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Abstract. The poster presents FAIR assessment experiences in the context of the two NFDI
consortia KonsortSWD and BERD@NFDI, employing the established Research Data Alli-
ance's FAIR Data Maturity Model (RDA-FDMM) and the F-UJI Tool, an automated solution.
RDA-FDMM, a manual technique, is more comprehensive, while the automated F-UJI tool ef-
fectively detects areas of improvement in metadata presentation that automated means can
address. Our experiences highlight the need to examine both machine-readable as well as
non-machine-readable elements and acknowledge automated tools' limitations, while valuing
their insights. As the research ecosystem advances, metadata representation should be made
increasingly machine-readable. We recommend a "FAIR by design" approach from the begin-
ning to ensure alignment with FAIR principles in project outcomes. Continuous assessments
during a project’s lifetime promote ongoing research data infrastructure improvements within
the NFDI consortia context, contributing to NFDI infrastructure innovation and optimization.

Keywords: FAIR principles, FAIR assessment, RDA FAIR Data Maturity Model, Automated
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1. Introduction

The FAIR Data Principles [1] are widely applied to research data infrastructures. However, due
to their interpretation scope, it is still challenging to assess the extent to which a data infra-
structure addresses the FAIR principles. The Research Data Alliance has proposed a FAIR
Data Maturity Model (RDA-FDMM) [2], based on which we share FAIR assessment experi-
ences from KonsortSWD’s' PID service [3] and BERD@NFDI's' metadata schema. Moreover,
we studied a FAIR automatic assessment using the F-UJI tool [4], which employs the RDA-
FDMM and the FAIRsFAIR metrics [5] in @ machine-readable fashion. We applied the F-UJI
tool to GESIS Search in the context of KonsortSWD, motivated by the European landscape
study [6] which also relies on F-UJI tool and led us to improve our metadata [7]. Our findings

i KonsortSWD (Consortium for the Social, Behavioural, Educational and Economic Sciences) is funded by the Na-
tional Research Data Infrastructure (NFDI). KonsortSWD Homepage: https://www.konsortswd.de/

i BERD@NFDI is an initiative to build a powerful platform for collecting, processing, analysing, and preserving
Business, Economic, and Related Data. It is funded by the National Research Data Infrastructure (NFDI).

BERD@NFDI Homepage: https://www.berd-nfdi.de/
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represent a great opportunity to support convergence towards FAIR adoption and implemen-
tation at the NFDI level, while overcoming challenges related to different projects.

2. FAIRness Assessment Methodologies

FAIR assessments based on automatic tools [8] [9] [10], online self-assessment surveys [11],
[12], [13], [14], manual [15] [16] [17] and hybrid methods [18] exist. The RDA-FDMM stands
out as the most prominent manual method due to its completeness and comprehensive
acknowledgement from the broader FAIR community. Most assessment tools rely partially on
the RDA-FDMM model's indicators and measures. The RDA-FDMM defines 41 FAIR indica-
tors, organized into three classes (Essential, Important, and Useful), and five levels (see Table

1).
Table 1. RDA-FDMM: indicators classes in five levels [19].

Classes Indicators | Level | Level | Level | RGN NG
Quantity 1 2 3 4 5

Essential 20 20 20 20 20 20

Important 14 7 14 14 14

Useful 7

Total according to the

. 20 27 34 37 41
sum indicators

The RDA-FDMM measures indicators based on binary questions, by a "progress" evalua-
tion, or by a hybrid mode. The KonsortSWD applied the binary method on each indicator, while
BERD relied on a hybrid approach [2].

An example of an automated FAIR assessment is provided by the F-UJI tool, which, as a
consequence, considers only indicators that can be assessed automatically, leading to a sub-
set of just 16 [5] out of the 41 indicators proposed by RDA-FDMM.

3. FAIR Assessment using the RDA FAIR Data Maturity Model
3.1 KonsortSWD PID Service

In KonsortSWD we applied the RDA-FDMM to its PID service aiming to assign PIDs to data
elements below study level (such as for survey variables). The PID service is based on the
data registration agency dajra [3], and the indicators were manually assessed at the PID ser-
vice or at the da|ra level, using the pass-or-fail method. This approach is focused on determin-
ing how a resource under evaluation performs on meeting the indicators across the FAIR ar-
eas. In that sense, it gives a binary answer to each indicator. The results show that the PID
service meets all the indicators classified as essential and most of the indicators from the clas-
ses important and useful (see Table 2).

Table 2. PID and da|ra service assessment results: level distribution.
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Classes Iztiiacﬁﬁ;s Level1 | Level2 | Level 3 | E:ycfe
Essential 20 20/20 | 20/20 | 20/20
Important 14 717 10/ 14
Useful 7
Achieved 20120 | 27/27 | 30/34
indicators
Scored 20 27 30
Results | 100% 100% 88%

We fully comply with levels 1 and 2, achieve 88% compliance at level 3, 89% at level
4, and 80% at level 5. The failed indicators are concerned with automatic features, including
references and/or qualified references to other data, and data accessed automatically (i.e., by
a computer program).

3.2 BERD Metadata schema

In BERD@NFDI, we assessed the core part of the project’'s metadata schema, represented by
DataCite Schema [20]. We wanted to assess the extent to which the elements of this schema
can support the FAIR principles as identified in the RDA-FDMM, and not the metadata values
of an (digital) object. Thus, our evaluation scope included only the FAIR principles that relate
to the metadata aspects, resulting with 26 indicators in total, of which 14 essential, 9 important,
and 3 useful. We applied the "0 - not applicable” score to the data-related indicators; Table 3
shows the indicators that pertain to both data and metadata.
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Table 3. RDA-FDMM: Indicators/FAIR category for the data and metadata.

RDA Maturity |Indicators Per| Metadata Re- | Data Re-
Model Per Ca-| Category lated lated
tegory

F 7 5 2

A 12 6 6

I 12 7 5

R 10 8 2

Total

The assessment results show a relatively low FAIRness progress for the A and | categories
of FAIR, whereas F and R perform better. The FAIR principles encompass data, metadata,
and infrastructure [21] and the lack of any entity during evaluation normally affects the assess-
ment score. Thus, since the data-related indicators are not being considered for this case, this
disfavours the final assessment score.

4. Lessons learned from using an automated FAIR Assessment Tool

As an example of an automated FAIR assessment, we used the F-UJI tool to assess the
GESIS Search as a relevant repository in the context of KonsortSWD. The automated assess-
ment allowed us to identify actions to improve our metadata and metadata representation by
automated means. Implementing the measures led to a noticeable enhancement of our re-
search data FAIRness, and to a set of recommendations to improve FAIRness scores. The
recommendations include:

e ensure that the landing page is machine-readable, avoiding JavaScript generated con-
tents;

¢ define available metadata in JSON-LD, both on the landing page and in the used PID
registration system, e.g., DataCite;

e provide links to the content resources (e.g., the PD article, CSV datasets, etc.) on the
landing page. Linked content resources of long-term readability such as plain text are
preferred;

¢ ensure metadata for linked data is correct and complete;

e use the standards suggested by F-UJI to complement free-form descriptions;

e keep your re3data record up to date and define an OAI-PMI endpoint for it.

It is essential to highlight that automatic tools can support FAIRness evaluation only par-
tially. Although automation saves effort, not all components of the research data ecosystem
are machine-readable. Some FAIR principles’ aspects still require human mediation and inter-
pretation [22]. On the other hand, using a tool like F-UJI is valuable in identifying weaknesses
in metadata presentation that can be improved by automatic means, e.g., when the required
metadata do not exist in machine-readable way, such as metadata generated by JavaScript.

We propose a “FAIR by Design” approach which, following Privacy by Design (PbD) [23]
[24] where privacy measures are embedded directly into technology and business practices
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from their inception. “FAIR by Design” aims to align research data infrastructures with FAIR
principles through their entire lifecycle. Regular FAIR assessments and continuous improve-
ments in FAIR scores should become an integral part of any data infrastructure development.

5. Conclusion and recommendations

The RDA-FDMM is a comprehensive standard for manual FAIR assessment broadly recog-
nized by the FAIR community. The in-depth FAIR analysis using RDA-FDMM helped us better
understand where our services stand with regards to FAIR, whereas the F-UJI tool gave us
valuable hints on how to improve our metadata, despite the fact that automated tools always
have limitations and technical challenges. Our experience with RDA-FDMM and the F-UJI tool
highlights the importance of evaluating both machine-readable as well as non-machine-read-
able elements. Thus, we considered both cases in our study.

There are two major take-aways from our studies: (1) Apply both broader standards for
manual FAIR assessment like RDA-FDMM, as well as automated tools like F-UJI to finally get
a comprehensive picture regarding the FAIR compliance of research data infrastructures. (2)
Adopt a “FAIR by design” approach early in product or service development to ensure that the
FAIR principles are embedded in the development of research data infrastructures from the
beginning, including regular FAIR assessments throughout the project lifetime to evaluate how
the ongoing improvement of research data infrastructures affects the FAIR maturity score. This
approach should be applied to NFDI as well, to finally innovate NFDI infrastructures.
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