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Abstract

The long-term preservation of digital objects, and the means by which they can be
reused, are addressed by both the FAIR Data Principles (Findable, Accessible,
Interoperable, Reusable) and a number of standards bodies providing Trustworthy
Digital Repository (TDR) certification, such as the CoreTrustSeal. Though many of the
requirements listed in the Core Trustworthy Data Repositories Requirements 2020-2022
Extended Guidance address the FAIR Data Principles indirectly, there is currently no
formal ‘FAIR Certification’ offered by the CoreTrustSeal or other TDR standards
bodies. To address this gap the FAIRSFAIR project developed a number of tools and
resources that facilitate the assessment of FAIR-enabling practices at the repository level
as well as the FAIRness of datasets within them. These include the
CoreTrustSeal+ FAIRenabling  Capability Maturity model (CTS+FAIR CapMat), aFAIR-
Enabling Trustworthy Digital Repositories-Capability Maturity Self-Assessment template, and ~ F-
UJI, a web-based tool designed to assess the FAIRness of research data objects. The
success of such tools and resources ultimately depends upon community uptake. This
requires a community-wide commitment to develop best practices to increase the reuse
of data and to reach consensus on what these practices are. One possible way of
achieving community consensus would be through the creation of a network of FAIR-
enabling TDRs, as proposed by FAIRSFAIR.
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Introduction

The long-term preservation of digital objects, and the means by which they can be reused, are
addressed by both the FAIR Data Principles (Wilkinson et al., 2016) and a number of standards
bodies providing Trustworthy Digital Repository certification, such as the CoreTrustSeal '
(Recker et al., 2019). The FAIR Data Principles were first formally conceptualized in 2014
following the original Lorentz Workshop entitled ‘Jointly Designing a Data FAIRport’ (Lorentz
center, 2014). The CoreTrustSeal was formed in 2017 following recommendations made by the
Research Data Alliance Repository Audit and Certification DSA-WDS Partnership Working
Group ? (Rickards et al., 2016) through the merging of the World Data Systems’ and the Data
Seal of Approval’s certification processes (CoreTrustSeal, 2022).

Though many of the requirements listed in the CoreTrustSeal Extended Guidance
(CoreTrustSeal Standards and Certification Board, 2019) address the FAIR Data Principles
indirectly, there is currently no formal ‘FAIR Certification’ offered by the CoreTrustSeal or
other TDR standards bodies (Consultative Committee for Space Data Systems, 201 1; nestor
Seal Certification Working Group, 2013; The National Archives, 2018).

Upon application to the CoreTrustSeal, repositories are assessed against 16 requirements
which cover organisational infrastructure, digital object management and technical provision,
with requirement 14 specifically addressing ‘Data Reuse’ (CoreTrustSeal Standards and
Certification Board, 2019). To adequately address (and assess) these areas, both the repository
and the CoreTrustSeal require an understanding of the repository’s designated community and
the technical environment that it operates in. Compliance with the C'T'S requirements is
assessed on a sliding scale of 1 to 4, with Level 4 being the highest. To achieve a compliance
Level 4 for data reuse, applicants must provide evidence of appropriate metadata provision, fully
implemented processes to mitigate format obsolescence and an in-depth knowledge of data reuse
scenarios to ensure the continued understandability of data (CoreTrustSeal Standards and
Certification Board, 2019).

The value of CoreTrustSeal certification in providing assurance that data and metadata
become, and remain, FAIR over time has been recognised by initiatives such as the European
Open Science Cloud (EOSC),> which aims to provide the research community with access to
FAIR data and interoperable data services (European Commission, Directorate-General for
Research and Innovation, 2016). To ensure the trustworthy storage of FAIR data, the EOSC
has sought to align its practice, and the practice of participating institutions, with the
CoreTrustSeal Requirements (European Commission, Directorate-General for Research and
Innovation, 2021).

Tools and Resources for Increasing the Reuse of
Data

CoreTrustSeal+FAIRenabling Capability Maturity model

To this end, the FAIRSFAIR project * has developed the CoreTrustSeal+FAIRenabling Capability
Maturity model (C'TS+FAIR CapMat) (L’Hours et al., 2022a) as a first step in aligning the

' CoreTrustSeal: https://www.coretrustseal.org/

? Research Data Alliance Repository Audit and Certification DSA-WDS Partnership Working Group:
https://rd-alliance.org/group/repository-audit-and-certification-dsa%E2%80%93wds-partnership-wg/
outcomes/dsa-wds-partnership

* European Open Science Cloud: https://eosc-portal.eu/about/eosc

" FAIRSFAIR - Fostering Fair Data Practices in Europe: https:/ /fairsfair.eu/
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CoreTrustSeal Requirements and the FAIR Data Principles. The CTS+FAIR CapMat provides
a detailed mapping of the CoreTrustSeal requirements to the applicable FAIR Data Principles
which gives repositories a way to simultaneously assess their current capability and maturity as
well as the FAIRness of their practices. The CTS+FAIR CapMat achieves this using a simplified,
three tier scale for assessing FAIR-enabling practice: (1) Initial; (2) Managed; and (3) Defined
(L’Hours et al., 2022a ). Alongside the other core requirements, the CTS+FAIR CapMat
addresses a number of areas relating to the reuse of data including the provision of License
Information (R02), Data Integrity and Authenticity (R07) and Data Reuse (R14). In order for
repository practice to be classed as FAIR-enabling in relation to ‘Data Reuse’, the repository
must have identified the needs of the designated community and ensured that the characteristics
of the data and metadata contained in the digital objects within its collection(s) address these
needs (L’Hours et al., 2022a,).

A FAIR-Enabling Trustworthy Digital Repositories-Capability Maturity Self-Assessment template
(L’Hours et al., 2022a) has also been developed to allow repositories to ascertain their current
levels of capability and maturity in relation to both the FAIR Data Principles and TDR best
practices using a single resource. By providing specific mappings for data reuse, alongside a
readily available resource for repositories to self-assess their current practice, the CTS+FAIR
CapMat can help increase potential data reuse through repository capability and maturity
planning and an increased awareness of the FAIR Data Principles.

Automated FAIR Data Assessment

Yet, repository assessment is not the only method for increasing data reuse; assessing digital
objects themselves according to how FAIR they are is another valuable tool in this regard. To
this end, the FAIRSFAIR project created F-UJI,” a web-based tool designed to programmatically
assess the FAIRness of research data objects at the dataset level. The tests utilized by F-U]JI
assess both the technical and content-related information embedded within the data and
metadata of a given dataset, with the tests using metrics developed by the FAIRSFAIR project
(Devaraju et al., 2020). Similar to the FAIR Data Principles, the F-UJI tool was developed in a
domain-agnostic way and can be used to assess publicly available datasets, with plans to further
develop it during the FAIR-IMPACT project.’

Using the tests developed within F-UJI, the FAIR Data Assessment Toolset and Badging
Scheme (Huber et al., 2021) was also created, which provides the associated FAIRsFAIR
metrics and practical tests giving repositories a further resource to test the FAIRness of the data
they preserve, in turn providing repositories with a publicly available means to increase the
reusability of their data, amongst other benefits. The CTS+FAIR CapMat, the F-U]JI tool and
FAIR Data Assessment Toolset are all underpinned by the mappings conducted in the FAIR
Principles: Baseline Comments (L’Hours et al., 2022b) working paper, which maps the FAIR
Data Principles, RDA Indicators and the Metrics and Practical tests developed by FAIRSFAIR,
providing a further resource for repositories who wish to develop their FAIR-enabling practises.

Network of FAIR-enabling Trusted Digital Repositories

However, increasing the reusability of data across the digital preservation landscape is not only
dependent on the availability of adequate methods, but also their uptake. This requires a
community-wide commitment to develop best practices to increase the reuse of data and
community consensus on what these practices are. Once reached, best practices can be
incorporated within the requirements of the different TDR certification bodies such as the
CoreTrustSeal. A possible way of achieving such a consensus would be through the creation of a
network of FAIR-enabling TDRs, as proposed by FAIRSFAIR (von Stein et al., 2021). Such a
network could help ensure that specific and minimum measures are in place to provide evidence

> F-UJI: Automated FAIR Data Assessment Tool: https://www.f-uji.net/
® FAIR-IMPACT: https://fair-impact.cu/
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that the relevant designated community (as a subset of the wider community of users) are
consulted on the necessary requirements to ensure the availability of data for reuse. To this end,
two possible mechanisms that could be utilised would be a Technology Watch function and
Community Watch function, with the latter focusing on contextual information about the digital
objects through metadata, thus providing a means for increasing the reusability of data. Such a
network could also facilitate the maintenance of the current C7S+FAIR mappings and provide a
means for the community to engage with the CoreTrustSeal on further integrating the FAIR
Data Principles within the CoreTrustSeal Requirements.

Conclusion

In summary, the practical complexities of implementing the FAIR Data Principles and
increasing data reuse necessitates a multi-pronged approach. The CTS+FAIR CapMat, alongside
the other outputs discussed above, provides a clear and accessible means for repositories to
increase the reusability and FAIRness of their data. But rather than being a singular answer to
these objectives, they should be viewed as part of a wider movement towards FAIR Data, with
data reuse being one key component. The successful implementation of the FAIR Data
Principles depends upon collective community action, uptake, input and consensus, alongside

the continued availability of the necessary tools, resources, standards, and practices to make
FAIR Data a reality.
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