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Data ask researchers to place data in structured data repositories, insti-
tutional repository or both when  suitable ones exists.  Tellingly, over 
30% of data submissions were made to Figshare making it the most 
used repository.  We know from this that the majority of researchers 
require an unstructured repository for their data.  The extent to which 
WKLV�ZLOO�FKDQJH�RYHU�WLPH�DV�FRGL¿FDWLRQ�DQG�VWUXFWXULQJ�HIIRUWV�SURFHHG�
is arguable.  It is our opinion that there will always be a strong need for 
unstructured repositories because it is the nature of research that many 
experiments and techniques are novel and unique.

Where Does this Leave us?
It has taken longer than expected for the promise of the digital age 

to begin to make a real difference to way scholars communicate their 
work.  The persistence of traditional measures of quality are the most 
likely explanation for the academia apparent conservatism, but with 
funding bodies increasingly encouraging and mandating the sharing 
RI� GDWD��ZH� DUH� ¿QDOO\� VHHLQJ� GLYHUVL¿FDWLRQ� RI�ZKDW� LV� FRQVLGHUHG�
legitimate scholarship.

The publishing industry has made strides over the last decade or so 
to integrate with institutional, funder and community based repositories.  
Together with groups interested in the standardization of data formats, a 
ORW�RI�SURJUHVV�KDV�EHHQ�PDGH�WR�FRGLI\�IRUPDWV�LQ�PDQ\�¿HOGV���7KHUH�
remains, however a large quantity of data on researchers hard drives 
DQG�VHUYHUV�WKDW�GRQ¶W�¿W�LQWR�HDVLO\�VWDQGDUGL]HG�IRUPDWV�EHFDXVH�WKH�
techniques are either new or unique.
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There are still many open questions in data publishing, from how to 
deal with embargoes or sensitive data to how best to assess the quality of 
WKH�GLYHUVH�UDQJH�RI�GLJLWDO�UHVHDUFK�RXWSXWV���7KH�¿HOG�RI�GDWD�SXEOLVKLQJ�
is still in its formative stages and represents an opportunity for both 
publishers and libraries to help academics adapt to new requirements.  
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We sometimes hear that for all the 
promise of the Internet, it is a shame 
that it has yet to impact scholarly 

communication in the same way it has other 
industries.  One could argue this point quite ef-
fectively:  prestige still dominates;  the journal 
name matters just as much as it always has;  the 
same legacy publishers still control most of the 
literature;  Open Access is just a small fraction 
of all articles, etc., etc.  Meanwhile, in other 
industries it is easy to spot how the old guards 
have changed and new names have sprung 
up:  Google, Wikipedia, Amazon, uber and 
Facebook to name just a few. 

On the other hand, does anyone believe 
Open Access is going away?  Will data not 
become more widely available?  Will tools to 
make publishing faster never be developed? 
Why have “megajournals” appeared in the past 
ten years and not just survived, but become the 
future revenue model for new and old publish-
ers?  Why are scholarly societies struggling 
after decades/centuries of thriving?  Why are 
governments and funders making Open Access 
mandates?  These events contradict the notion 

that the Internet hasn’t changed things in an 
“unmovable” 300 year-old industry.  Indeed, 
the evidence actually suggests that we are in the 
midst of a change so expansive that we don’t 
quite know how to adapt to it. 

We take comfort in the way things worked 
in the past, as they had slowly developed in 
manageable timetables over the 20th century.  
There was certainty in how to communicate 
science, who to trust, or what to do for aca-
demic career progression.  We now live in an 
era with an alluring future, but one that raises 
new concerns: 

How will we fund scholarly output?  How 
much should we make open, and how?  Is pub-
lishing Open Access a bet on the future, or will 
it negatively affect my students or my career? 

What the last ten years or so have done is 
to open our minds to questions that many of us 
QHYHU�DQWLFLSDWHG�KDYLQJ�WR�¿QG�VROXWLRQV�IRU���
It could be argued that just as the Internet has 
made us more globally aware, so academia has 
grown more concerned with its impacts outside 
of the ivory tower.  The decentralization that 
occurred with the World Wide Web makes it 

clear how we affect those around us, and this 
KDV�LQÀXHQFHG�RXU�SURIHVVLRQDO�OLYHV�LQ�D�VLP-
ilar way.  It’s not that scientists are only just 
now waking up to the fact that they can be open, 
they just didn’t realize it was possible until 
recently.  Our policies and infrastructures are 
unprepared for these changes, just as much as 
our readiness to leave the comfort of the past. 

There Would be no open or Mega-
Journals without the Internet 

Just as the printed journal was a forgone 
conclusion of the printing press, so too was 
Open Access and the megajournal a natural 
E\�SURGXFW�RI�WKH�,QWHUQHW���3HUKDSV�VRPHRQH�
before the Internet’s arrival envisioned a world 
of Open Access, but it is more likely that no one 
had conceived what the potential for scholarly 
communication would be even as recently as 
1990.  The technology of the time didn’t allow 
for anything other than the printed article with 
not just limits on article length, but also to what 
type of research could be done. 

The same advancements that brought forth 
continued on page 26
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the Internet, for example “Moore’s Law,” 
also brought us more powerful computational 
resources and tools.  This led us to new ideas 
and new science, which in turn made big data 
science a “thing” and meant that what was 
previously considered adequate, the printed 
article, was no longer a sufficiently-sized 
container in the Internet era. 

The Internet also made us rethink who 
research should be serving.  With printed lit-
erature the boundaries of information access 
seemed clear — distributing a printed article 
to everyone in the world just wasn’t thinkable.  
But now we entered a world in which anyone 
with access to a computer and the Internet 
could conceivable retrieve information in-
stantly and cheaply.  Unlike a printed article, 
duplicating information stored as bits was 
virtually free. 

Indeed, the budapest open Access Initia-
tive�DQG�WKH�GH¿QLWLRQ�RI�2SHQ�$FFHVV�DURVH�
RXW�RI�WKLV�UHÀHFWLRQ�RI�ZKDW�WKH�,QWHUQHW�PHDQW��

In summary, the Internet changed science 
and our expectations of scholarly communica-
tion in three fundamental ways: 

1. Distribution has become commod-
itized.  Articles of any length, and 
their corresponding journals, can 
be distributed for the same cost as 
smaller articles. 

2. The same technology that made the 
Internet possible also started to gen-
erate new types of research, output 
formats, and large amounts of data. 

3. “Free access” to research for anyone 
was a possibility. 

7KH�¿UVW� WZR� FKDQJHV� KDYH�JLYHQ� ULVH� WR�
Megajournals, whilst the third represents Open 
Access.  We put quotes around “Free access” 
because it actually refers to two key points of 
2SHQ�$FFHVV���)LUVW��WKDW�WKHUH�LV�QR�¿QDQFLDO�
barrier to obtaining the research article (what 
is sometimes referred to as “free, as in ‘free 
beer’”).  And secondly, that there are no legal 
or technical restrictions to reading, download-
ing, or reusing the research conclusions.  For 
example, in the case of CC BY distribution, 
copyright remains with the author, but anyone 
is allowed to download and reuse the article. 

These two key points of the Open Access 
GH¿QLWLRQ�SUHVHQW�D�SUREOHP��KRZHYHU�� �7KDW�
LV�� KRZ�GR�ZH�¿QG�D� VXVWDLQDEOH� VROXWLRQ� WR�
these lofty ideals? 

Toward sustaining open Access 
While the Internet has reduced the cost to 

make duplicate copies of a research article and 
instantly deliver it to the other side of the planet 
there are still costs upstream.  Some of this is 
still an expectation, in many disciplines, that 
WKH�¿QLVKHG�SURGXFW� ORRN� OLNH�ZH¶YH� DOZD\V�
seen in the printed format — nice typesetting, 
well-designed, etc.  High quality production 
and typesetting still costs money. 

Other costs are the long-term considerations 
for archiving.  In the event that a journal should 
disappear, then there needs to be plans in place 

WR� SUHVHUYH� WKH� FRQWHQW� LQGH¿QLWHO\�� DQG� VR�
third-parties (such as Portico or CLoCKss) 
are used and paid to ensure published research 
doesn’t disappear along with its journal. 

Then there is the human labor cost.  While 
reviewing is usually done on a volunteer basis 
and organized by an Academic Editor, who is 
also usually a volunteer, the system behind 
that is complex.  Certainly, a handful of aca-
demics could and do get together to produce 
some journals without any paid employees, but 
this is very rare.  Ensuring a smooth, speedy, 
and standards compliant process at scale still 
requires paying a staff.  Authors need to be 
checked; reviewers need to be chased; editorial 
queries need to be resolved. 

All of these factors add up to a non-trivial 
amount.  And even in venues such as arXiv that 
KDYH�QR�H[SHFWDWLRQ�RI�W\SHVHWWLQJ��SURR¿QJ��
long-term archiving, and no peer-review there 
are large costs reaching nearly $1M annually.  

These costs have meant that to reach the 
goal of reading and downloading for free there 
had to be money coming from some other 
source.  While Open Access says nothing about 
WKH�¿QDQFLDO�PRGHO��LW�KDV�EHFRPH�FRPPRQ�WR�
associate most peer-reviewed Open Access ar-
WLFOHV�ZLWK�WKH�³*ROG�2$´�PRGHO���3RSXODUL]HG�
by bioMedCentral, in the Gold OA model the 
publication charges are paid for by the author 
in some way (either personally, via a grant, or 
through their institution). 

A “hybrid” model has also appeared in tra-
ditional subscription journals — where an ar-
ticle in a pay-walled journal can be made Open 
Access by paying the article charge, however 
other articles still remain behind the pay-wall.  
This model has been met with some contro-
versy, as there are concerns that publishers are 
“double dipping” by taking both subscription 
money and the Open Access article fee.  

At PeerJ we’ve developed another path, 
which doesn’t depend on a per article charge, 
but rather is a membership per author (though 
PeerJ also has the traditional per article pricing 
DV�ZHOO����7KH�PHPEHUVKLS�PRGHO�LV�D�UH¿QH-
PHQW�WKDW�KHOSV�WR�IXUWKHU�UHGXFH�WKH�¿QDQFLDO�
burden toward sustainable Open Access.  It 
isn’t the only thing contributing to lower OA 
costs, technical innovation plays a large part, 
but it does show that publishing high quality 
Open Access can feasibly drop to as low as $99. 

Going hand in hand with Open Access and 
the Internet was the realization that what the 
journal can be changes when there are no space 
constraints.  This is the “megajournal.” 

The Megajournal and Publisher 
Evolution 

As mentioned, the cost to reproduce and 
distribute digital bits in the Internet era is 
trivial; it therefore makes sense that the cost of 
displaying a longer article is also trivial (other 
than upstream and archiving costs previously 
discussed).  It also follows that if you have a 
business model that can pay the cost of each 
individual article (rather than pay at the journal 
level), then a “journal” need not be limited to a 
set number of articles per issue.  Thus, it was 
only a matter of time before a journal arrived 
without such constraints. 

This journal was PLOS ONE of course.  In 
LWV�¿UVW�\HDU�LW�SXEOLVKHG�PRUH�WKDQ�������DUWL-
cles.  Within six years it was publishing more 
than 30,000 annually — as a single journal. 

3DUW�RI�WKH�VXFFHVV�WR�WKLV�ZDV�QRW�MXVW�WKH�
format change, but an editorial policy of not 
evaluating for novelty or importance, but rather 
focussing on sound science.  Because articles 
are not rejected on “spurious grounds,” the 
acceptance rate increases, and thus publication 
numbers increase as well, giving rise to “the 
megajournal.” 

The megajournal PLOS ONE turned out 
to not just be successful in publishing a large 
part of the STM literature (nearly 3% of it 
DQQXDOO\���EXW�LW�ZDV�DOVR�D�¿QDQFLDO�VXFFHVV���
It more than subsidized the other Open Access 
journals in the PLos organization’s portfolio 
that were running a traditional limited article 
issue — despite appearing online only.  For the 
¿UVW�WLPH��D�SDWK�WRZDUGV�D�VXVWDLQDEOH�2SHQ�
Access future started to appear. 

7KH�PHJDMRXUQDO�PRGHO� KDV� EHHQ� VR� ¿-
nancially successful that nearly every major 
publisher has now started an Open Access 
megajournal (including PeerJ of course).  
And so, while traditional publishers still run 
subscription-based journals, the Open Access 
model is rapidly becoming their fastest grow-
ing market. 

With every publisher now entering the 
Open Access megajournal game, a new type of 
competition has entered the academic scholarly 
PDUNHW�� � 3UHVWLJH� VWLOO� GRPLQDWHV�� KRZHYHU�
meajournals now also need to appeal to the 
individual author who decides where to publish 
and pay.  The “author experience” matters now, 
more than ever before. 

The core author experience involves the 
submission platform for any journal.  Under 
the subscription model, where prestige domi-
nates, authors are more willing to put up with 
GLI¿FXOW�VXEPLVVLRQ�ZRUNÀRZV��DQG�VRIWZDUH�
(along with unpleasant or slow peer-review).  
It made sense that this non-core facility of sub-
scription journals would be outsourced.  That 
has changed with the megajournal competition 
and Open Access. 

PeerJ�ZDV�WKH�¿UVW�WR�UHFRJQL]H�KRZ�³FRUH´�
the submission experience is to attracting au-
thors in the megajournal world, which is why 
LW�EXLOW�WKH�HQWLUH�ZRUNÀRZ�LQ�KRXVH�UDWKHU�WKDQ�
licensing an outside vendor product.  Other 
publishers have now been following suit, and 
QDWXUDOO\�WKDW�LV�DOVR�ÀRZLQJ�LQWR�WKH�VXEVFULS-
tion submission systems as well.

In just the last few years, the core compe-
tencies needed by a modern academic publisher 
have drastically changed.  It now makes sense 
to have in-house expertise in technology and 
user experience.  The megajournal landscape 
is re-shaping user expectations, much as what 
WKH� L3KRQH� DQG�Google’s “material design” 
have done.  

With the rise of the megajournal and Open 
Access, however, we’re now recognizing a 
new issue— journal prestige is a holdover 
from the past… 

Everything Evolves, Even ...
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The Conundrum of the Megajournal, 
open Access, and Prestige 

It is through the historical artefact of the 
print that we developed the still current mech-
anisms of funding, tenure, and other facets of 
the academic world.  In the resource-limited era 
of print, it made some sense to use the journal 
as a proxy for quality of the individual article.  
This was further exacerbated by a growing 
reliance on the Impact Factor in the late 1900s. 

Individuals and organizations can afford 
WR�SXUFKDVH�� GHOLYHU�� DQG�¿QG�RQO\� D� OLPLWHG�
number of articles in the print and pre-Internet 
ZRUOG�� � -RXUQDO� QDPHV�� DQG� WKH� ³¿OWHU´� WKH\�
represented carried a lot of weight.  Those 
limitations do not exist now as search engines, 
recommender systems, and boundless access 
to Open Access literature means we can virtu-
DOO\�¿OWHU�HYHU\�MRXUQDO�� �7KH�RQO\�OLPLWDWLRQ�
is whether the article is Open Access and the 
TXDOLW\�RI�WKH�¿OWHULQJ�SURFHVV��

Attitudes are shifting though — the brand 
QDPH� MRXUQDOV�DUH�QR� ORQJHU�DOZD\V� WKH�¿UVW�
choice for scientists, as Open Access is now 
frequently more important.  Funders, and 
even entire countries, are also mandating the 
UHVHDUFK�WKH\�IXQG�¿QG�D�KRPH�LQ�2SHQ�$FFHVV�
venues.  

And the traditional brand-name journals 
are increasingly failing due to the increasing 
pressure to always publish what is perceived as 
WKH�PRVW�QRYHO�¿QGLQJV���7KHVH�SROLFLHV��UHVXOW�
in more retractions in the “top” journals. 

Statistically, it makes sense that the best 
research and best authors are more and more 
likely to be found in megajournals and Open 
Access venues as they account for more than 
10% of the literature. 

However, hiring, tenure, and grant com-
mittees are struggling with these changes.  For 
years they have relied upon just the journal 
name and, by extension, the Impact Factor to 
make decisions.  The problem isn’t so much 
that good research can’t be spotted in Open 
Access journals, but it seems to be the uncom-
fortable acknowledgment, due to tradition, that 
good research isn’t just published in “brand 
name” high impact journals anymore. 

This isn’t a problem necessarily solved 
by technology either.  Even with the best of 
altmetrics, existing or yet to be innovated, we 
will still have this perception problem with 
Open Access and megajournals.  These types 
of problems require a different set of solutions: 
research, policy, and education. 

Open Access and megajournals have be-
come a valuable asset and look like the future 
of scholarly communication.  However, we 
recognize that comfortable traditions are being 
upended with these changes and so we propose 
three strategies to smooth this transition: 

1. Top-level research is needed to 
understand these changes more 
thoroughly.  For example, how are 
committees handling these chang-
es — what examples of successful 
transitions are there, how were they 
implemented, or what else can be 
learned from them?  What are the 
impacts of making decisions still 

based on the print era information?  
And how are organizations and in-
dividuals transitioning to fund Open 
Access? 

2. From that research we should be able 
to start developing new policies at 
different governance levels to aid 
in the transition.  We need to ensure 
better decisions are being made at 
the author and article levels, and 
that Open Access continues to have 
a sustainable future. 

��� )LQDOO\�� HGXFDWLRQDO� DQG� LQÀXHQFHU�
campaigns are a must if we are going 
to upend perceptions of where the 
best research is located and how 
Open Access can and should affect 
career progression and decisions.  
Senior researchers are a powerful in-
ÀXHQFH��DQG�VKRXOG�EH�HQFRXUDJHG�WR�
send their best work to Open Access 
journals. 

In conclusion, the Internet has had a 
profound impact on scholarly publishing.  It 
causes us to question much of how we decide 
what to fund, hire, read, and where to publish.  
There are many unanswered questions that will 
require a concerted strategy to understand and 
implement solutions in the Open Access world 
that we now live in.  
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Introduction 
Research is improved when researchers 

are able to connect with other individuals to 
share results, concepts, theories, data, and 
disagreements.  Researchers thrive in an open 
environment where theories and results are 
readily available.  Researchers are motivated 
E\�VFLHQWL¿F�GLVFRYHU\��DFFHVV�IRU�WKHLU�LQIRU-
mational needs, and promotion of their own 
and other’s works.  Non-researchers also gain 
expertise and knowledge when they have ac-
cess to current research and science.

With the advancement of technology, pub-
lishers and librarians have an opportunity to 
create new environments that facilitate sharing 

and communication during the research pro-
FHVV�DV�ZHOO�DV�DFFHVV�WR�¿QDO�UHVHDUFK�UHVXOWV��
supporting data, reviews, and ongoing work 
based on the research results.  Researchers 
themselves are also involved in creating new 
environments, for example by engaging so-
cial media to connect in new ways with new 
audiences.  These new environments enable 
publishers, librarians, and researchers to work 
together in new ways to advance research and 
PDNH�LW�PRUH�HI¿FLHQW�DQG�LPSDFWIXO���7HFKQRO-
ogy also provides an opportunity for publishers 
and librarians to create a new relationship in 
support of mutual goals of expanding research 
and supporting researchers throughout the 
research process. 

overview of Ways in which Publishers 
support the Research Process

3XEOLVKHUV� SURYLGH� DFFHVV� WR�� DQG�TXDOLW\�
assurance of, content, data, systems, tools 
DQG�3XEOLVKHUV�SURYLGH�DFFHVV�WR��DQG�TXDOLW\�
assurance of, content, data, systems, tools and 
analytics that help universities and research-
HUV�GH¿QH��PDQDJH�DQG�DFKLHYH�WKHLU�GHVLUHG�
research outcomes, and to promote awareness 
of their impact.  Well-designed technology 
underpins all of these services — and the 
largest publishers utilize high performance 
computing clusters to support robust analytics 
and big data processing.  And publishing it at 


