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Abstract / OSI2016 Workgroup Question

What do we mean by publishing in today’s world? What should be the goals of scholarly
publishing? What are the ideals to which scholarly publishing should aspire? What roles
might scholarly publishers have in the future? What scenarios exist where publishers con-
tinue to play a vital role but information moves more freely? What impact might these
reforms have on the health of publishers? Scholatly societies? Science research? Why?

Introduction

At the inaugural Open Scholarship Initia-
tive (OSI) in 2016, held in Fairfax, VA,
April 19-22, our workgroup discussed the
question “What is Publishing?” This larger
question included additional aspects for us
to consider (see Abstract/Workgroup
Question, above). After two days of
discussion, review, and refinement of
ideas, we have endeavored to point a way
forward that understands and recognizes
our past and our current state of publish-

ng.
Publishing Today

Henry  Oldenburg, who  founded
Philosophical =~ Transactions in 1665,
defined the four functions of scientific
publishing as registration, certification,
dissemination, and archiving.

Registration (establishing who first made a
discovery) and certification (review of the
findings by one’s peers) remain funda-
mental functions of scholarly publishing
today. In fast-moving areas of science, in
which competition for grants is fierce,
days matter, and the pressure on publish-
ers to publish quickly, to establish a
researcher’s precedence, is intense. In
certification, we are seeing many experi-
ments in post-publication review and
commentary, but pre-publication peer
review remains the norm in the vast
majority of disciplines.

Dissemination remains a critical function.
In a digital environment, discovery re-
quires high-quality, reliable metadata and
new tools and services such as CrossRef,
Open Funder Registry, XML-coding, se-
mantic indexing, and indexing by search
services. Archiving is a cooperative under-
taking, between publishers, libraries, and
third-party services.
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Oldenburg might not recognize many of
the digital elements of today’s scholarly
publishing, and would likely be astonished
at the scale—two million published jour-
nal articles per year, compared with fewer
than 130 in the first volume of Philosophical
Transactions—but he would probably still
recognize the two principal forms of out-
put of scholarly research, the journal
article and the monograph. In each case,
publication is essentially defined by a sin-
gle final output, which is largely still text-
based and consumed in printed, or PDF,
form.

It is also worth considering the extent to
which open access has changed the funda-
mentals of journals publishing. The most
recent study of the global growth in open
access publication, Monitoring the Transition
to Open Access, published in August 2015
by the Research Information Network for
the Universities UK Open Access Co-
ordination Group, found that 16.6 percent
of all articles in peer-reviewed journals
were published under the gold open ac-
cess model in 2014." That figure is likely
to have grown to 18 percent or more in
2015. With green open access mandates
also affecting many articles published on a
subscription basis, and with the growth of
subject and institutional repositories, dis-
semination  has  certainly  changed:
primarily digital, multi-channel, and multi-
format, with preprints available alongside
accepted manuscripts alongside the final
published versions. However, open access
has not changed the two core functions of
registration and certification. Traditional
and open access publishers alike develop
and curate journals and monographs for
specific scholarly communities, manage
peer review, produce and index arti-
cles/monogtraphs and their metadata, and
distribute them digitally. While open ac-
cess has seen the launch of a small

number of so-called ‘mega-journals,” many
researchers choose to publish in specialist
journals which directly address their com-
munities, and driven by systems of
academic recognition and reward, prefer
to publish with the strongest brand that
will accept their submission.

While journal publishing is now largely a
digital, and digital first, enterprise, even if
the final output would be recognized by
Oldenburg, monograph publishing is still
to a large extent a ‘print first, digital se-
cond’ undertaking, with only a few
publishers experimenting with open ac-
cess models. All too often the digital book
is little more than a PDF of the print edi-
tion, with the occasional ancillary
supplement of data and multimedia. We
are beginning to see some publishers,
especially in the sciences, producing digital
monographs which take advantage of the
potential of the format—full html,
embedded multimedia, interactive
charting, and so on—and some university
presses are experimenting with open ac-
cess and digital monographs, but these
experiments should be conducted far
more widely, and across more areas in the
humanities and social sciences.

Publishing in the Future

Scholarly research is an increasingly di-
verse, complex, and interdisciplinary
endeavor, with growing importance as-
signed to incremental stages of evidence
and argument. We therefore envision a
future publishing paradigm that is net-
worked, open, and significantly more
dynamic than the traditional model.
Emerging signs point to a shift from the
current “event-driven” model that focuses
primarily on the publication of a print (or
PDF) article or monograph to an ongoing
process-driven, digital model that reflects
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more of the research lifecycle through a
scholarly record that is comprised of
much more than text. The boundaries of
what constitutes a book or article are be-
coming blurred, and we are increasingly
recognizing the value of other content.
Over time, we anticipate that publishing
will regularly encompass a richer and
more interconnected range of scholarly
content, including data, lab and field
notes, software, preprints, social media
posts, video—performative and experien-
tial—and multimedia, with possibilities for
interactivity among the various elements.
We will likely see additional forms of con-
tent and new methodologies introduced
through the use of virtual reality, gamifica-
tion, and other innovative technologies—
all of which are intended to help construct
and enhance meaning and have the poten-
tial to make scholarship more relevant to
society. By sharing, collectively assessing,
and interconnecting this diversity of
scholarly output, the research community
will recognize these results as valued, first-
class objects of research. The ability to
continually access, assess, and interact
with these many assets will be key markers
of successful research as well as successful

publishing.

As more of the research lifecycle is
shared, we anticipate that researchers will
experiment widely with formal and infor-
mal channels of disseminating their
scholarly results. Through this experimen-
tation, researchers and others will learn
what is most valued and needed from the
established publishing process versus what
is best suited for alternative methods. In
contrast to today’s practices, tomorrow’s
myriad scholarly artifacts are likely to be
released incrementally through diverse
global systems. They may represent
smaller (or larger) unbundled compo-
nents, distributed at a much more timely

pace with varying degrees of openness.
Linkages among the discrete parts would
be established in standardized ways to
retain, expose, and build on the inherent
intellectual relationships. Assessment and
certification of all elements would be
considered essential, and would go well
beyond today’s more limited approach to
peer-review. Disciplinary experts and data
curators, for example, would be collabora-
tively assess data in order to ensure
methods are appropriate, uncertainties are
well described, documentation is com-
plete, and standards are followed.
Software assessment would include expert
reviews as well as test-driven methods
such as continuous integration. There
would be mechanisms for ongoing
community assessment of all published
artifacts, and the major assessment criteria
(beyond those of originality and research
merit) would be reproducibility and
reusability. The published “book” or
“article” would not be a final event, but
part of an ongoing scholatly conversation.

This model assumes a general trend to-
ward openness, with restrictions based on
ethical norms rather than proprietary
considerations, as they are currently
defined. Given the differences in disci-
plines, we would expect that the timing of
openness might vary widely among differ-
ent communities. At present, humanists
are much less inclined to share their in-
progress work, whereas many scientists
are accustomed to working in teams and
distributing repetitive drafts for quick
review and feedback. In addition, there
may be variations in the degree of open-
ness with which scholarship is released.
For example, a virtual lab notebook may
initially be shared only among a small
team of researchers and curators and later
released to others in the research commu-
nity. Even then, the entire notebook
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might not be fully open, but instead, be
released selectively, on as-needed basis, to
provide evidence or provenance for an-
other publication. The timing of release
may also be dictated by intellectual prop-
erty concerns, such as patent application
filing.

This dynamic and diverse publishing eco-
system will involve changing roles for
today’s key partners in the world of pub-
lishing, including researchers, publishers,
universities, and funders. In addition, new
partners will be required if we are to
successfully deliver, disseminate, and
preserve future research. Data curators,
data scientists, software developers, and
designers would work with researchers,
librarians, editors, and publishers to de-
velop a network of interconnected
scholarly work supported by a variety of
institutions including: data repositories,
research labs, libraries, publishers, net-
work providers, standards organizations,
software providers, and professional
societies from public, private, as well as
nonprofit sectors. These new, shared roles
and the resulting scholarly output will
require different types of reward and
recognition that go well beyond the
traditional measures of scholarly impact.

Finally, it is important to note that the
future of publishing is likely to be a mix of
today’s formal and informal methods of
scholarly dissemination. Questions remain
whether these two approaches will con-
tinue to develop in parallel; become
combined, complementary systems that
incorporate the best of both models; or
evolve into entirely new alternatives. Re-
gardless, it seems clear that the open,
global network will increasingly be the
primary means and method of distributing
scholarly communication. The network
will also serve as the dominant forum in

which scholars interact with their peers,
and will increasingly become the preemi-
nent platform for building audiences (and
collaborators) that extend scholarship
beyond academia.

How to Get There

Conversations about where publishing is
today, and what it might become in the
future, inevitably turn to the purpose of
scholarly works. At present, these outputs
form a large part of how scholars and
institutions are evaluated. That means any
significant change will require thought and
action on the part of those who conduct
this evaluation—funding agencies, tenure
committees, scholarly societies, accred-
iting bodies, and others.

While no one solution or player will effect
systemic change, each can contribute with
its own experiments. Instead of rewarding
only the peer-reviewed and published
paper, evaluators may assign value to
post-publication contributions by others,
data sharing, collaboration, and other im-
portant steps in the scientific process. In
short, we want evaluation metrics that
reflect how we want science to work.

Funders of scholarly activity, particularly
scientific research, are eager to support
innovative work that pushes the bound-
aries of basic knowledge and maximizes
translational possibilities. In the past dec-
ade, initiatives such as NIH’s Pioneer
Awards, the HHMI Investigator Program,
Wellcome Investigator Awards, and the
joint ~ HHMI/Gates/Simons  Faculty
Scholar Program have encouraged the
unfettered imagination of early career
investigators, the spark of cross-discipli-
nary collaboration, or the risk-taking of
established scientists willing to abandon
the familiar for untried approaches. Dur-
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ing the same period, compelled to
evaluate the impact of the supported work
on scholars and the general public, fun-
ders discovered systems of publication out
of step with their goals, characterized by
restricted access to output, restrictions on
redistribution, peer review ill-disposed to
novelty, and community journals closed to
cross-disciplinary work. And they found
few means of measuring the consequences
of their funding decisions. Their re-
sponses, from open access mandates and
the funding of new breeds of journals, to
the instigation of new metrics, are at the
heart of the present turmoil in scholarly
communication and their voices will
surely continue to be heard.

Collecting, evaluating, and disseminating a
wide range of research artifacts will affect
scholars, librarians, and publishers in a
variety of ways. Scholars will have to
adapt to changing expectations from fun-
ders regarding distribution of scholarship
resulting from the funding. If universities
change promotion and tenure evaluation
requirements, scholars at those universi-
ties will shift their publishing and
dissemination practices accordingly. It is
logical that all stakeholders will focus their
efforts on what is rewarded. As publishing
becomes a more continual process, as
described above, scholars will be expected
to follow standards and provide complete
documentation, including ensuring that
uncertainties are well described for data
sets and other works that are not currently
a routine part of published research re-
sults. Documenting and communicating
the related outputs of the research process
will also fall to scholars, just as we have
citation norms in the current system.

Librarians have already expanded their
role from assisting scholars with the re-
search process, to assisting scholars with

research outputs. For example, librarians
help scholars comply with funder require-
ments, such as the NIH Public Access
Policy, and this role will expand with new
funder requirements. Librarians also con-
tinue to play a role in assisting scholars
organize, apply metadata, and preserve
their research outputs, such as data sets.
The collection of these materials will need
to be standardized. The growth of digital
humanities centers in libraries has brought
new tools to bear on the research process,
with librarians serving as guides to schol-
ars on applying the most appropriate
technology to their research question. On
a broad scale, services like the Research
Center of HathiTrust, which provides text
and data mining across the corpus of
works in the HathiTrust digital archive,
will continue to leverage library collections
and librarian expertise to provide new
research opportunities for scholars. These
new roles will require new skills and new
ways of collaborating with scholars and
third parties at other universities or in the
private sector.

Publishers also assist authors with meeting
funder requirements, such as depositing
manuscripts in PubMed Central. Publish-
ers continue to play a vital role in
promoting standards and best practices
that facilitate the ecosystem of available
research results. In addition, publishers
will need to establish new products and
services, partner with new service provid-
ers, and invest in talent and training as the
industry shifts away from the manuscript-
centered, broadcast approach and toward
an approach that reflects the way users
both consume and interact with Web con-
tent and engage with other users. All of
this will require visionary proactivity,
continuous user monitoring and analysis,
and swift reactions when the unexpected
inevitably emerges.
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The new, dynamic publishing ecosystem
we envision will require new types of busi-
ness models and expanded partnerships
and collaborations to succeed and be sus-
tainable. It is important to note that this
new ecosystem relies on a complex infra-
structure of many different organizations,
technologies, and professionals. When
infrastructure works well it is transparent
and often taken for granted. As such, it is
often difficult to garnish the attention and
funding necessary for ongoing support.
As we see with the evolution of traditional
infrastructures like the power grid, many
different funding models will need to
work together across multiple scales in a
decentralized network. Governments will
continue to play a foundational role in
establishing appropriate regulatory frame-
works and support of public goods, but
private funders, universities, commercial
and nonprofit labs, technology companies,
scholarly societies, libraries, and publish-
ers will also play critical roles.
Governments and institutions need to
take a lead in establishing new public-pri-
vate  partnerships,  private  finance
initiatives, and local-level partnerships that
coordinate and sustain necessary publish-
ing services. Again, specific approaches
are likely to vary across disciplines.

Ensuring that the needs of the researcher
remain at the heart of these multi-stake-
holder partnerships will be fundamental to
the success of this future vision of
publishing. Researchers are increasingly
confronting time and resource challenges
that distract from the core mission of
discovery and scientific advancement. In
response, governments, institutions, and
the private sector must work jointly to
establish a friction-free environment for
researchers to share scholarship. This
includes both infrastructure and policy
elements. Infrastructure solutions require

a seamless user experience based on plat-
forms and tools that are interoperable and
in constant communication. Policy solu-
tions require coordinated efforts that will
drive and incentivize behavioral change,
including short-term efforts to recognize
and measure individual contributions in
the research process and the longer-term
systemic changes to academic evaluation
mentioned previously. The future of pub-
lishing is enabling researchers to accelerate
pre- and post-publication discovery and
increasing the discoverability and impact
of their scholarly work.

Recommendations for OSI

Our team identified several recommen-
dations to inform future OSI efforts. The
three primary recommendations focus on
aspects of open scholarship and open
access publishing that require more data,
evidence, and discussion. There were sev-
eral themes mentioned in many, if not
most, of the teams including peer review,
business models, and role and needs of
academic authors that were not adequately
addressed and would benefit from addi-
tional research and discussion. The
recommendations below have been identi-
tied as priorities:

* identify existing studies and initiatives
relevant to open scholarship, including
systems of academic recognition and
reward; and identify gaps in evidence
and knowledge

® define unmet  publishing  and
dissemination needs of scholars

* develop disciplinary approaches, use
cases, and experiments or pilots rather
than one-size-fits-all approaches
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* invite additional stakeholders to next research software providers, and aca-
OSI meeting, including research com- demic authors.
munities, domain repositories,
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1 “Monitoring the Transition to Open Access: A report for the Universities UK Open
Access Co-ordination Group,” Research Information Network, August 2015, as of May 25,
2016: http:/ /www.researchinfonet.org/wp-content/uploads/2015/09/Full-report-FINAL-
AS-PUBLISHED.pdf
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