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Exploring researcher preference for the version of record

Foreword

Springer Nature is committed to achieving the benefits of open science for all.
We are constantly looking at ways to support and enable a fully open research
future, where all outputs of scholarly research — from the research article to
its underlying data and code — are interconnected and accessible to all. Open
science increases the speed, integrity, reproducibility and overall efficiency of
the whole research system, in turn helping to address global societal
challenges, such as those identified by the UN's Sustainable Development
Goals. In the past year we have seen the real time value of open science in
advancing our understanding and treatment of COVID-19, with the
development of vaccines in record time.

Itis why we have been very clear in our support for full and immediate open
access (OA), as a fundamental building block of open science. As our Chief
Executive Frank Vrancken Peeters explains, we are adamant that for it to be
‘full’ OA, it must be ‘gold’ not ‘green’.r This is because only gold OA gives
immediate access to the final published version of record (VOR), is sustainable
and is dynamically updated in perpetuity. In addition, gold OA articles act as
an integrated hub for all the elements necessary for open science such as
data and code.

This is why we feel that gold OA is the only way to achieve real and meaningful
open science and it is why we are concerned that Plan S’ support for green OA
via their Rights Retention Strategy is misplaced. First, it removes the ability of
authors to control how their work is used by prescribing the type of open
licence they must seek to apply to their accepted manuscript (AM). Second, it
provides access to an unfinished AM, which requires the continuation of
subscription payments to fund the creation of these articles, preventing the
gold OA transition that will enable the benefits of open science.

Those are our concerns, but what about the views of those who author and use
OA papers? The voices of researchers and authors have not yet been heard. How
valuable is the VOR to them? Would such increased access to the AM meet their
needs? This is what we have sought to explore in this white paper.

Our findings are that researchers, both as readers and as authors, are most
comfortable with the VOR on every count. They prefer to use the VOR
themselves, they prefer to cite the VOR, and they prefer others to use the VOR
when it comes to their own work.

springernature.com

Steven Inchcoombe, Chief
Publishing and Solutions Officer,
Springer Nature

Gold OA is the only
way to achieve real and
meaningful open science.

1. Vrancken Peeters (2021)
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So if gold OA is what researchers say that they want then could, as Plan S
funders say, green OA be looked upon as a transitory model to get us there?
We are cautious of this without a clear plan of how we manage this period of
transition and call on funders to work with us to start to address this now. Our
concern is that without such action, we could unwittingly find ourselves in a
situation where green OA is deemed by some to be “good enough” and we fail
to move quickly enough to gold. Providing only access to the unfinished AM,
which does not have the benefits of post-accept improvements, is not linked
up with data or code, does not show corrections, or retractions, and ultimately
relies on the continuation of library subscriptions, risks embedding an inferior
version of OA, with the result being we fall short in delivering on the promise
of an open science future that is so crucial to the whole research enterprise.

springernature.com
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Executive Summary

Publishers have pointed to the final published VOR as a critical component in achieving
an open research future, where all scholarly outputs are credible, searchable, linked
and available in perpetuity. They have highlighted that while gold OA provides
immediate access to the authoritative VOR, enhanced through the publication process,
green OA provides often delayed access to earlier, incomplete and potentially inferior
versions of the content, with limited permissions for re-use.?

Yet, to what extent does article version matter to researchers? Does the VOR offer
significantly more value to them, to the extent that it would impact the way a
researcher might discover, read or share a research output? In this white paper we
explore researcher preference for the VOR, compared to other article versions: AMs
or preprints.

In collaboration with ResearchGate, Springer Nature undertook an assessment of the
usage of Springer Nature content syndicated to the ResearchGate platform, followed
by a survey of users to determine:
» The extent to which usage for the VOR differs from author uploaded content,
such as a preprint or an AM
- The extent to which users prefer one version of an article to another
depending on whether it is being used for reading or research
« Author attitudes towards the sharing and reading of their own work in
different formats.

We found overwhelming evidence that researchers prefer the VOR both for general
reading and for research, seeing this version as the most authoritative and credible
source. As such, this white paper provides clear support for the need to protect and
sustain funding for immediate gold OA as a means of increasing access to the VOR. It
further emphasises why efforts to increase the sharing of AMs via green OA should
be discouraged.

Main findings

Where multiple versions of OA articles are available, the majority of researchers
choose the VOR

For Springer Nature content syndicated to ResearchGate, when users have access to
both an earlier version (either a preprint or an AM) and the final published VOR, they
are more likely to use the VOR. Where the article is OA, and therefore accessible to all
readers, use of the VOR was highest, with fewer than 5% accessing earlier versions of
the article.

Researchers prefer to read and cite the VOR
Ina survey of nearly 1,400 researchers using the ResearchGate platform, researchers
showed strong preference for the final published VOR, compared to the AM or preprint.
This is true for ‘general reading’, reading with the intention to inform their own work,
and to cite, with the preference strongest for citing articles.
« 83% of respondents preferred working with the VOR for citing content in their
own work, compared with 9% preferring AMs, and 2% preferring preprints.

springernature.com

We found overwhelming
evidence that researchers

prefer the VOR.

2. Ferguson et al., (2020)
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Researchers believe the VOR is easier to read and is more reliable

In open text answers, respondents commented on the reassurance that peer review
and proof of publication give to the VOR, pointing to the lack of time researchers
have to read a large volume of content, and the desire to quickly assess and cite an
article. Compared to earlier versions, researchers highlight value added to the VOR
through the publication process, including copy editing and typesetting, the inclusion
of figures and links to data, and the continued maintenance of the VOR after
publication (e.g. corrections).

Researchers are more likely to look for ways to find the VOR, rather than an AM
or preprint

Where authors did not have access to the VOR (i.e. they did not have access via a
subscription or as a result of it being published OA), the majority — nearly 9 in 10
researchers — will take direct action to gain access to the VOR (e.g. contact the author).
There is little variation across discipline, seniority or region, however respondents in
the field of Computer Science were most likely to use any article version for both
reading and citing.

Alternative versions can offer value, but with caveats on use

Even though the VOR is preferred, many researchers also feel comfortable using a
preprint or an AM for reading and, in some instances, for citing. Speed of availability, in
particular, is noted as a benefit from preprints. Researchers feel more comfortable
using the earlier versions of a manuscript when it is in their research field so that they
can make their own judgement on the quality.

The VOR is considered the most authoritative and credible source by the majority
of researchers

Researcher preference for the VOR highlights the value added by publishers, in
particular with reference to the ‘stamp of credibility’ that publication in a recognised
journal brings.

These findings strongly support publishers’ previous assertions that AMs are an
inferior, incomplete version of research that do not meet the needs of the research
community. Attempts to enable the further growth of green OA and to make AMs more
widely available may only add confusion to the scientific record and do not reflect
researcher preference as shown here. Instead, these findings support the need to
widen the availability of VORs via the gold OA route. Gold OA provides immediate,
unrestricted access to the authoritative VOR, and requires continued and sustainable
funding as a critical step towards a fully open research future.

springernature.com

Most researchers — nearly
9in 10 - will take action
to gain access to the VOR.
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Introduction

In scholarly publishing, multiple versions of an author’s publication are often available
online, prior to and post-publication. NISO/ALPSP guidelines are regularly cited as
providing a set of recommended definitions of scholarly article versions for the
publishing community.® In this white paper, we will focus on the preprint, AM and VOR
version. Author original manuscripts, also known as ‘preprints’, refer to the version of a
scholarly paper that precedes formal peer review. AMs, sometimes referred to as
‘postprints’, are the versions of manuscripts which have been through any applicable
journal, editorial and peer review processes and have been accepted by the publisher,
but have not yet undergone copy editing to ensure clarity of meaning, and formatting
and typesetting to enhance usability. The final, edited version of the article made
available by the publisher in the journal (whether physical or digital) is known as the
VOR. This is the version maintained for the scientific record by the publisher, including
links to any post-publication corrections or retractions.

The availability of different article versions is linked to ongoing debates around OA to
scholarly publications, with the OA policy landscape fragmented by regions and
disciplines.* AMs can be deposited in institutional and disciplinary repositories, made
available online via personal websites and/or shared via social networking sites such
as ResearchGate, Mendeley and Academia.edu. Where they are deposited by authors
(or their institution or publisher on an author’s behalf) in institutional or disciplinary
repositories, generally after an embargo period set by the publisher, this is commonly
referred to as the ‘green’ route to OA. In contrast, the final published VOR is made
available online by the publisher on the journal website immediately upon publication.
Where these are published OA, thereby free-to-read, share and re-use, it is referred to
as the ‘gold’ route to OA. While some promote the green route as the “easy” pathway to
OA, others, including Springer Nature, actively champion the gold route to OA as the
simplest, most open and most sustainable route to OA.5 A recent joint blog from
members of OASPA, including both mixed model and fully OA publishers, stated, “All of
us recognise the value of full open access to the..VOR. We want to ensure that for
those who are committed to OA, this route is fully enabled and supported.”®

Support for the gold OA route has pointed to increased availability of VORs as a key

benefit over green OA. Gold OA delivers immediate access to the authoritative VOR for

researchers and readers. The VOR drives open science and open research, by

connecting the final published article to a range of further open outputs from

preprints to open research data, open protocols, open code, and transparent peer

review reports. Sharing open data, code and protocols in particular is supported by

gold OA and continued efforts to remove barriers in sharing open data have been 3.NISO (2008)

enabled by key publisher initiatives.”® Connecting the VOR to open data is a key driver 4. Hook et al,, (2019); Eger and Scheufen,
in speeding up research, facilitating greater re-use, and increasing reproducibility.® (2018)

5. Lucraft et al,, (2018)

6. Ferguson et al., (2020)
7.Byrne (2017)

8. Lucraft (2019)

9. Burgelman et al,, (2019)
10. cOAlition S

11. Day (2020)

In 2020, cOAlition S announced plans to enable AMs to be made OA without an
embargo period under a CC BY licence.’® This zero-embargo green OA approach was
met with concern from many publishers, including Springer Nature and Cambridge
University Press (CUP).** CUP’s response describes embargo-free green OA as
“financially self-defeating”, pointing to the potential of undermining both the
subscriptions on which it relies, as well as newer models for OA such as Read and
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Publish agreements. Importantly, publishers also question the quality of AMs, and the
challenges that increased access to AMs may cause, since they provide both a poorer
reading experience and an increased risk of errors. The VOR provides researchers with
easily navigable full text, embedded figures, supplementary information and extended
data. Downloadable citation details, article-level metrics, enhanced reference lists with
links to articles or full-text, and links to corrections and additional commentaries are
also available as part of the VOR. These dynamic and enhanced features provide
researchers with the full and complete reading experience to use and build upon in
their own work, which is not matched or comparable when accessing the AM. In their
joint blog, OASPA members stated, “[green OA] confuses the scholarly record with
multiple inferior versions of manuscripts. Do we want researchers to have to search
through repositories for an earlier version of a manuscript, and then spend further
valuable time seeking out accompanying data, or checking whether there have been
post-publication corrections? Or would we rather that they have immediate access to
the trusted and enhanced VOR on the publisher platform, with links to relevant data
and other outputs?”?

This white paper looks to provide further evidence of the value of the VOR and
immediate gold OA, bringing together both analysis of VOR usage, and feedback from
readers and authors via an online questionnaire.

Usage analysis

Where previous studies have examined the impact of publishing research gold OA,
examining use of the VOR on the publisher platform (Jubb et al., found that OA articles
are downloaded from publishers’ platforms on average between two and four times as
much as subscription-based articles, while a Springer Nature white paper on hybrid
journals yielded similar results)®3, there has been limited analysis comparing usage of
VORs to AMs where both versions of the article are available. Numerous difficulties
arise in doing so, with the analysis of AM usage particularly challenging, notably
because of the scale and diversity of repositories that vary both by regions and subject
communities (OpenDOAR indicates that in 2020 there were over 5,300 repositories
worldwide).** In addition, AMs are often shared by individual authors via their own
websites or institutional sites, and social sharing sites such as ResearchGate.

Since March 2019, Springer Nature and ResearchGate have partnered to make full-text
articles published in certain Springer Nature journals available to researchers on
ResearchGate.’® The syndication agreement sees Springer Nature VORs automatically
uploaded to an author’s profile on ResearchGate at the time of publication. Doing so
has been shown to increase reach (in terms of overall usage and discoverability) and
author satisfaction, ensuring readers gain access to the most up-to-date version of an
author's work and making the process as easy as possible for authors by managing the
upload on their behalf.?® Initially a pilot, the partnership has now been extended
indefinitely, and aims to include all Nature journal content from 2017 onwards and
content from other Springer Nature journals from 2015 onwards, with earlier articles
to be included when feasible. Access to the VOR is the default option shown where a
user has either an institutional subscription to Springer Nature content (‘entitled user’) 12. Ferguson et al, (2020)

or where the article is published OA. Entitled users can also access alternative versions 13. Jubb et al, (2017), Draux et al,, (2018)
of an article if these have been uploaded by the author. Other users (‘non-entitled’;
those without institutional subscriptions) can also access these other versions of the
article, along with an enhanced abstract, but not the VOR. Although we cannot assess

14. OpenDOAR
15. Springer Nature (2018)
16. Hawkins et al., (2020)
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a true like-for-like comparison of version usage, given the preferential presentation of
the VOR on the ResearchGate platform, we are able to dig deeper into usage of articles
with multiple formats when both VOR and author uploaded content (AM or preprint) is
available, in particular to compare differences in behaviour where the article is published
OA. We can then also explore the reasons behind this behaviour via a user survey.

Reader and author attitudes towards
article formats

Several studies have sought to understand authors’ perception and usage of scholarly
papers. The impact and speed of publication is a chief concern among researchers.
Subject repasitories and social networking sites are often used as discovery tools
bringing clear visibility benefits within their epistemic community, whereas authors are
more reluctant to use institutional repositories.'® Although slightly outdated, a
questionnaire of 3,000 respondents, and four focus groups with authors in Europe,
found that Physicists and Mathematicians had a preference for speed of dissemination
over peer review.*® Similar trends have been observed in other disciplines with long
peer review timeframes, such as Economics, and appear to have played a part in the
emergence of several longstanding preprint servers.?® There is also a longstanding
debate over the relationship between embargo periods and journal ‘half-lives’ - the
median age of articles downloaded from a publisher’s website. A 2013 study showed
that half-lives were typically shorter for journals in the Health Sciences (median half-
life: 25-36 months), and were considerably longer for journals in the Humanities,
Physics and Mathematics (median half-life: 49-60 months).2*

Very little is known about researchers’ attitudes towards different article formats, in
particular whether and to what extent the article version has, in itself, a particular
value. A limited-scope qualitative study investigating authors’ motivations and decision
factors in OA publishing found that for most authors, green OA is not a fully viable
alternative to gold OA and is seen as a second-best alternative.?? This is due, in part, to
the poorer layout of the AM compared to the VOR, and in larger part to perceived lack
of visibility of AMs, with many authors being unaware that their manuscript had been
made available in the institutional repository. By contrast, VORs published OA on the
journal site were seen more favourably as authors believed they drove downloads and
reached a wider audience.? Similarly, Jamali et al., found that academics viewed the
usage of repositories negatively and were sceptical of their ability to gain a wider
reach.?* Another reason cited in favour of the VOR is the fact that AMs can still be
found online even if the VOR article is retracted. There has been concern in recent
years at the growing number of retractions, which have increased from about 30 a year
in the early 2000s%° to more than 1,800 papers in 2020.2°

Geographical, disciplinary and generational factors would all likely present different 17.Nicholas et al., (2017); Rowley et al., (2017)
attitudes and behaviours with regards to article versions. To explore this, we again 18. Poynder, (2016)

collaborated with ResearchGate to deliver a survey to understand attitudes towards 19. Creaser et al., (2010)

different article versions. The survey was hosted on ResearchGate and was served to 20. Chiarelli et al., (2019)

active members who have had some interaction with any Springer Nature publications in 21. Davis, (2013)

the 60 days prior to hosting the survey in October 2020. Nearly 1,400 responses were 22.Van der Graaf et al,, (2017)

received representing a range of regions, disciplines and career stages. Further details 23. Thid.

on methodology and demographics can be found in the appendix, along with limitations. 24. Jamali et al, (2014)

25.Van Noorden (2011)
26. Retraction Watch (2020)
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FiNndings

Part one: usage of article versions

ResearchGate enables authors to upload preprints, AMs, and VORs to a single “publication
page”. ResearchGate users who have access to an article included in the Springer Nature-
ResearchGate partnership through their institution (entitled users who are logged in to
ResearchGate) can read and download the full-text PDF of the VOR. These entitled users
may be able to access various versions of the full-text of the publication, including early
author submitted drafts alongside the VOR provided by the publisher, if such versions have
been uploaded by an author. For OA articles, all users can read and download the full-text
VOR, as well as accessing other versions, if they are present. As noted in the introduction,
the VOR is presented as the default option to both entitled users and where articles are
published OA.

ResearchGate provided aggregated usage data data on Springer Nature articles included in
the pilot during January 2020. There were approximately 38k total accesses across a total
of around 44k Springer Nature articles during the month. Of these, approximately 35k
consumes occurred on a VOR (Figure 1). Here we use the ResearchGate term 'consumes' of
a publication to refer to either a download of the full-text PDF, or the user clicking to view
the full-text PDF in line on the publication page.

Total consumes (all files)

7%

m publisher file

B author file

Approximately 1.4k of total consumes came from logged-in entitled users (with
institutional access) on articles that had multiple article versions available, with the default
option of the VOR gaining most consumes (over four times as many as the number of AM
consumes, as shown in Figure 2).

Approximately 2.7k consumes occurred on OA articles. Here, we see noticeably higher use
of the VOR. Again in this instance, the VOR is presented as the default option to users, but
we see less than 5% accessing author-uploaded versions of the article (Figure 3).

Overall, for all publications with multiple versions available, the majority of article

springernature.com

Figure 1: Total consumes of Springer
Nature articles syndicated to
ResearchGate, January 2020, by type.
Shows combined total article PDF
downloads or full PDF views for all
publisher-uploaded VORs added during
the pilot phase (‘publisher file’) and for
‘author files’; author-uploaded files
(AMs or preprints) in January 2020,
with the majority of consumes
occurring on the VOR.
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January 2020 logged-in consumes (pilot
publications with multiple files) - entitled users only

= publisher file
W author file

Non-0A

consumption occurs on the VOR. Given the presentation of this version as the default, this

is perhaps not surprising, but the higher usage of the VOR where articles are published OA
requires further exploration. Although it is not possible to distinguish whether consumes of

the VOR are instead of, or in addition to, author files, it is likely that for non-OA content,

users download multiple versions of the same file, as the AM is visibly different to the VOR.

In the case of OA articles, it is more likely that the author-uploaded version and publisher-
uploaded version is the same version (VOR), reducing the need to download multiple files.
In the second part of our white paper, we will continue to analyse user behavior and try to
validate those assumptions, turning our attention to researcher attitudes and perceptions
when it comes to article versions.

January 2020 OA consumes (pilot publications
with multiple files) - all users

B publisher file
W author file

springernature.com a

Figure 2: Pilot article consumes by
type (publisher file or author file), for
logged-in entitled users. Shows subset
of all pilot articles that had more than
one version available in January 2020,
with usage by logged-in entitled users
(with default access to the VoR).

Figure 3: OA article consumes by type
(publisher file or author file), for all
users. Shows subset of all pilot articles
that have more than one version
available, where the final published
article is OA.
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Part two: user preference (reader survey)

To be able to examine preference for different article versions, participants in the survey
were firstly asked to familiarise themselves with the terms as defined below and to then
check a box to confirm they had read and understood them:

Preprint: The author's version of a research manuscript, before formal peer review,
deposited on a public server. Preprints can be posted at any time during the peer review
process.

Accepted manuscript (AM): The version of a research paper accepted by a journal after
peer review. This version does not include any changes made after acceptance such as
copy editing, or typesetting. Usually AMs are shared on a repository or the author's website,
and not the journal website.

Final published version: The version that has been published in a journal, in print and/or
online. This article will include any editorial improvements such as copy editing, or
typesetting, made after the peer review process is complete. It is usually available on a
publisher website, in PDF and/or HTML format.

For simplicity, in the white paper we will continue to refer to the final published version as
the VOR. For more details on the methodology and demographics see the appendix.

Researchers feel more comfortable working with the VOR for reading

and research

Readers were asked for each article format which they would feel comfortable using,
considering reading for general interest, reading to inform their own research, or citing for
their research.

For all three activities, respondents feel more comfortable with the VOR than other article
versions, with limited variation by discipline, region or career level (Figure 4).

springernature.com

Figure 4: Which versions do
researchers feel comfortable working
with for different activities??”

For each of the following actions, which article format(s)
would you feel comfortable working with? (multi select)

W Preprint ® Accepted manuscript (AM) m Final published version mNone of the above

100%

80%

60%

40%

20%

2% 0%

0%

Reading content
outside of my field, or
"general reading" (n=1335)

Reading content to inform
my own work/research
(n=1375)

Citing content in my
own work/research
(n=1379)

27. Those who responded ‘Unsure’
have been removed. Significance
testing p=0.05 (5% probability
finding is by chance)
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The preference is strongest when researchers consider what version of an article they
would be comfortable citing in their own work, with 92% feeling comfortable using the
VOR, compared with less than half who would feel comfortable citing an AM (44%), and
less than a fifth (18%) who would feel comfortable citing a preprint.

For reading, more researchers were comfortable using alternative article versions,
although again most were comfortable with the VOR (85% for both general reading and to
inform research). Although minimal demographic variation was seen in general, more
respondents from Western Europe were comfortable working with preprints (54%) or AMs
(74%) for reading to inform their work, compared with other regions. A possible reason for
this is the number of funder policies in this region that include AM deposition as a
requirement of their funding mandate. As OA policies have been longer established within
Europe, it is also more likely that researchers in this region are more familiar with funding
grants and their requirements. As such, researchers are more familiar with the AM, or more
comfortable working with it.

Researchers express preference for the VOR over other formats

Respondents were then asked which version of articles they preferred to work with. Again,

here we see similarly high preference for the VOR compared with other article versions,

especially for citing articles. 83% preferred to use the VOR when citing, compared with just Figure 5: Which article version do
9% who prefer the AM and 2% who prefer to cite preprints (Figure 5). researchers prefer to work with?

Which article version do researchers prefer to work with?

W Preprint m Accepted manuscript (AM) m Final published version ® Any (no preference) m I'm not sure

100%
80%
60%
40%
20% o _
oo 2% 97 6% 0%
Reading content outside Reading content to inform Citing content in
of my field, or "general reading" my own work/research my own work
(n=1381) (n=1394) (n=1392)

There is slightly more variation in answers when it comes to reading, with more
researchers showing no preference on what version of article they use, or showing
preference towards using preprints or AMs, compared to when they are asked about citing.

In coded open text responses, the majority of respondents point to the reliability of the

VOR. Published articles were seen to be the most credible as they were peer-reviewed

(Figure 6): 28. See summary of the categF)risation of
researchers in the appendix

29. In reality, this is @ mixed picture and policies
vary by publisher. Springer Nature's preprint
policy states that preprints may be cited in

“Final published versions are endorsed by peers, editors and publishers, thus
representing material with the highest value in academia.”

Experienced researcher?®, Western Europe, Biology the reference list of articles under
consideration. For further information see
Many referred to VORs being better for citations, with stable DOIs, and in many cases were https://www.springernature.com/gp/

policies/editorial-policies. See also Chiarelli

understood to be the only citations accepted by major journals:?°
etal, (2019)
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Please elaborate on the reasons for your preferred article type
- coded open text answers

- 0% 5% 10% 15% 20% 25% 30%
More reliable / credible / peer-reviewed 27%
Better for citations 19%
VOR Easier to read / better formatting 16%
Other positive published
| Generally preferable 7%

Room for error / changes
New ideas / approaches / collaboration
Other positive pre-print

[XY

o],
N IS
X
«
X

0%

Preprint/AM )
I can assess quality myself [FXTA
Available sooner XA
L Easier to read [l 1%
Not specified POSItlv,e
. Authentic [l 1%
Varied [ Dependent on area of expertise
ane No preference / read both
“T want my material to be stable, have a DOI be easy to refer to. Especially the DOI is Figure 6: Coded open text comments

that explain preference for different

important to me, that [sic] why it should be properly published. Also the time between
article formats (868 comments)

acceptance and online publication tends to be short, so I don't see much benefit to
using something else.”
Early career researcher, Western Europe, Computer Science & Mathematics

VORs were also acknowledged as being easier to read or having better formatting, and
therefore quicker to use:

“I prefer to read and study a final formatted paper with well structured text,
figures and tables.”
Career stage unknown, Western Europe, Engineering

Overall, the preference for the VOR references authority and speed, both of which
complement the previous research on researcher behaviours:

“If I'm going to take the time to skimread through something — and there's both tons to
skimread and very limited time for me to do it — I need the text to be final so that I can
credibly cite it. I don't feel Preprints, having not yet gone through review, meet this
standard. Similarly, for citing pieces (not just reading), I'm somewhat hesitant about
AMs, because final precise wording may change, which matters with quotations.”
Experienced researcher, US & Canada, Anthropology

10% of respondents highlighted the potential for errors in earlier versions. Comments
mentioned that these manuscript types were not preferable to use in research due to the
possibility of changes in its final form:

"A preprint may lack the complete data set, so I hesitate to cite it unless the field is new
and rapidly developing (e.g. SARS-CoV-2).”
Senior researcher, US & Canada, Medicine
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Although, as previously noted, we see minimal differences across demographics, the field
of Computer Science (n=99) is one area where there are significant differences in answers
provided, with 24% saying they would use ‘any’ article version for general reading, the same
proportion answered ‘any’ about reading to support their own work, and 14% said they
would use any article version for citing. These are all significantly higher than other
disciplines and the averages (p=0.05). For the small group of respondents (12%) who
preferred to use preprints and AMs, this was particularly for general reading in their own
field of research. In fact, 33% of those who gave a reason for using preprints or AMs also
said it depended on if they were reading within their own area of expertise. In other words,
if an article was within their research field, they were more confident in evaluating its
validity:

“It is most convenient to cite the published version, which may be more easily accessible
(including DOI etc,), and it may be more acceptable by some journals than citing
preprints. When I am familiar with the research field, reading preprints give [sic] me
some months advantage in terms of being aware of the "leading edge" in the research
field.”

Experienced researcher, Western Europe, Engineering

In a number of comments, the ability to get up to date with research quickly (notably in fast
moving fields) was cited as a reason for preferring preprints:

“I'm a virologist by training and one of my current projects involves SARS-CoV-2.
Therefore, it's just impossible to read/cite only those articles with a final published
version available.”

Experienced researcher, US & Canada, Engineering

Most researchers will look for ways to find the VOR rather than AMs or preprints
We asked respondents whether they took any action if they did not have access to the VOR,
for example contacting authors directly, or looking for a copy on non-publisher sites. The
majority of respondents were contacting the authors to request a copy (64%).
Approximately half of respondents would look for the VOR on other sites (51%), or ask
colleagues if they had access (49%). This shows the desirability of the VOR to researchers,
compared with AMs or preprints, where only 42% of respondents said they would look for
the AM, and 32% would look for the preprint in the absence of the VOR (Figure 7). Although
this was not explicitly asked in the survey, it is likely that researchers are seeking out the
VOR when citing research, based on the evidence of version preference we noted above.
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Actions taken when previously unable to get hold of final
published version of a paper (n=1398) (multi select)

0% 10% 20% 30% 40% 50% 60% 70%

Contacted the author for
a copy of the article

Looking for the Final Looked for a copy of the published
published version | Version on other, non-publisher site

Asked friends or colleagues
to see if they had access

64%
51%

49%

Looked for the Accepted

manuscript (AM) 4%

Looking for either

\1 |

Preprint or AM )
Looked for a pre-print 329,
L version of the article -
Did not attempt to get to the Final 10%
published version any further
Other: Took Other %

another route
None of the above /

this has not occurred to me 3%

What is particularly interesting to note is that of these responses, 89% of respondents — Figure 7: What action will authors take
nearly 9 out of 10 researchers - took at least one action to gain access to the VOR. Where in the absence of a VOR?

just over half of the respondents would look for the VOR or preprint/AM in combination,

preference for the VOR is again seen with 35% of respondents who would look only for the

VOR and no other version, compared with just 6% who reported looking for either the AM or

preprint and taking no other action. This again shows a clear preference, and determination

from researchers, to have access to the authoritative final publisher VOR (Figure 8).

Figure 8: Actions taken when unable to

Actions taken when previously unable to get hold of get hold of Final published version, by
Final published version of a paper (grouped answers) articte versien

m Looked for VOR only

m Looked for AM/preprint only

m Took another action only

m Took a combination of actions
(including looking for
VOR/AM/preprint)

(n=1398)
o,
VA 30. Multiselect question as shown in Figure 6.
Other actions people could select in
question were i) Other; i) None of the above
89% looked for VOR 60% looked for AM/preprint / this has not occurred to me; iii) Did not
in some capacity in some capacity attempt to get to the Final published version

any further
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Authors of research articles are most comfortable with readers having access to
the VOR

Researchers overwhelmingly prefer the VOR when thinking about how others make use of
their own research (91%), with nearly half (47%) suggesting that this was the only version
they would like readers to access. In open text comments (579 responses), authors call out
reliability and ease of reading again, as seen in the earlier comments:

"As a researcher it has always been important for me to know the credibility of my
research by sending them for peer-review to make it scientifically accepted which may
increase its impact. Also, being published in its final format increases its value, showing
that these paper/s they are reading or citing is scientifically accepted.”

Senior researcher, Asia, Biology & Chemistry

Overallthe VOR is perceived to be more reliable, easier to use, and saves time for

researchers

Respondents were asked to rate all three formats against the same criteria: reliability;

ease of use; availability of data; and whether the format could save them time. As with

previous questions, we again see the VOR consistently scoring highest across all factors,

especially reliability, as might be expected from the previous comments on why the VOR is

preferred for citations, and the impact of peer review, copy editing, typesetting, as well as

links to data and corrections. The preference for the VOR further strengthens the position

asserted by publishers on the value of the VOR as the most credible, reliable source that Figure 9: Comparison of article
researchers are looking for to support their work. formats against expected value factors

Which of the three article formats would you most expect to... (n=1,378-1,383)

M Preprint W Accepted manuscript (AM) m Final published version ® Any (no preference) B I'm not sure

..have reliable content? 11% 81% 6%

..be easy to work with? 9% 75% 11%

..have supporting and related data

0, 0, o, o
readily available? kit 68% 10%

..5ave time when using? E:ZEA 65% 13%

NB. % under 5% not shown
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Discussion and
conclusions

By setting out to better understand researcher behaviours regarding article formats, we
have demonstrated here that the VOR is the most valued version. Researchers show
strong preference for the VOR, due to the need to access an easily navigable, reliable
and trusted source of the scientific record and to ensure they base their research on the
authoritative, most up-to-date, and complete version of the work. These findings
strongly support publishers’ previous assertions that AMs are an inferior, incomplete
version and may add confusion to the scientific record.

As we continue towards a fully open research future, where articles are connected to
the complete research output, and the many benefits this brings for speed, integrity and
efficiency in science, gold OA with immediate access to the VOR is required. Although
open science is not explicitly referenced in the feedback from researchers in this white
paper, the clear preference for the VOR as the complete, authoritative version shows
why attempts to make the AM more widely available should be discouraged.

This does not diminish the importance of preprints and early sharing as part of open
research. As noted by many respondents, preprints in particular provide early insights,
particularly valid for fast moving disciplines. However researchers comment that they
feel most comfortable using these within their own field of research, and the majority of
researchers would not choose to cite either the preprint or the AM version of work in
their final research. Similarly, these findings do not suggest there is no relevance for
repositories in supporting an open research future. As noted in a recent cOAlition S
blog, repositories have successfully increased discoverability of articles.?* Rather, the
strong author preference indicated in this white paper shows that wider access to the
VOR, over AMs and preprints, is critical if we are to further open scholarship. OA
versions of articles are also being deposited into repositories and we recommend this
practice continues.

Access to VORs through gold OA continues to grow at an unprecedented rate, with
DOAJ recording more than 15,000 fully-OA journals and more than 5.5m articles in
those journals at the time of writing.*2 Publishers continue to support immediate gold
OA via Transformative Agreements (ESAC references 125 current transformative
agreements in place across 20 countries in Europe, Middle East, Asia and North
America, committing nearly 100,000 gold OA articles per year®). The future growth of
this gold OA model relies heavily on the commitment and investment of funders and
institutions, ensuring that the authoritative, credible VOR is made immediately available
to researchers without restrictions and limitations. Further investment in the AM and
green OA, either financially (for example investment in AM infrastructure or
discoverability services) or by policies, is not, in the long run, a sustainable or desirable
option. It may in fact be detrimental in the drive to grow access to the VOR via the gold
OA route, thereby delaying or preventing a full and complete transition to open
research. We call for a continued and coordinated effort to grow gold OA, and therefore
access to VORs globally, making not only the research article, but every facet of
research openly and immediately available, accessible and reusable by all.

springernature.com

The clear preference for
the VOR as the complete,
authoritative version
shows why attempts

to make the AM more
widely available should
be discouraged.

31. Rumsey (2021)
32. Directory of Open Access Journals (DOAJ)
33. Ferguson et al., (2020)
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Appendix

Research Methodology

We surveyed 1,398 ResearchGate active members who had interacted with at least one
Springer Nature publication in the previous 60 days prior to the survey being live in
October 2020. An invitation to take part in the survey was displayed to active members
whilst they were on the ResearchGate site. Respondents were offered the chance to
enter a prize draw to win one of three $150 digital gift cards once they had answered
all questions.

Demographic overview

Geography: 37% of responses came from people based in the continent of Asia, 33%
from people based in Europe, 20% responses came from those based in the Americas,
and the remaining 10% came from other regions around the world.

Subject discipline: Respondents were categorised in up to three different disciplines,
the most common being: Biology (33%), Engineering (28%), Chemistry (18%) and
Physics (15%).

Career Stage: Respondents were categorised into one of three of the following career
stages: “Early career researcher” who have published on average 14 papers (18%),
“Experienced researcher” who have published on average 27 papers (42%) and “Senior
researcher” (35%) who have published on average 49 papers. For the remaining 5%
their career stage was unknown.

Limitations

As noted in the introduction, the usage shown in this report reflects the available data
for Springer Nature articles on ResearchGate as part of a syndication pilot in January
2020. The presentation of the VOR as the default creates a bias towards the VOR, and it
is therefore difficult to compare like-for-like usage across formats. A more accurate
method to compare VOR usage to AMs or preprints was not identified for this study.

For the survey, there is a chance of selection bias as the survey only represents the
views of ResearchGate members who interacted with Springer Nature articles. As such,
these findings should be taken as a sample of researchers, it may not necessarily be
representative of all researchers.
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Around our complex and interconnected
world, the research community is advancing
discovery for all of us. These illustrations
celebrate some of the great minds who have
helped advance discovery through history.

Jean-Claude Bradley (1969-2014)
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