
The growth of open access (OA) has created a unique opportunity for publishers and institutions 
to collaborate and deliver real change to the way science is disseminated and built upon. OA allows 
institutions to share and evaluate the research performed by their researchers as never before. Through 
OA, research can now reach readers from all walks of life, from all countries of the world. Combined with 
article-level metrics, authors and institutions are able to see the full reach of their research, beyond the 
traditional channels of citations and journal impact factors (IFs). However, the drive by policymakers to 
implement OA presents significant challenges to institutions and publishers. These challenges mean that 
the future of OA is by no means certain, and it is now up to funders, institutions and authors to work 
together to ensure the potential of OA is fully realized.
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Open access (OA) publishing has shown extraordinary growth over the past few years and is 
now firmly on the agenda of researchers, institutions, publishers, funders and governments1. 
Last year, almost 90,000 journal articles were published OA, and there were estimates that 
almost half of all peer-reviewed papers were free to read2: that number will be much higher 
this year. Many say we have now passed the tipping point3,4, and that it is only a matter of 
time before all academic articles are published open access. 

This growth represents enormous potential for increased access to science, and a unique 
opportunity for institutions and publishers to collaborate and deliver real change to the 
way science is disseminated and built upon. But open access is not just about increasing 
public access to research or making articles free to read. Its potential is rooted in how we 
enable that material to be reused, whether by other scientists or commercially by industry 
and business. A key challenge for institutions and OA publishers therefore is to change 
the mindset around scholarly communication from one based on protectionism to one that 
embraces openness. Being open is ensuring that as many people as possible can access the 
work – maximizing its ‘reach’ – whilst minimizing the difficulties or ‘friction’ that individuals 
have in using that work once they have access5,6. Doing both increases the chance that all 
those who are interested in reusing the research can actually do so. 

Open access publishers are beginning to provide institutions with the tools, services and 
platforms that will ensure the research outputs they fund and support have a worldwide 
reach and impact. Being open also has consequences for how we evaluate research and 
measure its impact. Here we discuss some of the opportunities that have been made 
possible by open access and through new models of publishing. We draw 
on examples and the experience we have at PLOS, and specifically on PLOS 
ONE, to illustrate how we can embrace these opportunities and meet the 
challenges we face in this changing environment.

PLOS ONE: a revolution in publishing

PLOS ONE, the first multidisciplinary journal to be published by PLOS, was 
launched in 2006. It boasts all the attributes of a traditional journal. Peer 
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39 review is handled by academics with administrative and editorial support from PLOS staff, 
and the journal is indexed and archived. In addition, like all PLOS journals, the content is 
open access, with copyright assigned to the authors who license their work for reuse as 
long as it is appropriately attributed (using a Creative Commons Attribution licence7). That, 
however, is where the similarity ends. The journal launched with one superficially small, yet 
radically disruptive, innovation. We specifically ask editors and reviewers 
not to make any subjective assessment of the importance or novelty of an 
article8,9. This immediately means that studies publishing negative results, 
or small studies that might contribute to larger systematic reviews or 
meta-analyses – but not necessarily to the journal’s impact factor (IF)(see 
below) – can be embraced and published. If they are technically sound and 
the conclusions are supported by the data, PLOS believes they deserve to 
be published and made available as soon as possible. As such, PLOS ONE’s 
editorial model significantly reduces the friction for authors commonly 
associated with getting a paper published. The success of the journal 
speaks for itself; it has been almost doubling in size each year since its launch (Figure 1) 
and numerous other ‘megajournals’ have been launched that include similar criteria (e.g. 
Nature’s Scientific Reports10,11). In 2013 alone, PLOS ONE published more than 30,000 
articles.

With such success and size come challenges. Although we do not select for novelty or 
importance, our main priority is to ensure the scientific and technical rigour of published 
articles. We have a very large editorial board (currently almost 5,000 academics12), who 
handle the peer review of all the papers and underwrite the scientific validity of the work. 
However, we also perform a number of internal checks when a manuscript is submitted13 
to ensure each article adheres to our high standards of reporting before being given to 
an academic editor. These include checking for language quality, conflicts of interest 
and financial disclosures, and adherence to subject-specific reporting guidelines, such 
as CONSORT14. We also pay particular attention to research ethics, making sure that 
experiments are performed to the appropriate ethical standards, and have received all 
necessary approvals

Because of the size of the journal, managing the peer-review process efficiently presents an 
additional challenge to PLOS ONE. We now receive 2,000 referee reports per week, yet for 
each we receive, many editors’ invitations to review are declined. This is not just an issue 
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Figure 1. Growth of PLOS ONE since its launch in 2006



40 for PLOS ONE. There is a common perception of reviewer fatigue, partly because papers can 
go through numerous rounds of peer review at different journals only to be rejected when 
they are deemed not sufficiently important, despite being technically sound. Because the 
review process at PLOS ONE excludes subjective criteria, which is often the basis of rejection 
by traditional journals, any appropriately qualified expert can potentially 
review our papers independently of the journal brand. As a result, we are 
in trials with other journals to share referee reports, and also with third-
party peer-review services, to see whether the review of manuscripts can be 
shared across publishers with less redundancy. This represents yet another 
way to reduce friction and helps to put the power back in the hands of the 
author.

Opportunities for institutions

Institutions stand to gain enormously from the growth of OA. The most obvious benefit is 
in increasing the visibility – or reach – of their articles, but there are also opportunities for 
institutions to help change the mindset around how research is evaluated. 

Increased reach
If your researchers are publishing in OA journals, for example with a Creative Commons 
Attribution licence, or depositing similarly licensed articles in an institutional repository, 
their research is available to a far wider audience than those publishing in traditional 
journals, where readership is often constrained to academic institutions and large 
companies whose libraries can afford subscription fees.

Increased visibility does not only mean increased readership, however. It also means more 
bloggers writing about your research, more tweets, and, certainly in our experience, greater 
media attention. PLOS ONE features in the international news on an almost daily basis, 
and the breadth of this coverage far exceeds what our press office can produce itself. A 
key stimulus for this is that, with OA, journalists and bloggers can find, access and reuse 
material (for example the figures) from the stories they want to write about, rather than 
being fed only what journals think they will find interesting. 

Open access also increases readership in countries that have historically had trouble 
accessing the literature. From an institutional perspective, this increased research reach can 
translate into more usage and greater opportunities for academic collaboration beyond the 
usual network. 

Finally, open access makes articles visible beyond the traditional academic channels. For 
example, PLOS ONE papers are regularly listed in the social networking news site, reddit.  
(A search in reddit currently lists 700 PLOS ONE papers being discussed15.) 
When papers hit the ‘front page’ of reddit, huge spikes in traffic to the 
articles are generated. And these visitors are usually not scientists; they 
are people who have a basic interest in science and who, for the first time, 
can read the primary scientific literature without facing a paywall. We 
know this because what makes reddit particularly exciting is that we can 
view the comments readers make on the articles. These comments not only 
demonstrate the diverse backgrounds of the readers, but also that they 
are reading the papers in detail, not simply viewing the cover page and 
then leaving. This offers an opportunity for institutions and scientists to 
demonstrate how their research is engaging the public.

Research evaluation
Another, perhaps more practical, advantage offered by OA to institutions is the ability to 
measure a range of metrics on how their individual articles are being used. Traditionally, 
research assessment by governments or institutions has relied on journal-level metrics, such 
as the impact factor, to assess the work of individuals or departments. The IF is a measure 
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41 of the average number of citations that all the articles in a journal receives, and therefore 
provides little useful information about any single piece of research16–18. PLOS has pushed 
hard in recent years for a move towards measuring usage at the article level, as opposed to 
the journal level. Our article-level metric (ALM) program19–23 covers not only downloads and 
citations, but also tweets, Facebook likes, reference manager downloads, 
Wikipedia citations, F1000 Prime citations and more. These tools – 
available through PLOS’s open application programming interface (API)24 
– allow measurement of a far broader spectrum of usage and potential 
impact than is currently possible with subscription journals25. Together, they 
highlight that the influence of an article goes beyond simple citation in the 
scholarly literature. Such information is extremely useful for an institution 
in understanding how its research is received, shared and used by different 
stakeholders across the world.

We have also recently launched a new application that aims to bring the ALMs together 
into useful summary reports for institutions, funders and individuals. ALM Reports26 allow 
users to select groups of papers by author, funder, institution and so on, and to compare 
their metrics side-by-side. All the data can be downloaded and the application also provides 
different ways of visualizing the data. Figure 2, for example, shows the number of views and 
citations of papers from University College London since they were published in 2009. The 
graph differentiates between journal titles by colour.

Such ‘bubble graphs’ demonstrate the problem with using journal metrics such as the IF to 
learn anything about individual papers. In the plots, you can immediately distinguish which 
papers are highly viewed, or highly cited, or both, regardless of whether they appear in a 
journal that selects for novelty and importance, such as PLOS Biology, or one that eschews 
subjective measures of importance, such as PLOS ONE. It also differentiates between 
papers that are highly viewed but not cited. These may be of more general public interest or 
important for policymakers. 

The reports also show which subject areas are most highly represented amongst a group of 
papers, and can map where all the authors and co-authors are from, providing an easy visual 
grasp of collaboration between institutions. 
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Figure 2. Bubble graph of article usage and citations as a function of age for papers published in any PLOS Journal in 2009 where an 
author’s affiliation is University College London (N=332). Total usage includes page views and downloads from PLOS and PMC. Bubble size 
correlates with Scopus citations and bubble colour with the PLOS journal: orange, PLOS ONE; green, PLOS Biology/Genetics/Computational 
Biology; purple, PLOS Medicine/Pathogens/Neglected Tropical Diseases. The red arrow points to an article in PLOS ONE which has received 
258 citations and has a total usage of 12343 (at time of writing on 20 January 2014). The data and graphs for this search are available at: 
http://almreports.plos.org/reports/visualizations/11211

http://almreports.plos.org/reports/visualizations/11211


42 Although our understanding of what these metrics mean is still limited, the potential power 
of such a tool for institutions, funders and researchers is clear. You no longer have to rely on 
pointing to articles in Nature, Science or PLOS Biology as being the big hitters, just because 
they are in those journals. Now you can point to the potential impact of specific articles 
regardless of the journal. Any single metric, of course, should be treated 
with caution and usage varies for different fields, but the possibilities are 
endless, and endlessly exciting.

Challenges for institutions and publishers

Libraries and institutions are faced with the immediate challenge of 
ensuring their researchers comply with the many OA mandates imposed 
by funders and governments (for example, by the Research Councils in the UK27 or most 
recently in the US, the Omnibus Bill28), whilst at the same time safeguarding the academic 
freedom to submit to a journal of choice. Institutions are in a unique position to help 
manage that process by encouraging authors to submit their article to an OA journal or to 
deposit articles from traditional journals into an institutional repository (assuming there is 
liberal licensing and limited, if any, embargoes). 

Equally important is publisher compliance. This goes beyond ensuring that articles are 
made available for reuse and archived in a secure, stable and public repository. It also 
requires that publishers adhere to high standards of publishing practice (such as the 
principles outlined by the Open Access Scholarly Publishers Association, the Committee 
on Publication Ethics and the World Association of Medical Editors29), and are committed 
to creating a free and competitive market where the pricing of article processing charges 
(APCs) for OA publications is made clear (such as at PLOS). Institutions and publishers have 
an opportunity to work together to ensure, for example, that big ‘non-disclosure’ deals for 
subscriptions are not replaced with equivalent deals for APCs. 

There is also a strong need for direct competition amongst publishers and other open access 
providers for the services they are offering. The world cannot live on PLOS ONE alone and 
we therefore welcome the entry of new platforms and services such as PeerJ30, figshare31, 
Frontiers32 and others. Such competition drives innovation and will help increase the reach 
of articles while reducing the friction around their use. Competition will also serve to drive 
the costs down for authors and institutions. 

The balance of power in the scholarly communications market is shifting from publishers to 
institutions and funders. In such an environment, publishers need to collaborate to provide 
institutions and funders with the information and services required to monitor how their 
articles are being accessed and used. To some extent this is happening already, with the 
emergence of proposals for metadata standards by the National Information Standards 
Organization33 and other cross-publisher organizations that provide interoperable services 
around the content (e.g. CrossRef34) or data (e.g. PLOS has collaborations with Dryad35 and 
figshare36) .

The future is open

The future of academic publishing is by no means set in stone. While there 
is clear momentum behind open access, it is not yet the dominant mode 
of dissemination. And as John Wilbanks from Creative Commons noted37, 
we are in the ‘And then they fight’ stage, where OA is being increasingly 
targeted and undermined, often by those who are protecting untenable 
profit margins and revenue streams at the expense of access. The larger 
challenge, therefore, is changing this mindset and the culture. Mandates are not enough.

Ingrained feelings about the journal impact factor remain a critical barrier. Until institutions 
and funders stop using this blunt instrument for research assessment, scientists will 
keep focusing on it (and the traditional journals that prop it up) as their primary incentive 
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43 in choosing a journal and gaining grant funding and promotion. Funders, institutions, 
publishers and scholarly societies are beginning to take action (like the San Francisco 
Declaration of Research Assessment, DORA38–40) yet some governments continue to rank 
their institutions and researchers by where, rather than what, they have published . 

Researchers, institutions, publishers, scholarly societies, funders and 
governments all have an opportunity to change the cultural balance. 
Disruption relies on the emergence of new publishing models like PLOS 
ONE, as well as the emerging field of article-level metrics, but can only be 
effective if there is also real competition between publishers, and platform 
and service providers, and genuine collaboration with institutions and 
funders. We can grasp this opportunity together; being open need not be an 
aspiration. 
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