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ABSTRACT

Environmental research has been at the forefront of the debate concerning the present
and the future of planetary health. As the question of climate change and crisis looms
large and the struggles around environmental injustice become more visible, both
private and public climate research funders and institutions are emphasizing the
urgent need for knowledge cross-pollination and co-production. This is happening not
only across technoscientific projects but across communities that are often included as
"support personnel," but not bona fide research partners with voice and decision-
making power. Geophysical characterizations of climate change are not enough to
understand and respond to the challenges that vulnerable communities face
worldwide. It is in this context that we seek to articulate a future in which
technologists, researchers, and community members have the basic conditions to
create common data infrastructures to enable collaborative environmental research. In
this article, we discuss the main motivation for creating a stack for socio-
environmental research based on the need for infrastructures that can be understood
and governed by the communities on whose land climate research is conducted. In the
conclusion, we revisit open questions of community stewardship as they relate to
pressing challenges of data sovereignty based on open technologies for climate
research.

Introduction

Environmental research has been at the forefront of the debate concerning the present
and the future of planetary health. As the question of climate change and crisis looms
large and the struggles around environmental injustice become more visible, both
private and public climate research funders and institutions are increasingly
emphasizing the urgent need for knowledge cross-pollination and co-production. This
is happening not only in technoscientific projects but in communities that are often
included as "support personnel," yet not considered bona fide research partners with
voice and decision-making power (Kawerak et al. 2020; Nanda and Mohamed 2021;_
Ellam Yua et al. 2022).

Community data stewardship has become of increasing interest in the socio-
environmental space, highlighting the need for robust measures and safeguards for
data sovereignty. In a practical sense, community data stewardship means having data
in the hands of community organizations that can lead the design, production,

governance, and distribution of environmental knowledge for their own purposes.
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As practitioners with decades of experience in community science and open
technologies, we contend there is a need for a different approach to what counts as
"infrastructure" for socio-environmental research. After years of studying and
experiencing walls of inter-incomprehension across domains of knowledge, we
understand that the difficulties in realization of open and relational infrastructures
primarily have to do with the (mis)recognition of sociotechnical aspects that support
scientific practices. It has become clear in the public debate that geophysical
characterizations of climate change are not enough for understanding and responding
to the challenges that vulnerable communities face worldwide. It is in this context that
we seek to articulate a potential future in which community members as technologists
and researchers have the conditions to devise common infrastructures for
collaborative environmental research.

What, and whose, infrastructure for open climate stewardship?

The public debate on digital infrastructures has become increasingly concentrated, for
good reasons, on the question of power imbalance. What has been identified in Europe
with the acronym “GAFAM” (Google, Apple, Facebook, Amazon, and Microsoft) is now
perceived worldwide as the source of the problem of large-scale data collection,
mining, and brokerage, where an unprecedented degree of infrastructural monopoly
and opacity (at once, institutional, infrastructural, technical) has been reached (Burrell
2016;_Annany and Crawford 2018; Zuboff 2019). It is in this domain that community-
oriented climate research proposals appear as "moonshots." If big government

institutions and universities have now turned to GAFAM’s “cloud-based” services,
relinquishing control over their own infrastructures, and collaborative environmental
data efforts are being organized and funded by monolithic philanthropic initiatives,
how can we seriously entertain the idea of designing, implementing, and sustaining
our own digital tools, infrastructures, and data services for community-driven action
research?

The answer is, of course, far from straight-forward. Yet one thing has become very
clear in face of the urgency of the issue of community data stewardship: it is no longer
possible to exercise any form of meaningful autonomy when constant data is being
mined on users of GAFAM services. For this reason, our work concerns primarily the
importance of action research infrastructures that attend, first and foremost, to the
needs of most affected communities by environmental injustice and the climate crisis.
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In order to realize this vision of common data infrastructures, the first step is to
reimagine what infrastructures are and what they can be with an expanded
understanding of the responsibility that our proposal entails. “Infrastructures,” we
suggest, based on key contributions from Science and Technology Studies, are better
understood as the human and non-human support work that, once combined, provide
the foundations for the work of climate research and activism that is to be conducted
(Star and Ruhleder 1996; Star 1999; Star and Bowker 2010). In this relational sense,
infrastructures are specific assemblages of humans and technical objects that are

mobilized to make collaborative research possible. Applied to our conservational
context, environmental data needs to be produced with clearer attention to the
contextual conditions of its production. It should, in other words, be produced at a
micro and regional scale to address the needs of affected communities. It is in this
expanded, relational sense of what counts as “data” (i.e. numeric data from
environmental sensors, ethnographic data in the form of oral histories) that open data
technologies are to be understood as well in their infrastructural capabilities.

If we adopt a relational understanding of “data infrastructures,” we can place
ourselves at a vantage to better situate the problem of open climate data stewardship:
no longer as a problem to be addressed solely by cadres of software and data
engineers, but by a distributed collective of community organizations that share
common tools and protocols for advancing climate activism (organizations such as
indigenous organizations, youth-led groups, and activist networks that have regional
and global expression). This relational understanding is particularly important for
disentangling the most difficult issues we confront today with respect to collaborative
work around open technologies and projects (such as open scientific software,
hardware, and data). These issues include:

1. The lack of meaningful, collaborative ties among affected communities, researchers,
and government representatives;

2. The challenges of socializing newcomers—researchers and communities alike— with
the intricate tools and protocols of environmental data management, analysis, and
stewardship;

3. And the dearth of acknowledgment of and appreciation for different forms of
knowledge that cannot be reduced to numerical data formats (such as qualitative
data in various forms: oral histories, narratives of natural-social change, community-
driven cartography and collective memory archives, among many others).
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As much as any other infrastructural affordance, open technologies that make up the
ensemble (often identified among technologists as a "stack") of open climate research
tools are relational objects: they depend on a set of sociotechnical conditions to
become meaningfully “open,” that is, they are partial objects in the partial view of
everyone and everything—technologists, policy makers, activists, environmental
science students, and artificial agents such as automated data management processes

—that is involved in climate crisis mitigation.

The question of openness, therefore, speaks directly to the issue of connection of
partial views, but also, and more fundamentally, to the question of trust which is slowly
cultivated: learning to give more than to take is key when approaching any collective
for collaborative work. It is extremely difficult to pursue meaningful bonds without
socializing the knowledge of tools and infrastructures in a way that does not alienate
those who need them for community purposes on a much more urgent timeline and at
a different level of priority than a scientific project. Once we start disentangling the
multiple threads of expertise, community work, and open technologies for climate
research, collaborative work on data stewardship starts looking more feasible through
the multiple activities that any open data management plan needs to perform, which
include:

1. Documenting data provenance and acquisition tools and techniques with contextual
information that is respectful of collaborative protocols and mindful of power
imbalances;

2. Selecting a set of existing infrastructural tools that can be used and improved to
support data workflows. This ranges from the open formats and protocols for data
storage to the interfaces that we will need to query, analyze and visualize data, but
also coordinate access with proper stewardship concerns since data (as relational
object) is to be understood as a collective production;

3. And situating sociotechnically and institutionally our procedures for protecting and
preserving the data, according to the needs of a specific group to whose land (and
ecological urgency) the data may belong to.

All of these dimensions of (open) data management must be conceived for the
purposes of community-based stewardship if we are serious about creating
alternatives to the infrastructures that are impossible to govern because we are not
allowed to understand what goes on inside the gated, smart-badge controlled walls of
the R&D sections of GAFAM.
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Examples include, but are not limited to, the creation of protocols that respect
community self-determination by fostering community-based data stewardship, such as
The First Nations Principles of OCAP® ("Ownership, Control, Access, and Possession")
and CARE principles ("Collective benefit, Authority to control, Responsibility, Ethics")
(FIGC 2018;_Caroll et al 2020; 2021); creating open science hardware-based
instruments for bottom-up approaches to community science in the context of the

"Gathering for Open Science Hardware" (GOSH) network or community science spaces
such as Public Lab (Arancio and Dosemagen 20222; Rey-Mazon et al. 2018); using and

disseminating open tools to support environmental data pipelines and workflows
(Goodman et al. 2014; Gentemann et al. 2021; Gabrys et al. 2016); and supporting

community data centers in autonomous spaces, such as Casa Taina in Brazil which
hosts its own server infrastructure for preserving Quilombola multimedia collections
and organizing online gatherings (Silva and Murillo 2021). Once we are allowed to

familiarize ourselves with the infrastructure that supports our data workflows, we start
to understand data problems otherwise. It all starts by recognizing the alternatives
that are already in movement as an exercise in expanding our technopolitical

imaginations.

Conclusion

Community-led data stewardship, we suggest, demands thinking about infrastructures
in more relational ways. Openness, as an aspect of our infrastructural work, implicates
framing the problem of data stewardship as a matter of building meaningful and
trustworthy sociotechnical ties. No longer a topic of expert control, infrastructures can
be better devised as means for placing community questions, approaches, and
urgencies front and center in our discussion about the present and future of
collaborative environmental research.

This reckoning of the need for infrastructural alternatives has to do with the halting
paradox that we face today: technical work on data management is situated at a polar
opposite to the community work that is often organized for the purposes of
environmental justice. One cannot, of course, go anywhere without the other when it
comes to the creation of a shared understanding of our common planetary condition. It
is with a sense of urgency that we suggest open infrastructures as an alternative
interface between technical, scientific, and community approaches to environmental
research and activism: an interface that necessarily implicates understanding
infrastructures as a sociotechnical matter that needs to be, as Michael Fischer (2007)
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puts it, “peopled.” We see the face and recognize the labor of our colleagues across
various fractal dimensions in community, research, and technical work as they
“infrastructure” our work and we, in turn, participate in “infrastructuring” theirs for
open climate research (Bowker et al. 2010;_Edwards 2010; Dosemagen et al. 2021).

Once we re-situate the question of stewardship as a problem that involves research
instruments, infrastructures, and data that are directly implicated in people’s lives, we
start reorienting ourselves for collaborative climate futures that are not yet recognized
as such, but are urgently needed for true co-production of knowledge.

*®
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