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Overview
● What is Open Science?
● Why is it important?
● How to practice it?
● Discussion on Open Science
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Science (from the Latin word scientia, meaning "knowledge") is one of 
the most important channels of knowledge, which help us to 
understand the world around us.

It has a specific role, as well as a variety of functions 
for the benefit of our society:
● creating new knowledge
● improving education
● increasing the quality of our lives

Science
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Four major scientific “crisis”
1) Access: most research is paywalled to most people

●  75% of all scientific production in history must be paid

2) Increasing prices
● In the last 30 years, the subscription fees to scientific 

journals increased 300 times the inflation rate
● In 2016, 7.6 billion € have been spent globally to pay 

articles already paid by public funding
● Scientific publishers' net profit is >35% per year (for 

Google is 25%)
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https://paywallthemovie.com/

https://paywallthemovie.com/


Four major scientific “crisis”
3) Evaluation: driven by metrics controlled by publishers

4) Reproducibility crisis
● 50% of research is not reproducible!!
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Monya Baker. (Nature, 2016)John P. A. Ioannidis (Plos Med, 2005)

https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
https://doi.org/10.1371/journal.pmed.0020124
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Other adaptive behaviors
Increase of self-citations 
● +179 % in 12 years in Italy
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Marco Seebera et al. (Elsevier, 2019)

other types of manipulation of indicators 
● abuse of co-authorship
● fake peer-reviews

https://doi.org/10.1016/j.respol.2017.12.004


Other adaptive behaviors
Increase in retract rate 

● errors 
● misconduct
● fraud
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Jeffrey Brainard: Rethinking retractions (Science, 2018)

Particularly in highly ranked journals 

R. Grant Steen et al. (Plos, 2013)

https://doi.org/10.1126/science.362.6413.390
https://doi.org/10.1371/journal.pone.0068397


 Science in the time of COVID-19
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Source: OECD

http://www.oecd.org/coronavirus/policy-responses/why-open-science-is-critical-to-combatting-covid-19-cd6ab2f9/


 Science in the time of COVID-19
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Manifesto for EU COVID-19 Research (EC, July 2020)

https://ec.europa.eu/info/research-and-innovation/research-area/health-research-and-innovation/coronavirus-research-and-innovation/covid-research-manifesto_en


 Science in the time of COVID-19
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OpenAIRE portal: Corona Virus Disease (COVID-19)

https://covid-19.openaire.eu/


 Science in the time of COVID-19
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The European COVID-19 Data Platform

https://www.covid19dataportal.org/


What about the other global challenges? 

Sustainable Development Goals for 2015-2030 (United Nations)

Access to 
scientific 
information 
is considered 
important to 
help solving 
these 
problems
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https://sdgs.un.org/goals


A strategic vision for Europe
Open Innovation
• Involve more stakeholders in the 

innovation process
Open Science
• Facilitate more open research via digital 

tools
Open to the World 
• Support more societal impact & 

collaboration both in and outside Europe
European Commission (2016)
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https://ec.europa.eu/digital-single-market/en/news/open-innovation-open-science-open-world-vision-europe
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Melanie Imming, & Jon Tennant. (2018, June 8). Sticker open science: just science done right
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https://www.techlib.cz/cs/
https://doi.org/10.5281/zenodo.1285575


Some definitions

Open Science represents a new approach to the scientific 
process based on cooperative work and new ways of 
diffusing knowledge by using digital technologies and new 
collaborative tools. 

Open Science is the effort to make the primary outputs of 
publicly funded research results - publications and the 
research data – publicly accessible in digital format with no 
or minimal restriction, to the scientific community, the 
business sector,  or society  more  generally,  to  enhance 
transparency  and  collaboration,  and  fostering innovation.

What is Open Science?
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UNESCO Definition of Open Science 

19

UNESCO, Nov 2021

Open Science is an inclusive construct that combines 
various movements and practices aiming: 

● to make multilingual scientific knowledge openly 
available, accessible and reusable for everyone; 

● to increase scientific collaborations and sharing of 
information for the benefits of science and society; 

● and to open the processes of scientific knowledge 
creation, evaluation, and communication to societal 
actors beyond the traditional scientific community.

https://en.unesco.org/science-sustainable-future/open-science/recommendation


Open Science: an umbrella term 
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Benefits - Why do Open Science? 
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● opens access to research
● increases discoverability
● increases (social) impact
● facilitates reproducibility
● shares & saves resources
● speeds & helps innovation

Access to research is considered important to help solving global challenges

SGDs 2015 -2030 (United Nations)

https://www.techlib.cz/cs/
https://sdgs.un.org/goals
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Open Science practices

FOSTER Taxonomy of Open Science | Masuzzo & Martens (2017)

OPEN LICENCING
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https://www.techlib.cz/cs/
https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition
https://peerj.com/preprints/2689/


Closed versus Open Access
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Traditional model Open Access 

● closed access only for institutions 
(library/consortium) which pay 
subscriptions to journals 
● paid access for all others

● free access for all to read
● AAM version in repository (    )
● VoR version in the journal (     )
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https://paywallthemovie.com/
http://www.eurodoc.net/news/2018/gareth-oneill-on-open-access-and-plan-s-for-beginners


FAIR principles 
● Findable - rich metadata, keywords, persistent identifiers 
● Accessible - data in trusted repositories
● Interoperable - standards
● Re-usable - licenses

Open versus FAIR Data

Go FAIR | Hansen & al (2018)
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https://www.go-fair.org/fair-principles/
https://zenodo.org/record/2248200#.X8jJCeeLo2x


FAIR Data – open by default
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25

Opening up your data does not mean you are losing control!



Research Data Management

˃ Data Management Plan! 
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Variety of tools | Open Science Framework

Research data workflow
● collect data
● curate data
● analyse data
● report data
● archive data

https://libguides.rowan.edu/researchdatamanagement
https://osf.io/


European Open Science Cloud (EOSC)
EOSC - a virtual research environment for all researchers

                                                 
27

● Researchers at the core
● Store/share own data
● Find/re-use other data
● Combine different data
● Deploy AI tools on data
● Go beyond current science
● Engage in developing EOSC

https://eosc-portal.eu/

https://eosc-portal.eu/


Open Peer Review 
Standard Peer Review
● authors submit to editors
● authors/reviewers ‘blind’
● versions/reviews closed

Open Peer Review
● authors submit to platform
● authors/reviewers public
● versions/reviews public

Tennant (2018) | Ross-Hellauer (2017)

Slide from presentation by Gareth O‘Neill (CC-BY) 28

http://www.eurodoc.net/news/2018/jon-tennant-on-an-introduction-to-open-peer-review
https://f1000research.com/articles/6-588
http://bit.ly/35C7RNE


BY - Attribution to the creator

SA - Share-alike => not more                                
restrictive
CC Zero / waiver license

Opening the article is not sufficient, you have to specify what could be done with your 
work. By a CC license you give other people the right to share, use, and build upon a 
work that you have created. 

                    Free content, no restrictions

           Attribution alone

           Attribution + ShareAlike

           Attribution + NoDerivatives

       NC - Non-commercial

       ND - No derivatives

       Public Domain Mark

         

Creative Commons licences for reuse

The notion of Creative 
Commons was coined 
by Lawrence Lessig, 
the Net lawyer in 2001

Source:  https://en.wikipedia.org/wiki/Creative_Commons_license

Attribution + Noncommercial

Attribution + Noncommercial + 
ShareAlike

Attribution + Noncommercial + 
NoDerivatives
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https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://en.wikipedia.org/wiki/Creative_Commons_license


Citizen Science

● Reaching out to citizens
● Citizens deciding research
● Citizens helping research
● Citizens doing research

Slide from presentation by Gareth O‘Neill (CC-BY) 30

http://bit.ly/35C7RNE


Monitoring local water resources around the globe 
● A programme promoting citizen participation 
● Volunteers use a pre-built testing kit to collect local data on four markers of 

water quality—temperature, turbidity, dissolved oxygen levels and acidity

Examples of Citizen Science
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https://www.huffpost.com/entry/world-water-monitoring-day-protecting-our-community_b_59bfdce5e4b0390a1564df8e


Discussion on Open Science
● Why should we do Open Science? 

● Why should we NOT do Open Science? 

● What research outputs should be open?
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