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1 Introduction

Research metadata refers to structured and contextual information
describing how datasets are created, by whom, under which condi-
tions, and how they can be accessed and interpreted [5]. Beyond
supporting findability, metadata captures assumptions and deci-
sions not explicit in the data, enabling long-term reuse, integration,
and responsible data-driven research [2]. Over the past decade,
extensive effort has been invested in defining metadata standards
[4], building data platforms [7], and promoting principles such as
FAIR [6] to improve metadata quality and reusability. Despite this
technical progress, metadata documentation remains a persistent
challenge in research practice. Researchers widely acknowledge
the importance of metadata documentation, particularly when re-
quired for data publication or journal submission; however, it is
often perceived as a repetitive, time-consuming, and cognitively
demanding task that competes with other high-attention research
activities [1]. In such mandatory contexts, researchers typically
comply with metadata requirements, but often with minimal effort
or care, as documentation is treated as an obligation rather than as
a meaningful research practice.

In this work, we discuss why current approaches to metadata doc-
umentation remain overly focused on technical solutions, while un-
derestimating the sociotechnical conditions under which metadata
is produced in practice. We present a research agenda that reframes
metadata documentation as a sociotechnical practice shaped by
researcher motivation, shared understanding, and community sup-
port. By drawing on experiences from an interdisciplinary research
consortium, this work explores how collaborative documentation
practices, stewardship, and emerging tooling can better support re-
searcher wellbeing while strengthening the long-term sustainability
of research data infrastructures.
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2 The Traditional Approach to Metadata

In everyday research workflows, metadata documentation is fre-
quently minimized or postponed. Researchers face limited time
and increasing responsibilities, alongside multiple metadata stan-
dards, platform-specific requirements, and extensive documenta-
tion. Metadata is often produced primarily to satisfy publication
requirements rather than as a meaningful part of research practice.
As a result, researchers often rely on reactive, informal communi-
cation with data users to convey contextual information [3], with
details about data structure, assumptions, and limitations shared
through emails, messages, or meetings rather than through meta-
data records. From the researchers’ perspective, this approach is
rational: documenting metadata comprehensively requires substan-
tial effort, while the likelihood of future reuse is uncertain. However,
this practice has significant long-term consequences. Contextual
knowledge shared informally is rarely preserved, and when reuse
is attempted years later, original researchers may no longer recall
key details or be accessible. In such cases, formally stored data
can become practically unusable, undermining the goals metadata
systems are intended to achieve.

Most existing research on metadata management addresses these
challenges through technical solutions, focusing on metadata stan-
dards, ontologies, and platforms intended to support pre-emptive
documentation. These solutions are typically presented to researchers
as resources they should adopt, with the implicit expectation that
improved tooling will translate into improved metadata. In practice,
responsibility for deciding what to document, to what extent, and
when is largely placed on individual researchers, who are expected
to anticipate future reuse, interpret abstract standards, and choose
between numerous tools and guidelines. When metadata proves in-
sufficient, accountability is often attributed to individual decisions,
despite the inherent uncertainty of predicting future reuse. Data
stewards may provide guidance, but often face similar uncertainties
and therefore point researchers to existing standards and resources,
reinforcing a sense of being overwhelmed rather than supported in
decision-making. Consequently, researchers are left navigating a
complex sociotechnical landscape largely on their own.

3 Metadata as a Sociotechnical Practice

Metadata documentation requires substantial cognitive effort, in-
cluding reflection on experimental design, articulation of tacit
knowledge, and interpretation of standards. When this effort is
invisible, unsupported, or unrecognized, it can become demotivat-
ing. Sustained engagement with metadata work depends not only
on tools, but also on social support, shared understanding, and
recognition of effort within the research community. From this per-
spective, effective metadata practices require collective negotiation.
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Researchers benefit from discussing with peers what information
is most relevant, what can reasonably be documented, and how
standards should be interpreted in real-world contexts. Motivation
to invest effort increases when documentation choices are informed
by shared expectations and when the value of that effort is visible.
For metadata standards to function effectively, data creators and
data users need a shared understanding of what is prioritized and
why. When documentation requirements remain abstract, metadata
reflects imagined reuse needs rather than articulated ones.

Bringing data creators and data users into conversation creates
opportunities to align documentation practices with actual reuse in-
terests, reducing uncertainty and unnecessary effort. Data stewards
can play a key role in facilitating these exchanges. Beyond technical
guidance, they can support discussion, mediate between standards
and practice, and help translate reuse needs into actionable docu-
mentation strategies. To do so effectively, data stewards must be
embedded within the research community and informed by ongo-
ing dialogue between data producers and data users. Creating space
for such dialogue not only clarifies documentation priorities, but
also reduces isolation and uncertainty, supporting more sustainable
and humane ways of working with data-intensive systems.

4 Rethinking Metadata Work

To support researchers working under increasingly data-driven en-
vironments, we investigate metadata documentation as a sociotech-
nical practice rather than a purely technical or compliance-oriented
task. Conducted as a PhD project within the CropXR consortium, an
interdisciplinary public-private initiative focused on data-driven
crop resilience research, this work examines how researcher moti-
vation, shared understanding, and community support shape meta-
data practices in real-world settings.

Within the CropXR consortium, these sociotechnical principles
are explored through practices such as Data Harvest Days, where re-
searchers document metadata collaboratively during dedicated ses-
sions facilitated by data stewards. These sessions provide space to
articulate uncertainties, discuss how standards fit specific datasets,
and negotiate documentation priorities collectively. Planned future
iterations aim to include data users alongside data creators, further
aligning documentation practices with reuse needs. In parallel, this
research investigates how Al-based tools can support sociotechnical
metadata practices by reducing manual and cognitive effort. Auto-
mated metadata extraction from existing research artifacts, such as
electronic lab notebooks, documentation and logs, or transcripts
from data discussions and interviews, can capture information in
ways that align with how researchers naturally communicate, with-
out replacing human judgement.

The overarching goal of this research is to improve the qual-
ity and long-term sustainability of research metadata. Progress
toward this goal is explored through empirical observations of
researcher engagement, perceived effort, and the richness of con-
textual information captured during collaborative documentation
activities. These emerging practices reflect a shift toward sociotech-
nical systems that value researcher voice, shared responsibility, and
long-term engagement, aligning metadata work with broader goals
of wellbeing and sustainability in computing.

Ferradosa et al.

5 Conclusion and Outlook

Metadata documentation is essential for sustainable research data
infrastructures, but it cannot remain an isolated and burdensome
task carried out by researchers alone. Improving metadata qual-
ity requires sociotechnical systems that recognize cognitive effort,
support collective decision-making, and value the human work
involved in documentation. By reframing metadata documentation
as a shared and supported practice, this research contributes to
broader discussions on wellbeing in computing, while arguing that
community-based support for documentation work is foundational
for efficient data reuse and long-term scientific progress.
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