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Open Science
• What is Open Science:

• Open access to research literature.

• A culture and methodology of open discussion and enquiry (including
methodology, lab notebooks, pre-prints)

• A shop window and repository of all research outputs.

• Data that is as Open as possible, as closed as necessary.

• FAIR Data (Findable, Accessible, Interoperable, Reusable).

• Engagement with society and the economy in research activities (citizen science, co-
design/ transdisciplinary research, interface between research, development and
innovation).

• Research institutions have an opportunity to build their reputation around research
specialisation: and this requires data specialization and FAIR Data collections.

• The Open Science ethos and co-design help build collaboration between research
institutions, government agencies and industry.



Why Open Science / FAIR Data?
• Open data practices have transformed certain areas of research.

• Genomics and related biomedical sciences; crystallography; astronomy; areas of
earth systems science; various disciplines using remote sensing data…

• FAIR data helps use of data at scale, by machines, harnessing technological potential.
• Research data often have considerable potential for reuse, reinterpretation, use in

different studies.

• Open data foster innovation and accelerate scientific discovery through
reuse of data within and outside the academic system.
• Research data produced by publicly funded research are a public asset.

• Good scientific practice depends on communicating the evidence.
• Open research data are essential for reproducibility, self-correction.
• Academic publishing has not kept up with age of digital data.
• Danger of an replication / evidence / credibility gap.
• Boulton: To fail to communicate the data that supports scientific assertions is

malpractice.



Why FAIR Data

• Research projects create a lot of data. Although these data should
remain available, in practice data often gets lost. To address this
problem the scientific communities in the world advocate the FAIR
Data principles.

• Research data should be Findable, Accessible, Interoperable and
Reusable in an automated way.

• FAIR Data stewards work with researchers to help them make their
research data FAIR.

• In this presentation you will get an introduction to the knowledge and
skills required for FAIR datafication in scientific research.



Source: https://www.scibite.com/solutions/enterprise-fair-data-mdm/

https://www.scibite.com/solutions/enterprise-fair-data-mdm/


In 2016, the ‘FAIR Guiding Principles for Scientific Data Management
and Stewardship’ were published in Scientific Data.

The Principles intended to provide guidelines to improve the
Findability, Accessibility, Interoperability, and Reuse of digital assets.

The principles emphasize machine-actionability (i.e., the capacity of
computational systems to find, access, interoperate, and reuse data
with none or minimal human intervention)

Humans increasingly rely on computational support to deal with data
as a result of the increase in volume, complexity, and creation speed of
data.



What is Metadata

• Metadata is a set of data that describes and gives information about other
data.

• A simple example of metadata for a document might include a collection
of information like the author, file size, the date the document was created,
and keywords to describe the document.

• Metadata for a music file might include the artist's name, the album, and
the year it was released.

• Metadata standards have been created, often by different research
communities and disciplines, to provide optimal, tailored ways of
describing data.

• They provide a formal, shared, schematic way of representing knowledge
through common language.



Findable

• The first step in (re)using data is to find them.

• Metadata and data should be easy to find for both humans and
computers.

• Machine-readable metadata are essential for automatic discovery of
datasets and services, so this is an essential component of the
FAIRification process.



Findable

• Data are assigned a unique and persistent identifier;

• Data are described with rich and machine-readable metadata;

• Data and metadata are searchable and easy to find.
• F1. (Meta)data are assigned a globally unique and persistent 

identifier
• F2. Data are described with rich metadata (defined by R1)
• F3. Metadata clearly and explicitly include the identifier of the 

data they describe
• F4. (Meta)data are registered or indexed in a searchable 

resource.



Accessible

• Once the user finds the required data, she/he/they need to know 
how can they be accessed, possibly including authentication and 
authorisation.



Accessible

• Data and metadata can be retrieved by their identifier, read and 
accessed via a standardised communications protocol;

• Access to research data should be as open as possible and as 
restricted as necessary for more sensitive data;

• Metadata are accessible even after the data are no longer available.

• A1. (Meta)data are retrievable by their identifier using a 
standardised communications protocol

• A1.1 The protocol is open, free, and universally implementable

• A1.2 The protocol allows for an authentication and authorisation
procedure, where necessary

• A2. Metadata are accessible, even when the data are no longer 
available.



Interoperable

• The data usually need to be integrated with other data. In addition,
the data need to interoperate with applications or workflows for
analysis, storage, and processing.



Interoperable

• Data and metadata are presented with standardised,
documented and accessible semantic descriptions;

• Data and metadata use standardised vocabularies, terminologies
and ontologies;

• Data and metadata are described with references to others so
that it is possible to understand the relations between data.
• I1. (Meta)data use a formal, accessible, shared, and broadly

applicable language for knowledge representation
• I2. (Meta)data use vocabularies that follow FAIR principles
• I3. (Meta)data include qualified references to other

(meta)data



Reusable

• The ultimate goal of FAIR is to optimise the reuse of data. To achieve 
this, metadata and data should be well-described so that they can be 
replicated and/or combined in different settings.



Reusable

• Data and metadata contain multiple types of contextual information, 
such as its scientific purpose;

• Data and metadata are associated with detailed provenance 
information;

• Data and metadata are structured and documented in accordance 
with applicable domain-relevant standards and formats.

• R1. (Meta)data are richly described with a plurality of accurate and 
relevant attributes

• R1.1. (Meta)data are released with a clear and accessible data 
usage license

• R1.2. (Meta)data are associated with detailed provenance

• R1.3. (Meta)data meet domain-relevant community standards



• The principles refer to three types of entities: data (or any digital
object), metadata (information about that digital object), and
infrastructure.

• For instance, principle F4 defines that both metadata and data
are registered or indexed in a searchable resource (the
infrastructure component).



Source: http://aims.fao.org/news/fair-
principles-digital-objects-role-metadata

http://aims.fao.org/news/fair-principles-digital-objects-role-metadata


What is Persistent Identifier (PID)

• A persistent identifier is a long-lasting reference to a digital resource.

• An identifier is a label which gives a unique name to an entity: a
person, place, or thing.

• Unlike URLs, which may break, a persistent identifier reliably points to
a digital entity.

• Examples,

• PMID: A unique identifier number used in PubMed for each
article. The PMID is assigned to each article record when it enters
the PubMed system.

• DOI: A digital object identifier (DOI) is a unique alphanumeric
string assigned by a registration agency (the International DOI
Foundation) to identify content and provide a persistent link to its
location on the internet.



Source: https://blog.excelra.com/fairification-a-path-to-scientific-data-connectivity

https://blog.excelra.com/fairification-a-path-to-scientific-data-connectivity


FAIR Data in a Nutshell [Top 10 FAIR Data Software Things (2020)] 



Reasons for Sharing and Enabling Reuse of Data
• Encouraging scientific enquiry and debate:

• by encouraging the improvement and validation of research 
methods

• by maximising transparency and accountability through scrutiny of 
research findings.

• Promoting innovation and potential new data uses:
• leading to new collaborations between data users and data 

creators
• reducing the cost of duplicating data collection
• increasing the impact and visibility of research
• providing credit to the researcher as a research output in its own 

right
• providing great resources for education and training.



How Do You Make Data Available for Reuse?

• Good data management is the key for data (re)use:
• Planning for reuse and publication from the start.
• Appropriate recognition of others' data through appropriate

citation.
• Appropriate rules of use through simple and explicit data

licensing approaches.
• Sufficient metadata describing how the data has been

specified, collected, analysed and transformed.
• Use of standard vocabularies in the metadata also enables

reuse.
• Data resulting from research needing ethical permission and

oversight needs particular preparation if it is to be shared.



Data Curation

• Data curation is the organization and integration of data
collected from various sources.

• It involves annotation, publication and presentation of the data
such that the value of the data is maintained over time, and the
data remains available for reuse and preservation.



RDA COVID-19 Recommendations and Guidelines for Data Sharing; 2020.



Sustainable and FAIR Data Sharing in the Humanities: Recommendations of the ALLEA 
Working Group E-Humanities; 2020, DOI: 10.7486/DRI.tq582c863



Licences for Data Dissemination and Reuse

• Avoid applying any legal restrictions that do not embrace the principle of
openness.

• The Reusability FAIR principle recommends that data and metadata are
released with a clear, human and machine readable data usage licence, in
order to avoid legal ambiguity that could limit their reuse.

• Examples of licences with openness:
• CC-BY (Attribution): Work may be used by giving credit to the author(s).
• CC-SA (Share-Alike): Work may be distributed under an identical licence.
• CC-NC (Non-Commercial): Licensees may use work only for non-commercial

purposes.
• CC-ND (No-Derivative): Licensees may only disseminate the verbatim work,

derivative or remixed copies of the licensed version are excluded.



• Open Knowledge Foundation created the Open Data Commons in
2007, designed for open licences especially for data and
databases. The foundation released three free licences:
• Public Domain Dedication and Licence (PDDL): Corresponds with CC0.
• Attribution Licence (ODC-By): Corresponds with CC BY.
• Open Database Licence (ODC-ODbL): Corresponds with CC BY-SA.

• Open access and free use can only be granted to content of
which one owns the copyright or that is already part of the public
domain.
• In general, HSS scholars can be faced with similar challenges as in
other disciplines, such as considerations around sensitive data or
concerns about plagiarism.

Licences for Data Dissemination and Reuse



The CARE Principles for Indigenous Data Governance 

Source: https://www.gida-global.org/care

https://www.gida-global.org/care


The CARE Principles for
Indigenous Data Governance

• Indigenous data sovereignty
reinforces the rights to
engage in decision-making
in accordance with
Indigenous values and
collective interests.

• Source:
http://datascience.codata.org/ar
ticles/10.5334/dsj-2020-043/

http://datascience.codata.org/articles/10.5334/dsj-2020-043/




https://www.re3data.org/search?query=&countries%5B0%5D=IND

https://www.re3data.org/search?query=&countries%5B0%5D=IND


Research Data Publishing Platforms

• https://datadryad.org
• https://figshare.com
• http://dataverse.org
• https://dataverse.harvard.edu: Harvard Dataverse is a repository for

sharing, citing, analyzing, and preserving research data. It is open to all
scientific data from all disciplines worldwide.

• http://zenodo.org
• Data Science Journal: https://datascience.codata.org/
• Scientific Data: http://www.nature.com/sdata/
• Journal of Data and Information Science: https://sciendo.com/journal/JDIS

https://datadryad.org/
https://figshare.com/
http://dataverse.org/
https://dataverse.harvard.edu/
http://zenodo.org/
https://datascience.codata.org/
http://www.nature.com/sdata/
https://sciendo.com/journal/JDIS


https://support.dataverse.harvard.edu/researchers

https://support.dataverse.harvard.edu/researchers


https://support.dataverse.harvard.edu/journals

https://support.dataverse.harvard.edu/journals


https://support.dataverse.harvard.edu/groups

https://support.dataverse.harvard.edu/groups


Conclusion

• Draft STIP2020 (5th National Science, Technology, and Innovation Policy)
recommends:

• “All data used in and generated from publicly-funded research will be available to
everyone under FAIR (Findable, Accessible, Interoperable and Reusable) terms. A
dedicated portal to provide access to the outputs of such publicly-funded
research will be created through Indian Science and Technology Archive of
Research (INDSTA)”. (p.2)

• “1.3 Open Data Policy for Publicly Funded Research: All data used in and
generated from public-funded research will be available to everyone (larger
scientific community and public) under FAIR (Findable, Accessible, Interoperable
and Reusable) terms. Wherever applicable, exceptions will be made on grounds
of privacy, national security and Intellectual Property Rights (IPR). Even in such
situations, suitably anonymised and/or redacted data will be made available. In
all cases, where the data cannot be released to the general public, there will be a
mechanism to release it to bonafide/authorised researchers.” (p.12) [Source:
https://dst.gov.in/sites/default/files/STIP_Doc_1.4_Dec2020.pdf]

https://dst.gov.in/sites/default/files/STIP_Doc_1.4_Dec2020.pdf


• STIP2020 confirms the provisions of the UNESCO Recommendation on
Open Science, 2021, that says:

• “Open research data that include, among others, digital and analogue
data, both raw and processed, and the accompanying metadata, as
well as numerical scores, textual records, images and sounds,
protocols, analysis code and workflows that can be openly used,
reused, retained and redistributed by anyone, subject to
acknowledgement.”

• “Open research data are available in a timely and user-friendly,
human- and machine-readable and actionable format, in accordance
with principles of good data governance and stewardship, notably the
FAIR (Findable, Accessible, Interoperable, and Reusable) principles,
supported by regular curation and maintenance”. (p.5)

• Source: https://unesdoc.unesco.org/ark:/48223/pf0000378381

Conclusion

https://unesdoc.unesco.org/ark:/48223/pf0000378381
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Thank You!
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