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Defining ‘Open Science’
• Transparency in experimental 

methodology, observation, and 
collection of data

• Public availability and reusability
of scientific data

• Public accessibility and transparency
of scientific communication.

• Removing the barriers to sharing 
any form of research output

(after Gezelter 2009) 3
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Benefits of open science  
for researchers

• Increases research efficiency

• Enhances research transparency, quality 
and reproducibility

• Increases visibility, re-use and impact of 
research

• Increased citations and career credit
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By allowing others to readily access your research assets (data, software, workflows etc.) makes research more efficient by reducing the duplication of effort. 



Reproducibility crisis?
http://www.bbc.co.uk/news/science-environment-39054778

• Nature survey in 2016

• 1576 researchers responded

• 70% tried and failed to 
reproduce another scientists 
experiments

• 50% could not reproduce their 
own experiments
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An article in Nature (2016) suggested that there was what was called a ‘reproducibility crisis’. 



Failure to reproduce

• Selective reporting of results

• Quality of original research

• Pressure to publish

• Availability of associated research assets

• data

• software

• workflows

• documentation
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Reproducibility of experimental results is an essential part of the scientific methodPartly due to a lack of transparency in research that stemmed selective reporting of results published in journals without access to the underlying methods, data etc. Authors selectively report results – how often do you say a paper stating that a piece of research has failed. Researchers do not want their peers (or funders) to see they have not delivered a successful piece of research. But reporting failed research is as valuable as successful outcomes in many contexts!



Benefits of open science  
for researchers

• Increases research efficiency

• Enhances research transparency, 
quality and reproducibility

• Increased re-use and impact of 
research

• Increased citations and career credit
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“Anyone, anywhere in the world should 
have free, unhindered access to not just 
my research, but to the research of every 
great and inquiring mind across the 
spectrum of human understanding.”

Stephen Hawking (2017)
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For example: Stephen Hawking released his PhD online for Open Access Week (22 October 2017)Crashed Cambridge University Online Repository; 60,000 downloads in 24 hoursEvidence shows that publishing articles openly can help researchers get noticed. A study of over 2,000 articles published in Nature Communications showed that those published openly received nearly double the number of unique tweets and Mendeley readers as closed-access articles (Adie, 2014a). 



Benefits of open science  
for researchers

• Increases research efficiency

• Enhances research transparency, 
quality and reproducibility

• Increased re-use and impact of 
research

• Provides more opportunities for 
gaining career credit
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Benefits of open science  for 
researchers…there’s more

• Enhances collaboration and 
community building

• Improved funding opportunities

• Increased visibility of their work

• Better access to published material
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Why do researchers think open science is a bad idea?

• Significant investment of effort and 
resources required to collect data 
and conduct research

• Leads to strong sense of attachment 
(data ‘my-ning’)

• Concerned about inappropriate 
secondary reuse of their research
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Fear of the Data Parasite!!

• Researchers concerned about  
being ‘scooped’

• Others unfairly benefitting from 
using shared research assets 
with little additional effort/input

• Limits potential future re-use of 
data for own purposes 

• Stealing opportunity for further 
research by original team
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Why researchers think open science is a bad idea

• Researchers are competing for jobs, funding and recognition

• Want to retain data for future research/ proposals (funding 
opportunities)

• Sharing research assets takes extra 
resources and distracts from the ‘real job’ 
of publishing papers

• No incentive or reward for publishing 
other forms of research output
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Publish or Perish?

• Product of paper-based scientific publishing

• Large numbers of publications in high 
impact journals necessary for:

• Career progression/tenure

• Securing funding

• Future employment

• Citation (H-) index and JIFs used to 
assess research contribution
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But the ingrained ‘publish or perish’ doctorine , which is largely the product of a different era when scientific publishing and peer review were restricted to paper-based journals, persists. It continues to place excessive strain on young researchers who are still required to publish prolifically in high impact journals in order to progress their career and secure both funding and future employment.This is evidenced by citation indexes and JIFS frequently being used as key criteria when assessing the merit of the research contribution made by an individual being considered for promotion or employment. But modern research methods, practices and priorities, such as those associated with the open science agenda, increasingly demand that significant amounts of effort and resources are dedicated to those aspects of doing research that do not form part of the rewards and recognition structure for researchers. 



Moving Beyond Traditional Metrics 

• Research process and method is 
becoming increasingly complex

• Compliance with good research practice 
is a requirement 

• Individual contributions to research are 
more intangible and difficult to quantify
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But this is only one part of the problemAs scientific endeavour becomes increasingly more complex and compliance with recognised good research practices a requirement, the contributions made by some researchers have become equally more intangible and difficult to quantify. We need to move beyond the traditional metrics…... 



Changing the paradigm

• Encourage researchers and institutions to 
adopt open science practices  

• Reward other forms of research output e.g. 
data, software, workflows etc.

• Provide tools and technologies to support 
open science 

• Increase availability and status of open 
access  (OA) journals

• Establish independent not-for profit 
publishing platforms
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The fundamental change that is needed to encourage researchers to adopt an open approach to research is to remove this ‘publish or perish’ mentality used to assess the outputs of research, which typically rely on quantitative measures of the number of articles produced, where they were published, and the number of citations.Funding bodies and senior scientists shouldn’t over-emphasise publications in journals with the highest impact factor (IF), and take into account other forms of research output too. These include open software and open data, as those greatly benefit the academic communityWe need to redesign or modify the scientific reward systems to make open science practice the natural state of affairs for scientists? Provide the tools, technologies and techniques that support open science practices and the associated metrics needed to assess an individual research contribution.



Unique persistent identifiers 
• Long-lasting reference to a research 

asset

• Provides information necessary to reliably 
identify, locate and verify a research 
asset

• A permanent and unambiguous link 
between the researcher and their outputs
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Persistent identifiers are fundamental for reliably locating, identifying and re-using a variety of research assets whether they are digital or physical. Even researchers can have a unique persistent identifier that allows them to be associated with their research outputs, 



• Mechanism for linking different 
elements of research lifecycle

• Allows citation of research assets 
(data, software code, samples etc.) 

• Credit for non-traditional research 
outputs

• Additional metrics for assessing 
contribution to scientific endeavour 

Open research graphs

19

Presenter
Presentation Notes
But using PIDs offer much more than just a link between researchers and their journal articles. Provides a mechanism for citing all research assets, which is particularly important where different research assets are re-used in combination with other data, products etc. from multiple sources.Also allow all research assets including researchers to be interlinked in a structured way to create what are termed open research graphs. Researchers can gain credit not only for journal articles but also the other outputs of their research some of which may have as much or even more impact as the peer reviewed paper. Provides other potential metrics beyond citations including the number of downloads of individual research assets or components. Gives researchers other novel mechanisms, beyond publications, to assess their contributions to scientific research.



Changing the paradigm

• Encourage researchers and institutions to 
adopt open science practices  

• Reward other forms of research output e.g. 
data, software, workflows etc.

• Provide tools and technologies to support 
open science 

• Increase availability and status of open 
access  (OA) journals
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But to move beyond the publish or perish paradigm needs more than the tools and techniques. Reality is that the impact factor of journals where we publish our research is still used as metric of academic success. And while this persists we also need to remove the preconceptions related to publishing in specific journals especially open access titles. 



Open Access (OA) journals

• 17,000 OA journals listed in Directory of 
Open Access Journals (August 2021)

• Around 28% of scientific journals are now 
open access (compared with 12% in 2017)

• Perception that OA journals are lower quality 
and/or less prestigious as well established 
titles

• Many are relatively new so journal impact 
factor is low
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Open access (OA) journals are scholarly journals that are available online to the reader "without financial, legal, or technical barriers



Open science: conclusions

• Increased sharing and re-use of research assets requires new approaches 

• Researcher recognition and reward systems need to be updated  

• Lack of rewards and recognition for making research assets open and accessible  
acts as a  disincentive for open science practices

• Need to place equal value on all forms of research output.

• Institutions, funding agencies and researchers must take a
proactive role in fostering open science
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Open Science provides a range of potential benefits including more transparent and efficient research, and greater opportunities for sharing and re-use of scientific outputs. With this increased sharing of research assets e.g. data, workflows, software etc. comes the need for new approaches to how researchers are credited for these contributions to the research effort, especially those outputs that are less tangible or do not conform to the requirements for the traditional scholarly publication. This lack of reward and recognition for making research assets available currently acts as a disincentive for researchers There is a need to fundamentally change the existing rewards and recognition structure, with equal value placed on all forms of scientific productivity and innovation. The tools and techniques to support this change are rapidly permeating scientific best practice, but the biggest hurdle is still changing the culture, and there are a number of actors who can be proactive in encouraging this change including research insitutions, funding agencies, scientific societies, as well as the researchers themselves. 



• Photo by Kimberly  from FreeImages
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