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PLAN S IMPLEMENTATION GUIDANCE:  
SUBMISSION FROM SPRINGER NATURE 

Springer Nature welcomes the opportunity to provide feedback to the cOAlition S Implementation 
Guidance and contribute to the discussion on how the transition to Open Access (OA) can be 
accelerated.  

Our submission below focuses mainly on the second question posed in the consultation: Are there 
other mechanisms or requirements funders should consider to foster full and immediate Open Access 
of research outputs?  

Making Plan S successful: a commitment to open access 

Springer Nature is dedicated to accelerating the adoption of Open Access (OA) publishing and Open 
Research techniques. As the world’s largest OA publisher we are a committed partner for cOAlition S 
funders in achieving this goal which is also the primary focus of Plan S. Our recommendations below 
are therefore presented with the aim of achieving this goal. 

As a first mover, we know the (multiple) challenges that need to be overcome: funding flows that 
need to change, a lack of cooperation in funder policies, a lack of global coordination, the need for a 
cultural change in researcher assessment and metrics in research, academic disciplines that lack OA 
resources, geographic differences in levels of research output making global “Publish and Read” 
deals difficult and, critically, an author community that does not yet view publishing OA as a priority.  
While this uncertainty remains, we need the benefits of OA to be better described and promoted as 
well as support for the ways that enable us and other publishers to cope with the rapidly increasing 
demand.    

We therefore propose cOAlition S adopt the following six recommendations which we believe are 
necessary to deliver Plan S’s primary goal of accelerating the take-up of OA globally while minimising 
costs to funders and other stakeholders: 

1. All parties to work together towards a global level playing field by increasing the evidence-
base around the benefits of Open Access and promoting them to the research community;

2. cOAlition S funders to make transformative deals, such as Publish and Read deals, a key part
of Plan S given their proven ability to drive growth in OA;

3. cOAlition S funders to allow ‘hybrid’ and ‘sister’ journals to be Plan S compliant given their
role in meeting different geographic, funder and disciplinary needs;

4. All parties to work together on a sustainable solution for highly selective journals and non-
primary research content in journals given their different funding and cost characteristics;

5. Plan S principles to utilise market forces and competition to ensure ‘reasonable’ APC levels or,
if necessary, to take into account individual characteristics of journals and their associated
publishing and workflow costs when ensuring ‘reasonable’ APC levels;

6. Plan S to support innovative access platforms being built to provide early access to primary
research.
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Recommendation #1: All parties to work together towards a global level playing field by increasing 
the evidence-base around the benefits of Open Access and promoting them to the research 
community  

We know that Gold OA delivers benefits to authors (via increased citations, downloads and wider 
impact), readers (with immediately accessible research), funders and the wider research community 
and have evidence to prove it.  

Our recent white paper (and attached as Appendix 3) based on a global analysis with Digital Science 
of over 70,000 OA articles in hybrid journals and subscription articles in hybrid journals, found that 
OA articles in hybrid journals receive higher levels of citations, downloads and achieve broader 
impact than subscription articles in such journals.  

But these benefits are not appreciated by all authors and many funders and institutions. Many 
authors, when presented with the option, choose to publish in a subscription journal or under the 
subscription option in a hybrid journal.  Many funding bodies are not making available the funds 
necessary to publish open access.   

If we are to increase take-up amongst these two core stakeholders in any meaningful way then a 
greater effort needs to be made to communicate the benefits offered by open access to all 
stakeholders.  

As the largest OA publisher in the world, we are doing our bit at Springer Nature by not only 
commissioning the type of report referenced above but also: 

• Building our open access offer.  Each year we already publish around 30% of all immediately
accessible OA articles in the world and in addition to our 1900-strong hybrid portfolio offer close
to 600 pure-OA journals, including Scientific Reports (one of the largest OA journals) Nature
Communications (the most cited OA journal) as well as 23 specialist Nature Partner Journals.
This strong existing OA infrastructure helps us successfully launch new OA journals, such as the
three new fully OA Communications journals in Chemistry, Physics and Biology we launched last
year.

• Pioneering offsetting agreements.  These have enabled over 70% of Springer Nature authors in
four European countries where we have such agreements to publish open access and make their
research available immediately on publication and we are delighted to see these recognised by
Plan S as a valid way to transition to OA. The number of these deals has recently been increased
to nine and we are looking forward to expanding this in 2019.

• Developing a strong, viable OA books programme. We need to understand the ambitions of
Plan S participants for OA books and acknowledge the necessary time being taken to look into
this, but at Springer Nature we are already seeing success in this area and have published close
to 600 OA books and seen OA book chapters downloaded over 30 million times.

This strong position, achieved by publishing in every country in the world and across every discipline, 
gives us a unique understanding of the challenges of transitioning to Open Access (e.g. how to 
develop sustainable transition models and the publisher services needed by the academic 
community at a global level).   

https://www.springernature.com/gp/open-research/about/oa-effect-hybrid
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We are very keen to continue playing our part and work with cOAlition S to move this transition 
forward by building on this evidence-base to increase not just the supply of OA journals and articles 
but the demand for them as well.   

Recommendation #2: cOAlition S funders to make transformative deals, such as Publish and Read 
deals, a key part of Plan S given their proven ability to drive growth in OA 

As mentioned above, Springer Nature has been strong in the industry in developing and successfully 
applying “Publish and Read” deals based on pure OA, hybrid and society subscription journals with a 
variety of consortia over the past five years.   

We now have nine such arrangements (the Netherlands, Austria, Sweden, Hungary, the UK, Finland, 
Poland, Max Planck Institute and Qatar) and the most mature are achieving very high take-up rates – 
Austria 73%, UK 77%, Netherlands 84%, Sweden 93% in 2017 and rising.  With such high levels of 
take-up being achieved, we believe the requirement for 100% of journals involved to flip after the 
agreement ends is unnecessary, and it is unacceptable for us and many other publishers.  

Why? Because the feedback we have received from many other research funding bodies highlights 
their unwillingness at this time to systematically fund APCs, meaning their authors will still depend 
on the subscription component of hybrid journals, or on subscription journals and the associated 
Green OA routes. Publishers are committed to supporting all researchers and their funding bodies so 
these publishing options must be maintained until such a time as these funding bodies decide to 
change and support Gold OA. 

We understand that there remain some concerns around hybrid journals and while we have 
demonstrated transparently that Springer Nature does not “double dip”, if cOAlition S participants 
really believe that such a business model is untenable for them,  we may consider using new ‘sister’ 
journals as described below as the basis for future transformative “Publish and Read” deals. This, we 
believe, would allow us to continue and evolve our existing nine arrangements, to increase their OA 
penetration rates, to scale the number of such arrangements substantially, and to include as many 
cOAlition S participants as want to benefit from these. 

Recommendation #3: cOAlition S funders to allow ‘hybrid’ and ‘sister’ journals to be Plan S 
compliant given their role in meeting different geographic, funder and disciplinary needs 

The biggest issue to which we need to find a solution is the decision by cOAlition S that hybrid 
journals are not compliant with its principles and that publishers should be required to commit to 
‘flip’ these journals to OA.  

This decision is disappointing and short-sighted.  It needs to be reconsidered. In 2017 Springer 
Nature published approximately 16,000 Gold OA articles in our hybrid journals, a year-on-year 
increase of about 20%. We expect this growth to accelerate partly because of our nine Publish and 
Read agreements.  It is also hybrid journals which have enabled us to increase OA penetration rates 
in the four countries referenced in #2 to 73-90% in only three years.  Hybrids can be used to achieve 
similar rates in many other countries in the coming years. 

https://group.springernature.com/gp/group/media/press-releases/archive-2017/springer-nature-is-delivering-on-open-access-and-calls-for-conti/15152888
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Therefore, we view hybrid journals as an ongoing, important, successful, and proven, mechanism for 
increasing OA adoption – one that utilises the investment, track record, editorial expertise and trust 
in their research communities of long-standing journals to facilitate the transition of research article 
publishing from subscription to OA models while still meeting the needs of authors supported by 
funding agencies or institutions that can’t or won’t currently support OA transition.  Hybrid journals 
ensure the needs of these related researchers can continue to be met, thus preventing 
fragmentation and cost duplication in the publishing industry.   

Should Plan S continue to determine that hybrid journals are not Plan S compliant in the long term, 
and only acceptable as part of a transformative agreement in the short term, an alternative needs to 
be rapidly found.  

Option 1: Plan S funded authors able to only publish in existing OA journals.  However, as shown in 
Section 1 of Appendix 1 there are currently simply not enough OA journals to meet demand, 
especially in Engineering & Applied Sciences, Computer Science, Mathematics & Statistics, Business 
& Economics, Psychology, Humanities and Social Sciences.   

This route is therefore not practical.  

Option 2: Create new OA journals.  It would take substantial investment and many years to launch 
thousands of new OA journals and build the necessary trust in each journal, a proven track record, 
network of relationships, etc to meet the demand.  

 This route is therefore too slow.  

Option 3: Flip existing hybrid journals to OA.  As raised in #2 above, the policies of many other 
research funding bodies do not yet provide for any systematic funding of APCs for their researchers.  
These authors will therefore still depend on the subscription component of hybrid journals and their 
associated Green OA routes. Publishers are committed to supporting all research, all researchers, 
and all their funding bodies so these components must be maintained until such time as these 
funding bodies decide to change and support Gold OA.  As this is not under the control of publishers 
or cOAlition S participants it is not possible to flip the vast majority of hybrid journals to OA journals 
in the short to medium term.   

This route is not possible or controllable.  

With none of the alternatives above being viable, we urge cOAlition S to reconsider its policy on 
hybrid journals as, given the successful role we have demonstrated they can play as a proven vehicle 
for driving OA transition, an alternative is simply not needed.  Springer Nature’s experience, as 
described above and in #2, is that hybrid journals can genuinely facilitate the transition of research 
article publishing from subscription to OA models, providing research funding agencies and / or 
institutions are prepared to support them.   

We appreciate that this view is not universally held and that in some circles hybrid journals are seen 
as a blocker to OA as opposed to the enabler experienced by us.  Much of this cynicism we believe 
can be overcome by increasing transparency, such as the approach Springer Nature has taken 
regarding OA.  For our hybrid journals, Springer Nature has been publishing its subscription article 
volumes and list prices for many years and adjusting its journal prices when subscription article 
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volumes decline. As stated above, in 2018 OA article volumes in our hybrid journals increased by 
over 20%, faster than in our OA journals.   

We therefore believe these historic concerns are reducing and can reduce further should 
transparency measures with regard to OA, such as those we utilise, be encouraged of all hybrid 
journals and recommendation #1 be adopted.  As such, we believe there is a strong evidence-backed 
case for hybrid journals to feature in cOAlition S funders’ policies long-term.    

However, if it is not possible for this decision to be amended, then an alternative way to increase 
transparency and demonstrate the benefits of OA as well as accelerate its take-up would be to split 
hybrid journals into their OA and subscription components and create separate metrics for each.  
This is what we call ‘sister journals’.   

It is important to note that sister journals are not mirror journals. The expectation with mirror 
journals is for them to remain locked together. Sister journals, on the other hand, would diverge 
over time so that while the editorial policies, standards and costs can be shared to avoid cost 
escalation, the benefits of OA will drive different (i.e. better) journal characteristics and metrics for 
the OA journal relative to the subscription journal.   

A detailed explanation of ‘sister journals’ and the data we have collected that forms the evidence for 
our recommendation is set out in Appendix 1 and we would ask that you carefully consider this 
approach. In summary such an approach would: 

• Address low author take-up of open access and create a virtuous cycle of OA-driven 
improvements.  OA is still a characteristic which ranks low in authors’ priorities (see 
Appendix 1) when choosing to which journal to submit their work. Our regular author 
surveys (last year completed by over 70,000 authors from all disciplines and regions) have 
shown for many years that researchers’ top four criteria when choosing where to submit 
their draft manuscript are a journal's reputation, its relevance, the quality of its peer-review, 
and its Impact Factor. However, as noted above, our research shows that OA articles have 
the potential to receive higher levels of citations, downloads and achieve broader impact 
than subscription articles1 in hybrid journals, providing strong evidence as to the likelihood 
of such a divergence.    

• Enable publishers to launch new OA journals in an economically feasible way. Today there 
are thousands of OA journals but most don’t yet offer the choice, historic track record, 
community relationships or status of the 10,000+ existing hybrid journals. But publishers 
could convert and spawn thousands of new OA sister journals with all the current strengths 
of these existing hybrid journals, including their strong and creditable editorial set-ups and 
current IFs and with all the future potential benefits of being OA thereafter. As OA journals 
transparently perform better this will create bottom-up pressure for prospective authors to 
submit to the OA sister journals and for researchers and institutions to convince other 
research funders to align with Plan S. 
 

                                                           
1 1) OA articles achieve 269% more downloads; 2) OA articles achieve 36% more cumulative citations; 3) OA articles 
achieve 251% higher altmetric scores; 4) OA articles achieve 219% more news mentions; and 5) OA articles achieve 166% 
more policy mentions.  
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Recommendation #4: All parties to work together on a sustainable solution for highly selective 
journals and non-primary research content in journals given their different funding and cost 
characteristics 
 
While adoption of the measures above would go a long way to speed up the transition to open 
access, journals which are highly selective and / or contain a significant amount of non-primary 
research content (news and views, reviews, opinion and commentary) have different challenges to 
the majority of journals since this content is selected and created to meet the needs of target 
readers and their communities, at a higher cost per article, and with much of the content not based 
on funded research.  A different approach to Plan S compliance will be needed.   

For example, our Nature-branded journals publish high quality scientific research, reviews and 
commentary which are selected and curated by in-house editors and offer high levels of author 
service. They also publish informative, accessible content beyond primary research – all of which 
requires considerable investment. 

Further, highly selective journals, such as Nature, publish far fewer articles compared with the 
number of submissions they evaluate (7% on average, meaning 14 submissions need to be evaluated 
for every article published), requiring greater editorial involvement and associated costs. In-house 
professional editors are fundamental to the Nature journals’ ability to offer outstanding author 
service. Indeed, many other influential journals, for example AAAS’s Science, the Cell Press journals, 
NEJM, JAMA, The Lancet journals, all use in-house professional editors, which adds considerably to 
their cost bases. 

The majority of these high costs are incurred prior to article acceptance. This means immediately 
free and reusable access to the Author’s Accepted Manuscripts (AAMs) puts at risk the ability of the 
publishers of these journals to sustain these investments via the subscription model and makes a 
Green OA approach without an embargo period very difficult and risky.  

Taking a Gold OA route is also difficult. The average total cost per published research article (we 
estimate these to be in the range of €10,000 – 30,000 depending on the journal) is much higher than 
for less selective and more targeted journals (usually run by academic editors mainly focused just on 
publishing research articles) and would be very difficult to recover via a widely accepted APC.  In 
fact, it does not seem fair or sustainable for this cost to fall on the shoulders of the relatively small 
number of published authors and their research funders given the wider reader benefits and usage.   

We think that a combination of approaches is probably needed, for example:  

a) To enable a phased transition to OA to begin, support is needed via policies and additional 
funding either through the evolution of highly selective journals into hybrid journals, or 
through the creation of OA ‘sister’ journals that can evolve and develop in parallel to the 
original subscription title, or through the use of submission fees alongside APCs, plus  

b) targeted use of Author’s Accepted Manuscripts (AAMs) of research articles with a short 
embargo period (e.g. 6 months embargo but certainly not zero embargo) while the version 
of record (VoR) of many research articles would, in this case, continue to be accessible only 
via subscriptions, or sharing services such as SharedIt (see Appendix 2), which in 2018 

https://www.springernature.com/gp/researchers/sharedit
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generated over 7m free and immediate views to subscription content, to be utilised to 
provide immediate free access to the VoR without reuse rights, plus  

c) journalistic and review content continuing to be paid for via subscriptions.  

 
Creating a sustainable model for such journals is important for many stakeholders so it is important 
that publishers and cOAlition S participants cooperate in developing such possibilities as quickly as 
possible.  Given the high stakes we simply cannot risk wasting time developing solutions that turn 
out to be unacceptable.  Therefore, we suggest that cOAlition S participants organise confidential 
one-on-one sessions with relevant publishers to explore these approaches and find a jointly 
acceptable bilateral solution. 
 

Recommendation #5: Plan S principles to utilise market forces and competition to ensure 
‘reasonable’ APC levels or, if necessary, to take into account individual characteristics of journals 
and their associated publishing and workflow costs when ensuring ‘reasonable’ APC levels 

We are reassured to see cOAlition S referring to the need for a ‘fair and reasonable APC level’ as 
opposed to an APC cap.  For reasons described above, the costs of producing different journals can 
vary enormously and as such what is deemed fair and reasonable must be judged on a journal-by-
journal basis.  Additionally, many general requirements for meeting the needs of researchers and 
funders (including those of cOAlition S participants) are costly, e.g. use of DOIs, deposition of 
content and its maintenance in archives like CLOCKSS, provision of machine-formats (e.g. XML), 
linking to underlying data, code, etc. in external repositories, provision of high-quality article level 
metadata under a CCO licence, and so on.  All these, together with the variable cost of attracting 
submissions, editorial assessment, managing peer review, copy-editing and formatting articles, as 
well as other common infrastructure and overhead costs, all need to be taken into account in setting 
publishers’ APCs.  APC cost caps are therefore unviable and risk reducing competition, damaging 
author service and limiting future investments.   

The implementation guidance also calls for details on costing and pricing to be transparent. There 
are significant anti-trust legal concerns with publicly sharing these costs given the level of 
understanding it would give commercial businesses about the formulation of competitors’ pricing.   

We strongly recommend cOAlition S participants rely on competition and market forces, along with 
an acknowledgement that the additional cost factors referenced above also feed into any resulting 
APC, to determine what is ‘reasonable’.   

In addition, Springer Nature has established waiver policies already in place2 for researchers unable 
to access APC funding and for those authors based in the world’s lowest income countries as defined 
by the World Bank.  However, we do not believe it fair or sustainable for publishers to provide 
discounts for authors from middle-income countries such as Russia and China which Plan S’s 
principles currently require.  For example, China is a growing research powerhouse spending around 
€400 billion in 2015 on R&D3 and publishing the largest number of research publications in 20174 – 

                                                           
2 https://www.springernature.com/gp/open-research/policies/journal-policies/apc-waiver-countries  
3 https://www.nature.com/articles/d41586-018-00927-4  
4 https://www.enago.com/academy/china-overtakes-us-with-highest-number-of-scientific-publications/  

https://www.springernature.com/gp/open-research/policies/journal-policies/apc-waiver-countries
https://www.nature.com/articles/d41586-018-00927-4
https://www.enago.com/academy/china-overtakes-us-with-highest-number-of-scientific-publications/
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overtaking the US and the EU.  This requirement would result in Plan S funders “subsidising” authors 
from these countries at considerable additional cost given the potentially huge article volumes 
qualifying for discounts from these countries.  

The requirement to offer discounts to authors from middle-income countries needs to be 
withdrawn.  

 

Recommendation #6: Plan S to support innovative access platforms being built to provide early 
access to primary research  

Plan S is clear that while the posting of preprints of the completed manuscript in a repository or on a 
preprint server under a CC BY license is strongly encouraged, the posting of preprints is not sufficient 
to be compliant with Plan S. 

We recently launched In Review, our new open submission and peer review platform and set of 
services.  This will enable authors to follow the status of their manuscripts and open them up to the 
wider community to access for free and comment on while they are under review.  In Review is 
currently available on four BMC journals and initial feedback has been incredibly positive with 
author take-up exceeding 50% in the first few months, compared with 14% opt-in for the PLOS / 
bioRxiv option.   

We believe the ability to make work open and accessible earlier in the publication process could 
deliver demonstrable benefits to research more broadly, including earlier re-use and citations, 
facilitating collaboration opportunities, finding new discoveries with fully-indexed search, and 
ultimately enable everyone to follow, and comment on, emerging science. 

We would therefore welcome the opportunity to explore with cOAlition S the possibility for In 
Review to become a Plan S compliant platform for authors to self-archive and fulfil green OA 
embargo requirements.   
 

Conclusion 

Springer Nature believes immediately available free access and re-use rights to primary research is a 
positive development and can deliver huge benefits for the research community and wider society. 

We have been committed to open access for over 20 years and have, through a variety of initiatives, 
achieved significant success in encouraging its wider take-up.   

With support from cOAlition S funders for better promotion of OA benefits to all, long-term 
transformative arrangements, utilisation of hybrid and sister journals, green OA / sister journal 
solutions for highly selective journals, sustainable and variable APCs and support for innovative 
platforms built around providing early access to primary research, we believe we would be able to 
help the community to significantly increase take-up of OA and see its benefits more widely felt.     

 

https://www.biomedcentral.com/p/inreview
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Further information 

The bigger picture  

Our history and experience in making OA a reality have led us to identify eight principles which are 
needed in order to ensure a transition framework which is sustainable for all parties.  Springer 
Nature CEO Daniel Ropers presented these at the 14th Berlin Open Access Conference in December 
2018 and they have been shared further in subsequent conversations with funder bodies and policy 
stakeholders.  We repeat them here for consideration by cOAlition S participants.  

1. Support from researchers.  The transition approach should not hinder the advancement of 
researchers’ work and their careers. Progress on the transition to open access is likely to be 
much faster with the support of researchers.   
 

2. Minimum disruption. In the interest of researchers, the transition should aim for minimum 
disruption. Current service levels should continue to improve and not be restricted. The 
transition should not hinder or slow down new developments and innovation. 

3. Global support for Gold. A global consensus from research funding bodies around the world 
is necessary on the preferred publishing model – this includes an understanding that the 
objective is a full transition to Gold OA as a permanent sustainable solution (rather than 
Green OA which depends on the subscription model).  

4. Recognition that research and research communication is global. Policies in one part of the 
world need to take into account developments in other regions. 

5. Financial stability. Agreement that the goal is a sustainable transition to open access, and 
not short-term significant savings. This would offer all parties financial stability and allow for 
enough resources to achieve a transition. 

6. Sharing of costs and risks. All stakeholders need to take an active role and play their part. 
Neither publishers nor funders and libraries can be expected to pick up the whole bill, but all 
members of the community need to participate and share the costs and risks. This needs to 
apply across countries, disciplines, stakeholders, and especially across first movers as well as 
latecomers who currently benefit from the first movers’ progress. 

7. Sustainable transition period. There needs to be a transition period for all stakeholders to 
prepare for the shift, because not only publishing models need to shift but also budgets, 
grants, new supporting workflows, and monitoring systems. This needs time, energy and 
above all organisation. 

8. Solution for highly selective journals. Highly selective journals that showcase major 
research breakthroughs are ultimately a reader and user service. Since the costs involved are 
high relative to published volumes, it is not fair to burden all these costs on the relatively 
small number of published authors – the transition should allow for a solution that prevents 
unintended consequences of this. 
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Delivering Plan S principles  

Springer Nature is proud that we are already compliant with a number of those Plan S principles and 
additional requirements in the implementation guidance that are within publishers’ control: 

• Copyright: Authors should retain copyright of their research manuscripts and receive clear 
credit for, and ownership of, their work.  We are achieving this by getting authors to sign a 
broad exclusive Commercial Licence to Publish for original research papers and leaving 
copyright of the AAM with the authors who can therefore publish and reproduce their work 
subject to embargoes.  The AAM embargo requirement is an important one for subscription 
articles in order for their journals to be sustainable until the authors that publish in them can 
receive the support from their funders that is equivalent to the level cOAlition S participants 
say they are prepared to provide.   

• CCBY: Our preferred OA user licence already is the Creative Commons Attribution v4.0 
International licence (CC BY), and nearly all Springer Nature-owned journals with open 
access options offer the CC BY licence. CC BY is used for all articles in the BMC and 
SpringerOpen journals, in Nature Communications, the Communications journals, Scientific 
Reports, Scientific Data, Palgrave Communications, and in the majority of Springer hybrid 
journals. It is also the default licence for all other Springer Nature-owned fully open access 
journals and for OA content in all journals in the Palgrave Macmillan hybrid portfolio and in 
the majority of hybrid academic titles on the nature.com platform. 

• Waivers:  We have a comprehensive waiver programme in place and offer APC waivers and 
discounts for papers published in our fully open access journals whose corresponding 
authors are based in the world’s lowest income countries as defined by the World Bank. 
See here for further information. Requests from other authors for APC waivers and 
discounts will be considered on a case-by-case basis, and may be granted in cases of 
financial need.  This ensures that “all scientists should be able to publish their work Open 
Access even if their institutions have limited means” as required by cOAlition S. But it does 
mean that the costs of publishing these ‘free’ papers have to be picked up via the APCs paid 
by authors in other regions.  Such waivers should not be applied whole-sale to authors from 
middle-income countries.  

• Open archives: Not only do we encourage our authors to freely share their discoveries by 
encouraging preprint posting, we also encourage self-archiving and have some of the most 
liberal publisher policies in this regard.  For example, currently when a paper is accepted for 
publication in a Nature Research journal, authors are encouraged to submit the Author's 
Accepted Manuscript to PubMedCentral or other appropriate funding body's archive, for 
public release six months after first publication. In addition, authors are encouraged to 
archive this version of the manuscript in their institution's repositories and, if they wish, on 
their personal websites, also six months after the original publication. 

• ORCID/ DOI/ Crossref funders information etc. We fully support the use of personal 
identifiers both for our authors and as a way for our peer reviewers to receive the 
recognition they deserve. Following a trial where we mandated the use of ORCID identifiers 
across 14 Nature-branded journals, 10 BMC journals and 22 Springer journals for 
corresponding authors of primary research manuscripts, we recently extended this mandate 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.springernature.com/gp/open-research/policies/journal-policies/apc-waiver-countries
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to all 27 Nature Research journals and all 18 Nature Reviews journals.  Nature and Nature 
Communications are to follow in due course. 

• Quality assurance / peer review.  Specialist teams carry out meticulous fact, plagiarism and 
ethics checks and our extensive network of over 700,000 peer reviewers ensures that our 
authors’ works are reviewed by the best in field and that what we publish stands up to the 
highest level of scrutiny.  We are members of COPE and have a dedicated Research Integrity 
Group which monitors the work of our editors, supports them when needed, and quickly 
and expertly addresses any problems found and applies any new insights to prevent 
repetition. 
 

And delivering Open Research 

But, building and growing an expanding Gold OA portfolio is just one way we are making our content 
accessible and supporting Open Research. 

• We help all researchers to freely share their discoveries by: encouraging preprint posting 
and self-archiving (see below); pioneering new approaches to data- and code-sharing with 
progressive editorial policies; encouraging the sharing of protocols; and recognising that 
papers are not the only research output that deserves credit and preservation.  

• All Springer Nature authors are sent a SharedIt link to their research paper. SharedIt is our 
content-sharing initiative and we were the first major publisher to enable sharing of 
subscription content. SharedIt enables authors, researchers and selected media to share 
links to text-only versions of research papers published in our subscription journals across 
our portfolio. In 2018, SharedIt links resulted in over 7m free and immediate views to 
subscription content.  

• We are also developing ways in which users can access Springer Nature online resources on 
any device at any time, and due to remote access policies, from anywhere, as well as 
working with organisations such as ResearchGate (with the aim of benefitting their 15m 
users) to facilitate the sharing of articles on other platforms. 

• In addition, our award-winning journalistic content, press activity, pod casts and blog 
networks makes scientific research accessible and understandable to a wider audience of 
consumers, corporations, healthcare professionals, government and policy-makers, and, 
with 10 local language editions of Scientific American, a wider geographic audience of 
science-interested consumers running over 120m online sessions per annum. 
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Appendix 1: Hybrid and Sister journals  

1. The case for ‘hybrid’ journals 

The author perspective – reasons for choosing to submit to a particular journal 

Springer Nature runs a continuous journal author satisfaction survey. In 2018, we received 27,791 
completed questionnaires from authors who published in our hybrid journals. As part of the survey, 
we ask authors to indicate which were the three most important reasons for choosing to submit to 
the particular journal. Given the volumes of international research collaborations we have 
considered authors funded cOAlition S signatories and the EU/ERC. 

Chart 1 shows the results for all authors as well as authors who received funding from either the 
cOAlition S signatories or the EU/ERC. Four factors really stand out, the relevance, reputation and 
readership of the journal as well as the Impact Factor. Without a doubt, it needs significant time and 
investment for publishers and journals to develop the reputation and brand of the publication and 
establish a wide and loyal readership.  

To become compliant with Plan S’s current principles, academic society publishers, university 
presses, and commercial publishers would all have to consider launching an enormous number of 
new fully OA journals. Today there are thousands of fully OA journals but most don’t yet offer the 
choice, historic track record, community relationships or status of the 10,000+ existing hybrid 
journals. Indeed, there are very many disciplines and impact levels where authors currently don’t 
have an appropriate option to publish in an established fully OA journal. Publishers will by and large 
struggle with the amount of investment needed, the cumulative risks of so much change and the 
significant elapsed time (compared with the time window available) necessary to create, promote 
and build up sufficient brand new OA journals to replace their existing journals. The latter isn’t 
something publishers can solve, this is about research community understanding and trust and it 
takes many years to earn this. 

 

Chart 1: What were the three most important reasons for choosing to submit to the journal XYZ? 

  
0% 10% 20% 30% 40% 50% 60% 70% 80%

Influence from someone at Springer Nature

Having the paper published by Springer…

To publish open access

Speed of publication

Previous experience

Influence from a colleague/peer

The readership of the journal

Impact factor

The reputation of the journal

Relevance to my discipline

Funded by cOAlition S, EU and ERC All authors
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Gap analysis of fully Open Access journals 

As mentioned, there are very many disciplines and impact levels where authors currently don’t have 
an appropriate option to publish in a fully OA journal. Out of the 11,655 journals that were indexed 
by the 2017 Journal Citation Reports, 1,270 are also indexed by DOAJ (=11%). Of them, 687 currently 
use the CC BY and 13 the CC BY-SA licenses, resulting in 700 journals that are indexed by both 
databases and would be Plan S compliant.  

To identify current gaps of fully OA journals, we analysed each of the 200+ categories in the Journal 
Citation Reports by impact clusters (using the Impact Factor ranking quartile as a proxy) to identify 
clusters where there currently are Plan S compliant fully OA journals and where there are gaps. 

The results clearly show that there are very many gaps. Out of the 908 segments in this analysis (227 
disciplines and four quartiles), there is no Plan S compliant fully OA journal in 451 segments (=50% of 
segments). In 597 segments (=66%) there would be very little choice (less than 5% of journals being 
compliant), and in 710 segments (=78%) choice is still somewhat limited (less than 10% of journals 
being compliant). 

However, there are significant differences by discipline (see tables 1-13). While we see in the 
multidisciplinary segment as well as many medical and biomedical disciplines a significant number of 
fully OA journals that publish under CC BY and CC BY-SA licenses, the options for authors are already 
more limited in many disciplines in the Agricultural & Biological Sciences, Earth & Environmental 
Sciences as well as in Chemistry and Physics & Astronomy. In Engineering & Applied Sciences, 
Computer Science, Mathematics & Statistics, Business & Economics, Psychology and Humanities & 
Social Sciences we would have at the moment only a very low number of Plan S compliant fully OA 
journals. 

 

Table 1: Multidisciplinary Science  

 
JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Multidisciplinary Sciences 64 31% 38% 13% 0% 20%
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Table 2: Medicine  

 
  

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Public, Environmental & Occupational Health 336 12% 20% 6% 5% 11%
Psychiatry 284 3% 6% 6% 4% 5%
Nursing 233 0% 0% 0% 7% 2%
Oncology 222 18% 11% 4% 7% 10%
Surgery 200 2% 0% 4% 2% 2%
Clinical Neurology 197 2% 6% 6% 2% 4%
Medicine, General & Internal 154 8% 3% 8% 10% 7%
Endocrinology & Metabolism 143 3% 6% 14% 6% 7%
Veterinary Sciences 140 9% 11% 6% 6% 8%
Rehabilitation 134 3% 0% 3% 6% 3%
Radiology, Nuclear Medicine & Medical Imaging 128 3% 13% 3% 9% 7%
Cardiac & Cardiovascular Systems 128 6% 0% 6% 9% 5%
Pediatrics 124 3% 16% 0% 0% 5%
Health Care Sciences & Services 94 13% 17% 9% 4% 11%
Dentistry, Oral Surgery & Medicine 91 5% 13% 4% 0% 5%
Infectious Diseases 88 14% 23% 5% 9% 13%
Obstetrics & Gynecology 83 0% 10% 5% 0% 4%
Nutrition & Dietetics 81 10% 25% 10% 5% 12%
Sport Sciences 81 5% 0% 0% 5% 2%
Gastroenterology & Hepatology 80 0% 0% 10% 10% 5%
Pathology 79 11% 10% 5% 0% 6%
Orthopedics 77 0% 5% 16% 5% 6%
Urology & Nephrology 76 0% 5% 6% 5% 4%
Hematology 71 6% 0% 0% 0% 1%
Peripheral Vascular Disease 65 0% 0% 6% 0% 2%
Dermatology 63 0% 0% 0% 0% 0%
Ophthalmology 59 0% 0% 13% 13% 7%
Respiratory System 59 0% 13% 7% 7% 7%
Substance Abuse 54 0% 14% 7% 7% 7%
Geriatrics & Gerontology 53 23% 15% 8% 0% 11%
Otorhinolaryngology 41 0% 10% 10% 0% 5%
Critical Care Medicine 33 13% 13% 0% 0% 6%
Rheumatology 31 0% 13% 25% 0% 10%
Anesthesiology 31 0% 0% 13% 0% 3%
Medical Laboratory Technology 30 0% 0% 0% 0% 0%
Integrative & Complementary Medicine 27 0% 43% 0% 0% 11%
Allergy 27 0% 14% 14% 0% 7%
Emergency Medicine 26 33% 0% 0% 14% 12%
Medical Informatics 25 33% 33% 0% 0% 16%
Audiology & Speech-Language Pathology 25 0% 0% 0% 0% 0%
Transplantation 25 0% 0% 0% 0% 0%
Anatomy & Morphology 21 20% 0% 0% 0% 5%
Tropical Medicine 20 80% 20% 20% 0% 30%
Primary Health Care 19 25% 20% 0% 0% 11%
Medical Ethics 16 25% 25% 0% 25% 19%
Medicine, Legal 16 0% 0% 0% 0% 0%
Neuroimaging 14 0% 0% 0% 0% 0%
Andrology 6 0% 0% 0% 0% 0%
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Table 3: Life & Biomedical Sciences 

 

Table 4: Agricultural & Biological Sciences 

 
Table 5: Earth & Environmental Science 

 
  

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Biochemistry & Molecular Biology 292 7% 7% 5% 4% 6%
Neurosciences 261 11% 22% 12% 2% 11%
Pharmacology & Pharmacy 261 3% 0% 6% 3% 3%
Cell Biology 190 9% 25% 6% 4% 11%
Genetics & Heredity 171 17% 30% 7% 9% 16%
Biotechnology & Applied Microbiology 160 23% 10% 8% 5% 11%
Immunology 155 13% 10% 8% 5% 9%
Medicine, Research & Experimental 133 15% 21% 9% 6% 13%
Microbiology 125 19% 25% 3% 6% 14%
Toxicology 94 4% 4% 4% 4% 4%
Physiology 83 15% 0% 0% 10% 6%
Biochemical Research Methods 79 21% 5% 10% 10% 11%
Biophysics 72 0% 0% 6% 6% 3%
Mathematical & Computational Biology 59 36% 33% 20% 0% 22%
Parasitology 37 44% 22% 11% 10% 22%
Virology 35 13% 33% 11% 11% 17%
Reproductive Biology 29 0% 14% 14% 0% 7%
Cell & Tissue Engineering 24 0% 33% 0% 0% 8%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Plant Sciences 222 9% 2% 9% 5% 6%
Zoology 166 5% 2% 12% 7% 7%
Ecology 158 3% 15% 3% 5% 6%
Marine & Freshwater Biology 106 0% 15% 8% 0% 6%
Entomology 96 4% 0% 8% 13% 6%
Water Resources 90 5% 13% 0% 9% 7%
Agronomy 87 5% 9% 14% 9% 9%
Biology 85 19% 14% 10% 9% 13%
Forestry 66 6% 6% 13% 12% 9%
Agriculture, Dairy & Animal Science 60 20% 13% 13% 20% 17%
Agriculture, Multidisciplinary 56 7% 0% 29% 7% 11%
Biodiversity Conservation 55 23% 14% 43% 0% 20%
Behavioral Sciences 51 0% 8% 15% 0% 6%
Fisheries 50 8% 8% 0% 0% 4%
Evolutionary Biology 49 8% 17% 8% 0% 8%
Developmental Biology 42 10% 0% 20% 0% 7%
Horticulture 37 0% 0% 22% 0% 5%
Soil Science 34 0% 0% 0% 11% 3%
Mycology 29 0% 14% 0% 0% 3%
Ornithology 25 0% 0% 17% 0% 4%
Limnology 20 0% 0% 0% 0% 0%
Agricultural Economics & Policy 17 0% 0% 0% 0% 0%
Agricultural Engineering 14 0% 0% 33% 50% 21%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Environmental Sciences 241 5% 5% 0% 7% 4%
Geosciences, Multidisciplinary 189 17% 11% 9% 13% 12%
Meteorology & Atmospheric Sciences 86 29% 18% 19% 18% 21%
Geochemistry & Geophysics 85 5% 5% 14% 0% 6%
Geography 84 0% 0% 0% 5% 1%
Oceanography 64 0% 6% 6% 6% 5%
Paleontology 55 15% 0% 0% 14% 7%
Geography, Physical 49 8% 8% 8% 15% 10%
Geology 47 9% 8% 0% 17% 9%
Remote Sensing 30 0% 13% 14% 0% 7%
Mineralogy 29 0% 14% 0% 0% 3%
Mining & Mineral Processing 20 0% 20% 20% 20% 15%
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Table 6: Chemistry 

 
Table 7: Physics & Astronomy 

 
Table 8: Engineering & Applied Sciences 

 

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Chemistry, Multidisciplinary 171 5% 12% 9% 7% 8%
Chemistry, Physical 146 3% 5% 3% 3% 3%
Food Science & Technology 133 6% 3% 3% 6% 5%
Chemistry, Analytical 80 0% 5% 15% 0% 5%
Chemistry, Applied 71 0% 0% 0% 6% 1%
Chemistry, Medicinal 59 7% 0% 0% 0% 2%
Chemistry, Organic 57 0% 7% 0% 0% 2%
Chemistry, Inorganic & Nuclear 45 0% 0% 0% 0% 0%
Spectroscopy 42 0% 0% 20% 0% 5%
Electrochemistry 28 0% 0% 14% 0% 4%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Physics, Applied 146 14% 0% 8% 0% 5%
Mechanics 134 0% 3% 0% 3% 1%
Optics 94 4% 4% 13% 4% 6%
Physics, Multidisciplinary 78 11% 10% 0% 0% 5%
Physics, Condensed Matter 67 6% 0% 0% 12% 4%
Astronomy & Astrophysics 66 13% 0% 6% 6% 6%
Thermodynamics 59 0% 0% 0% 7% 2%
Physics, Mathematical 55 0% 0% 7% 7% 4%
Physics, Atomic, Molecular & Chemical 36 22% 11% 11% 0% 11%
Acoustics 31 14% 13% 0% 0% 6%
Physics, Fluids & Plasmas 31 0% 0% 0% 0% 0%
Physics, Particles & Fields 29 43% 29% 43% 13% 31%
Physics, Nuclear 20 20% 0% 40% 0% 15%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Materials Science, Multidisciplinary 285 10% 8% 8% 4% 8%
Engineering, Electrical & Electronic 260 2% 5% 5% 3% 3%
Engineering, Chemical 137 0% 3% 6% 9% 4%
Engineering, Civil 128 3% 3% 13% 3% 5%
Engineering, Mechanical 128 0% 6% 3% 6% 4%
Energy & Fuels 97 4% 8% 17% 4% 8%
Nanoscience & Nanotechnology 92 9% 22% 17% 0% 12%
Telecommunications 87 0% 5% 9% 14% 7%
Polymer Science 87 5% 5% 0% 5% 3%
Engineering, Multidisciplinary 86 0% 0% 5% 9% 3%
Engineering, Biomedical 78 11% 0% 11% 0% 5%
Metallurgy & Metallurgical Engineering 75 0% 11% 5% 5% 5%
Construction & Building Technology 62 0% 6% 7% 0% 3%
Automation & Control Systems 61 0% 0% 0% 6% 2%
Instruments & Instrumentation 61 0% 20% 7% 6% 8%
Engineering, Environmental 50 0% 0% 0% 0% 0%
Engineering, Industrial 47 0% 0% 0% 8% 2%
Engineering, Manufacturing 46 0% 0% 0% 0% 0%
Green & Sustainable Science & Technology 39 0% 10% 22% 0% 8%
Engineering, Geological 36 0% 0% 0% 0% 0%
Transportation Science & Technology 35 0% 0% 33% 11% 11%
Nuclear Science & Technology 33 0% 0% 13% 0% 3%
Materials Science, Biomaterials 33 0% 13% 0% 0% 3%
Materials Science, Characterization & Testing 33 0% 0% 0% 0% 0%
Engineering, Aerospace 31 0% 0% 13% 0% 3%
Imaging Science & Photographic Technology 27 0% 14% 0% 0% 4%
Materials Science, Ceramics 27 0% 14% 14% 0% 7%
Robotics 26 0% 14% 17% 14% 12%
Crystallography 26 17% 14% 0% 0% 8%
Materials Science, Composites 26 0% 0% 0% 0% 0%
Materials Science, Textiles 24 0% 0% 0% 0% 0%
Materials Science, Paper & Wood 21 0% 0% 0% 0% 0%
Engineering, Petroleum 19 25% 20% 0% 0% 11%
Materials Science, Coatings & Films 19 0% 20% 0% 0% 5%
Engineering, Marine 14 0% 0% 0% 25% 7%
Engineering, Ocean 14 0% 0% 0% 0% 0%
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Table 9: Computer Science 

 

Table 10: Mathematics & Statistics 

 
Table 11: Business & Economics 

 
Table 12: Psychology 

 
 

  

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Computer Science, Information Systems 149 3% 5% 0% 11% 5%
Computer Science, Artificial Intelligence 132 0% 3% 0% 0% 1%
Computer Science, Interdisciplinary Applications 105 8% 0% 0% 0% 2%
Computer Science, Software Engineering 104 0% 4% 0% 4% 2%
Computer Science, Theory & Methods 103 0% 0% 0% 0% 0%
Computer Science, Hardware & Architecture 52 0% 0% 0% 0% 0%
Computer Science, Cybernetics 22 0% 0% 0% 17% 5%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Mathematics 309 4% 5% 3% 0% 3%
Mathematics, Applied 252 0% 3% 5% 3% 3%
Statistics & Probability 123 3% 0% 0% 0% 1%
Mathematics, Interdisciplinary Applications 103 8% 4% 4% 4% 5%
Logic 20 0% 0% 0% 0% 0%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Economics 353 1% 3% 1% 8% 3%
Management 209 0% 0% 2% 8% 2%
Business 140 0% 0% 3% 9% 3%
Business, Finance 98 0% 0% 0% 0% 0%
Operations Research & Management Science 83 0% 0% 0% 0% 0%
Industrial Relations & Labor 27 17% 0% 0% 0% 4%

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Psychology, Multidisciplinary 135 3% 3% 6% 9% 5%
Psychology, Clinical 127 3% 0% 0% 0% 1%
Psychology, Experimental 85 0% 0% 0% 5% 1%
Psychology, Applied 82 0% 0% 0% 5% 1%
Psychology 78 0% 5% 0% 0% 1%
Psychology, Developmental 73 0% 0% 0% 0% 0%
Psychology, Social 64 0% 0% 6% 0% 2%
Psychology, Educational 59 0% 0% 0% 0% 0%
Psychology, Biological 14 0% 0% 0% 0% 0%
Psychology, Mathematical 13 0% 0% 0% 0% 0%
Psychology, Psychoanalysis 12 0% 0% 0% 0% 0%
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Table 13: Humanities & Social Sciences 

 

 

Conclusion 

Instead of investing in a replication of the existing infrastructure, with consequential on-costs to all 
including cOAlition S members, all stakeholders should benefit from the existing infrastructure, 
brands and workflows of ‘hybrid’ journals, while publishing models will continue to change and 
develop. 

 

  

JCR Category # Journals Q1 OA% Q2 OA% Q3 OA% Q4 OA% Total OA% 
Education & Educational Research 239 2% 5% 0% 7% 3%
Linguistics 181 0% 4% 7% 2% 3%
Political Science 169 0% 0% 2% 2% 1%
Law 147 0% 0% 0% 0% 0%
Sociology 146 0% 0% 0% 3% 1%
Environmental Studies 108 0% 4% 4% 4% 3%
History & Philosophy Of Science 105 8% 0% 0% 7% 4%
Social Sciences, Interdisciplinary 98 0% 4% 8% 4% 4%
History 89 0% 0% 0% 4% 1%
Information Science & Library Science 89 0% 5% 4% 5% 3%
International Relations 85 0% 0% 5% 5% 2%
Anthropology 85 0% 0% 0% 5% 1%
Communication 84 0% 0% 0% 0% 0%
Health Policy & Services 79 16% 25% 15% 0% 14%
Area Studies 68 0% 0% 6% 0% 1%
Criminology & Penology 61 0% 0% 0% 0% 0%
Planning & Development 57 0% 0% 0% 0% 0%
Ethics 51 8% 8% 0% 15% 8%
Hospitality, Leisure, Sport & Tourism 50 0% 0% 0% 0% 0%
Social Sciences, Mathematical Methods 49 8% 0% 0% 0% 2%
Public Administration 47 0% 0% 0% 8% 2%
Family Studies 47 0% 0% 0% 0% 0%
Social Sciences, Biomedical 43 0% 9% 0% 8% 5%
Education, Scientific Disciplines 42 10% 0% 20% 8% 10%
Social Work 42 0% 0% 0% 0% 0%
Womens Studies 42 0% 0% 0% 0% 0%
Education, Special 40 0% 0% 0% 0% 0%
Social Issues 40 0% 0% 10% 0% 3%
Urban Studies 40 0% 0% 0% 10% 3%
Cultural Studies 40 0% 0% 0% 0% 0%
Gerontology 36 11% 0% 0% 0% 3%
History Of Social Sciences 31 0% 0% 0% 0% 0%
Demography 28 0% 0% 0% 14% 4%
Ethnic Studies 16 0% 0% 0% 0% 0%
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2. The case for ‘sister’ journals 

As outlined before, we strongly recommend that Plan S continues to accept hybrid journals as policy 
compliant or, if this really isn’t possible, then as a minimum to accept sister journals as described 
below as policy compliant. 

In common usage, the term ‘sister journal’ is referred to a newer journal that is affiliated with an 
older, well-established journal in the same field. It’s quite a loose term that, however, implies that 
both journals, in general, have different characteristics. This is in contrast to the term ‘mirror 
journal’, which in the current discussions about Plan S is often referred to a journal that de facto is 
sharing exactly the same characteristics as the original hybrid journal, except for the business model. 
We believe that splitting a hybrid journal into two affiliated journals, one fully Open Access and one 
subscription-based, will be much closer to the ‘sister’ than the ‘mirror journal’ concept if they are set 
up in a way that would allow both journals to develop their own characteristics over time and 
therefore diverge from each other.  

In our modelling at Springer Nature, we see that a pair of journals created by splitting a hybrid 
journal will diverge over time as the benefits of Open Access drive different (ie better) journal 
characteristics for the OA journal relative to the subscription journal. As a result, Impact Factors and 
alternative metrics of sister journals will start with a common value but substantially diverge over 
time.  

It should be noted that the Impact Factor is named here and modelled below because, as shown in 
Table 1, researchers tell us that it is their third most important consideration when submitting an 
article after relevance and reputation. 

The impact advantage of Open Access articles at Springer Nature hybrid journals 

To analyse the impact advantage of Open Access articles at Springer Nature hybrid journals, we 
downloaded the citation data, as well as article metadata of all English-language hybrid Springer 
Nature journals that were published between 2015 and 2016 from the Web of Science via the InCites 
interface. We then added the Open Access status of the article as well as the number of downloads 
from internal Springer Nature databases. The Attention Score from Altmetric was added to the 
dataset, too. Across both publication years, we found that OA articles in hybrid journals have higher 
values across all metrics considered, attracting significantly more downloads, attention and citations 
compared to non-OA articles. 

Table 14: Publication year 2015  

 

 

 

 

Table 15: Publication year 2016   

OA status 
Number 
of 
articles 

Download Attention Score Citation 

Average Median Average Median Average Median 

OA 12,170 2,278 1,497 7.6 1 8.0 5 

Non-OA 137,801 477 325 2.1 0 4.6 0 

OA/Non-OA   478%   362%   174%   

OA status 
Number 
of 
articles 

Download Attention Score Citation 

Average Median Average Median Average Median 

OA 8,643 2,330 1,500 5.9 1 12.7 8 

Non-OA 138,130 505 339 1.8 0 7.0 4 

OA/Non-OA   461%   328%   181%   
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Journal-level metrics: Impact Factor 

Those better metrics on an article level for OA articles would also improve the metrics on a journal 
level for a potential ‘sister’ OA journal. To illustrate this advantage, we calculated the hypothetical 
2017 Impact Factors for both the potential OA sister journal as well as the ‘subscription-only’ journal 
for all hybrid Springer Nature journals that published at least 10 OA and subscription articles during 
2015 and 2016. While the Impact Factor of the ‘subscription-only’ journal would decrease slightly, 
the Impact Factor of the ‘sister’ OA journal would increase substantially, making it more attractive to 
potential authors. Under this model, 40% of journals would increase their Impact Factor by more 
than 1, another 19% by more than 0.5. 

Table 16: Actual and hypothetical Impact Factors for OA sister journals 

Average 2017 Impact Factor: 
all articles 

Average 2017 Impact Factor: 
Subscription articles 

Average 2017 Impact Factor: 
OA articles 

2.743 2.613 3.618 

   
This difference would become even more distinct if OA mandates applied to all articles funded by 
Plan S signatories since these articles have significantly higher than average citation rates. Data for 
the Springer Nature hybrid journals in this sample suggest a citation advantage of approx. 70% for 
both cOAlition and EU/ERC funded research. 

 

Table 17: Average citations of articles published 2015-16 by funder group and OA status 

OA Status  
cOAlition S funded EU/ERC funded 

Yes No Advantage Yes No Advantage 

OA 10.2 7.6 34% 12.3 7.2 71% 

Non-OA 9.9 5.8 71% 9.7 5.8 67% 

 

Conclusion 

This data clearly suggests that the journal-level metrics of the two journals would substantially 
diverge over time, mainly driven by two factors. Firstly, the overall better impact metrics of the OA 
articles, and, secondly, by the higher impact nature of the content that is based on funding of Plan S 
signatories. Both factors would combine, driving up the OA journal metrics, attracting more and 
better submissions to the OA ‘sister’ journal, thus accelerating the transition to OA, compared to a 
scenario where hybrid journals would share the same metrics. By contrast the performance of 
subscription ‘sister’ journals will generally decline. As long as some research funders and institutions 
continue not to support funded OA these journals will persist but their future will then be in the 
hands of research funders and institutions rather than publishers. 
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Appendix 2: SharedIt 

Our Springer Nature SharedIt content-sharing initiative means that links to view-only, full-text 
subscription research articles can be posted anywhere - including on social media platforms, author 
websites and in institutional repositories - so researchers can share research with colleagues and 
general audiences. 

How it works 

• Springer Nature provides its authors and readers with shareable links to view-only versions 
of peer-reviewed research papers 

• Reasonable sharing is encouraged for non-commercial, personal use 
• The shareable links can be posted anywhere, including via social channels and on other 

highly-used sites, institutional repositories and authors’ own websites, as well as on 
scholarly collaborative networks 

• The initiative also enables more than 200 media outlets and blogs to link to a read-only 
version of full-text subscription articles 

• For open-access articles, all readers will be able to download, print and save an enhanced 
PDF, or to view the full-text HTML version 

• For subscription articles, subscribers will be able to download, print and save an enhanced 
PDF, or to view the full-text HTML version. 

• In 2018 over 7m free and immediate views to subscription content were generated via 
SharedIt links 

 
The tools that enable SharedIt, offering hyperlinked citations, annotation capabilities and advanced 
article metrics, are provided by ReadCube.  Please email sharedit@springernature.com if you have 
further questions. 

  

mailto:sharedit@springernature.com
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Appendix 3: White Paper on Assessing the Open Access effect for hybrid journals  
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Assessing the open access effect for hybrid journals 1

Foreword  

At Springer Nature, we believe our role is to help researchers advance discovery. An 
important route to achieving this is by making their findings – research articles, books 
and datasets – as discoverable, accessible, understandable, usable, reusable, and 
shareable as possible. Open approaches benefit the whole scientific and research 
community, facilitating collaboration, reducing friction and inefficiency, speeding up 
discovery, aiding the application of research to solve real-world problems, fostering 
economic growth, and increasing the public’s appreciation of research. As such we are 
committed to moving to an Open Science approach, in support of governments, 
research funding bodies, institutions, and researchers, wherever they are also 
committed to this goal and it is practical and sustainable to do so. 

For nearly twenty years, we have provided researchers with the ability to publish 
immediate ‘gold’ open access (OA), primarily through launching and growing new fully 
OA journals, and by offering OA options for our Springer and Palgrave subscription 
journals (i.e. hybrid OA). As a publisher, Springer Nature supports gold OA, believing that 
in most cases it provides the simplest, most open and most sustainable route to OA, as 
well as offering the greatest benefits to the research community and beyond. 

We recognise though, that currently the subscription model remains the most viable 
route for the majority of research and, for the foreseeable future, for highly selective 
journals that require significant editorial investment, such as Nature. We therefore also 
offer some of the most liberal self-archiving policies to support ‘green’ OA, we encourage 
sharing of all articles via our free service, SharedIt, and we work with Scholarly 
Collaboration Networks, such as ResearchGate, to facilitate the sharing of articles on 
such platforms. Equally it is important that all articles are made available via machine 
readable interfaces and that their bibliographic reference lists and metadata are made 
openly accessible. At Springer Nature we achieve this via CrossRef and via SciGraph.

Returning to gold OA articles, last year we published over 75,000 OA articles in more than 
600 fully OA journals – the most significant portfolio of OA journals in the world. We pioneered 
the hybrid approach, launching Springer Open Choice in 2004. Today, we offer authors OA 
options in more than 1,900 journals, representing 92% of our English-language subscription-
based journals. Last year, we published over 15,000 OA articles via this mechanism. 

Why is this breadth of OA publishing so important to the success of OA, open research and 
to advancing discovery more broadly? As we recently illustrated in our UK case study, much 
of the growth of OA has been facilitated through hybrid journals as well as through our fully 
OA journals. There are a number of reasons why hybrid journals, in our view, remain key:

 1.  Funding: A recent report from Research Consulting found gold OA uptake is largely driven 
by, and reliant upon, the availability of funding. With an incredibly mixed picture 
internationally for OA funding, hybrid journals – with their stable income via the 
subscription model – have enabled us as a publisher to support the take-up and growth of 
OA in this complex market in a sustainable way. As a global publisher we need to ensure 
that we serve the whole community, including researchers in disciplines which are unable 
to attract public funding, and those who are in countries where research funds are limited.

Steven Inchcoombe,  
Chief Publishing Officer,  
Springer Nature
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 2.  Author choice: Hybrid journals continue to present an attractive choice to authors. We 
know that authors are motivated first and foremost by their desire to be published in a 
relevant peer-reviewed journal with a strong reputation in their community. OA is 
rarely their first concern. Our regular author surveys (last year completed by over 
70,000 authors from all disciplines and regions) have shown for many years that 
researchers’ top four criteria when choosing where to submit their draft manuscript 
are a journal's reputation, its relevance, the quality of its peer-review, and its Impact 
Factor. OA has risen from #10 five years ago to #8 today. Many fully OA journals, 
especially those published by Springer Nature, now have high levels of citations and 
usage – and good reputations, readership and author communities – they  are 
challenging well-established journals. However, it remains the case that the vast 
majority of journals today that can offer immediate OA publication are hybrid.

 3.  Cost of transition: Without this mixed model approach, the cost of facilitating OA 
options would be significantly greater: in order to support the global research 
community, we would need to create new OA journals to mirror our 1,900 subscription 
hybrid journals; we could not simply adapt all of these existing journals. The 
additional cost/time/risk/disruption for the whole research ecosystem as well as to 
publishers would be huge compared with the opportunity to progress an orderly 
evolution. And yet, in 2018, a number of research funders are considering excluding 
hybrid journals or capping their APCs, which we believe would risk a significant 
regression in OA uptake, based on the continued demand from authors for these 
established journals.

Recognising the importance of the hybrid option, we commissioned Digital Science to 
undertake the analysis summarised in this white paper, to show whether there is real 
benefit for authors, their institutions, and funders in choosing the gold OA publishing 
option in hybrid journals. This topic spawns much debate, particularly around the 
economic value of the hybrid model. In our view, in the complex international research 
ecosystem, hybrid journals are critical for facilitating the on-going growth of OA in a 
sustainable way, where underpinning support remains via subscriptions in most cases.

The results of this analysis clearly show that hybrid OA offers significant benefits for 
researchers, increasing usage, citations, and attention. On average, OA articles are 
downloaded four times as often as non-OA articles. Some of this is undoubtedly usage by 
interested people that do not have the benefit of an affiliation with a subscribing 
institution, but some is likely by researchers from subscribing institutions that are 
travelling or just not on their campus. Turning to citations, on average OA articles are cited 
1.6 times more frequently than similar subscription articles. And looking at Altmetric, on 
average, OA articles attracted 2.4 times more attention than non-OA articles.

As noted in the discussion at the end of this white paper, we cannot control for all variables in 
this type of analysis, and in particular there is a selection bias risk – for example, that authors 
choose OA for their most significant work. Nonetheless, several of the specific findings from 
this study indicate that OA does of itself confer benefits, including the comparison of article 
cohorts from a single country (the UK). The most direct comparison is between recognised 
users where usage of OA articles is approximately 1.5 times higher, indicating likely 
enhanced discovery, resulting in part from greater sharing.

We hope that the findings in this white paper demonstrate the value hybrid journals are 
bringing, to complement fully OA journals, directly to researchers, and by extension to 
funders, institutions, and to society more broadly.
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Foreword  

To create an open research ecosystem, open access is just one part of a greater 
whole. To have open research we must also have open peer review, open data, 
open systems around provenance and reproducibility, and open frameworks for 
indicators and metrics. Open access (OA) is open communication and open 
dissemination of research results, which is a critical first piece in a longer journey. 

At Digital Science, we have sought to complement OA with technologies that support 
the core of OA but also the wider ecosystem of open research around it. The 
connections between objects that are needed to meet the needs of initiatives such as 
OpenAIRE are codified in the data held in articles, which are often not structured or 
formulated in a standardised infrastructure. At least three Digital Science products 
(Dimensions, Symplectic Elements, and figshare) attempt to solve that problem of 
linkage from different perspectives.

Research itself is changing fundamentally. The relationship that research has with data 
is driving a revolution across fields – almost all researchers now need data skills. 
Digital Humanities is an emergent and exciting field that uses these new skillsets in a 
context that could not have been imagined 30 years ago. Collaboration is increasingly 
global as the internet facilitates communication beyond political and geographical 
boundaries. All this is driven by a technology that enables us to dream big about the 
possibilities of opening up research to increase the pace of discovery.

With this in mind, it is a pleasure to work with our sister company, Springer Nature, to 
produce this analysis on a topic so close to both our hearts. Gaining insights into how 
to move OA forward in a sustainable way to power the open research ecosystem of the 
future is core to both our missions. We also want it to help others in academia and 
beyond, to understand the infrastructural challenges that we need to overcome in the 
next few years.

On a final note, the outlook seems positive. The case for OA is established. The results 
in this study make it clear that OA certainly benefits the scholarly community and we 
make a strong case that the signal from Altmetric for the route to impact of open 
research demonstrates that openness makes a huge difference. The direction of travel 
should be clear.

Daniel Hook, 
Digital Science
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Executive summary 

This white paper explores the impact advantage of open access (OA), looking 
specifically at Springer Nature hybrid journals. Previous studies have defined ‘impact’ 
in various ways; here we consider usage (downloads), research impact (citations), and 
broader impact (looking at Altmetric scores, news, and policy mentions).

The results present strong evidence that OA articles in hybrid journals attract 
significantly more downloads, citations, and attention compared with articles 
published non-OA in hybrid journals.

Methodology:
We performed two multidisciplinary studies: first, taking a global sample of 73,925 
journal articles published in Springer Nature hybrid journals from January to June 2014; 
and second, focusing on articles in Springer Nature hybrid journals with corresponding 
authors affiliated to UK institutions, including 3,087 OA articles published in 2016, along 
with a comparison set of 6,027 non-OA articles published in 2014 and 2015. Informed 
by earlier research, we examined the relationship between OA and usage (measured in 
terms of downloads), citations, and broader impact (using Altmetric data). In a model, we 
corrected for the influence of variables at the author level (institutional reputation, 
based on the proxy of a university ranking, and geographic region) and the journal level 
(Impact Factor, as a proxy for perceived journal prestige, and subject field).

Key findings:
Across both studies (global and UK), we found OA articles in hybrid journals benefit from 
an advantage across all metrics considered, attracting significantly more downloads, 
citations, and attention compared to non-OA articles.

Downloads:
Global:
 •  OA articles are downloaded significantly more often than non-OA articles, even 

when controlling for Impact Factor and institution ranking. 
 •  In the global study, OA articles were downloaded on average four times more 

often than non-OA articles. After controlling for several variables, our model 
predicted 269% more downloads.

 • A usage advantage was found across all subject fields.

UK:
  •  The UK study found a similar usage benefit, with 3.2 times more downloads for 

OA articles on average. 

 OA articles in hybrid 
journals benefit from 
an advantage across 
all metrics 
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Citations:
Global:
 •  In the global study, we found that OA articles attract an average of 1.6 times 

more citations.
 •  The citation advantage was found across all subjects, with the most significant 

gain for articles in clinical medicine, where OA articles attracted almost twice as 
many citations.

 •  The model for the global study predicted that OA articles receive 36% more 
cumulative citations, after controlling for the influence of other variables.

UK:
 •  In the UK study, after two years, OA articles had gained an average of 1.6 times 

more citations than non-OA articles. The model predicted that OA articles were 
cited 30% more than non-OA articles.

 •  The most recent articles published in the UK study were only 15 months old at 
the time of analysis, which is relatively early in terms of assessing scholarly 
impact. These results should therefore be considered as directional only.

Attention: 
Global:
 • In the global study, OA articles attracted an average of 2.4 times more attention. 
 •  OA articles received 1.9 times more news mentions on average, with the model 

predicting that OA articles have 219% more news mentions. 
 •  On average, OA articles received 1.2 times as many mentions in policy 

documents. The model predicted OA articles have 166% more policy mentions.

UK:
 •  In the UK study, the average Altmetric score after one year for OA articles was 

3.2 times higher than for non-OA articles. 

In this white paper, we first quantified the OA advantage in terms of averages. However, 
owing to the non-normalized distribution of impact data, we also used statistical models to 
quantify the advantage while controlling for confounding factors. Whilst we found strong 
evidence of an OA advantage while controlling for some factors that also likely influence 
downloads, citation, and mentions (including Impact Factor, author institutional affiliation, 
and subject), we acknowledge that there are a number of other factors that may also play 
a role, which are not addressed here, such as the availability of articles through other 
routes such as green OA or sharing services. As one of the first major analyses of hybrid 
usage data, this white paper sets out a strong case for an hybrid OA impact advantage. We 
would encourage other publishers to conduct similar analyses and to continue to build on 
a shared understanding of the benefits of hybrid journals and the effects of choosing open 
access, both to provide further insights to authors on the benefits of OA, and ultimately to 
support a transition to OA that benefits funders, research, and the world at large.
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Introduction 

In the 17 years since Steve Lawrence wrote in Nature that free online availability of a 
research paper substantially increases its impact1, measured by citation rates, there have 
been a number of studies that have considered the impact advantage of open access (OA)2.
Studies have approached the OA effect from a wide number of angles, with a significant 
number identifying some advantage from OA: Scholarly Publishing and Academic 
Resources Coalition (SPARC) Europe compiled a list of 70 studies on OA citation advantage 
published between 2001 and 20153: 46 studies found a positive advantage for publishing 
OA, 17 found no advantage, and seven were inconclusive or measured other effects. 

Some studies have looked within a single discipline, such as astrophysics4, condensed 
matter5, and agricultural research6. Others have considered a single journal7 or looked 
across journals8. Certain studies of the advantage of OA have controlled for confounding 
factors which potentially affect impact, including journal ranking9 or quality10; temporal 
changes11; institution12, and country or region13. In the Gargouri et al. comparative study14 
comparing self-selective self-archiving with mandatory self-archiving articles, the authors 
included article-level factors (article age, number of co-authors, references or pages, 
article type, country, and field) and one journal-level variable, the journal IF. 

The measurement of impact has, in the context of these existing studies, looked primarily 
at usage (measured by downloads) and citation rates, both of which give an indication of 
academic impact and potential direct benefits of OA to the research community. Research 
impact studies have more recently also begun to explore the measurement of impact on 
society and the public15. One tool that tracks proxies for societal impact is Altmetric, which 
has been used to measure broader impact in the field of climate change16 and the societal 
impact of researchers at the University of Sheffield17. 

Hybrid OA has grown significantly over the past decade, with more than 45,000 OA articles 
published in hybrid journals in 201618. The availability of hybrid OA has been cited as a 
necessary part of the transition to a fully OA system19. Research by the Wellcome Trust in 
2016 reported that the key deciding factors that matter to researchers are journal 
reputation, journal audience, high-quality peer review, and journal IF20. This is supported by 
author research conducted by Springer Nature21, finding that authors prioritise journal 
reputation over OA; they will submit to the best journal for their research whether it offers 
OA or not. The cost of publishing under a hybrid model has led to discussions around the 
value of publishing OA22. If a primary motivation for authors publishing in high impact 
journals is to gain more citations, is there a return on investment – in terms of increased 
impact – from paying an APC to publish OA in a hybrid journal?

This study considers the value of OA in hybrid journals. We took two multi-disciplinary 
approaches, one at the global scale and another focused on articles with authors affiliated 
to UK institutions. Informed by earlier studies, we examined the relationship between OA 
and usage (measured in terms of downloads), citations, and broader impact (using 
Altmetric data). We corrected with variables at the author level (institutional reputation, 
based on the proxy of a university ranking, and their geographic region) and the journal 
level (IF, as a proxy for perceived journal prestige, and subject field). 

 This study considers 
the impact of OA in 
hybrid journals  
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Methodology 

To examine the impact advantage of publishing OA, we compared OA and non-OA articles 
in terms of usage (downloads), research impact (citations), and broader impact (Altmetric 
attention). While alternative metrics cannot claim to quantify the impact of an article, they 
indicate early attention outside academia. While not a perfect impact measure, it provides 
a signal of societal attention.

Our study has two parts. The first includes articles published in Springer and Palgrave 
Macmillan hybrid journals, across all author affiliations. We corrected for common 
variables known to affect the performance of academic papers: the perceived prestige of 
the journal (using IF as a proxy), the first author’s institutional affiliation, and the journal 
subject field. The second part then takes a single-country focus, looking only at articles 
published by corresponding authors at a specific set of UK institutions, in order to control 
for differences across countries. As recently published in a separate Springer Nature case 
study23, the UK is a global leader for OA, publishing a significantly higher proportion of 
articles via the OA route than the global average. The time period selected for the UK study 
was chosen to enable a comparison of articles published before and after the introduction 
of Springer Nature’s Compact agreement with Jisc24 which covers both content access and 
publishing fees. The UK study also included journal IF as an explanatory variable.

Global study
This covered 73,925 journal articles, published from January to June 2014. In the dataset, 
3,004 articles were OA (4%) while 70,921 (96%) articles were non-OA. Some of these 
non-OA articles may have been freely available to non-subscribing users for a period of 
time, for example for marketing purposes. We only included articles written in English, and 
classified as research articles, conference papers, reviews, or short surveys. The monthly 
distribution and proportion of OA articles was consistent over the period. We examined 
three commonly-used metrics: downloads, citations, and attention.
 •   Downloads are tracked by Springer Nature. We used the total number of 

downloads between publication and data retrieval (December 2017), 
distinguishing between:

     “recognised use”, where the user’s IP address is recognised as being that of 
a registered institution (i.e. the institution has or has had some form of 
subscription to a Springer Nature product);

   “non-recognised use” – the remainder. 
 •   Citations were extracted in March 2018 from Dimensions, the scholarly database 

developed by Digital Science. We used cumulative citations from the date of online 
publication. A comparison between Scopus and Dimensions citation totals 
confirmed that both datasets were comparable (Pearson correlation 0.97).

 •   Attention was sourced from Altmetric, which tracks mentions of research articles 
in mainstream media, policy sources, blogs, social media sources (Twitter, 
Facebook, Google+), online references (Wikipedia), and videos. We used the overall 
score (a weighted sum of all mentions), and the separate scores for mentions in 
mainstream media and in policy documents. These three metrics allow a broad 
comparison of the two datasets.

We then considered multiple independent variables that, based on earlier studies in the 
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literature, we expected could influence the impact of articles: 
 •   Journal Impact Factor (IF) 2014 (source: Clarivate Analytics). The IF was used 

as a proxy for perceived journal prestige. We recognise that the IF is subject to a 
range of criticisms, and included it as a variable in the study not as an 
endorsement but rather because it is a metric well-recognised by researchers. 
The range of IF scores varies across subjects. We also ran the models using an 
in-house, subject-weighted version of the IF; this gave very similar results. In this 
white paper we report on the results with the official IF, for simplicity.

 •   Subject field (source: Springer Nature): Biomedicine, Clinical Medicine, Human 
Sciences, Life Sciences, Mathematics / Computer Sciences, Physical Sciences /  
Engineering, Social Sciences and Humanities, and Other (articles outside the 
other categories).

 •   Research institution affiliation of the first author (source: Dimensions). As a 
proxy for perceived institutional prestige, we used the 2018 Times Higher 
Education World University Rankings (THEi). THE ranks around 1,000 
universities based on composite scores across five categories: Teaching, 
Research, Citations, International Outlook, and Industry Income. For this 
study, we used the score rather than the ranking since it is a continuous 
measure. We acknowledge that various criticisms have been made of the 
concept and practice of university rankings; it is used here merely as a 
directional proxy for perceived institutional prestige.

 •   Geography, based on the affiliations of all authors in the Global Research 
Institution Database (GRID). We considered five regions: Africa & Middle East, 
Asia Pacific, Central & South America, Europe, and North America. When the 
authors worked in different regions, we distinguished between bilateral 
collaboration (two regions) and multilateral collaboration (three regions or more). 

Descriptive statistics are based on the full dataset, but in the models we used a smaller 
dataset, due to the inclusion of the journal IF and of the university ranking of the first 
author. 10% of articles were published in a journal without a 2014 IF, and 50% of the 
articles did not have an author affiliation to one of the 1,103 research institutions ranked 
by THEi. When keeping only the articles which had both an IF and an affiliation in the THE 
ranking, the OA sample is 47.6% of its original size (1,367 articles) and the non-OA sample 
is 45.5% (33,095 articles). The average number of cumulative citations in the smaller 
sample is quite similar to the full dataset: non-OA has an average of 7.5 (full data: 7.7) and 
the average for OA is 12.3 (full data: 12.3).

UK case study
The Jisc Compact agreement with Springer Nature enables researchers in selected UK 
institutions to publish OA, without payment, in the majority of Springer hybrid journals. The 
agreement started in October 2015; for simplicity we included only the 3,087 OA articles 
published in 2016. We compared them to 6,027 non-OA articles published in the two years 
prior to 2016. All articles had a corresponding author affiliated with an institution covered 
by the Jisc Compact agreement. Again, we examined three commonly-used metrics: 
downloads, citations, and attention.
 •   Downloads are tracked by Springer Nature. Since the articles were published in 

different years, and some of them relatively recently, we used the monthly 
downloads from the date of online publication.

 •   Citations were again extracted from Dimensions, and we used the yearly citation 
data to accommodate for the fact that articles were published in different years.

 •   Attention was provided by Altmetric, and we used the score one year after 
publication.

i.  A rank could not be attributed to certain 
articles for two reasons: the affiliation 
reported in the article did not match any 
GRID ID, or the affiliated institution was not 
ranked by THE.
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The regional variable was kept constant (the UK), so we only considered the variables that 
had shown most influence in the first dataset: 
 •   Journal Impact Factor 2016 (source: Clarivate Analytics). The IF had proven a 

useful correcting factor in the global study, so we used it again in the UK study.
 •   Subject field: Biomedicine, Clinical Medicine, Human Sciences, Life Sciences, 

Mathematics / Computer Sciences, Physical Sciences / Engineering, Social 
Sciences and Humanities, and Other.

Statistical models 
Although many studies have used a linear regression to assess the advantage of OA25,  
others have used more advanced models. Mueller-Langer & Watt used negative binomial, 
Poisson, and generalised method of moments, and instrumental variable methods 
regressions26. These models are robust when dealing with bibliometrics.

Downloads, citations, and Altmetric data all have a high prevalence of zero values 
(undownloaded, uncited, or zero-scored articles), and are therefore not easily modelled by 
linear approaches. We used the Negative Binomial Generalised Linear Models (NB GLM) as 
they are adapted to zero-inflated datasets27. To include time series as an independent 
variable, we used the Negative Binomial Generalised Linear Mixed Models (NB GLMM). We 
used the NB GLM and NB GLMM based on models run in R (package lme4). A graphical 
representation of the models and their description can be found in Appendix A: models.
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Measure Averages Model predictions

Downloads All downloads On average, OA articles were downloaded 4 
times more.

The model predicts that OA has 269% more 
downloads. 

Citations Cumulative citations

On average, OA articles received 1.6 times 
more citations. The biggest gain was in 
Clinical Medicine, with twice as many 
citations.

OA articles receive 36% more cumulative 
citations.

Altmetric Score On average, OA articles attracted 2.4 times 
more attention.

The overall Altmetric score for OA articles is 
251% higher than that of non-OA articles. 

News On average, OA articles attracted 1.9 times 
more news mentions. OA articles have 219% more news mentions.

Policy On average, OA articles attracted 1.2 times 
more policy mentions. OA articles have 166% more policy mentions. 

Results 

Global study: OA articles published in 
hybrid journals
Summary 
We considered two sets of articles published in hybrid journals: the first set contained 
3,004 OA articles (4% of the total dataset); the second set contained 70,921 non-OA 
articles (96%), which formed our control set. All articles were published in the same 
six-month window: January to June 2014. The monthly distribution and ratio of OA articles 
was stable over the period. 

We used three common metrics to measure the impact of journal articles on the research 
community and society more broadly. The count of downloads, tracked by Springer Nature, 
shows the usage of articles by recognised (whose IP is from a recognised institution) or 
non-recognised users. The count of citations, provided by Dimensions, shows the use and 
recognition by authors’ peers. The scores from Altmetric, and its specific mainstream 
media and policy mention scores, are a signal of societal attention.

Overall, our results show that OA articles in hybrid journals attract significantly more 
downloads, citations, and attention/mentions than non-OA articles. Table 1 shows a 
summary of these findings.

Usage
Springer Nature tracks the number of times articles are downloaded on its platform. The 
cumulative downloads for the OA and non-OA articles were significantly different (Student’s 
t-test, p<0.0001). OA articles were downloaded on average four times more often. 
The average values are shown in Figure 1, which shows a gain for both users at 
recognised institutions and other users. 

 OA in hybrid journals 
attracts significantly 
more downloads, 
citations, and  
Altmetric mentions 

Table 1: Summary of findings 
for three metrics, global study
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Figure 2 shows the logarithmic value of the 
downloads for OA and non-OA articlesii. 

The average usage benefit of OA was significant for 
each subject field (see Table 2  for individual 
p-values, at least p<0.01), as shown in Figure 3:
 •   The biggest gains were in Social Sciences and 

Humanities (4.3 times more on average for all 
users) and Human Sciences (3.6 times).

Figure 1: Average downloads of OA 
and non-OA articles; recognised and 
all users 

Figure 3: Average downloads by 
subject field, for all users

Figure 2: Distribution of (log) 
downloads, for all users

ii.  The logarithmic value distinguishes more 
between low values and compensates for 
the effect of outliers. This does not change 
the relative values so allows for a clearer 
comparison.
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We modelled the difference in the number of cumulative downloads between OA and 
non-OA articles, and found a significant difference (NB GLM p<0.0001) influenced by 
the OA status, journal IF and university ranking (see Table 3 and Model 1 in appendix B, 
also available on fi gshare).

OA articles are significantly more downloaded (NB GLM p<0.0001), even by recognised 
users and when controlling for journal IF and institution ranking in the model.

Journal Tiers
We considered five tiers of journals, based on their IF:
 •   Tier 1: 0-1
 •   Tier 2: 1-3
 •   Tier 3: 3-5
 •   Tier 4: 5-8
 • Tier 5: 8+
We looked at the averages in these tiers, in Table 4. In all tiers, OA articles received more 
downloads on average. The sample size for Tier 5 was small.

Table 2: Average downloads,  
by subject

Table 4: Average downloads in five 
journal tiers for all users

Table 3: Modelled download 
gains attributable to OA 

All users NB GLM p-values

Non-OA OA

Biomedicine 465 1,593 p<0.01

Clinical Medicine 477 1,519 p<0.01

Human Sciences 672 2,461 p<0.0001

Life Sciences 457 2,151 p<0.0001

Mathematics / Computer Sciences 281 996 p<0.0001

Physical Sciences / Engineering 327 1,608 p<0.0001

Social Sciences and Humanities 538 2,313 p<0.0001

All 424 1,696 p<0.0001

Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Impact Factor 0-1 1-3 3-5 5-8 8+

Average Non-OA 247 ±SD 3 400 ±SD 3 628 ±SD 9 887 ±SD 24 1,397 ±SD 109

OA 1,046 ±SD 67 1,494 ±SD 40 2,407 ±SD 270 2,117 ±SD 157 2,828 ±SD 366

Median Non-OA 176 313 478 672 1,003

OA 826 1,101 1,409 1,683 2,322

Sample size Non-OA 8,533 45,238 9,256 1,012 203

OA 187 1,891 619 96 23

Open access status

All users 269% more

Recognised users 49% more

https://doi.org/10.6084/m9.figshare.6396290
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Citations  
The articles in this sample were all published in the first six months of 2014. With 3.75 
to 4.25 years of cumulative citations possible, scholarly impact can be estimated by 
the number of times the articles are cited.

OA articles received 1.6 times more citations on average (see Figure 4). 

Figure 5 shows the different distribution of citations (using the logarithmic value) for 
OA and non-OA articles, with the median citation number for non-OA articles being 
lower than OA (4 vs. 6; average 7.5 vs 12.3).

Figure 4: Average cumulative 
citations for OA and non-OA articles

Figure 5: Distribution of (log) citations 
accrued over 3.75 to 4.25 years
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Citations in different subject fields 
The citation advantage was found to be significant for all subjects (NB GLM, at least 
p<0.05) except Social Sciences and Humanities, and Mathematics / Computer Sciences 
as shown in Table 5 and Figure 6 (showing the logarithmic value of citations). 

 •    In all subjects, OA articles received more citations on average, compared to 
non-OA articles; 

 •    The biggest gain was for Clinical Medicine with almost twice as many citations 
for OA articles.

Regional differences 
The citation gain varied across regions, as shown in Table 6:

 •   Articles published by authors from Europe and North America, as well as those 
resulting from bilateral and multilateral collaborations, had a significant (at least 
p<0.001) average citation gain;

Figure 16 and Table 9 show the differences across subject fields. 

Sample size Average NB GLM 
p-values Median

Non-OA OA Non-OA OA Non-OA OA

Biomedicine 10,513 651 9.2 ±SD 0.1 14.0 ±SD 0.7 p<0.001 6 9

Clinical Medicine 11,807 532 9.3 ±SD 0.1 16.1 ±SD 0.8 p<0.001 6 10

Human Sciences 5,059 182 7.2 ±SD 0.1 10.2 ±SD 0.7 p<0.05 5 7

Life Sciences 6,832 353 7.7 ±SD 0.1 11.9 ±SD 0.8 p<0.001 6 8

Mathematics / Computer Sciences 4,712 114 4.6 ±SD 0.1 5.2 ±SD 0.6 - 2 3

Physical Sciences / Engineering 22,290 876 6.4 ±SD 0.1 10.6 ±SD 0.6 p<0.001 4 7

Social Sciences and Humanities 1,897 48 5.9 ±SD 0.2 6.3 ±SD 1.2 - 3 3

All 63,968 2,812 7.5 ±SD 0.0 12.3 ±SD 0.3 p<0.001 5 8

Table 5: Average and median 
citations, by subject

Figure 6: Distribution of (log) 
citations accrued over 3.75 to 4.25 
years, by subject
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Sample size Average NB GLM 
p-values Median

Non-OA OA Non-OA OA Non-OA OA

Africa & Middle East 2,902 39 5.9 ±SD 0.1 5.6 ±SD 0.8 - 4 4

Asia and Pacific 21,184 435 6.4 ±SD 0.1 9.9 ±SD 0.6 - 4 6

Bilateral 10,716 531 8.5 ±SD 0.1 14.2 ±SD 0.8 p<0.0001 5 9

Central & South America 1,846 22 5.6 ±SD 0.1 9.4 ±SD 1.5 - 4 7.5

Europe 12,563 1,193 7.8 ±SD 0.1 11.0 ±SD 0.4 p<0.0001 5 7

Multilateral 2,505 194 11.6 ±SD 0.3 20.2 ±SD 2.0 p<0.001 7 12

North America 10,045 301 8.6 ±SD 0.1 14.3 ±SD 0.9 p<0.0001 6 10

All 63,968 2,812 7.5 ±SD 0.0 12.3 ±SD 0.3 p<0.0001 5 8

Table 6: Descriptive statistics for 
citations, by region 

 •  There was not enough data from the Africa & Middle East and Central & South 
America regions for comparison.

Figure 7 shows the distribution of the number of citations in these regions, using 
logarithmic values. As expected, articles involving international collaboration performed 
better than the rest. In particular, articles with authors from three or more different 
countries received more citations (referred to here as “multilateral collaboration”), and 
articles with authors from two different countries (“bilateral collaboration”) performed on 
a par with articles with authors from Europe and North America.

Modelled cumulative citations 
To model the citation impact, we used the cumulative citations from date of online 
publication to March 2018, and we included the IF and institution ranking as independent 
variables in a GLM model (see Model 2 in appendix). The difference was significant (NB GLM 
p<0.0001) for the three independent variables.

 •  This showed a significant advantage for OA compared to non-OA articles, with the 
model predicting there would 36% more citations over the 3.75-4.25-year period. 

Figure 7: Distribution of (log) 
citations accrued since online 
publication, by region
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Altmetric attention score 
OA articles would be expected to have a greater reach in mainstream media and with 
policy makers. Indeed, only 24.7% of non-OA articles had an Altmetric score, compared 
with 39.8% of OA articles. The average score for articles that received any attention 
was 2.4 times higher for OA articles (4.3 vs 10.3), as seen in Figure 8. 

This picture was seen in all subject areas (see Figure 9 and Table 7):

 •  The largest significant (NB GLM p<0.05) gain was in Clinical Medicine, with 3.2 
times more attention to OA articles;

 •  Life Sciences had the smallest gain (NB GLM p<0.01), but still had an average 
score 1.6 times higher;

 •  Social Sciences and Humanities had a 4.6 times higher score on average for OA 
articles. However, this difference was not significant, due to a small sample size 
and large outliers.

Figure 9: Average 
attention score for 
OA and non-OA 
articles, by subject

Figure 8: Average attention score 
for OA and non-OA articles
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The distributions of Altmetric scores were different for OA and non-OA articles, as shown 
in Figure 10. OA articles had a wider range of scores, with larger outliers.

Modelled Altmetric Scores 
To model the impact of OA on the overall score, we included the IF and the ranking of the 
institution (see Model 3 in Appendix B). This model showed a significant (NB GLM 
p<0.0001) advantage for OA:

 •  OA articles attracted significantly more attention than non-OA articles; with a 251% 
higher score.

Subject fields were affected in different ways, as shown in Figure 11. All subject fields have 
a higher score for OA articles, but we also have three clear groups: 

 •  Group A: non-OA articles already attract some attention, but there is an OA benefit 
(Life Sciences, Biomedicine, Clinical Medicine, and Human Sciences); 

 •  Group B: low attention for non-OA articles, but substantially higher for OA articles 
(Physical Sciences / Engineering and Social Sciences and Humanities);

 •  Group C: no substantial difference (Mathematics / Computer Sciences). 

Average score Gain p-values

Non-OA OA

Biomedicine 3.0 ±SD 1.7 7.4 ±SD 0.2 2.5x p<0.05

Clinical Medicine 3.5 ±SD 2.9 11.2 ±SD 0.2 3.2x p<0.05

Human Sciences 6.1 ±SD 2.3 11.8 ±SD 0.4 1.9x p<0.0001

Life Sciences 4.7 ±SD 1.8 7.5 ±SD 0.4 1.6x p<0.01

Mathematics / Computer Sciences 1.4 ±SD 1.8 3.8 ±SD 0.1 2.7x p<0.0001

Physical Sciences / Engineering 4.8 ±SD 6.1 13.6 ±SD 0.6 2.8x p<0.0001

Social Sciences and Humanities 4.9 ±SD 16.7 22.4 ±SD 0.7 - -

All 4.1 ±SD 0.1 10.1 ±SD 1.6 2.5x p<0.0001 Table 7: Average attention score for 
OA and non-OA articles, by subject

Figure 10: Distribution of (log) 
Altmetric scores for OA and 
non-OA articles
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Figure 11: Distribution of (log) 
Altmetric scores for OA and non-OA 
articles, by subject 

Figure 12: Distribution of (log) 
Altmetric scores for OA and non-OA 
articles, by region

Regions were also affected in different ways. For each, articles received greater attention 
when published OA (see Figure 12). The difference, however, was not significant in the Asia 
Pacific, and Central & South America regions due to a lower number of articles.

We again observe three similar groups:

 •  Group A: non-OA articles attract some attention (Europe, North America, Bilateral 
and Multilateral collaborationsiii);

 •  Group B: low attention for non-OA articles, but substantially better for OA articles 
(Asia Pacific);

 •  Group C: no substantial difference (Africa & Middle East, and Central & South America).

iii.  Where Bilateral and Multilateral refer to 
articles with authors from two, and three or 
more, regions respectively.
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News
Articles cited in news media outlets likely have a greater impact on the general public. 
News outlets tracked by Altmetric include general international and national news 
sources, and more specialist news sources (such as industry magazines and newsletters). 

Figure 13 shows the average news scores for OA and non-OA articles (mentioned articles 
only). OA articles had gained 1.9 times more news attention than non-OA articles.

The difference in average news mentions between OA and non-OA articles, shown in Figure 
14 and Table 9, was only significant (NB GLM p<0.05) in Physical Sciences / Engineering, 
with 2.3 times more news mentions on average. 

Figure 13: Average news 
mentions for OA and non-OA 
mentioned articles

Figure 14: Average news 
mentions for OA and non-OA 
mentioned articles, by subject
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We modelled the number of mentions in the news with the IF and the institution ranking 
(see Model 4 in Appendix B), and found a significant (NB GLM p<0.0001) OA benefit:

 •  OA articles in the model received 219% more news mentions than non-OA articles;
 •  The difference within each subject field was not significant in most cases, due to 

small samples and skewed distributions.

 
Policy
Altmetric tracks policy documents from government bodies, policy institutes and 
non-governmental organisations, such as guidelines, reports, and white papers. Policy-
making bodies covered include the World Health Organisation (WHO), UNICEF, and the UK’s 
National Institute for Health and Care Excellence (NICE). 

As with news mentions, OA articles received on average more mentions from policy-
making bodies than non-OA articles: their average citation rate was 1.2 times higher (NB 
GLM p<0.001), as shown in Figure 15 (mentioned articles only).

Table 8: Average news mentions for 
OA and non-OA mentioned articles, 
by subject

Figure 15: Average count of policy 
mentions for OA and non-OA 
mentioned articles

Average news mentions p-values

Non-OA OA

Biomedicine 3.0 ±SD 0.6 3.5 ±SD 1.4 -

Clinical Medicine 4.3 ±SD 0.7 9.1 ±SD 3.5 -

Human Sciences 4.3 ±SD 0.4 4.1 ±SD 0.8 -

Life Sciences 3.7 ±SD 0.4 2.5 ±SD 0.4 -

Physical Sciences / Engineering 3.1 ±SD 0.3 7.3 ±SD 4.4 p<0.05

Social Sciences and Humanities 3.4 ±SD 0.9 69.3 ±SD 68.3 -

All 3.8 ±SD 0.2 7.2 ±SD 2.2 p<0.0001
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 •  OA did not give an advantage in all subject fields;
 •  OA articles in Physical Sciences / Engineering had on average more mentions (1.25 

times more) in policy documents (NB GLM p<0.05);
 •  In Life Sciences, OA articles received fewer mentions (0.9 times) on average than 

non-OA articles (NB GLM p<0.05);
 •  In the other subject fields, the differences were not significant.

We included the number of mentions by policy documents in a similar model (see Model 5 
in Appendix B) and found the three variables significant:

 •  OA articles had 166% more policy mentions than non-OA articles;
 •  The breakdown per category was not significant for most subjects, because the 

sample was too small and distribution skewed.

OA is associated with more mentions overall, as well as when focusing on platforms with a 
direct societal impact.

Table 9: Average policy mentions 
for OA and non-OA mentioned 
articles, by subject

Average policy mentions NB GLM 
p-values

Non-OA OA

Biomedicine 1.2 ±SD 0.0 1.0 ±SD 0.1 -

Clinical Medicine 1.1 ±SD 0.0 1.0 ±SD 0.0 -

Human Sciences 1.2 ±SD 0.4 1.8 ±SD 0.0 -

Life Sciences 1.4 ±SD 0.1 1.3 ±SD 0.1 p<0.05

Physical Sciences / Engineering 1.2 ±SD 0.4 1.5 ±SD 0.1 p<0.05

Social Sciences and Humanities 1.2 ±SD 1.0 2.0 ±SD 0.1

All 1.2 ±SD 0.0 1.4 ±SD 0.1 p<0.001

Figure 16: Average policy 
mentions for OA and non-OA 
mentioned articles, by subject
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Comparing descriptive statistics for the modelled subsets of articles and the 
full dataset 
The model we used was only applied to the set of articles in journals with an IF and 
with an institution ranking. To understand the impact this had on the samples, for 
each of these variables we compared their subsets with the full dataset. For example, 
we compared the average downloads for articles in a journal with an IF, with the 
average downloads for all articles, including those in journals without an IF. The 
descriptive statistics in Table 10 for institution ranking and Table 11 for the IF show 
broadly comparable values for the average and median downloads, as well as 
cumulative citations. 

To further consider the impact of institution prestige, we compared the descriptive 
statistics for two sets of articles: those with a first author affiliated with an institution in 
the top 200 of the THE ranking, and those at other institutions. Articles published by 
researchers at the top 200 ranked institutions receive more downloads than those at other 
institutions, but there appears to be an OA benefit for each set of articles.

With ranking All

Non-OA OA Non-OA OA

Sample size 35,978 1,445 70,641 3,000 

Downloads
Average 441 ±SD 3 1,739 ±SD 92 416 ±SD 2 1,676 ±SD 62

Median 327 1,204 310 1,175 

Citations
Average 7.4 ±SD 0.1 12.0 ±SD 0.4 7.2 ±SD 0.0 12.1 ±SD 0.3

Median 5 8 4 8 

With Impact Factor All

Non-OA OA Non-OA OA

Sample size 35,978 1,445 70,641 3,000 

Downloads
Average 424 ±SD 2 1,696 ±SD 66 416 ±SD 2 1,676 ±SD 62

Median 318 1,187 310 1,175 

Citations
Average 7.5 ±SD 0.0 12.3 ±SD 0.3 7.2 ±SD 0.0 12.1 ±SD 0.3

Median 5 8 4 8

Non-Top 200 institutions Top 200 institutions

Downloads

Sample size
Non-OA 58,040 12,601 

OA 2,373 627 

Average
Non-OA 395 ±SD 2 515 ±SD 6

OA 1,595 ±SD 61 1,979 ±SD 187

Median
Non-OA 298 374 

OA 1,142 1,316 

Citations

Sample size
Non-OA 58,040 12,601 

OA 2,373 627 

Average
Non-OA 6.9 ±SD 0.0 8.5 ±SD 0.1

OA 11.5 ±SD 0.3 14.0 ±SD 0.6

Median
Non-OA 4 5 

OA 7 10 

Table 10: Comparison of average 
and median downloads for articles 
with an institution ranking, and for 
all articles

Table 11: Comparison of averages 
and medians for articles in journals 
with Impact Factors, and for all 
articles

Table 12: Usage and 
citations of articles with a 
first author affiliated with a 
top 200 ranked institution
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UK case study
Summary 
For the UK study, we modelled the impact of OA on three standard metrics: the usage of 
articles (downloads), citations, and Altmetric scores. The OA articles had been published 
from January to December 2016, while the non-OA articles were published one or two 
years prior, from January 2014 to December 2015. 

The most recent articles in the dataset were published in December 2016, so at the time 
of analysis were just 15 months old. It is relatively early therefore to assess scholarly 
impact, so our results here are only an early signal. The control group of non-OA articles 
was also up to two years older. To account for this, we used the citations at two years 
after publication of the earliest articles in each sample, and the Altmetric score at one 
year after publication.

Despite being a relatively recent sample, OA gave a significant advantage on all metrics, as 
shown in Table 13.

Downloads 
Springer Nature tracks the number of downloads of each article on their platforms. We 
used the monthly values for each article. Using a generalised additive model, we found 
that the downloading rates for OA and non-OA articles were significantly different (NB 
GLM p<0.0001), as shown on Figure 17, where the shading represents the 95% 
confidence interval.

Even though the OA articles were published later than the non-OA articles, the average 
cumulative downloads since publication was 3.2 times higher for OA articles (1,772 vs. 555). 
To establish if this difference was significant, we modelled the monthly downloads as the 
dependent variable, using the IF and the number of days since publication as independent 
variables (see Model 6 in the appendix).

The model shows that:
 •  IF and OA are both significant (NB GLM p<0.0001);
 •  As time passes after publication, the relative impact of OA starts to wane, but there 

remains a significant difference in the cumulative downloads. This could be due to 
the initial ‘burst’ of interest as a new article is highlighted in journal newsletters, 
social media, etc.

Impact Measure Averages Model predictions

Usage
Downloads 
per month

During their lifetime 
(shorter for OA articles), 
OA articles were downloa-
ded 3.2 times more than 
non-OA articles.

The model predicted that 
OA articles are downloaded 
607% more per month than 
non-OA articles.

Citations
2-year 
citations

After two years, OA 
articles had received 1.6 
times more citations than 
non-OA articles.

OA articles are cited 30% 
more than non-OA articles.

Altmetric
Score at  one 
year after 
publication

The score for OA articles 
was 3.2 higher than that of 
non-OA articles.

OA articles have a score 
444% higher than non-OA 
articles.

Table 13: Summary of 
impact of three metrics for 
the UK case study
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Figure 17: Cumulative monthly 
download trends (using a 
generalised additive model)
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The order of magnitude of the effect of the IF was much lower than that of the OA 
status, suggesting that the availability of the research was more important than the 
journal in which it was published.

Citations
The non-OA articles in the UK study were published between January 2014 and 
December 2015, and the OA articles in our sample were published in 2016. For a fair 
comparison, we looked at citations occurring over the same length of time: the longest 
that all articles had been published for. Online publication date was distributed evenly 
throughout the year for both sub-samples, evening out possible seasonal effects.

Citations within two years of publication
The most recent sample, the OA articles, were published from January to December 
2016, so could potentially be cited in 2016 and 2017. The control sample was published 
in 2015 and 2016, so we included citations respectively from 2015 and 2016, and 2016 
and 2017.  On average, after two years, OA articles had gained 1.6 times more citations 
than non-OA articles (NB GLM p<0.001). 
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Figure 18: Average cumulative 
citations two years after publication

Figure 19: Distribution of citations 
at two years, by journal subject

We looked at the difference across journal subjects: the median was higher for OA in 
every subject, apart from Clinical Medicine for which the median was similar in both 
samples; the distribution showed higher quartile values for the OA articles. As shown in 
Table 14, this was significant (at least NB GLM p<0.05) for all subjects except 
Mathematics / Computer Sciences.

OA articles in all subjects had more citations on average, two years after publication, 
than non-OA articles:
 •  The biggest gain for OA articles was found in Clinical Medicine, with 1.6 times 

more citations on average, and Biomedicine with 1.5 times more citations;
 •  All other subjects had at least a gain of 1.4 times more citations on average for 

OA articles.
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Figure 20: Average 
cumulative citations two 
years after publication, 
by subject

Table 14: Average cumulative citations 
two years after publication, by subject

We applied a model (see Model 7 in Appendix B) taking into account the IF and OA 
status. Both are found to be significant (NB GLM p<0.0001): 
 •  OA articles had 30% more citations within a two-year window than non-OA articles. 

Although this represents a short-term view of citations, there appears to be an OA 
citation benefit in this sample.

Altmetric
For every article tracked, Altmetric provides the historical score at one year after 
publication. This is a comparable metric for all articles in both samples. In their first 
year, OA articles were mentioned more often on average than non-OA articles (22.4% vs. 
5.4%). When considering only the articles that had attracted any attention, the average 
score for OA after one year was 3.2 times higher than non-OA. Table 15 shows the 
differences between OA and non-OA in terms of mentioned articles (as a percentage). 
The average historical score for OA articles at one year was higher in all subject fields.

Average NB GLM p-values Median

Non-OA OA Non-OA OA

Biomedicine 2.9 ±SD 0.1 4.3 ±SD 0.3 p<0.0001 2 3

Clinical Medicine 2.6 ±SD 0.1 4.3 ±SD 0.3 p<0.0001 2 2

Human Sciences 1.2 ±SD 0.1 1.8 ±SD 0.1 p<0.0001 0 1

Life Sciences 2.1 ±SD 0.1 2.9 ±SD 0.3 p<0.001 1 2

Mathematics / Computer Sciences 1.2 ±SD 0.1 1.7 ±SD 0.2 - 0 1

Physical Sciences / Engineering 1.9 ±SD 0.1 2.6 ±SD 0.1 p<0.0001 1 2

Social Sciences and Humanities 0.9 ±SD 0.1 1.3 ±SD 0.1 p<0.05 0 1

All 1.8 ±SD 0.0 2.8 ±SD 0.1 p<0.001 1 2
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Table 16 shows the median and average Altmetric scores across subject fields. 
 •  There was an OA advantage, with a significant (NB GLM p<0.0001) 3.2 times 

more mentions on average after a year;
 •  The biggest relative advantage was seen in Social Sciences and Humanities (6.7 

times higher on average) and Clinical Medicine (5.0 times higher on average). 

Using a similar model (see Model 8 in Appendix B), we find the OA and IF significantly 
(NB GLM p<0.0001) affect the Altmetric score after one year. 
 •  OA articles had been mentioned 444% more than non-OA articles after the first 

year of publication.

Altmetric tracks multiple attention sources. As in the global study, we looked at 
mainstream media and policy mentions. Mainstream media attention often happens 
shortly after publication. Although the UK study is smaller and includes more recently 
published articles, we found significant differences in the level of mentions in news 
articles. However, mentions in policy documents are slower and the frequency relatively 
low, so there was not enough policy document mentions to be able to compare OA and 
non-OA articles.

Table 15: Mentioned OA and non-OA 
articles at one year after publication, 
by subject

Table 16: Median and average 
Altmetric scores at one year for 
OA and non-OA mentioned 
articles, by subject

Percentage of articles 
mentioned within one year  
of publication

Non-OA OA p-values

Mathematics / Computer Sciences 2.7% 10.8% p<0.001

Biomedicine 5.2% 27.8% p<0.0001

Physical Sciences / Engineering 2.3% 8.7% p<0.0001

Life Sciences 5.2% 20.8% p<0.0001

Human Sciences 8.8% 37.4% p<0.0001

Clinical Medicine 6.5% 23.8% p<0.0001

Social Sciences and Humanities 4.8% 15.5% p<0.0001

All 5.4% 22.4% P<0.0001

Sample size Average NB GLM 
p-values Median

Non-OA OA Non-OA OA Non-OA OA

Biomedicine 195 178 1.1 ±SD 0.4 3.8 ±SD 0.6 p<0.0001 0 0.75

Clinical Medicine 235 164 1.2 ±SD 0.4 5.7 ±SD 1.9 p<0.0001 0 0.5

Human Sciences 443 296 3.3 ±SD 1.3 5.7 ±SD 1.4 p<0.0001 0 1.3

Life Sciences 110 67 1.7 ±SD 0.7 3.8 ±SD 0.8 p<0.0001 0 0.85

Mathematics / Computer Sciences 392 163 0.1 ±SD 0.1 0.3 ±SD 0.1 p<0.0001 0 0

Physical Sciences / Engineering 794 323 0.2 ±SD 0.1 1.0 ±SD 0.3 p<0.0001 0 0

Social Sciences and Humanities 214 108 0.2 ±SD 0.1 1.5 ±SD 0.4 p<0.0001 0 0

All 2,455 1,360 1.1 ±SD 0.2 3.5 ±SD 0.4 p<0.0001 0 0.25
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Table 17: Average mainstream media 
attention in the UK case study

Figure 21: Distribution of news article 
counts across all subjects, for 
mentioned articles

News
Although OA articles were published more recently than non-OA articles, during their 
lifetime they attracted twice as many media mentions as non-OA articles, as shown in 
Table 17.

The increased mainstream media attention to OA articles affected all subjects, as can 
be seen in Figure 21 showing the distribution of news articles mentioning journal 
articles. The largest difference can be seen in Physical Sciences / Engineering, and 
Social Sciences and Humanities, where the OA median is almost as high as the non-OA 
third quartile (the top of the box plot). There is not enough data for Mathematics /
Computer Sciences, so the box plot just shows outliers.

Average number of 
days since publication

Average mentions in 
mainstream media

OA 629 days 9.2

Non-OA 1,189 days 4.7
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Discussion  
and conclusions
Our findings indicate a strong OA advantage for articles in hybrid journals, considering 
usage, citations, and Altmetric data (including mentions in news and policy documents). 
In both the global and UK studies, OA articles were downloaded with much greater 
frequency than non-OA articles: on average four times more in the global study and 3.2 
times more for the UK study. This effect is seen even when accounting for IF and 
institution ranking in the model. 

In the global dataset, we differentiated downloads by users from recognised 
institutions and non-recognised users, finding that OA articles were downloaded more 
often by both groups (1.5 times more for recognised users). The fact that there is 
increased OA usage from recognised users may reflect OA articles’ greater 
discoverability via search engines, or through sharing sites. At the same time, it may 
reflect a level of selection bias, where authors are choosing the OA model for their 
better research, which is more likely to be read. Neither of these possibilities can be 
substantiated by the research done here. However, the wider increase in downloads 
from other (i.e. non-registered) users shows a clear benefit of OA for those accessing 
articles from outside of academic institutions. A comparison of usage for the whole 
dataset and for the subset of articles with associated journal IFs and institutional 
rankings confirmed higher usage of OA articles. A usage benefit was also found across 
all subjects.
 
For the UK data, the usage benefit of OA started soon after publication. Using monthly 
data, we showed that not only were OA articles consistently downloaded more than 
non-OA articles, but also that the rate of increase in usage was steeper.

Citations of OA articles were also significantly higher in both studies. Cumulative 
citations in the UK case study showed that within only two years, OA articles had been 
cited on average six times more than non-OA articles.  The fact that higher citations 
were found for the OA articles from a consistent set of UK institutions is supportive of a 
discrete benefit of OA, rather than the advantage being due to a selection bias. The 
articles from the global study (which had been published for longer: 3.75 to 4.25 years) 
showed a similar result, with OA articles attracting on average 1.6 times more 
cumulative citations. These results were obtained by including the IF (as a proxy for 
perceived journal prestige; in both studies), journal subject field (in both studies), and 
ranking of the institution (in the global study) to correct for possible confounding 
factors. The citation advantage was found across all subjects, except Mathematics / 
Computer Sciences (both UK and global studies), and Social Sciences and Humanities 
(global study only). 

Both studies show increased attention for OA articles compared to non-OA, as tracked 
by Altmetric data. We first considered the overall Altmetric weighted score, which was 
significantly higher for OA articles in both studies. In the global study, OA articles 
achieved a score 251% higher than non-OA articles. The effect is also seen when looking 
at attention via mentions in mainstream media and policy documents. In the global 
study, mainstream media mentions were higher for OA articles, by 219%. Policy 
documents included 166% more mentions of OA articles in the global study.

 As one of the first 
large-scale analyses of 
hybrid article data, this 
white paper sets out a 
strong case for an OA 
impact advantage
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In both these cross-disciplinary studies of OA in hybrid journals, globally and 
UK-focused, we found a consistent benefit for publishing OA in terms of usage 
(downloads), citations, and Altmetric score (overall, and in mainstream media and policy 
documents). These metrics are related: the availability of articles contributes to their 
chances of being cited by other researchers and mentioned by news outlets and 
policymakers. Our global study showed that OA articles were more often downloaded 
both inside and outside universities, and the UK study showed that the benefit started 
soon after publication, with a higher downloading rate. This usage almost certainly 
contributed to increased citations and mentions. This is also consistent with previous 
studies that have looked at the academic and societal impact of OA in one subject28 or 
one journal29 or across subjects and journals30. 

Whilst our findings in this report show strong evidence of an OA advantage, we 
acknowledge that there are a number of other factors that may contribute to increased 
downloads, citations, and mentions that are not addressed here. We have controlled for 
a number of variables: perceived journal prestige (IF), perceived institutional prestige 
(ranking), geography, and subject. However the geographic distribution of OA in 2014 
means that some regions (Asia Pacific, and Central & South America) are not sufficiently 
represented here. Further, the reduction of the sample size (for modelling) to include 
only articles that had available data on all variables, is a limitation. 

A further limitation is the focus in this study on relatively recently published articles, 
which reduces the cumulative usage, citations, and mentions available for analysis. The 
global dataset was most appropriate for reviewing citation data, as 3.75 to 4.25 years 
had passed since their publication. As the UK dataset was selected to examine the 
impact of the Jisc Compact agreement, and therefore takes two different time periods, 
these results should only be seen as directional. Compared to the global study, the UK 
study provided a more homogeneous example, with articles published non-OA (before 
2016) and others OA (in 2016). However, to include more explanatory variables would 
have further reduced the sample size. We chose the variables from the global study that 
showed the most impact (namely, the IF). Additional explanatory variables may have 
resulted in a smaller dataset to analyse. 

Other factors that we have not controlled for in these studies include whether authors 
select their ‘best’ work when choosing whether or not to publish OA; selection biases 
relating to funding, or prior publications; the impact of sharing articles (green OA, pre- 
and post-prints, repositories, or other sharing services such as ResearchGate or 
Springer Nature's SharedIt); and journal promotional activities. It is also not possible 
from these results to quantify the wider impact of OA on society, in terms of societal or 
economic impact. 

As one of the first large-scale analyses of hybrid article data, this white paper sets out a 
strong case for an OA impact advantage, subject to the potential limitations 
acknowledged here. We would encourage other publishers to conduct similar analyses 
and to continue to build on a shared understanding of the benefits of hybrid journals 
and the effects of choosing OA, both to provide further insights to authors on the 
benefits of OA, and ultimately in supporting a transition to OA that benefits research, 
institutions, funders, and the world at large.
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Appendices  

Appendix A: models
Global study
The diagram Figure 22 shows the variables used in the model for the global study

UK case study
The diagram Figure 23 depicts the variables used in the model for the UK study.

Figure 22: Graphical representation of 
the model used for the global study

Figure 23: Graphical representation of 
the model used for the UK study
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Appendix B: results from models

Global study
In the following models, df refers to the dataframe with all articles (OA=0 for non-OA, 
OA=1 for OA). The models were programmed in R (glm.nb of NB GLM or glmer.nb for NB 
GLMM). With the glmer.nb models, the dataframe df_gather was used. This is the same 
data but with a value for each year.

The following variables were used
 •  usage_total: all downloads
 •  oa: 1 if oa, 0 if non-oa
 •  if_2016: impact factor 2016
 •  the_score_first: overall score of the first institution
 •  category: journal subject
 •  usage_registered: users connecting from institutions recognised by sn
 •  times_cited: dimensions data for citations
 •  cites_in_year: number of citation for a specific year
 •  citation_year: the year corresponding to cites_in_year
 •  score: overall altmetric score (0 when no score)
 •  count_news: altemtric news (0 when no news)
 •  count_policy: altmetric policy (0 when no policy)

MODEL 1: Usage (Downloads)
This shows the raw results from the GLM in R. A summary of the coefficient and how it 
affects values is after the three models.

Downloads (all users)
glm.nb(usage_total ~ oa + category + if_2016 + the_score_first, data = df)

Estimate Std. Error z value Pr(>|z|)

(Intercept) 5.3384452 0.0134438 397.093 < 0.0000000000000002 ***

oaOA 1.3061621 0.0172892 75.548 < 0.0000000000000002 ***

categoryClinical Medicine -0.0725176 0.0122762 -5.907 3.48E-09 ***

categoryHuman Sciences 0.4943884 0.0140537 35.178 < 0.0000000000000002 ***

categoryLife Sciences 0.0772432 0.0133782 5.774 7.75E-09 ***

categoryMathematics / Computer 
Sciences

-0.2735687 0.0147372 -18.563 < 0.0000000000000002 ***

categoryOther -0.0321374 0.0314345 -1.022 0.307

categoryPhysical Sciences / Engineering -0.1577603 0.0104481 -15.099 < 0.0000000000000002 ***

categorySocial sciences and humanities 0.3543982 0.019965 17.751 < 0.0000000000000002 ***

if_2016 0.2528368 0.0031893 79.276 < 0.0000000000000002 ***

the_score_first 0.0039022 0.0001752 22.278 < 0.0000000000000002 ***
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Recognised Downloads
glm.nb(formula = usage_registered  ~ oa + category + if_2016 + the_score_first, data = df)
Coefficients

SUMMARY EFFECTS
To translate the coefficient of a GLM, we take the exponential:

Estimate Std. Error z value Pr(>|z|)

(Intercept) 5.3483055 0.0132105 404.853 < 0.0000000000000002 ***

oaOA 0.3987098 0.0170074 23.443 < 0.0000000000000002 ***

categoryClinical Medicine -0.0902322 0.0120635 -7.48 7.44E-14 ***

categoryHuman Sciences 0.4938304 0.0138092 35.761 < 0.0000000000000002 ***

categoryLife Sciences 0.0608241 0.0131463 4.627 3.7153E-06 ***

categoryMathematics / Computer 
Sciences

-0.2834365 0.0144825 -19.571 < 0.0000000000000002 ***

categoryOther -0.0357293 0.0308896 -1.157 0.247

categoryPhysical Sciences / Engineering -0.1602966 0.0102669 -15.613 < 0.0000000000000002 ***

categorySocial sciences and humanities 0.3415654 0.0196181 17.411 < 0.0000000000000002 ***

if_2016 0.2460744 0.0031339 78.521 < 0.0000000000000002 ***

the_score_first 0.0035932 0.0001721 20.876 < 0.0000000000000002 ***

OA IF THE

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

1 Usage total 1.3061621 3.69197705 269% 0.2528368 1.28767311 29% 0.0039022 1.00390982 0.4%

Recognised 

users
0.3987098 1.48990119 49% 0.2460744 1.27899473 28% 0.0035932 1.00359966 0.4%
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Model 2: Cumulative citations
glm.nb(times_cited ~ oa + category + if_2016 + the_score_first, data = df)
Coefficients

Effect

Model 3: Score
glm.nb(score ~ oa + category + if_2016 + the_score_first, data = df)

Effect

Estimate Std. Error z value Pr(>|z|)

(Intercept) 1.1127157 0.0204305 54.463 < 0.0000000000000002 ***

oaOA 0.3102008 0.0258811 11.986 < 0.0000000000000002 ***

categoryClinical Medicine -0.0806615 0.0185096 -4.358 0.0000131 ***

categoryHuman Sciences -0.0741604 0.0214338 -3.46 0.00054 ***

categoryLife Sciences -0.0233162 0.0202759 -1.15 0.250166

categoryMathematics / Computer 
Sciences

-0.3302827 0.023056 -14.325 < 0.0000000000000002 ***

categoryOther -0.1401558 0.0472589 -2.966 0.00302 **

categoryPhysical Sciences / Engineering -0.1328756 0.0158601 -8.378 < 0.0000000000000002 ***

categorySocial sciences and humanities -0.1185448 0.0309961 -3.825 0.000131 ***

if_2016 0.3632203 0.0047368 76.68 < 0.0000000000000002 ***

the_score_first 0.0037723 0.0002681 14.071 < 0.0000000000000002 ***

Estimate Std. Error z value Pr(>|z|)

(Intercept) -2.0837344 0.0642937 -32.41 < 0.0000000000000002 ***

oaOA 1.2564226 0.0776833 16.174 < 0.0000000000000002 ***

categoryClinical Medicine 0.2123026 0.0569979 3.725 0.000196 ***

categoryHuman Sciences 1.4862259 0.0638709 23.269 < 0.0000000000000002 ***

categoryLife Sciences 0.8865875 0.0614582 14.426 < 0.0000000000000002 ***

categoryMathematics / Computer 
Sciences

-1.5909543 0.0861107 -18.476 < 0.0000000000000002 ***

categoryOther 1.1454529 0.1395731 8.207 2.27E-16 ***

categoryPhysical Sciences / Engineering -0.2927449 0.0498716 -5.87 4.3586E-09 ***

categorySocial sciences and humanities 0.3640148 0.0940007 3.872 0.000108 ***

if_2016 0.4592631 0.0146307 31.39 < 0.0000000000000002 ***

the_score_first 0.0167535 0.0008359 20.043 < 0.0000000000000002 ***

OA IF THE

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

2
Cumulative 

citations
0.3102008 1.36369892 36% 0.3632203 1.43795261 44% 0.0037723 1.00377942 0.4%

OA IF THE

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

3 Score 1.2564226 3.51283218 251% 0.4592631 1.58290711 58% 0.0167535 1.01689463 1.7%
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Model 4: Overall news
glm.nb(count_news ~ oa + category + if_2016 + the_score_first, data = df) 

Effect

Estimate Std. Error z value Pr(>|z|)

(Intercept) -6.07322 0.24358 -24.933 < 0.0000000000000002 ***

oaOA 1.1614 0.27393 4.24 2.2372E-05 ***

categoryClinical Medicine 0.26154 0.20662 1.266 0.2056

categoryHuman Sciences 1.80266 0.22483 8.018 1.08E-15 ***

categoryLife Sciences 1.26523 0.21897 5.778 7.5577E-09 ***

categoryMathematics / Computer 
Sciences

-3.72674 0.76404 -4.878 1.0736E-06 ***

categoryOther 1.12118 0.48114 2.33 0.0198 *

categoryPhysical Sciences / Engineering -0.11788 0.18573 -0.635 0.5256

categorySocial sciences and humanities 0.08476 0.35941 0.236 0.8136

if_2016 0.49356 0.05187 9.516 < 0.0000000000000002 ***

the_score_first 0.02977 0.00308 9.665 < 0.0000000000000002 ***

OA IF THE

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

4 Overall news 1.1614 3.19440231 219% 0.49356 1.63813762 64% 0.02977 1.03021756 3.0%
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Model 5: Count_policy
glm.nb(count_policy ~ oa + category + if_2016 + the_score_first, data = df)

Effect

UK study
In the following models, df refers to the dataframe with all articles (OA=0 for non-OA, 
OA=1 for OA). The models were programmed in R (glm.nb of NB GLM or glmer.nb for NB 
GLMM). With the glmer.nb models, the dataframe df_gather was used. This is the same 
data but with a value for each year.

The following variables were used:
 •  oa: 1 if oa, 0 if non-oa
 •  impact_factor_2014: impact factor 2014
 •  category: journal subject
 •  downloads_by_month: monthly downloads
 •  times_cited_year1_2: cumulative citation for the 2 years following publication
 •  score_history_1y: Altmetric score overall, recorded at 1 year after online 

publication (provided by Altmetric)

Estimate Std. Error z value Pr(>|z|)

(Intercept) -7.269914 0.310371 -23.423 < 0.0000000000000002 ***

oaOA 0.977942 0.260956 3.748 0.000179 ***

categoryClinical Medicine 0.587612 0.261599 2.246 0.024689 *

categoryHuman Sciences 1.710936 0.255489 6.697 2.1318E-11 ***

categoryLife Sciences 0.672615 0.292269 2.301 0.021372 *

categoryMathematics / Computer 
Sciences

-0.424023 0.433289 -0.979 0.32777

categoryOther 1.784854 0.422283 4.227 2.3717E-05 ***

categoryPhysical Sciences / Engineering -0.010467 0.262559 -0.04 0.9682

categorySocial sciences and humanities 1.392104 0.351913 3.956 7.6273E-05 ***

if_2016 0.213717 0.049177 4.346 1.3871E-05 ***

the_score_first 0.026507 0.003527 7.516 5.65E-14 ***

OA IF THE

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

5 Count policy 0.977942 2.65897843 166% 0.213717 1.23827217 24% 0.026507 1.02686144 2.7%
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Model 6: Monthly downloads
glmer.nb(downloads_by_month ~ oa*days_from_pub + category + impact_factor_2014 
+ (1 | art_no), data = df_gather, control = glmerControl(calc.derivs = FALSE), nAGQ=0)

Effect

Model 7: 2-year citation
glm.nb(times_cited_year1_2 ~ oa + impact_factor_2014 + category, data = df)

Model 10: Altmetric: score history 1 year
glm.nb(score_history_1y ~ oa + impact_factor_2014 + category, data = df_jisc_cut)

 
Effect

Estimate Std. Error z value Pr(>|z|)

(Intercept) 2.242760397 0.031487166 71.228 < 0.0000000000000002 ***

oaOA 1.955958753 0.017881381 109.385 < 0.0000000000000002 ***

days_from_pub -0.000658652 0.000005309 -124.053 < 0.0000000000000002

categoryClinical Medicine 0.009191393 0.031423877 0.292 0.77 ***

categoryHuman Sciences 0.472397088 0.030647511 15.414 < 0.0000000000000002 ***

categoryLife Sciences 0.054397819 0.035896119 1.515 0.13 ***

categoryMathematics / Computer 
Sciences

-0.314047945 0.035209935 -8.919 < 0.0000000000000002 *

categoryOther 0.26880598 0.044849853 5.993 2.05418E-09

categoryPhysical Sciences / Engineering -0.246508739 0.027916717 -8.83 < 0.0000000000000002

categorySocial Sciences and Humanities 0.339340244 0.041966578 8.086 6.17E-16 ***

impact_factor_2014 0.187925384 0.007192177 26.129 < 0.0000000000000002 ***

oaOA:days_from_pub -0.001187376 0.00001582 -75.056 < 0.0000000000000002

Estimate Std. Error z value Pr(>|z|)

(Intercept) 0.35902 0.04503 7.973 1.55E-15 ***

oaOA 0.09553 0.0258 3.703 0.000213 ***

impact_factor_2014 0.2505 0.00973 25.745 < 0.0000000000000002 ***

categoryClinical Medicine -0.04122 0.04435 -0.93 0.352612

categoryHuman Sciences -0.19265 0.04664 -4.131 3.61567E-05 ***

categoryLife Sciences -0.14607 0.05346 -2.732 0.006292 **

categoryMathematics / Computer 
Sciences

-0.32484 0.05689 -5.71 1.13192E-08 ***

categoryOther 0.03446 0.06232 0.553 0.580302

categoryPhysical Sciences / Engineering -0.13228 0.04096 -3.23 0.00124 **

categorySocial Sciences and Humanities -0.22946 0.07188 -3.192 0.001411 **

OA IF

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

6 Monthly downloads 1.95595875 7.07069482 607% 0.18792538 1.20674347 21%

OA IF

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

7 2-year citation 0.26448 1.30275337 30% 0.2937 1.34138143 34%
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Model 8: Altmetric: score history 1 year
glm.nb(score_history_1y ~ oa + impact_factor_2014 + category, data = df)

Effect

Estimate Std. Error z value Pr(>|z|)

(Intercept) -2.31617 0.21968 -10.543 < 0.0000000000000002 ***

oaOA 1.69384 0.11784 14.374 < 0.0000000000000002 ***

impact_factor_2014 0.38263 0.04949 7.732 1.06E-14 ***

categoryClinical Medicine -0.04181 0.21856 -0.191 0.84828

categoryHuman Sciences 1.77486 0.21057 8.429 < 0.0000000000000002 ***

categoryLife Sciences 0.40944 0.24884 1.645 0.09988 .

categoryMathematics / Computer 
Sciences

0.693 0.24505 2.828 0.00468 **

categoryOther 0.90117 0.30497 2.955 0.00313 **

categoryPhysical Sciences / Engineering -0.86797 0.20002 -4.339 1.4289E-05 ***

categorySocial Sciences and Humanities -0.06867 0.30258 -0.227 0.82047

impact_factor_2014 0.187925384 0.007192177 26.129 < 0.0000000000000002 ***

oaOA:days_from_pub -0.001187376 0.00001582 -75.056 < 0.0000000000000002

OA IF

COEFF EXP(COEFF) INCREASE COEFF EXP(COEFF) INCREASE

8 Altmetric: score history 1 year 1.69384 5.44033152 444% 0.38263 1.46613546 47%
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Jean-Claude Bradley (1969–2014)
Jean-Claude Bradley was a chemist and passionate 
proponent of Open Science. Following an early career in 
patent driven nanotechnology, Bradley came to believe 
that the work he was doing wasn’t having the impact or 
benefitting mankind in the way he had hoped. At Drexel 
University, working on antimalarials, he coined the term 
Open Notebook Science for an approach which aimed 
to make the details and raw scientific data of every 
experiment done in the lab freely available within hours 
of production. Bradley was founding Editor-in-Chief of 
Chemistry Central Journal and a founding Editor of the 
Journal of Cheminformatics. In 2007 he was awarded a 
Blue Obelisk award for achievements in promoting Open 
Data, Open Source and Open Standards.
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