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Today
• What is FAIR?
• Why to be FAIR?
• How to be FAIR?
• Findable
• Accessible
• Interoperable
• Reusable
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What is FAIR
• FAIR principles were introduced in Data FAIRport Workshop held in Leiden
in 2014 and published in Scientific Data 20161.
• FAIR stands for: Findable, Accessible, Interoperable, Re-usable.
• The principles provide guidelines for managing and sharing data (taking into
account ethical, legal and contractual restrictions).
• FAIR data is not equal to open data. What counts is publicly available
metadata. → That’s why the importance of metadata is underlined in FAIR
principles.
• Data should not only be FAIR for humans but also for machines, and allow,
for example, automated search and access to data.

• How to apply the principles, depends on discipline and your ways of doing
research.
1. Wilkinson, M. D., Dumontier, M., Aalbersberg, I. J., Appleton, G., Axton, M., Baak, A., ... & Mons, B. (2016). The FAIR Guiding
Principles for scientific data management and stewardship. Scientific data, 3(1), 1-9. https://doi.org/10.1038/sdata.2016.18
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Why are the FAIR principles needed?
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Benefits for research(ers)
The increasing availability of online resources means that data need to be created with
longevity in mind.
Making research data FAIR will provide a range of benefits to researchers, research
communities, research infrastructure facilities and research organisations alike, including:
• Reusable data increases impact of your research
• Increasing the visibility and citations of research.

• Improving the reproducibility, transparency and reliability of research. Reproducibility
crisis? https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970
• Attracting new partnerships with researchers, business, policy and broader communities.
• Enabling new research questions to be answered.

• Publicly funded research outputs should be openly available.
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Funders’ requirements
• Academy of Finland “Research data shall be managed and made available
following the FAIR principles” (F = findable, A = accessible, I =
interoperable and R = reusable; see www.go-fair.org/fair-principles).
• Horizon Europe: “All research data and outputs generated to be Findable,
Accessible, Interoperable and Reusable (FAIR) as early as possible in the
research process, and as open as possible”
• The EC supports FAIR data not as a standard but as a framework to follow
when designing a Data Management Plan. It has produced a set of
Guidelines for FAIR data management.
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How to be Findable
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Principles for Findable
It should be possible for others to discover your data. Rich metadata should
be available online in a searchable resource, and the data should be
assigned a persistent identifier.
• A persistent identifier is assigned to your data
• There are rich metadata, describing your data
• The metadata are online in a searchable resource e.g. a catalogue or data
repository

• The metadata record specifies the persistent identifier
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Findable in practice: persistent identifier
• Persistent identifier (PID) is a long-lasting link to the dataset / metadata.
• Persistent identifier is unique and global (for example ORCID for researchers).
• Normally a persistent identifier is given by a data archive.
• Example of persistent identifiers:
• Digital Object Identifier (DOI)
• Uniform Resource Number (Urn)

• Handle
• Archival Resource Key (ARK)
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Findable in practice: metadata 1/2
• The metadata describe the provenance (=what has been done) of the data:
•
•
•
•
•
•
•

Who created the data?
What does the data file contain?
When were the data generated?
Where were the data generated?
Why were the data generated?
How were the data generated?
Include dataset’s PID.

• Document the whole research process.

• When working in a group, make agreements about common strategy to document your data.
• There are disciplinary metadata standards which give a structure for creating data description.
• Metadata should be readable for humans and machines.

• Machine readable metadata support structured search.
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Findable in practice: metadata 2/2
• Data archives publish the metadata
and support the creating of metadata.
• You can also create public metadata
e.g. by using dataset description tool
Qvain.
• It offers you a template to describe your
data.
• You need CSC customer account -->
thereafter sign in either your Haka ID or your
personal CSC account.

• The metadata will be available in
research dataset finder Etsin.
27/10/2021 | 11

Findable in practice: data archives
• There are institutional, domain specific and general-purpose
repositories, for instance. Find repositories to fit for your
purpose from re3data.org Registry of Research Data
Repositories .
• Trustworthy repositories are assessed with a certification such
as Core Trust Seal or ISO 16363 standard.
• When choosing an archive pay attention that an archive:
• assign persistent identifiers
• have clear policies (about data access and usage)
• ensure adequate metadata
• → Science Europe Criteria for Selection of Trustworthy Repositories
(.docx)
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Finable in practice: discovering data
• Data needs to be available online in a searchable data catalogue or
repository so that it can be discovered.
• You can search datasets via data archives interfaces (for, example Aila
portal of Finnish Social Science Data Archive or UK Data Service portal)
• You can use search tools meant for discovering data
• Google Dataset Search: the tool surfaces information about datasets hosted in thousands of
repositories across the Web.
• Mendeley data: search datasets from domain-specific and cross-domain repositories.
• CESSDA Data Catalogue enables effective access to European social science data.
• Etsin: contains information about the datasets and metadata in the national Finnish Fairdata
services. It also harvests information from the Language Bank of Finland, the Finnish Social
Science Data archive and the Finnish Environmental Institute.

Note! Data available on a request or access from an author is not findable.
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How to be Accessible

27/10/2021 | 14

Principles for Accessible
• Accessible means that it should be possible for humans and machines to gain access to
your data, under specific conditions or restrictions where appropriate.
• FAIR does not mean that data need to be open! However, metadata are always
accessible, wherever possible, even if the data aren’t.
• Following the persistent ID will take you to the data or associated metadata
• The access procedure includes authentication and authorisation steps, if necessary
• HAKA authentication, registrations
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Accessible in practice
• Access to the data may be open, restricted or closed. In case the access to the data is
restricted, make sure to provide sufficient contact information for other researchers if they
want to access the data (personal email that will be valid for a long time, contacts of the
lab manager, etc.)
• The format in which your data is stored also plays a role in accessibility. Open, nonproprietary or common file formats will increase accessibility.
• Think about software tools that are needed to access your data. If necessary, include
documentation about the software (version, etc.). You might want to include the relevant
software (e.g. in open source code).
• Metadata are accessible, wherever possible, even if the data are not.
• The access procedure includes authentication and authorisation steps, if necessary.
• The FAIR principle refers mostly to automated interactions where a machine is able to
access the data. However, sometimes data may require human interactions, such as
clicking on a link on a landing page, sending an e-mail to the data owner, or even calling
by telephone.
27/10/2021 | 16

Terms of access set by a data archive
• Data archives may have their own ways to define terms of use (cf.
licenses)
• Finnish Social Science Data Archive

• The Language Bank of Finland
• PUB corpora and tools are accessible without signing in.
• ACA can be accessed with credentials issued by your own institute or other organization.
• RES require personal access rights in addition to signing in.
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How to be Interoperable
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Principle of Interoperability
• Data and metadata should conform to recognised formats and standards to allow them to
be combined and exchanged.
• Metadata should be machine-actionable and follow a standardised format, in line with
community standards
• Disciplinary metadata standards (DCC)
• Basically, this means that at least metadata records should be machine-readable. For example, in Finnish
Social Science Data Archive (FSD) data descriptions are available online in DDI 2.0 format as xml-files.
Metadata are also harvestable, and API (application programming interface) can be used.

• Data is provided in commonly understood and preferably open formats.
• Controlled vocabularies, keywords, thesauri or ontologies are used where possible. For
example
• FSD uses ELSST (The European Language Social Science Thesaurus (ELSST) for indexing studies in its
data records in English.
• Metadata description tool Qvain suggests subject headings as you type text in the field. You can choose
subject headings from the KOKO ontology which also includes Medical Subject Headings (MeSH)
• Notice the difference between free key words and controlled vocabularies.

• Data should be provided with links and references to other related data.
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Interoperability in Practicce – Create README
files
README file (.txt or .pdf) helps you ensure that your data can be correctly interpreted and
re-analysed by others. A README file should contain the following information:
• for each filename, a short description of what data it includes, optionally describing the
relationship to the tables, figures, or sections within the accompanying publication;
• for tabular data: definitions of column headings and row labels; data codes (including
missing data); and measurement units;
• any data processing steps, especially if not described in the publication, that may affect
interpretation of results;
• Any source codes or scripts which you have used to process the data

• a description of what associated datasets are stored elsewhere, if applicable;
• whom to contact with questions.
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Interoperability in Practice – file names
• Organized and consistent
folder structures
• Sensible file names
• Short
• Informative
• Consistent

• Use standardized date and
time format
• Use version numbers
• Caution! No personal
information in file names

Source: FSD
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How to be Reusable
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Principles for Reusable
Lots of documentation is needed to support data interpretation and reuse.
The data should conform to community norms and be clearly licensed so
others know what kinds of reuse are permitted.
• Reusable data is well-described and can be replicated in different settings
• The data have a clear and accessible data usage license.
• It is clear how, why and by whom the data have been created and processed.
• The data and metadata meet relevant domain standards.
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Reusable in practice
• Fulfilling the criteria for findable, accessible, interoperable is a big step
towards reusable data!
• Provide comprehensive documentation which contextualizes data,
describe provenance and changes of the data life cycle, [see also
metadata in findable section]
• Make sure availability of tools / software / model for data generation /
validatation / interpretation / reuse.
• Information must include a detailed description of the research output/tool/instrument,
how to access it, any dependencies on commercial products, potential version/type,
potential parameters etc.
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Licenses
• License determines how your data may be used by others.
• License which is as open as possible is preferred.
• Creative Commons licenses are suitable for research data and metadata.
• CC BY → others can use your data for any purpose as long they give you a credit the way
you request.
• CC0 others can use your data for any purpose and attribution is not necessary.

• Open Data Commons licenses are as well legal tools for open data.
• ODC-By Attribution for Data/Databases
• Public Domain Dedication and License PDDL places the data(base) in the public domain
(waiving all rights)

• For source code consider permissive licenses such as MIT or GNU General
Public license.
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Summary
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FAIR in a nutshell – tips what you can do
Maximize the availability and reuse of research data.
1. Plan beforehand!
•
•
•
•

2.

Make comprehensive documentation.
•

3.
4.
5.
6.
7.

Careful planning allows you to make the data as open as possible.
Documentation may take some time, so consider your documentation processes already in the project
plan when you think about the resources you need.
Plan your documentation processes at latest before data collection
Documenting data afterwards may be impossible or it may require too much work.
Document your data, keep notes and write down everything when you process your data.

Use open, non-proprietary and common data formats and file formats.
Choose a repository for your data, preferably before you start data collection. The
repository may have spesific needs for data.
Create a public metadata.
Make sure that the data and metadata get a persistent identifier.
Use licenses / set terms for sharing and reuse.
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Data archives and services
• Aila Data Service – Research data deposited in the Finnish Social Science Data Archive (FSD), with extensive
metadata both in Finnish and in English
• Zenodo – easy to use and suitable for any kind of data files smaller than 50gb. Provided by CERN and OpenAIRE.

• Figshare – Multidisciplinary data archive.
• The Language Bank of Finland Fin-Clarin – A comprehensive text and speech corpora. Basic use is free for
academic researchers and students.
• Dryad – Data archive focused on natural sciences and medicine. Contains research data linked to scientific
publications.

• GitHub – Service for opening and sharing code.
• Re3data.org – Registry of Research Data Repositories gathers information on different data archives from different
subjects that offer long-term data storage.
• IDA – Offers a free quota for Finnish Universities for storing data during the active phase of the research in an
immutable state, sharing data within the project group, and publishing the data as a dataset. Part of the Finnish Fairdata
Services.
• Etsin – Research data finder, which contains descriptive information (metadata). Part of the Fairdata Services.
• Qvain – Research Dataset Description Tool. Part of the Fairdata Services.
• Scientific Data – Research data journal's list of recommended data repositories.
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More information & sources
• FAIR principles GO FAIR
• The FAIR guiding principles for scientific data management and
stewardship Scientific Data
• FAIR Data CESSDA
• FAIR Data Maturity Model RDA
• How to make your data FAIR OpenAIRE
• How FAIR are your data Jones & Grootveld

• How to make your data FAIR Utrecht University
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Help available
Research Data Services comprehends:
• Library
• IT-services

• Research services
• Record management

• Legal services
• Data protection office

• Finnish Social Science Data Archive (FSD)
• We organize research data management
trainings.
• We provide instructions and resources
about data management.
• We comment data management plans,
privacy notices and risks assessments.

Contact us: researchdata@tuni.fi
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