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Abstract. The principles that enabled the web of documents to flourish based on the resource
description framework 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 associated elements.
Best practices for linked data based on unified resource identifiers lead to the connection of
data from diverse domains [2]. At present, digital research objects are more commonly pub-
lished and assigned persistent identifiers [3], but even minimal FAIR practices differ vastly
across research contexts (as does data sharing and reuse) [4]. Citations to digital research
objects, upon reuse, are not common practice [5]. If data are cited at all, this mostly happens
in an informal manner [6], by reference to the associated scholarly article, by indication of the
underlying web resource hosting the published data, or not at all. Making research objects
FAIR and a subsequent equitable reuse imply a cultural change where researchers play an
important role by serving as advocates for open science principles and by adopting a number
of best practices [7]. Data publication infrastructures, in particular associated metadata, pro-
vide an important pathway for enabling FAIR data reuse by integrating scaffolding features [8].
Additionally, in order to incentivize data sharing, the data index has been proposed as an au-
thor level-metric [9]. However, as with other metrics (h-index, Impact Factor), the social dy-
namics of attention in academia make for highly skewed patterns of recognition, known as the
Matthew Effect [10.11]. Although the Matthew effect can have positive effects in terms of steer-
ing researchers’ attention [12], it also results in a stratified distribution of opportunities in aca-
demia [13], and has been shown to be at play at the level of article citations [14], countries [15],
institutions [16], departments [17], and journals [18]. With respect to data citation, parallel dy-
namics can be expected. However, unless reused data have been cited properly, no data ci-
tation link for its reuse can be created.

The community-driven OpenAIRE Graph endeavours to link and contextualize all research
outcomes integrating heterogeneous data sources and providing relationships among them
[19]. Unfortunately, data reuse is not comprehensively captured due to lacking or additional
citation options and knowledge acquisition limitations [20,21]. The initial strategic approach of
EOSC also anticipated to integrate a framework that would allow for unique identification, cit-
ing, avoiding duplication and tracking of impact through a service concept to generate, resolve
and validate PIDs (systems) including a policy framework for PIDs for research entities [22].
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 [23]. This tag would include infor-
mation on the associated open researcher and contributor ID (ORCID) providing contact infor-
mation to data consumers. In general, data reuse would need to be commonly traced and
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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 [24],
would need to be standard practice for indexing and tracing all published digital research ob-
jects making data re-findable.

In conclusion, we propose a multilevel approach to valorising and tracking data reuse: (1) ob-
serving Matthew effects in the transition to open science practices, with special attention to
data citations. (2) Introducing workflows for capturing published digital records other than
scholarly literature based on various PIDs and informally cited data. (3) An extension to exist-
ing workflows enabling automatic updating of researchers’ ORCID records upon published re-
search objects’ reuse.
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