ ve, and, understandably, most authors aspire to 
publish their works in the most renowned journals. This is 
partly because the majority of their colleagues tend to be-
lieve that arƟ cles published in these journals, which typically 
have high impact factors (IFs), are intrinsically beƩ er than 
those published in journals with lower IFs, as is the case with 
most of the current OA journals. This belief is widely shared 
by media professionals, the average ciƟ zen and, even more 
worrisome, the people responsible for assessing the re-
searcher and his or her research. In fact, as scienƟ sts, we and 
our work are currently evaluated mainly based on the num-
ber of authored or co-authored publicaƟ ons and the IFs of 
the journals in which they were published. In peer evalua-
Ɵ ons, the arƟ cles wriƩ en by the target researcher are rarely 
read, nor are his or her possible scienƟ fi c contribuƟ ons ana-
lyzed. Usually, evaluators simply count the number of papers 
on the researcher’s CV and the Ifs of the journals in which 
they were published. The use of such metrics is easy and 
tempƟ ng, but it poisons and devaluates the research process 
and ulƟ mately the results of research. It is like judging people 

according to the brand of the cars they drive. As the pracƟ cal 
value of a research work is no longer defi ned by the intrinsic 
contribuƟ ons it makes, but by the IF of the journal in which it 
is published, the goal of many becomes publishing more ar-
Ɵ cles, and the higher the IF of the journal that accepts those 
arƟ cles, the beƩ er. Fortunately, digital communicaƟ on allows 
the use of alternaƟ ve types of measurements and metrics to 
assess the impact of an arƟ cle, ones that are much more im-
mediate and directly related to the arƟ cle itself and not to 
the journal that publishes it. These “altmetrics” are able to 
collect all sorts of references to individual scholarly papers 
from all across the Internet, by gathering informaƟ on from 
blogs, tweets, newspapers, and any other digital source [7].

Peer review and Open Access

A related concern is the misconcepƟ on that peer review in 
OA is more relaxed than in convenƟ onal subscripƟ on jour-
nals. This idea is probably fueled by the fact that the accep-
tance rates for submiƩ ed arƟ cles are usually higher in many 
OA publicaƟ ons, as space is not a limitaƟ on. Another factor 
that erodes the trustworthiness of OA is the emergence of 
“predator” publishers, i.e., illegiƟ mate or blatantly corrupt 
operators whose sole aim is to make money from authors 
through arƟ cles processing fees, which have largely emerged 
under the gold OA market. An updated list of suspicious or 
quesƟ onable publishers can be found at [hƩ p://scholarlyoa.
com/publishers/]. To counteract these threats and to main-
tain or gain confi dence and presƟ ge, OA will have to uphold 
and strengthen rigorous peer review policies and off er high-
quality publishing, so that a signifi cant number of OA jour-
nals are at least as reliable, presƟ gious, and of the same im-
pact as their top convenƟ onal subscripƟ on-based counter-
parts. The fact that some OA journals have already gained a 
strong reputaƟ on, with high IFs, in a relaƟ vely short period of 
Ɵ me indicates that these goals are aƩ ainable. In the long 
term, the best soluƟ on will be a progressive change in the 
mentality of authors, publishers, journalists, and other play-
ers in scholarly publishing. This will lead to changes in the 
distorted current system of research assessment. An example 
is the Research Excellence Framework, the current UK system 
for assessing the quality of research, which in 2012 stated 
that no grant-review panel “will make any use of journal im-
pact factors, rankings, lists or the perceived standing of pub-
lishers in assessing the quality of research outputs” [hƩ p://
www.ref.ac.uk/faq/researchoutputsref2/].

An addiƟ onal, important concern is the percepƟ on that 
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publishing in gold OA journals is costly. For a journal to per-
sist, it has to be sustainable, no maƩ er whether it is OA or 
not. If the arƟ cles are to be made freely available, the costs of 
publishing them must somehow be covered. One possibility 
is for authors to pay a fi xed amount per arƟ cle. This is the 
model adopted by many OA publishers, including the Public 
Library of Sciences (PLoS) and BioMed Central. Since PloS 
launched its fi rst journal, PloS Biology, in 2003, it has pub-
lished more than 100,000 arƟ cles. Its journal PLoS One, 
launched in 2006, is the largest gold OA journal worldwide. 
PLoS uses the CreaƟ ve Commons AƩ ribuƟ on License (CCAL) 
for all of the arƟ cles it publishes. Under this license, authors 
retain ownership of the copyright for their arƟ cles, but they 
allow anyone to download, distribute, reuse, modify, reprint, 
and/or copy them, as long as the original authors and source 
are cited. When, in November 2013, CreaƟ ve Commons an-
nounced a new generaƟ on of open licenses (version 4.0) 
PLoS decided to incorporate them in all of its journals [hƩ p://
www.plos.org/plos-welcomes-cc-v4-0-licenses].

PloS One has an acceptance rate for all submissions of al-
most 70 % (data for the period July 1, 2010–September 30, 
2010) and charges 1350 USD per arƟ cle. The average fee for 
publishing an arƟ cle in an OA journal is 900 USD [10], but it 
may be as high as 3900 USD. It is true that these amounts of 
money are not negligible, but the fees can be reduced, e.g., 
in the case of PLoS One, to 500 USD for authors from coun-
tries of lower middle income or even waived for authors from 
low-income countries. Some insƟ tuƟ ons also parƟ ally or to-
tally cover the costs of publishing arƟ cles by their staff  re-
searchers in OA. Other models can include authors being 
subsidized by funders of research. An example is eLife, an OA 
publicaƟ on founded by the currently doubly famous (be-
cause his 2013 Nobel Prize and his speaking out against “lux-
ury” journals [9]) Randy Schekman in 2012. The exclusively 
online journal eLife is sustained by the Howard Hughes Med-
ical InsƟ tute, the Wellcome Trust, the Max Planck Society, 
and others. Several current OA journals are subsidized or 
funded by a variety of insƟ tuƟ ons and they do not charge 
authors for submiƫ  ng their arƟ cles. Another relaƟ vely new 
OA publisher of research arƟ cles in the biological sciences, 
medical sciences, and health sciences, Peer J, requires that all 
authors become members, with pre-paid (before acceptance 
of the fi rst manuscript) fees ranging from 99 USD (one paper 
per year) to 299 USD (unlimited papers). An addiƟ onal con-
cern for many authors who are willing to publish their arƟ cles 
in OA is the fact that some funding agencies, universiƟ es, and 
research insƟ tuƟ ons do not facilitate the payment of author 
fees from the projects’ budgets. If publicaƟ on fees have to be 

taken from grants, then publicaƟ on in that journal will have 
to be seriously considered; otherwise the resources available 
for research projects will be further reduced, and this at a 
Ɵ me of shrinking funds for research. Funding agencies and 
research insƟ tuƟ ons will have to be fl exible enough to allow 
payments for publicaƟ ons arising aŌ er the invesƟ gator’s 
grants have expired. To gain a foothold in the OA revoluƟ on, 
an increasing number of tradiƟ onal paid subscripƟ on jour-
nals have adopted a hybrid model that allows authors to pub-
lish their arƟ cles as OA upon payment of a fi xed fee, usually 
about 3000 USD. However, although this OA opƟ on is likely to 
increase the number of citaƟ ons [4], it is only chosen by a 
small minority, about 1–2 % of authors [2].The number of 
gold OA journals varies enormously among countries. The 
USA leads, with 1214 OA journals, followed by Brazil, with 
911 (which represents 90 % of all scholarly journals published 
in that country). Spain is fi Ō h in the ranking, with 522 OA 
journals (data as of December 2013) [hƩ p://Ɵ nyurl.comp/
p7fcc67].

Digital repositories

In the OA green alternaƟ ve, most experts agree that self-ar-
chiving scienƟ fi c documents in insƟ tuƟ onal digital reposito-
ries can reduce the costs of publishing, which could easily be 
covered by universiƟ es or research insƟ tuƟ ons. In the bio-
medical sciences, the largest digital archive of full-text scien-
Ɵ fi c arƟ cles is PubMed Central, developed by the US NaƟ onal 
Library of Medicine, which off ers arƟ cles that can be read for 
free, with varying condiƟ ons for their reuse. Some parƟ cipat-
ing publishers delay the release of their arƟ cles on this data-
base for a period of Ɵ me aŌ er publicaƟ on in print (usually 
from six months to one year). PubMed archives, which in 
May 2013 contained over 2.7 million arƟ cles, is growing by 
around 70,000 arƟ cles per year. Another opƟ on for the re-
trieval of full-text OA arƟ cles is PubGet [hƩ p://pubget.com/].

In addiƟ on to providing free access, digital repositories 
off er the advantage that they store not only tradiƟ onal but 
also non-tradiƟ onal scienƟ fi c texts, including Ph.D. disserta-
Ɵ ons, patents, conference proceedings, seminars, presenta-
Ɵ ons, and other kinds of scienƟ fi cally relevant digital infor-
maƟ on, collecƟ vely known as the “grey literature.” However, 
in countries with strong science publishers, experts tend to 
endorse the gold rather than the green way of OA, partly be-
cause it is less disrupƟ ve with respect to their own interests 
and allows them to eventually adapt to the new scenario, as 
they are already doing. On the other hand, in countries like 
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Brazil or Spain, with a relaƟ vely short history of science pub-
lishing, OA proponents favor the green way. In November 
2013 there were more than 2500 OA digital repositories (an 
updated list can be found at hƩ p://www.opendoar.org), and 
they were in various ways promoted by public research fund-
ing agencies (by requiring that their research insƟ tuƟ ons 
have their own digital repositories to be eligible for receiving 
grants). Yet, for areas such as biomedical sciences, digital re-
positories are sƟ ll relaƟ vely underdeveloped, because au-
thors in these disciplines who choose OA clearly prefer the 
gold way. For other disciplines, such as mathemaƟ cs and 
physics, the situaƟ on is diff erent, perhaps because the mar-
kets are smaller and authors are much more recepƟ ve to 
green OA. 

In fact, the digital repository [arXiv.org] has become the 
most strongly preferred tool for communicaƟ ng mathemat-
ics and physics results. But for those researchers with limited 
access to the scienƟ fi c literature such that they cannot read-
ily obtain the arƟ cle they are looking for (usually in their at-
tempt to remain up to date in their specifi c disciplines or top-
ics), there are not many alternaƟ ves. Either they have to pay 
the downloading fee, typically about 30 euros per arƟ cle (if 
they have access to a good librarian they can obtain the arƟ -
cle through the library), or they can request an electronic re-
print by directly contacƟ ng the authors (whose email ad-
dresses can be easily found through the Internet), or they can 
try to fi nd colleagues with access to the arƟ cle, etc. 

The long road to Open Access

Most subscripƟ on-based publishers must see a future domi-
nated by OA because they are rapidly adapƟ ng to it by adopt-
ing either the hybrid model system (today there are more 
than 4000 such journals) or a direct, “pure” gold OA model. A 
remarkable recent development is the dramaƟ c increase in 
these publicaƟ ons, as evidenced by the 13,400 OA arƟ cles in 
2005 to the 119,900 in 2011. Indeed, the majority of OA ar-
Ɵ cles are published by subscripƟ on-based publishers [8]. 
Nonetheless, in spite of the ethically and non-ethically relat-
ed reasons that make OA theoreƟ cally superior to the tradi-
Ɵ onal model of science publishing, OA is facing tremendous 
challenges that are slowing its progress.

As menƟ oned above, one of them is the prejudices and 
aƫ  tudes of the scienƟ sts themselves. Since journal subscrip-
Ɵ on fees are usually covered by insƟ tuƟ onal libraries, re-
searchers tend to perceive access to arƟ cles as free merchan-
dise, whereas the cost for publishing in OA journals, oŌ en 

hundreds or thousands of dollars per arƟ cle, comes directly 
from their own funds or their research grants. 

Moreover, some authoritaƟ ve voices have substanƟ al 
doubts about the future of OA (ciƟ ng reasons such as poor 
sustainability and the eventual loss of quality). In 10 or 15 
years, perhaps most scienƟ fi c informaƟ on will be OA but it is 
likely that, of the many OA journals and iniƟ aƟ ves that arise, 
only a few will survive. However, it is also possible that the 
OA and non-OA worlds coexist in this future market, at least 
for a while. The outlook is uncertain and diffi  cult to predict, 
and there is no guarantee that any parƟ cular format will suc-
ceed or prevail in the long term as the only one standing. For 
the moment, as authors conƟ nue to submit their research 
arƟ cles to reputable subscripƟ on journals, these publishers 
will lack incenƟ ve to turn their tradiƟ onal model into OA. 
SƟ ll, most people agree that the future of science publicaƟ on 
will be beƩ er than the status quo [6].
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