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Since 2014 the FAIR data movement has been rapidly altering the landscape of data sharing and re-use. Support for the FAIR
movement has seen the evolution of disciplinary-specific standards to foster data that are “finable, accessible, interoperable
and reusable.” While these exciting developments should not be minimised, it is important to interrogate how these standards
are set. Key questions to ask include how representation in standard setting communities is addressed; what infrastructures
and resources these emergent standards are reliant on; and how standards dictate specific interpretations of “value” and
“valuable data.” Asking such questions introduces a needed reflexivity into FAIR discussions, as standard setters interrogate
what data practices commit present—and future—researchers to.
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1 THE EVOLUTION OF THE FAIR MOVEMENT

Since its establishment in 2014 [Wilkinson et al. 2016], the FAIR movement advocates for data to be “effectively
findable, accessible, interoperable and reusable by humans and computers and, therefore, support discovery
and innovation” [FAIRSFAIR 2019]. The value of the FAIR movement lies in the commitment to enhancing trans-
parency and reproducibility in research [Boeckhout, Zielhuis, and Bredenoord 2018]. Increasingly, FAIR is framed
in research policy circles as the pre-eminent means by which to realise and improve open and data-driven science
more generally [European Commission 2016].

The FAIR principles do not explicitly define behaviours or standards, but rather act as a guideline for com-
munities wishing to facilitate convergence in data collection and management practices [Pergl Sustkova et al.
2020]. Indeed FAIR-ness, like openness, is best conceptualized as a scale of application, rather than as a binary
concept [Higman, Bangert, and Jones 2019]. Disciplinary communities, together with universities, policy mak-
ers, standard development organizations, service providers, and funders in many countries are working together
to transform these principles into practical standards for data gathering, management, and curation practices.

A 2018 report by the European Expert Committee on FAIR data identified the complexities of turning FAIR data
standards from a concept to a reality. They proposed that in research contexts the concepts of FAIR/FAIR data
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stood as shorthand for the organization of a plethora of key resources that relate to research data. These included:
“algorithms, tools, workflows, and analytical pipelines that lead to creation of the data and give it meaning. It
also encompasses the technical specifications, standards, metadata, vocabularies, ontologies and identifiers that
are needed to provide meaning, both to the data itself and any associated materials. Furthermore, it includes
the legal and ethical specifications regarding the generation, processing, storage and sharing of research data,
metadata and associated workflows and resources” [Collins et al. 2018, p. 22].

2 DECIDING WHAT CONSTITUTES “EQUAL REPRESENTATION” IN STANDARD
SETTING COMMUNITIES

As research data standards within different disciplines begin to coalesce around specific FAIR-influenced prac-
tices and requirements, it is apparent that those organising data sharing initiatives in specific communities
of practice are becoming increasingly influential [Boeckhout, Zielhuis, and Bredenoord 2018]. Nonetheless,
membership to these standard-setting communities is by no means uniform. Indeed, the rapid evolution of
FAIR-related groups and networks has been—at least in part—facilitated by long-standing, global, and cross-
disciplinary events, such as those organized by the Research Data Alliance (RDA) and CODATA. Such events
offer the opportunity for interested researchers to come together to gain information about a wide range of
inter/disciplinary initiatives and have been very important in fostering community consensus and buy-in.

While membership to these organizations is open and free, attendance to these plenaries requires funding,
visas, and institutional support for travel. This understandably means that researchers from low/middle-income
countries (LMICs) remain less likely to be able to attend.! Moreover, individuals representing other knowledge-
producing communities (such as citizen scientists and innovators) are often under-represented at these meetings.
While these concerns are well recognized within the RDA (and other) community, ameliorating these issues is no
easy task. Although participation to the formal sessions can be done remotely, much of the work on harmoniza-
tion, coordination, and innovation occurs outside of these sessions. This means that researchers unable to attend
physically can struggle to engage with disciplinary standard-setting discussions. Thus, individual engagement
in standard setting discussions is often facilitated by proximity and personal connections.

Similarly, the FAIR movement has been championed by a small number of high-income country (HIC) institu-
tions. While institutional expertise is to be expected (and, indeed, encouraged), their dominance in the standard
setting communities can lead to certain perspectives and preferences being foregrounded. These two issues—the
low representation of LMIC individuals and the dominance of certain institutions in FAIR discussions—must give
pause for thought when we consider how heterogeneous current discussions actually are.

Of course, getting a truly global representation in these standard setting groups is extremely complicated—
even in an ideal setting. Whether such representation should be on nationality, regional distribution of re-
searchers, or prestige remain unclear. Such discussions are further complicated by the tradition of voluntary
service in these standard setting groups. Such challenges highlight how the balance of coordination with rep-
resentation is also a necessary evil. To be most effective, a coordination effort benefits from leaders who hold
a “position of authority in a given area, and be sufficiently resourced to be impactful” [Dunning, Sansone, and
Teperek 2019].

It is important to recognize that not all researchers would identify the current make-up of standard setting
groups as problematic. Indeed, many researchers would argue that it is solely expertise, competence, and avail-
ability that should be positively selected for in these groups. Holding such positivist approaches to data mean
that they assume that data—and thus the standards that govern them—are indistinguishable from the context in
which it is created. Such a position would deny that any data standards would differ according to the composition

For instance, membership to the RDA for researchers from LMICs currently stands at around 5.7%. Similarly, representation at the plenaries
(aside from the 2018 one hosted in Gabarone, Botswana) is very limited. For instance, at the 2019 plenary in Helsinki, Finland, 0.53% of
delegates were from South America and 1.23% from Africa (https://www.rd-alliance.org/about-us/communication-kit/rda-nutshell).
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of the group. This means that addressing unequal representation in these groups is viewed solely as a means of
promoting solidarity within the global community, and not as a critical necessity for the design and deployment
of standards.

In contrast, however, social constructivist approaches to data and standards would advocate that the com-
position of the group is of critical importance to the standards that emerge. The heterogeneity of experiences,
research contexts, and socio-legal backgrounds influence the standards that are set. Making use of a social con-
structivist lens through which to scrutinize FAIR data standards highlights some interesting topics for discussion.
In particular, the heterogeneity of research contexts and value systems requires that we question whose/what
values are informing the development of these standards. If standards set the norms for behaviour and dictate
relationships between actors within the data landscape, whose values are dictating the evolution of the data
landscape—and who should be part of standard-setting conversations?

3 STANDARDS AS SITES OF ETHICAL CONFLICT

The ethics of data sharing and re-use are interwoven into FAIR discussions. These include issues of safeguarding
credit, trust, privacy, transparency, openness, neutrality, and intellectual property rights [Floridi 2013]. Recently,
such discussions have expanded to give rise to the CARE Principles for Indigenous Data (https://www.gida-
global.org/care) to ensure data guidelines address historical contexts and power differentials. Nonetheless, it is
salient to note that while there is considerable discussion about where and when data can/not be shared, there
is less critical discussion about how data comes to be valued as worth sharing.

How we value and evaluate the world around us is intimately connected with our morality. Valuation decisions
determine how we go about protecting and promoting some things. The same decisions also sanction us to
discard, overlook, or minimize that of little value. Setting standards—in data and elsewhere—are practices through
which we are able to reinforce these decisions. Indeed, Lawrence Busch proposed that “grades and standards are
part of the moral economy of the modern world” [Busch 2000, p. 273]. By reflecting the values of the society,
standards act as a means of demarcating between what is valued and what is not. These same standards also
dictate norms for behaviour and they foster uniformity (standardization). They thus become a means through
which to discipline those who do not conform to these accepted definitions.

Such perspectives introduce an interesting ethical angle to considerations of who is setting these data stan-
dards. This allows us to consider not only how standards are codifying specific approaches to data production, but
also committing practitioners to specific behaviours and dictating the contexts in which these data are produced.
As mentioned above, the FAIR community recognises that the setting of data standards involves a range of prac-
tical, social, legal, ethical factors associated with the production, dissemination, and re-use of data [Collins et al.
2018, p. 22]. What is less critically examined, however, is how the access/provision/support of these factors varies
around the world, and thus influences researchers’ ability to enact standards that they have had no part in setting.

The concept of “data assemblages” is helpful in understanding this problem. This offers an alternative to the
common “data as a discrete entity” perspective, instead positioning foregrounding “the technological, political,
social and economic apparatuses and elements that constitutes and frames the generation, circulation and de-
ployment of data” [Kitchin and Lauriault 2014]. If data is a networked entity, then data standards influence not all
aspects of these data assemblages. Standards, then, are not about defining the “intrinsic properties” of the data,
but determining the composition of these socio-technical systems in which present and future research will be
required to occur. Exploring the connection between data standards and data assemblages raises some critical
questions for current FAIR activities. In particular, it requires that we (continue to) question what technological,
socio-political, and economic structures are required for the efficient implementation of any FAIR-influenced
data standard.

For many FAIR practitioners, the most important elements of the movement are improving metadata, machine-
actionability, and controlled data access [Boeckhout, Zielhuis, and Bredenoord 2018]. The vision of FAIR as a
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largely computational task that facilitates machine-to-machine communication is one that requires considerable
technical and human resources to be enacted. These include access to new technologies, training and skills,
computing and financial. Such resources may not be accessible to researchers in many data-producing contexts.
These could include LMICs, as well as many citizen science groups and other community knowledge producers.

Similarly, an emerging set of studies highlight ways in which certain researchers are prohibited access to
data that should be accessible online. Recent studies within LMIC research communities, for example, have
highlighted the ways in which physical and social infrastructural challenges influence researchers’ access to
online data. For instance, low bandwidth, older software, and high teaching loads all curtail the online activi-
ties of researchers and shape their engagement with data and other resources [Bezuidenhout, Kelly, et al. 2017;
Bezuidenhout, Leonelli, et al. 2017]. Other concerns about limited access are starting to appear in discussions
around sanctions and access to US-based resources [Bezuidenhout et al. 2019; Kokabisaghi et al. 2019]. Moreover,
recent reports of geoblocking [McDonald et al. 2018], including of key resources such as GitHub [Liao and Singh
2019], are raising concerns as to unseen barriers to access online.

These issues raise challenging questions: Could the same standards facilitating interoperability be exclusion-
ary to the data produced by communities of researchers beyond the well-resourced elite? Should the inclusion of
researchers into the global data-sharing landscape be dictated by access to resources? Should these researchers
be required to dedicate already-scarce resources to achieving data standards they were not involved in setting?

Overlooking the integral link between data standards and data assemblages can lead to instances of epistemic
injustice [Fricker 2007]. This could arise from the difficulties of meeting the technological and resource expec-
tations inherent within the data standards. In turn, this could sustain the marginalization of these communities
in the global data landscape. As FAIR-influenced data standards are motivated by positive commitments to re-
source sharing, it would be sad if the uncritical adoption of standards led to situations in which inclusivity and
engagement in data-sharing landscapes is mediated by the availability of financial and technological resources. If
FAIR-influenced data standards are increasingly determining the spatial organization of data producing contexts,
it becomes important to question what they are committing practitioners to. Key questions would include:

—Do the standards require data be produced using specific types of equipment, software, or methodologies?
— Are the data dissemination and storage infrastructures accessible globally?

—Do setting standards expect an investment of resources for their roll-out in situ?

— Are the standards embedded into supportive regulatory and social landscapes?

4 CHANGING RELATIONSHIPS BETWEEN ACTORS

Standards not only dictate the spatial organization of data producing spaces, but are also intimately linked to
practices of buy-in and modes of discipline. Within the FAIR movement, funding criteria [European Commis-
sion 2018], collaboration, and prestige/recognition are all increasingly serving as disciplinary measures to foster
compliance [Dunning, Sansone, and Teperek 2019]. Creating social contexts that reinforce data standards can
thus become a means of shutting down alternate perspectives, rather than supporting them. The “Juan Valdez
problem” suggests that people conform to established standards because there are no better choices available
to them [Busch and Juska 1997]. This begs the question: Does the rapid adoption of data standards reflect true
community buy-in, or lack of spaces in which to raise alternatives and concerns?

Keeping such issues in mind will assist the FAIR community in guarding against “digital feudalism” [Mazzucato
2019] in which data practices and access are imposed by the few in power, rather than by the many. Critical
to the future of global research is safeguarding against situations in which standards force LMIC researchers,
citizen scientists, and other data producers into prescribed behaviours, environments, and trajectories. Indeed,
the heterogenization of the data landscape has the potential to support exciting and disruptive research. This
should be supported, rather than locking these non-HIC researchers into positions in which they continually
need to “catch up” in relation to resource provision and research practices. Standards should operate as a means
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of promoting interoperability and not as a means of unintentionally closing gaps through which alternative, but
nonetheless robust, research can evolve.

Such considerations are not only pertinent for current attempts to foster global data sharing and research,
but also have significant impact for the future. The landscape of global research is rapidly changing. Many
LMICs have made research, development, and innovation (RDI) a core element in their future development plans
[African Union 2014]. If these development plans are successful, it is likely that global research and the demo-
graphics of the global research community will be markedly different in the next 10 to 20 years. Similarly, the
last years have seen a marked rise in the number of citizen science groups and alternative knowledge creation
activities [Heckler et al. 2018].

Today’s standard-setting communities are therefore determining practices and infrastructures that will in-
fluence research far beyond the present spheres of activity. Without critical reflection on the social aspects of
these standards there is a possibility that present (and future) communities of researchers operating outside of
the nexus of a few dominant countries in the Global North could be alienated as data producers. There is also
the possibility that these communities, in the face of external standard/practice setting, will struggle to develop
practices that truly reflect their complicated histories and current realities.

5 EXPANDING DISCUSSIONS ON THE ETHICS OF FAIR

As discussed by Higman et al. [2019], “little in the research data field has gained such traction and universal
acceptance as the FAIR data principles” [Higman, Bangert, and Jones 2019]. Indeed, it is easy to get excited
about the potential for FAIR data standards to revolutionize not only research, but also information systems
more broadly. Enthusiasm about FAIR’s potential to do good, however, must also be tempered by caution. As
mentioned by Boeckhout and colleagues, “[o]n top of problems related to insufficient or incomplete adherence,
unqualified application of the FAIR guiding principles could create additional issues. The FAIR guiding principles
will therefore need to be supplemented with other principles and applied responsibly, taking additional norma-
tive considerations into account” [Boeckhout, Zielhuis, and Bredenoord 2018, p. 935]. This raises awareness of
the larger challenge discussed here: that FAIR activities need to occur in a supportive landscape of ethical prac-
tice and applied responsibility. Nonetheless, how to integrate ethics into FAIR-influenced data standards setting
in a meaningful way that extends beyond the traditional concerns of “trust, privacy, transparency, openness,
neutrality, intellectual property rights and so forth” remains to be seen [Floridi 2013, p. 26].

As FAIR is such a new movement, discussions about the longitudinal impact of standard setting lack evidence.
Thus, despite the identification of a range of different ethical challenges, it is likely that setting long lists of princi-
ples intended to dictate behaviour may be counter-productive. Indeed, as FAIR data practices emerge in disparate
communities, determining what constitutes ethical standard setting will require experience, knowledge, and an
understanding of the histories of these practices. Nevertheless, this is not to say that such discussions cannot
be started now. Those who design the data standards need to consider the possible exclusion of present—and
future—communities from engaging in the data revolution.

To safeguard against the design of standards and infrastructures that marginalize groups of data producers and
users, it is important that FAIR-influenced data standards are scrutinized against key ethical concepts, such as
justice. Stimulating discussion—both within standard-setting groups as well as disciplinary communities—about
the social aspects of standard setting is fundamental for just futures. The flexibility within the FAIR movement
allows the opportunity to design standards and infrastructures that support globally just and inclusive resource
distribution. True convergence of data standards means integrating previously marginalized communities, and
not simply facilitating those already connected to work together more efficiently. This could be done by initiating
discussions that critically interrogate the increasing reliance of FAIR data standards on digital infrastructures and
the possible establishment of a range of equal, but not identical, pathways that support the spirit of FAIR.

Key to unpacking these issues of justice and value is an understanding of how the standards being implemented
came to be. Leonelli suggests that “data generation, processing and analysis are unavoidably value-ladened” and
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that “the scientific legitimacy of these activities depends on the extent to which such values are held up for public
scrutiny” [Leonelli 2019, p. 319]. It is recognized that the best examples of data-intensive research already include
“strategies and methods to explicitly account for the choices made during data collection, storage, dissemination
and analysis” [Leonelli 2019, p. 319]. Nonetheless, it is becoming apparent that the bigger the data infrastructure,
the more likely it is that such decisions become hidden or lost. Such is also true also for data standards, and it
behoves those setting them to be explicit about the values and assumptions that contribute to their design. It is
only by having this collective knowledge that future generations will have the flexibility to mould or reshape
their data practices.

To protect future researchers from the possible harms of present decisions, it may also be helpful to consider
the value of the precautionary principle [von Schomberg 2006]. This ethical principle has already been widely
applied in responsible research discussions, particularly relating to biosecurity [Kuhlau et al. 2011]. The central
elements of this principle place an ethical responsibility on decision-makers to justify their decisions in situations
where future harm from these decisions is possible. Using the precautionary principle within FAIR discussions
would put the onus on those setting the standards to consider how these same standards might influence future
research, inclusivity, and agenda setting.

6 MAKING FAIR MORE FAIR

The concerns raised in this commentary are in no way intended to detract from the importance of the FAIR
movement and the important role that FAIR data standards will play in the future of research. Indeed, data
conforming to the FAIR principles can support the scientific innovations by facilitating the access and reuse of
data. In turn, this will increase the speed and quality of research and enhance the returns on public investment
in research.

Nonetheless, as we enter into this new milieu of research practice it is important to critically reflect not only on
the possibilities but also the potential harms. World Science Day for Peace and Development 2019 used the theme
of “Open Science, leaving no one behind.” The sentiment of this theme can be extended to discussions on standard
setting and infrastructure development—that we should not allow oversights and lack of critical scrutiny to lead
us to embrace presents and futures that marginalize anyone from the riches of modern research. Expanding the
ethical support for FAIR data standard setting has impacts far beyond research. In a world increasingly reliant
on data and machine learning, the lessons learnt from the FAIR movement could be influential in setting the
pattern for more just societies.

The recent COVID-19 pandemic has drawn attention to the critical importance of open, re-usable data and
made FAIR/standard-setting discussions even more important. It is likely that the aftermath of the pandemic
will bring to light new avenues for sharing and engagement brought on by the rapid response to the virus. It
thus seems like a perfect time to start considering how FAIR data standards can assist in building an ethical and
inclusive foundation for research in the post-COVID world.
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