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Open Access, Open Data, Open Science
• The Internet lowered the physical barriers to accessing knowledge, but financial 

barriers remained – indeed, the cost of online journals tended to increase much 
faster than inflation, and scholars/libraries faced a cost crisis

• Open Access (OA) originated in the 1980s with free-to-access Listserv journals, 
but it really took off with the popularisation of the Internet in the mid-1990s, 
and the subsequent boom in online journals

• As Open Access to publications became normal (if not ubiquitous), the scholarly 
community turned its attention to the data which underpins the research 
outputs, and eventually to consider it a first-class output in its own right. The 
development of the OA and research data management (RDM) agendas are 
closely linked as part of a broader trend in research, sometimes termed ‘Open 
Science’ or ‘Open Research’
• “The European Commission is now moving beyond open access towards the more inclusive 

area of open science. Elements of open science will gradually feed into the shaping of a 
policy for Responsible Research and Innovation and will contribute to the realisation of the 
European Research Area and the Innovation Union, the two main flagship initiatives for 
research and innovation” 
http://ec.europa.eu/research/swafs/index.cfm?pg=policy&lib=science

• Open Science encourages – and indeed requires – heterogeneous stakeholder 
groups to work together for a common, societal goal



The old way of doing research

1.  Researcher  collects  data  (information)

2.  Researcher  interprets/synthesises  data

3.  Researcher  writes  paper  based  on  data

4.  Paper  is  published  (and  preserved)

5.  Data  is  left  to  benign  neglect,  and  
eventually  ceases  to  be  
accessible



The new way of doing research

Plan

Collect

Assure

Describe

Preserve

Discover

Integrate

Analyze

PUBLISH

…and	  
RE-‐USE

The  DataONE  
lifecycle  model



Open Science: a definition

• Open Science can be defined as the combination of 
“Open Source, Open Data, Open Access, Open 
Notebook”, which signify the goals of:
• Transparency in experimental methodology, observation, and 

collection of data;
• Public availability and reusability of scientific data;
• Public accessibility and transparency of scientific communication;
• Using web-based tools to facilitate scientific collaboration

[Dan Gezelter, http://www.openscience.org/blog/?p=269] 

• This presentation will focus on Open Access and Open 
Data/Research Data Management, where ‘data’ is 
shorthand for data, code, workflows, etc…



Helicopter view: benefits of openness

• SPEED: The research process becomes faster

• EFFICIENCY: Data collection can be funded once, and 
used many times for a variety of purposes

• ACCESSIBILITY: Interested third parties can (where 
appropriate) access and build upon publicly-funded 
research resources with minimal barriers to access

• IMPACT and LONGEVITY: Open publications and data 
receive more citations, over longer periods 

• TRANSPARENCY and QUALITY: The evidence that 
underpins research can be made open for anyone to 
scrutinise, and attempt to replicate findings. This leads 
to a more robust scholarly record



What is Open Access?
• Open Access (OA) means removing the (financial) barriers 
to accessing the written records of research
• Many funders (and research organisations) now mandate 
that papers resulting from the work that they fund are 
made openly available via one of two routes:
• Gold OA means the author (or his/her home institution or funder 

etc) pays an Article Processing Charge (APC) to the publisher in 
order to make the paper free to access

• Green OA means the author self-archives a copy of the paper in an 
OA repository. (This may be a pre-print, i.e. before professional 
pagination and typesetting etc.)

• Different funders (and publishers, countries etc) have 
different norms when it comes to OA, but a compelling and 
unifying driver is the European Commission’s OA mandate, 
which is new in Horizon 2020 (following a pilot in FP7)



What is RDM? 

“the active management 
and appraisal of data over 
the lifecycle of scholarly 
and scientific interest”

What sorts of activities?
- Planning and describing data-

related work before it takes 
place

- Documenting your data so that 
others can find and understand 
it

- Storing it safely during the 
project

- Depositing it in a trusted 
archive at the end of the 
project

- Linking publications to the 
datasets that underpin them  



Growing momentum and ubiquity…
Data management 
is a part of good 
research practice.

- RCUK Policy and Code of 
Conduct on the 

Governance of Good 
Research Conduct



Without intervention, data + time = no data

Vines et al. “examined the availability of data from 516 studies between 2 and 22 years old”

- The odds of a data set being reported as extant fell by 17% per year
- Broken e-mails and obsolete storage devices were the main obstacles to data sharing
- Policies mandating data archiving at publication are clearly needed

“The current system of leaving data with authors means that almost all of it is lost over 
time, unavailable for validation of the original results or to use for entirely new purposes” 
according to Timothy Vines, one of the researchers. This underscores the need for 
intentional management of data from all disciplines and opened our conversation on 
potential roles for librarians in this arena. (“80 Percent of Scientific Data Gone in 20 
Years” HNGN, Dec. 20, 2013, http://www.hngn.com/articles/20083/20131220/80-percent-
of-scientific-data-gone-in-20-years.htm.)

Vines et al., The Availability of Research Data Declines Rapidly with Article Age, 
Current Biology (2014), http://dx.doi.org/10.1016/j.cub.2013.11.014



(Aside: from data to research objects?)

• ‘Research object’ is a term that is gaining in popularity, 
not least in the humanities where the relevance of the 
term ‘data’ is not always recognised…
• Research objects can comprise any supporting material 
which underpins or otherwise enriches the (written) 
outputs of research
• Data (numeric, written, audiovisual….)
• Software code and algorithms
• Workflows and methodologies
• Slides, logs, lab books, sketchbooks, notebooks, etc

• See http://www.researchobject.org/ for more info
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Context and high-level goals

• Open Science is situated within a context of ever greater 
transparency, accessibility and accountability
• The impetus for Openness in research comes from two 

directions:
• Ground-up – OA began in the High Energy Physics research 

community, which saw benefit in not waiting for publication before 
sharing research findings (and data / code)

• Top-down – Government/funder support, increasing public and 
commercial engagement with research

• The main goals of these developments are to lower barriers 
to accessing the outputs of publicly funded research (or 
‘science’ for short), to speed up the research process, and to 
strengthen the quality, integrity and longevity of the 
scholarly record



“In genomics research, a large-scale 
analysis of data sharing shows that 
studies that made data available in 
repositories received 9% more 
citations, when controlling for other 
variables; and that whilst self-reuse 
citation declines steeply after two 
years, reuse by third parties 
increases even after six years.” 
(Piwowar and Vision, 2013)

Van den Eynden, V. and Bishop, L. 
(2014). Incentives and motivations for 
sharing research data, a researcher’s 
perspective. A Knowledge Exchange 
Report, 
http://repository.jisc.ac.uk/5662/1/KE
_report-incentives-for-sharing-
researchdata.pdf

Benefits of Open Science: Impact and Longevity



“Data is necessary for 
reproducibility of 

computational research, 
but an equal amount of 

concern should be directed 
at code sharing.”

Victoria Stodden, “Innovation and Growth 
through Open Access to Scientific Research: 
Three Ideas for High-Impact Rule Changes” in 
Litan, Robert E. et al. Rules for Growth: 
Promoting Innovation and Growth Through Legal 
Reform. SSRN Scholarly Paper. Rochester, NY: 
Social Science Research Network, February 8, 
2011. http://papers.ssrn.com/abstract=1757982.

Benefits of Open Science: Quality



“Conservatively, we estimate that the value of data in 
Australia’s public research to be at least $1.9 billion 
and possibly up to $6 billion a year at current levels of 
expenditure and activity. Research data curation and 
sharing might be worth at least $1.8 billion and possibly 
up to $5.5 billion a year, of which perhaps $1.4 billion to 
$4.9 billion annually is yet to be realized.”

• “Open Research Data”, Report to the Australian National Data Service (ANDS), 
November 2014 - John Houghton, Victoria Institute of Strategic Economic 
Studies & Nicholas Gruen, Lateral Economics

Benefits of Open Science: Financial



J. Manyika et al. "Open data: Unlocking innovation 
and performance with liquid information" McKinsey 
Global Institute, October 2013



“If we are going to wait 
five years for data to 

be released, the Arctic 
is going to be a very 

different place.” 

Bryn Nelson, Nature, 10 Sept 2009

http://www.nature.com/nature/jour
nal/v461/n7261/index.html

Benefits of Open Science: Speed

https://www.flickr.com/photos/gsfc/7348953774/
- CC-BY
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MANAGEMENT

≠
SHARING



Management and Openness
• Taking a managed and planned approach to your research is not 

the same as making everything open to everyone
• The purpose of research data management is twofold:
• To ensure that data remains accessible and understandable; or
• To ensure that data is not accessible or understandable (in its raw state, 

by the wrong people, or at the wrong time)
• Which of these applies will depend on the nature of the 

research. It is increasingly expected that publications and data 
(and software, algorithms, workflows etc) will be made Open by 
default, unless…
• There is an ethical reason to restrict access
• There is a public safety reason to restrict access
• There is a commercial or contractual reason to restrict access

• In some cases, data can be made partially-open (i.e. 
anonymised, aggregated or redacted) in order to protect these 
interests
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How to make data and papers Open

• Start with a plan! Consider publication and data 
sharing from the outset, not at the end.
• Find out what support is available from your 
institution and/or funder. Dedicated funds exist 
to cover gold APCs, and you may be able to 
include projected publishing costs within your 
project budget
• Additionally, there may be advice and assistance 
available – ask around, and make the most of 
free-to-use tools and resources (about which 
more later this afternoon…)



Thank you / Grazie / Danke

• For more information about the DCC:
• Website: www.dcc.ac.uk
• Director: Kevin Ashley 

(kevin.ashley@ed.ac.uk)
• General enquiries: Lorna Brown 

(lorna.brown@ed.ac.uk) 
• Twitter: @digitalcuration

• My contact details:
• Email: martin.donnelly@ed.ac.uk
• Twitter: @mkdDCC
• Slideshare: 

http://www.slideshare.net/martindonn
elly

This work is licensed 
under the Creative 

Commons Attribution 2.5 
UK: Scotland License. 


