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Science as an Open Enterprise Report 
 Why open? 
 
• As a first step towards this intelligent 

openness, data that underpin a journal article 
should be made concurrently available in an 
accessible database 

• We are now on the brink of an achievable aim: 
for all science literature to be online, for all of 
the data to be online and for the two to be 
interoperable. [p.7] 

• Royal Society June 2012, Science as an Open 
Enterprise, 
http://royalsociety.org/policy/projects/science
-public-enterprise/report/  

• Issues linking data to the scientific record: 
– Data persistence 
– Data and metadata quality 
– Attribution and credit for data producers 

• Geoffrey Boulton (Edinburgh), Lead author: 
– “Science has been sleepwalking into crisis of 

replicability...and of the credibility of science” 
– “Publishing articles without making the data 

available is scientific malpractice” 
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Data Reuse: asking new questions 

   Hubble Space Telescope 
• Papers based upon reuse of archived observations now exceed those based on the 

use described in the original proposal 
– http://archive.stsci.edu/hst/bibliography/pubstat.html  

• See also work by Piwowar & Vision re life sciences: “Data reuse and the open data 
citation advantage” 
– http://peerj.com/preprints/1/ 
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Scale of the problem: 
who, what, when 

where….? 

http://blogs.scientificamerican.com/absolutely-maybe/2013/09/10/opening-a-can-of-data-
sharing-worms/ 
 
• Timothy Vines and colleagues studied reproducibility of data sets in zoology and changes 

through time 
– gathered 516 papers published between 1991 and 2011 
– then they tried to track the data down… 

 
• Even tracking down the authors was a challenge 

– Over time a dwindling minority of papers were accompanied by author email addresses that still 
functioned 

 
• only 37% of the data - even from papers in 2011 - were still findable and retrievable 

– proportion dropped each earlier year 
 

• For papers published in 1991 
– only 7% of the data could be determined to truly still be in existence and retrievable 
– few authors could be found, and most of them were reporting that their data were lost or 

inaccessible 
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PREPARDE: Peer REview for 
Publication & Accreditation of Research 

Data in the Earth sciences  
Jonathan Tedds (Leicester), Sarah Callaghan (BADC), Fiona 

Murphy, Timothy Roberts (Wiley), Rebecca Lawrence, Varsha 
Khodiyar (F1000R), Matthew Mayernik (NCAR), John Kunze, 

Carly Strasser (CDL), Angus Whyte (DCC), Simon Hodson 
(Jisc/CODATA) and #PREPARDE project team 

+ Geraldine Clement Stoneham (MRC), Elizabeth Newbold, 
Rachel Kotarski (BL) on data peer review 

http://www.le.ac.uk/projects/preparde 
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• capture the processes and procedures required to publish a scientific dataset 

– ingestion into a data repository 

– formal publication in a data journal 

• address key issues in data publication 

– how to peer-review a dataset?  

– what criteria are needed for a repository to be considered objectively 
trustworthy? 

– how can datasets and journal publications be effectively cross-linked for the 
benefit of the wider research community?  

• PREPARDE team includes key expertise in 

– Research 

– academic publishing 

– data management  

• Earth Sciences focus but produce general guidelines applicable to a wide range of 
scientific disciplines and data publication types incl life sciences (F1000R) 

 

PREPARDE: Peer REview for Publication & Accreditation of Research 
Data in the Earth sciences  http://www.le.ac.uk/projects/preparde 



• Partnership formed between Royal 

Meteorological Society and academic 

publishers Wiley Blackwell to develop a 

mechanism for the formal publication of data in 

the Open Access Geoscience Data Journal 
 

• GDJ publishes short data articles cross-linked 

to, and citing, datasets that have been 

deposited in approved data centres and 

awarded DOIs (or other permanent identifier) 
 

• A data article describes a dataset, giving details 

of its collection, processing, software, file 

formats, etc., without the requirement of novel 

analyses or ground breaking conclusions.  
• the when, how and why data was collected 

and what the data-product is 

 

http://www.geosciencedata.com/ 

PREPARDE key use case: Geoscience Data Journal, 
Wiley-Blackwell and the Royal Meteorological Society 



Live Data paper! 
 
Dataset citation is first thing in 
the paper and is also included 
in reference list (to take 
advantage of citation count 
systems) 
 
DOI: 10.1002/gdj3.2 



Data 
Centre 

Why repository accreditation? 
Link between data paper and dataset is crucial! 

• How do data journal editors know a repository is 
trustworthy? 

• How can repositories prove they’re trustworthy? 

 
What makes a repository trustworthy? 
• Many things: mission, processes, expertise, 

workflows, history, systems, documentation, … 
• Assessing trustworthiness requires assessing the 

entire repository workflow  
 

And what does 
“trustworthy” mean, 
when you get right 

down to it? 

• PREPARDE / IDCC13 Workshop – report at 
http://proj.badc.rl.ac.uk/preparde/attachment/wiki/Deli
verablesList/PREPARDE_IDCC_WshopReport.pdf  

• Peer review of data is implicitly peer review of repository 

http://proj.badc.rl.ac.uk/preparde/attachment/wiki/DeliverablesList/PREPARDE_IDCC_WshopReport.pdf
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Repository accreditation schemes: 

These schemes look at all of the business of 
running a repository, but don’t directly address 
the issues required for data publication. 
 
Data for publication needs to: 
• Be persistent 
• Be permanently identified 
• Be provided with a landing page 
• Have standard publication metadata 
• Have accessibility/licensing information 

 
 

Document at: http://bit.ly/ZhYHZl 
Feedback to:  https://www.jiscmail.ac.uk/DATA-
PUBLICATION   
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Repository accreditation: 
recommendations 

For data publication, a repository must be actively managed in 
order to: 
1. Enable access to the dataset 
2. Ensure dataset persistence 
3. Ensure dataset stability 
4. Enable searching and retrieval of datasets 
5. Collect information about repository statistics 
 
Guidelines are split into general principles, and subject specific 
appendices.  
Only the Earth and Life sciences in the appendices at this time 

 



1. Enable access to the dataset 

a. Ensure that data will be accessible (either 
as open data, or provide information on 
conditions of access and a clear point of 
contact). 

b. Have a policy in place allowing appropriate 
access for peer reviewers, as required as 
part of support for the data peer-review 
process. 

i. In the context of data, peer reviewers 
are individuals with appropriate 
scientific and/or technical expertise 
who produce or use data. 

http://lolcatzencyclopedia.files.wordpress.com
/2011/02/lolcat___computer_eating_by_tenky

ougan1.jpg 



2. Ensure dataset persistence (1) 
a. Have a clear and public assertion of responsibility to 

preserve the data and provide access to the data over 
the long term.  

b. Have an appropriate, formal succession plan, 
contingency plans, and/or escrow arrangements in 
place in case the repository ceases to operate or the 
governing or funding institution substantially changes 
its scope. 

c. Repositories must develop and implement suitable 

quality control and security measures to ensure the 

metadata is correct and the data themselves are 

maintained and curated to avoid degradation. 

i. User feedback can and should be used to 

strengthen and correct the metadata as needed. 

http://sardonicsalad.com/?p=667 



2. Ensure dataset persistence (2) 
d. Assign globally unique persistent IDs to the 

published datasets and maintain a repository-
managed URI associated with each of those 
IDs. These URIs should also be associated with 
versions of the datasets. 

e. Permanent IDs for the dataset must resolve to 
a publicly accessible landing page which must: 

i. be open and human readable (and it 
would be preferred that they should also 
be provided in a format which is machine 
readable) 

ii. describe the data object and include 
appropriate metadata and the permanent 
identifier (used to identify the page in the 
first place) 

iii.be maintained, even if the data has been 
retracted. 

Preserving data: how not to do it 



3. Ensure dataset stability 
a. Stability means that the exact same 

version of the dataset that was cited can 
be returned to when the citation is 
resolved. 

b. If dataset versioning is supported, new 
versions should be permanently 
identified and linked from the original, 
published dataset landing page, without 
overwriting the original version linked 
from the article). The database should 
provide time stamped versions of 
archival data. 

http://www.ptgear.co.uk/wp-
content/uploads/2011/03/elephant-on-
stability-ball.jpg 



4. Enable searching and retrieval of 
datasets 

a. Allow users to easily determine whether a dataset 
has been peer reviewed or been subject to a 
robust quality assurance process. 

b. Provide appropriate metadata about the dataset 
in human readable form on the landing page (see 
point 2.e), and when possible standardized 
machine readable formats e.g. DataCite metadata 
schema http://schema.datacite.org 

c. Provide appropriate information about licensing 
and permissions, and manage access to restricted 
or embargoed material as appropriate.  

d. Provide access to allow metadata for the datasets 
to be searched and retrieved through interfaces 
designed for both humans and computers. 

http://beingthecomedian.blogspot.co.uk/2011/01/we
eeeee-im-horsie.html 
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5. Collect information about repository 
statistics 

a. Publish statistics on the level of 
access to any deposited item that is 
publicly accessible, to contribute to 
metrics of the item's publication 
impact. 

b. Publish information to enable 
journals and depositors to assess its 
take-up in the community it aims to 
serve, e.g. about any operational 
agreement with a well-established 
journal, learned society or 
equivalent body. 
 

http://peacock-maths.org/page28.php 



What we learned about repository 
accreditation  

• It is a very contentious subject!  
– Repository accreditation schemes exist, but don’t have significant 

numbers of members.  
– Reason for the lack of uptake of repository accreditation schemes 

is not clear.   
• Repositories feel that there is no clear benefit? 
• Accreditation process is unclear or too arduous and/or confusing?   

 
• Repositories seem to be content to rely on their own 

reputations to demonstrate their suitability as archives for 
data publication.  
– We think this will change in the near future, as data publication and 

data stability becomes more important.  
– Further work is needed to identify blockers to the uptake of 

repository accreditation schemes. 



Thank you to all the project partners  

Dr Jonathan Tedds jat26@le.ac.uk @jtedds 
 University of Leicester 

 

#PREPARDE http://www.le.ac.uk/projects/preparde 

Mailing list: http://jiscmail.ac.uk/DATA-PUBLICATION 

RDA-WDS Publishing Data IG http://rd-
alliance.org/internal-groups/publishing-data-ig.html 
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