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PLOS Mission

PLOS is a non-profit publisher and 
advocacy organization with a mission to 

accelerate progress in science and medicine 
by leading a transformation in research 

communication.



PLOS – a publisher since 2003



What is Open Access ?
Free Availability and Unrestricted Use

ü Free access – no charge to access 
ü No embargos – immediately 
available
ü Reuse – Creative Commons 
Attribution License (CC BY) - use with 
proper attribution



What is publishing

© 2014 Jisc: Creative Commons BY-NC-ND 
http://www.webarchive.org.uk/wayback/archive/20140615113149/http://www
.jisc.ac.uk/whatwedo/campaigns/res3/jischelp.aspx

?



It’s no longer just about journals or books



It’s not a cycle…



…it’s	a	Netw rk
Image:	Andy	Lamb,	CC	BY	https://www.flickr.com/photos/speedoflife/8273922515/in/photostream/



it’s about connections…

Ingy the Wingy CC BY  https://www.flickr.com/photos/ingythewingy/4793928695/in/photostream/

People
Organisations
Objects, facts, 

ideas
Events



and relationships…

jurek d. Connection CC BY-NC 2.0 https://flic.kr/p/4x8LrS 

People
Organisations
Objects, facts, 

ideas
Events



and discovery…

People
Organisations
Objects, facts, 

ideas
Events

Lwp Kommunikáció, Discovery Science CC BY 2.0 https://flic.kr/p/dyurmR



Amsterdam Call For Action April 2016
https://english.eu2016.nl/latest/news/2016/04/05/eu-action-plan-for-open-science

“Open science is about the way researchers 
work, collaborate, interact, share resources and 

disseminate results. 

….will bring huge benefits for science itself, as 
well as for its connection with society. “



Research INTEGRITY



Nick Page, Big Ben CC BY 2.0 https://flic.kr/p/k5yH3A

Public Trust & accountability



Retraction trends

Van Noorden, Nature 478, 26-28 (2011)

In same period, 
volume of papers increased by 44%



Why are papers retracted?

Van Noorden, Nature 478, 26-28 (2011)



Is science reliable ?

• Poorly Designed studies

• small sample sizes, lack of randomisation, blinding 
and controls

• ‘p-hacking’ (selective analyses) widespread1

• Poorly reported methods & results2

• Negative/inconclusive results are not published

• Data not available to scrutinise/replicate

1Head ML, Holman L, Lanfear R, Kahn AT, Jennions MD (2015) The Extent 
and Consequences of P-Hacking in Science. PLoS Biol 13(3): e1002106. 
doi:10.1371/journal.pbio.1002106
2Landis SC, et al. (2012) A call for transparent reporting to optimize
the predictive value of preclinical research. Nature 490(7419):
187–191.

Science 
Communication
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• Multi-disciplinary

• Online only

• Open access

• Large, independent editorial board

• Manuscripts assessed only on the rigour of the science, 
not the novelty/scope of the topic





Data



Data	Availability

Probability of finding the 
data associated with a 

paper declined by 17% 
every year

Vines, Timothy et al. “The 
Availability of Research Data 
Declines Rapidly with Article 
Age.” Current Biology 24, no. 1 
(June 1, 2014): 94–97. 
doi:10.1016/j.cub.2013.11.014.



PLOS Data Policy

• PLOS journals require authors to make all 
data underlying the findings described in 
their manuscript fully available without 
restriction, with rare exception.

• When submitting a manuscript online, 
authors must provide a Data Availability 
Statement describing compliance with 
PLOS's policy. 

Since March 2014



Meg Byrne EveryONE May 8 2017: Making Progress Toward open Data
http://blogs.plos.org/everyone/2017/05/08/making-progress-toward-
open-data/

Making Progress Toward Open Data: 
Reflections on Data Sharing at PLOS ONE



External Data Advisory Group 

• Academic Chair: Phil Bourne

• 40 experts across the world with 
representatives from all PLOS journals



Guidance for Contributors

• FAQs consistently updated
http://journals.plos.org/plosone/s/data-availability#loc-faqs-for-data-
policy 

• Recommended repositories
http://journals.plos.org/plosone/s/data-availability#loc-recommended-
repositories



What data are required and what is meant by 
minimal data set?

• PLOS defines the “minimal data set” as the data set used to reach 
the conclusions drawn in the manuscript with related metadata 
and methods, and any additional data required to replicate the 
reported study findings in their entirety:
• The values behind the means, standard deviations and other 

measures reported;

• The values used to build graphs;

• The points extracted from images for analysis.

• Authors do not need to submit their entire data set, or the raw 
data collected during an investigation.
• Just those relevant to the analyses in the paper.



Unacceptable Data Access Restrictions

• Authors will not share data because of personal 
interest (e.g. patents or potential future 
publications).

• Conclusions depend on proprietary data. 
• data owned by commercial interests
• copyrighted data that the owners will not share, e.g., data 

from a pharmaceutical company that will share the data 
only with regulatory agencies for purposes of drug 
approval, but not with researchers.



Internal Checks: PLOS ONE

• At submission: check for unacceptable 
restrictions to access

• During review: Editors & Reviewers assess 
underlying data

• At accept: check statements & ensure clinical 
datasets have no potentially identifying 
information

• Post-publication: work with authors as needed



Possible exceptions to making data publicly 
available include

• Data cannot be made publicly available for ethical or 
legal reasons, e.g., public availability would 
compromise patient confidentiality or participant 
privacy.
• Adherence to the PLOS data policy must never breach 

patient confidentiality.

• Data deposition could present some other threat, such 
as revealing the locations of fossil deposits, 
endangered species, or farms/other animal enclosures 
etc.



>65,000
papers published with a data 

statement at PLOS



Data Availability:
Is it working?

Source:
‘1.Confusion over publisher’s pioneering open-data 
rules’ Nature 515, 478 (27 November 2014) 
doi:10.1038/515478a
2. Tim Vines, pers commun (to Meg Byrne, PLOS).

2016: Same study2

- compliance now 67%

Not seeing full compliance but we 
are seeing a MASSIVE improvement 

2014: An increase in data sharing1:
- from 12% before the policy to 40%
- even up to as much as 76%



Where are the Data (PLOS ONE)?

Time Papers with DAS

Data in 
Submission Files 

(#)

Data in 
Submission 

Files (%)

Data in 
Repositories 
(Estimate)

Data upon 
Request 

(Estimate)
Q2-Q4 2014 9491 7918 74% 11% 10%
Q2-Q4 2015 22142 15382 69% 14% 12%

Dryad Figshare NCBI Github
Q2-Q4 2014 152 210 551 37
Q2-Q4 2015 551 753 1229 174

DAS = Data availability statement

In 2016 ~4,000 datasets associated with PLOS articles were 
deposited in open repositories.



Data sharing at PLOS ONE

• Very few submissions rejected because of authors’ unwillingness 
or inability to share data (<0.1%)

• Steady growth in publicly available datasets via public data 
repositories such as the NCBI databases, Figshare or Dryad.

• ~20% in 2016 – low but the growth is encouraging

• 60% of articles include data in the main text and supplementary 
information

• supporting information also deposited to Figshare (each item has its 
own DOI).

• 20% have data available upon request
• restrictions acceptable under our policy

• Editor & reviewer comments on data availability more frequent
• from18% of submissions in 2014 to 24% in 2016 —
• this is in addition to the yes/no question in the review form asking 

reviewers to indicate whether the paper complies with the data policy.

Meg Byrne EveryONE May 8 2017: Making Progress Toward open Data CC BY
http://blogs.plos.org/everyone/2017/05/08/making-progress-toward-open-data/



Research about data sharing

• PLOS Open Data Collection highlights  papers that 
address issues of data sharing in various scientific 
disciplines and research showing a correlation 
between publicly available data and increased 
impact (for example, citation rates). 

• PLOS ONE 10-year Anniversary Datasets Collection
highlights specific examples of well-reported or widely 
used datasets.



PLOS ONE effect

Vasilevsky, Nicole A., Jessica Minnier, Melissa A. Haendel, and Robin E. Champieux. 
“Reproducible and Reusable Research: Are Journal Data Sharing Policies Meeting the Mark?” 
PeerJ 5 (April 25, 2017): e3208. doi:10.7717/peerj.3208.

• A citable item that is open access is much more likely to be published in 
a journal with a data sharing requirement.

• The proportion of open access journals that require data sharing is much 
larger than the proportion of subscription journals (64.3% vs 11.3%).

• PLOS ONE significantly increases the proportion of research articles 
published with a data sharing requirement in biomedical journals



Challenges
QUESTIONS WE DON’T KNOW ANSWERS TO YET

• Treatment of software/code

• How should materials sharing differ

• What to do with big data?

• Do we need better/more aligned consenting for patient studies?

• Best practices for data access committees?

• How to fund data access committees?

• Preservation of obsolete formats?

• How to cite data & credit data reuse?

Michael Carroll. PLOS Biology 2015. Sharing Research Data and Intellectual Property Law: A 
Primer http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002235



The Culture of Evaluation



Edwards, Marc A., and Roy Siddhartha. “Academic Research in the 21st Century: 
Maintaining Scientific Integrity in a Climate of Perverse Incentives and 
Hypercompetition.” Environmental Engineering Science 34, no. 1 (2017): 51–61.



Rescuing US biomedical research from its systemic flaws
Bruce Alberts , Marc W. Kirschner , Shirley Tilghman, and Harold Varmus
PNAS | April 22, 2014 | vol. 111 | no. 16 | 5773–5777
doi: 10.1073/pnas.1404402111

“As competition for jobs and promotions increases, the 

inflated value given to publishing in a small number of so-

called “high impact” journals has put pressure on authors 

to rush into print, cut corners, exaggerate their findings, 

and overstate the significance of their work. 

Such publication practices, abetted by the 

hypercompetitive grant system and job market, are 

changing the atmosphere in many laboratories in 

disturbing ways.”



‘Scholarly publishing: a perspective from an early career academic’, COASP 2015, 
Derek Groen (University College London)

“Career decisions for Early Career Researchers 
are essentially arbitrary as they are based on so 

few publications and a hit or miss review 
process”



The	tone	used	by	this	reviewer	is	unacceptably	aggressive	and	
accusatory.	The	reviewer	assigns	us	dark	motives	when	we	omit	
to	cite	one	favoured paper	and	when	we	don’t	provide	(in	the	
reviewer’s	opinion)	enough	information	about	the	study	site.	The	
conclusions	drawn	by	the	reviewer	about	our	study	site,	based	
on	watching	youtube videos	are	frankly	ignorant!	[…]	

If	I	were	the	first	author	of	this	MS,	I	probably	would	not	be	
writing	this	email.	[…]	However,	the	first	author	of	this	MS	is	a	
graduate	student,	at	the	start	of	her	career	and	her	publishing	
experience,	and	a	review	such	as	this	one	is	incredibly	
discouraging.





• Researchers gain from publishing in ‘designer’ journals

• Journals gain financially from their brand/ Journal 
Impact factor

• Institutions gain financially by hiring and firing based on 
where researchers publish, not on what they publish (or 
the mission of the University)

• Research assessment by funders often based on very 
few publications and brand/impact factor (some are 
changing)

Current culture embeds status quo



Imperfect Impact

Stuart Cantrill January 23, 2016 Imperfect impact Chemical connections
https://stuartcantrill.com/2016/01/23/imperfect-impact/



Impact factors mask huge variation in citations -
if you use it you are dishonest and statistically 

illiterate @Stephen_Curry #COASP

COASP7 ‘Research and researcher evaluation’ (2015), 
Stephen Curry (Imperial College London) – available 
soon  from OASPA website



An example of cross-publisher collaboration



Lariviere et al., 2016

Biorxiv doi:10.1101/062109



Cultural Change



EU COUNCIL CONCLUSIONS ON THE TRANSITION TOWARDS 
AN OPEN SCIENCE SYSTEM

Removing barriers and fostering incentives (7)

• scientific quality should be based on the work itself

• develop better quality assurance in review and evaluation
systems. 

• incentives to reward researchers (and research stakeholders) 
for sharing the results of their research for reuse;

• explore mechanisms to change the ways of doing science.

• collaborate in particular on incentives for an internationally 
accepted system for data citation

27th May 2016



Change the Incentives



Declaration on Research 
Assessment

• A worldwide initiative, spearheaded 
by the ASCB (American Society for 
Cell Biology), together with scholarly 
journals and funders

• Focuses on the need to improve the 
way in which the outputs of scientific 
research are evaluated:

• the need to eliminate the use of 
journal-based metrics, such as Journal 
Impact Factors, in funding, 
appointment, and promotion 
considerations;

• “need to assess research on its own 
merits rather than on the basis of the 
journal in which the research is 
published”



Credit:
Persistent identifiers and metadata

• Inability to link data to papers & papers to data & 
papers & data to people

• No separate identifiers for figures, tables, 
supplementary material etc

• Low adoption of persistent identifiers among 
Researchers, publishers and data repositories

• Persistent identifiers for Funders & Institutions in flux
• but being developed



Next-generation metrics: 
Responsible metrics and evaluation for open science

Report of the European Commission Expert Group on Altmetrics
March 2017



Integrating ORCID iDs in publishing workflows









Publishers “Open Letter”

In January 2016, a coalition of publishers signed an Open 
Letter committing to start requiring ORCID IDs in 2016. 

1. Implement best practices for ORCID collection

2. Commit to auto-update the ORCID records upon 
publication

3. Require ORCID IDs for corresponding authors and 
encourage for co-authors



8 original signatories, now 27!

https://orcid.org/content/requiring-orcid-
publication-workflows-open-letter



27 Publishers requiring ORCID, and counting

Since the open letter was published, over 250,000 articles 
have included ORCID iDs in their Crossref submission

By end 2016: 
1,556 journals 
require 
ORCID iDs



PLOS’ sustained campaign
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An open standard for expressing roles intrinsic to research 



CRediT: a taxonomy of contributions

Conceptualization
Methodology
Software
Validation
Formal Analysis
Investigation
Resources
Data Curation
Writing – Original Draft Preparation

Writing – Review & Editing

Visualization
Supervision
Project Administration
Funding Acquisition

• Includes but is not 
limited to traditional 
author roles

• Not intended to define 
authorship

• Human- and machine-
readable

http://casrai.org/CRediT



Usage of CRediT taxonomy at PLOS 

90% 

87% 

84% 

83% 

83% 
83% 

72% 

69% 

67% 

66% 

65% 
63% 

55% 

43% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Conceptualization

Writing Original Draft

Methodology

Formal Analysis

Investigation

Writing Review & Editing

Supervision

Resources

Project Administration

Visualization

Funding Acquisition

Validation

Data Curation

Software

Frequency of use per contributor role

PLOS ONE submissions (n=3,833) – 92% at least one answer





• PLOS has been using CRediT since summer 2016 
and requires ORCID for corresponding authors 
since Dec 2016. 

• All authors are encouraged to use ORCID



Data citations



Data Citation:
credit for data producers and collectors

• Force11 Data Citation Principles
• Minimum Requirements

• author names, repository name, date + persistent unique 
identifier (such as DOI or URI)

• citation should link to the dataset directly via the 
persistent identifier

• comprehensive, machine-readable landing pages for 
deposited data

• guidance to authors to include data in references

https://www.force11.org/group/joint-declaration-data-citation-principles-final





THOR project

THOR’s goal is to ensure that every 
researcher, at any phase of their 
career, or at any institution, will 
have seamless access to 
Persistent Identifiers (PIDs) for 
their research artefacts and 
their work will be uniquely 
attributed to them

EU-funded project:
Technical Infrastructures for 

Humans and Objects of Research











Publishers’ tools to facilitate better credit

ü Citations distributions

ü ORCID

ü CRediT taxonomy

ü Data citations

ü Protocols

ü Preprints

Raise awareness

Promote and facilitate better practices

Enable a machine-readable ecosystem

RESEARCH ARTICLE

Demonstration of Protein-Based Human
Identification Using the Hair Shaft Proteome
Glendon J. Parker1,2¤*, Tami Leppert2,3, Deon S. Anex4, Jonathan K. Hilmer5,
Nori Matsunami3, Lisa Baird3, Jeffery Stevens3, Krishna Parsawar6, Blythe P. Durbin-
Johnson7, David M. Rocke7, Chad Nelson6, Daniel J. Fairbanks1, Andrew S. Wilson8,
Robert H. Rice9, Scott R. Woodward10, Brian Bothner5, Bradley R. Hart4, Mark Leppert3

1 Department of Biology, Utah Valley University, Orem, Utah, United States of America, 2 Protein-Based
Identification Technologies L.L.C., Orem, Utah, United States of America, 3 Department of Human Genetics,
University of Utah, Salt Lake City, Utah, United States of America, 4 Forensic Science Center, Lawrence
Livermore National Laboratory, Livermore, California, United States of America, 5 Department of Chemistry
and Biochemistry, Montana State University, Bozeman, Montana, United States of America, 6 Mass
Spectrometry and Proteomics Core Facility, University of Utah, Salt Lake City, Utah, United States of
America, 7 Department of Public Health Sciences, University of California, Davis, California, United States of
America, 8 School of Archaeological Sciences, University of Bradford, Bradford, United Kingdom,
9 Department of Environmental Toxicology, University of California, Davis, California, United States of
America, 10 Sorenson Molecular Genealogical Foundation, Salt Lake City, Utah, United States of America

¤ Current address: Forensic Science Center, Lawrence Livermore National Laboratory, Livermore,
California, United States of America
* parker64@llnl; glendon.parker@uvu.edu

Abstract
Human identification from biological material is largely dependent on the ability to character-
ize genetic polymorphisms in DNA. Unfortunately, DNA can degrade in the environment,
sometimes below the level at which it can be amplified by PCR. Protein however is chemi-
cally more robust than DNA and can persist for longer periods. Protein also contains genetic
variation in the form of single amino acid polymorphisms. These can be used to infer the sta-
tus of non-synonymous single nucleotide polymorphism alleles. To demonstrate this, we
used mass spectrometry-based shotgun proteomics to characterize hair shaft proteins in 66
European-American subjects. A total of 596 single nucleotide polymorphism alleles were
correctly imputed in 32 loci from 22 genes of subjects’ DNA and directly validated using
Sanger sequencing. Estimates of the probability of resulting individual non-synonymous
single nucleotide polymorphism allelic profiles in the European population, using the prod-
uct rule, resulted in a maximum power of discrimination of 1 in 12,500. Imputed non-synony-
mous single nucleotide polymorphism profiles from European–American subjects were
considerably less frequent in the African population (maximum likelihood ratio = 11,000).
The converse was true for hair shafts collected from an additional 10 subjects with African
ancestry, where some profiles were more frequent in the African population. Genetically
variant peptides were also identified in hair shaft datasets from six archaeological skeletal
remains (up to 260 years old). This study demonstrates that quantifiable measures of iden-
tity discrimination and biogeographic background can be obtained from detecting geneti-
cally variant peptides in hair shaft protein, including hair from bioarchaeological contexts.

PLOS ONE | DOI:10.1371/journal.pone.0160653 September 7, 2016 1 / 26

a11111
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Who’s accountable?



By the time an author submits to a journal 
it’s too late…



Data stewardship & sharing is spreading
• Other publishers are updating their data sharing policies and requiring a 

DAS
• Nature, Science, Royal Society & Hindawi most recently

• Private funders have implemented policies requiring that data is made 
openly available.

• Bill and Melinda Gates Foundation and Wellcome Trust (F1000 platforms)
• Wellcome, HHMI, and NIH created the Open Science Prize to reward and 

make public the value of open, shared data.

• Government agencies have implemented or are exploring policies that 
facilitate data sharing.

• Data Management plans as standard
• National Institutes of Health (NIH), European Medical Association, European 

Commission and Research Council UK (RCUK)
• Academic institutions such as Lausanne, Cambridge University, University 

college London provide additional infrastructure and support for 
researchers to share data.

• EU LEARN Project



• Open Access to articles and data
• (that enables reuse – CC BY, CC0)

• Separate the process of publication from evaluation
• Make information openly available sooner (e.g. pre-

prints)

• PLOS-ONE style assessment (rigour first, interest & novelty 
later)

• Publish negative and confirmatory studies

• Open, signed, continuous peer review
• More collective, community based review

• Incentivise openness, collaboration, reliability and 
sharing

• Reward Reviewers

• Reward open behaviour by researchers

• Reward all types of outputs – not just articles

• Reward transparent reporting

Solutions



• Apply the scientific method to scholarly communication itself
• Meta-research – research about the research process
• Publically available data on metrics, indicators, evaluation
• Independent scrutiny 

• Align policies between funders, publishers, institutions
• Data management as standard (& Data Access Committees)
• Reduce the burden on researchers
• Incentivise all players (sticks and carrots)
• Monitor progress towards common goals

• Create global community standards for open science
• Community standards for data  & metadata sharing
• NISO, FORCE11, COPE, TOP guidelines, Leiden Manifesto, HEFCE 

report on metrics, Reporting Standards
• Build the infrastructure to support open science

• Interoperable publicly available platforms (EU Science Cloud)
• New submission and reviewing tools that foster openness and 

collaboration, and do so earlier
• The means to track and link all types of outputs

• Persistent identifiers for researchers, funders, institutions, licences etc -
ORCID, FundRef, DOIs for data etc





Who’s accountable?



…we all are!



Cultural Change

Top-down

Bottom-up
People

Funders
Institutions
Publishers

Researchers



Thank you for listening and 

sharing your data!

cmaccallum@plos.org

orcid.org/0000-0001-9623-2225

Thanks to: 
PLOS: 
Meg Byrne
Veronique Kiermer
Emma Ganley
Helen Atkins
Patrick Polischuk

CRediT: 
Amy Brand
Liz Allen



STATISTICS COURSE INSTRUCTOR

“[Why this paper] was chosen for inclusion in our 
discussion is the fact that the actual data values in 

spreadsheet format is also available from the PLOS ONE 
website. You can download this and look at the data 

yourself… They used a Kruskal-Wallis test which is 
absolutely correct indeed.”


