ELIXIR position paper on FAIR Data Management
in the life sciences
Findable, Accessible, and Interoperable life-science data are reused
Biological sciences have a long tradition of open research data where vast data sets are made available for
community reuse -- sometimes even prior to publication. ELIXIR, the European research infrastructure for
life-science data, is committed to coordinating, integrating and sustaining deposition databases and
supports European life scientists in making their data Findable, Accessible, Interoperable and Reusable
(FAIR).1 The coordinated action of national Nodes ensures harmonised data handling and management and
provides the mechanism for FAIR data in collaborative European life-science projects.
FAIR data in the life sciences are stored in well-maintained, long-term sustainable repositories that are
recognised and broadly supported by the community. ELIXIR maintains a list of recommended deposition
databases for the life sciences.2
Wherever possible, persistent identifiers should be used according to community best-practice, datasets
annotated using recognised and publicly-available standards and data should have a license or terms of use
that clearly sets out conditions for reuse. This can easily be achieved by depositing data in an ELIXIR
recommended deposition database. Much reuse takes place inside computational workflows; data archives
should provide formats and annotation that support this.
Well-managed research data in the life sciences generates value far beyond the initial researcher’s
laboratory: in the research community, industry, education and society at large. The extensive reuse of
data from life-science data resources is a testament to the societal value of open data and the FAIR
principles.
ELIXIR underpins and drives good data management practice in the life sciences and is committed to
making this data available within the framework of the European Open Science Cloud. We base this work
on the following guiding principles for FAIR Data Management:
1.
2.
3.
4.
5.
6.
7.

Open sharing of research data is a core principle for publicly-funded research and ELIXIR
encourages all funders to adopt Open Data mandates.
Data Management is crucial part of good scientific practice and research excellence.
Whenever possible, biological research data should be submitted to the recommended
community deposition databases.
All data submitted to Open Data archives must be annotated in accordance with
community-defined standards.
ELIXIR Nodes are the national implementation of a harmonised FAIR Data Management
programme for the life sciences.
FAIR data management requires professional skills and adequate resources.
Good research data management requires appropriate funding for data infrastructures.

These principles drive ELIXIR’s engagement in the European Open Science Cloud and signals our
commitment to the 1st EOSC Summit Declaration.
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ELIXIR’s principles for FAIR Data Management
This document sets out the formal position of ELIXIR Europe on good data management practice in
the life sciences and the practical implementation of FAIR Data Management principles by ELIXIR
Nodes. It represents the collective recommendation of the 21 ELIXIR Nodes on how to implement
FAIR in life sciences.
The principles set out in this document will guide ELIXIR’s engagement in the European Open
Science Cloud. The principles also signal our commitment to the First EOSC Summit Declaration.3
They provide specific recommendations for implementing FAIR and by building capacity and
empowering our national Nodes, ELIXIR achieves the coordinated action requested in the EOSC
Declaration.
Whilst the document focuses on data, we note that most of the principles outlined are equally
applicable to other research assets such as software, training materials and other digital research
objects.4
1. Open sharing of research data is a core principle for publicly-funded research and ELIXIR
encourages all funders to adopt Open Data mandates
- Open access to data and results from publicly-funded research drives reuse and creates
value for many different actors in the knowledge economy: other scientists, small
companies, schools and other educational institutions.
- Science rests on the well-earned trust from voluntary participants and the public. Research
data should be as Open as possible, as Closed as necessary to protect the privacy of
individuals and legitimate commercial interests of companies.
- Data from human research subjects can be deposited in databases and reused through
archives that support Data Access Control.5
- ELIXIR recognises that, while data and knowledge provided by ELIXIR Services will be
accessible, this does not mean that the use of data is unencumbered: restrictions on the use
of data may arise due to legal (e.g. data protection requirements, copyright protection, or
license restrictions) or ethical considerations.
- ELIXIR Core Data Resources and Deposition Databases should reflect this commitment and
have terms of use or a license that enables the reuse and remixing of data. The Creative
Commons licenses CC0, CC-BY or CC-BY-SA all conform to the Open Definition
(http://opendefinition.org/licenses/), as do equivalent open terms of use.6
2. Data Management is crucial part of good scientific practice and research excellence
- Good scientific practice includes scientific honesty and diligence (professionalism,
forthrightness, transparency) in the stewardship of data, samples, and research results.
- Careful recording and reporting of data provenance, including appropriate data citations, is
an integral part of data management.
3
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Data should be made available for peer review together with manuscripts; ELIXIR’s
recommended deposition databases work with publishers to encourage peer review and
provide infrastructure supporting pre-publication review.
Acknowledging data reuse and rewarding data sharing is essential; ELIXIR supports and
actively promotes the Joint Declaration of Data Citation Principles.7

3. Whenever possible, biological research data should be submitted to the recommended
community deposition databases
- Structured deposition databases have, during decades of operation, demonstrated the
value of FAIR principles for experimental data produced in the biological sciences. These
databases employ quality standards and formal metadata descriptions, both of which are
critical requirements to ensure that the deposited data can be assessed by other scientists
and actively reused.
- They are accessed and trusted by a large user-community on a daily basis and their use
should be the default option for long term data stewardship.
- ELIXIR maintains a list of recommended deposition databases for experimental data.8
- Data management, including submission, is part of research project planning and
evaluation, and is typically required as part of a funding application. Submission of data
should be planned for early in the project’s life cycle, to ensure FAIR data is captured
accurately. Large distributed research projects should have dedicated resources for data
coordination, validation and long-term access.
- Funders and journals should encourage researchers to publish their data in ELIXIR’s
recommended deposition databases, or their equivalent global partner databases, in the
first instance.
- The extensive reuse of data from life-science deposition databases shows that combining
technical data standards, community requirements and infrastructure for open data,
generates high value for science and society.9
4. All data submitted to Open Data archives must be annotated in accordance with
community-defined standards
-

-

Wherever possible, ELIXIR recommends the use of deposition databases that adhere to
community-defined standards and best practices, thereby promoting FAIR principles. If
such deposition databases do not exist data can be made FAIR by annotation with
community standards and well-known metadata services.
The ELIXIR Interoperability Platform operates a set of such identifier, ontology and
metadata standard services as a resource for the community to select appropriate
standards for annotation of data in life sciences.10
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Use of community best practice for persistent data identifiers11 is critical for long term
findability, drives interoperability and underpins data provenance, thus maximising the
impact and reuse of life-science data.
ELIXIR supports scalable data management by the development of data management
practices, in close partnership with user communities and other research infrastructures.12,13

5. ELIXIR Nodes are the national implementation of a harmonised FAIR Data
Management programme for the life sciences
- Our mission to implement standards-based, FAIR data stewardship within every European
life-science project and to help our user community to effectively meet funder requirements
is centered around our 21 European Nodes: ELIXIR Nodes support the FAIR Data
Management needs of national research projects.14
- ELIXIR’s Nodes, which bring together over 180 institutes across Europe, are responsible for
the implementation of FAIR principles within our member states: through these national
bioinformatics infrastructures we drive the adoption of FAIR data management practice
within national communities.
6. FAIR data management requires professional skills and adequate resources
- ELIXIR is committed to develop the expertise needed for data management in the life
sciences through a comprehensive and scalable training programme in our Nodes.
- ELIXIR has established a European-wide Training Programme to train researchers and
developers from the life science community in FAIR data management, and to increase the
number of trainers (capacity building) with a dedicated Train the Trainer programme.15
- Through Bring-Your-Own-Data (BYOD), Software and Data Carpentry workshops and the
strengthening of genome annotation expertise, ELIXIR Nodes actively build the capabilities
needed in every research group for FAIR data stewardship.16
- ELIXIR Training materials are FAIR and made available through the training portal, TeSS
(tess.elixir-europe.org).17
- ELIXIR collaborates with GOBLET (the Global Organisation for Bioinformatics Learning
Education and Training, www.mygoblet.org) to work together in defining and
implementing open materials, standards and best practices for training in the life sciences.18
7. Good research data management requires appropriate funding for data infrastructures
-

ELIXIR’s coordinated data management infrastructure is based on national investments
(through research infrastructure roadmaps) in the services provided by ELIXIR Nodes,
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pooled national funding (through the ELIXIR Hub) for coordination of new activities (ELIXIR
Implementation Studies) and European grants for service development and pan-European
access.
The long-term, international funding of research data repositories, such as ELIXIR’s Core
Data Resources, is a critical component of this infrastructure. ELIXIR works with the
community and funders to encourage the development of appropriate funding models19
and global action to maintain data repositories.20
ELIXIR Core Data Resources21 represent our commitment to a community-defined,
sustainable, data management infrastructure, based on objective indicators of use,
governance, community engagement and impact. Inclusion is, and must be, based on
transparent, expert-driven peer review.
ELIXIR welcomes the recognition in the EOSC Declaration22 of the role for community data
repositories and the need for long-term sustainable funding of Research Data Management
infrastructures.

About ELIXIR
ELIXIR (www.elixir-europe.org) unites Europe’s national bioinformatics Nodes into a single
infrastructure that underpins the management and safeguarding the increasing volumes of data
generated by publicly-funded research. The national ELIXIR Nodes and EMBL-EBI, coordinate and
integrate bioinformatics resources across the member states and enable users in academia and
industry to access services that are vital for their research.
ELIXIR is a distributed infrastructure; ELIXIR services are operated by our 21 European ELIXIR Nodes
23
 which comprise over 180 leading universities and centres of excellence. These services include:
-

Databases (both data deposition databases and knowledge bases)
Analysis tools and software including data reproducibility mechanisms
Interoperability services and expert support for FAIR data stewardship
Compute services
Data analysis and management expertise and support for national users
Training

ELIXIR services support users across a broad spectrum of life sciences -- from rare diseases and
human data through to marine metagenomics, plant sciences and biodiversity. ELIXIR has services
for, and expertise in, data management across life-science disciplines, including genomics,
proteomics, metabolomics and image data.
FAIR in ELIXIR
Safeguarding and developing the extensive reuse of life-science data -- i.e. making data Findable,
Accessible, Interoperable and Reusable -- is the fundamental purpose of ELIXIR as an infrastructure,
and permeates all major areas of ELIXIR’s operations:
19
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ELIXIR Data Platform has developed a process for establishing a set of Core Data
Resources24 and a list of recommended Deposition Databases25 that depend on evaluation
against a set of indicators. The indicators have been mapped against FAIR principles.26

-

ELIXIR Interoperability Platform develops and maintains data standards, metadata
standards, formats and methods to make data findable, accessible and interoperable -- and
provide these through the services the community needs to make data FAIR.

-

ELIXIR Tools Platform allows users to identify the best methods for making data FAIR -through registries and benchmarking -- and addresses the issue of reproducibility of tools
and workflows through containers.

-

ELIXIR Compute Platform ties together national and European e-Infrastructure services to
allow life-science users to authenticate, access, distribute and compute on FAIR data within
a European Open Science Cloud.

-

ELIXIR Training Platform trains researchers, developers and trainers in the tools and
practices required to manage their data and make it FAIR, and builds a group of specialist
trainers in the Nodes who can support users across Europe.

-

ELIXIR Data Management Plans Working Group brings together ELIXIR experts across
Nodes to align practices and identify opportunities and service gaps. This peer group is
developing a Data Management Planning Portal Website.27
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