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Abstract. The principles that enabled the “web of documents” to flourish, based on the Re-
source Description Framework (RDF), have so far not been applied to data [1]. In the past,
data has been made available as raw dumps in various formats not sufficiently linked to asso-
ciated elements. Best practices for linked data based on Unified Resource Identifiers (URIS)
lead to the connection of data from diverse domains [2]. The FAIR Digital Object framework
has been introduced to provide Digital Objects (DO) with enough actionable information to
automate the object’s discovery, access, interoperation, and reuse [[3]. In particular, reuse of
scholarly data to drive discovery and innovation has been indicated as the primary motivation
of the FAIR principles for scientific data management [4]. We argue that transparency should
extend to data reuse including who provided and who reuses DOs, and further, that the concept
of FDOs should be extended to enable automated tracking of data reuse.

At present, digital research objects are typically published and assigned Persistent Identifiers
(PIDs) [5], but even minimal FAIR practices differ vastly across research contexts (as does
data sharing and reuse) [6]. Citations to DOs upon reuse are not common practice [7]. Data
citation is mostly informal [8], either by reference to the associated scholarly article, by indica-
tion of the underlying web resource hosting the published data, or not at all. To make research
objects FAIR and enable their subsequent equitable reuse, including methods to valorise and
track the reuse of FAIR DOs, requires a cultural change where researchers play an important
role by advocating for open science principles and adopting best practices [9]. Data publication
infrastructures, and in particular the associated metadata they store, provide an important
pathway to enable FAIR data reuse by integrating scaffolding features [10]. Additionally, in
order to incentivise data sharing, a “data index” has been proposed as an alternative met-
ric [11]. However, as with other metrics (h-index, Impact Factor), the social dynamics of atten-
tion in academia results in highly skewed patterns of recognition, known as the Matthew Ef-
fect [12,13]. Although the Matthew effect can have positive effects in terms of steering re-
searchers’ attention [14], it also results in a stratified distribution of opportunities in academia
[15], and has been shown to be at play at the level of article citations [16], countries [17], insti-
tutions [18], departments [19], and journals [20]. With respect to data citation, parallel dynam-
ics can be expected. However, unless reused data have been cited properly, no data citation
link for its reuse can be created.
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The community-driven OpenAIRE Graph endeavours to link and contextualize all research
outcomes, integrating heterogeneous data sources and providing relationships among them
[21]. Unfortunately, data reuse is not comprehensively captured due to lacking or additional
citation options and limitations of the knowledge acquisition [22,23]. The initial strategic ap-
proach of EOSC also anticipated to integrate a framework that would allow unique identifica-
tion, citation, avoidance of duplication, and tracking of impact through a service concept to
generate, resolve and validate PIDs, including a policy framework for PIDs for research enti-
ties [24]. This concept would need to be further pursued to pave the way for valorizing data
provision and create fair data reuse.

Recently, a machine-readable data reuse information tag (DRI) was proposed to enable equi-
table data reuse for web resources apart from repositories [25]. This tag would include infor-
mation on the associated Open Researcher and Contributor ID (ORCID) to provide contact
information to data consumers. In general, data reuse would need to be commonly traced and
linked to data creators - such as ORCID - and mapped in a similar manner to published re-
search output. Linking of PIDs as it is common for scholarly articles, e.g. via Crossref [26],
would need to be standard practice for indexing and tracing all published digital objects making
data re-findable.

In conclusion, we propose a multilevel approach to valorise and track data reuse: (1) observing
Matthew effects in the transition to open science practices, with special attention to data cita-
tions. (2) Introducing workflows for capturing published digital records other than scholarly lit-
erature based on various PIDs and informally cited data. (3) An extension to existing workflows
enabling automatic updating of researchers’ ORCID records upon published research objects’
reuse.
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