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Abstract

The digital age has revolutionized our way of conceptualizing and managing information generated by research
projects in the Humanities. Converting from “analogical data” to “digital data” has expanded how knowledge
stored virtually in Open Access is preserved and shared. In spite of this, data from many collections categorized as
archaeological and / or ethnographical come from contexts where intellectual property, author rights, governance
and cultural sovereignty are blurred and pass from those who were the original makers/creators (or their descendants)
to the science researcher. We analyze what data are in the scientific system, in archaeology in particular, and for
indigenous peoples and we reflect upon who holds sovereignty. We propose working from a collaborative standpoint
centered on dialogue with indigenous communities in order to negotiate a consensus on the ways of giving access
and allowing governance of digital data on the history and culture of originary peoples. This is a way of recognizing
indigenous rights and of contributing to the process of cultural recovery and visibilization that many indigenous

communities are currently pursuing.

Keywords: Digital data; Indigenous communities; Collaborative perspective; Governance.

Introduction

The digital era has revolutionized the way we conceptualize,
manage, and share information generated by research
projects in the Humanities. This applies to archaeological
projects related to the materiality of the ancestral peoples’
past. The shift from “analog data” to “digital data” has
expanded the ways of preserving, analyzing, sharing,
and generating new knowledge (e.g., Kitchin 2014;
Borgman 2015). Part of this data is gradually being hosted
in institutional repositories, platforms, and other virtual
spaces with open access, while some remains in the
possession of the researchers themselves (e.g., Kansa et
al. 2011; Richards 2017; Biehl and Prescott 2013; Kremers
2020; Geismar and Knox 2021; Izeta and Cattaneo 2021;
Nicholson et al. 2023).

While increased accessibility has allowed for greater
visibility of research results, there is still a long way to
go in terms of managing scientific knowledge. This is
because data from many collections categorized as
archaeological and/or ethnographic arise from a context
where intellectual property, copyright, governance,
and cultural sovereignty become blurred, transitioning
from the original creators (or their heirs) to the scientific

researcher (e.g., Boast and Biehl 2011; Anderson 2015;
Kukutai and Taylor 2016; Anderson and Geismar 2017;
Christen 2018; Tsosie et al. 2021; Walter et al. 2021). As
a result, there is a lack of critical analysis regarding the
process of acquisition, construction, attribution, and use
of this “digital materiality” in general (Miller and Horst
2012; Smith 2012; Isaac 2015; Anderson and Christen
2019; Carroll et al. 2020; Geismar and Knox 2021).

In our view, it is necessary to take this step to humanize
the sciences, making them sensitive to cultural diversity
and other ways of seeing the world, open to different
ways of constructing, organizing, and relating knowledge,
and respectful of the rights of other social actors to
work towards reversing power inequities. Consequently,
they become more compassionate, just, and socially
committed from an ethical standpoint, as advocated by
indigenous leaders and scholars today (Tuck and Yang
2012; Anderson and Christen 2019; Duarte et al. 2020;
Laluk et al. 2022). In this sense, we embrace the ethics
of care, which provides a framework for implementing
concrete and realistic actions in relation to these issues
within the field of research (Gillies and Alldred 2005; Tuck
and Yang 2012; Luka and Milette 2018).
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In this work, we aim to address the following questions:

1. What are data in general, for science, and specifically
for archaeology, and what do indigenous data mean for
the ancestral communities?

2. What principles govern the handling and use of data,
and who holds governance and sovereignty over them?

3. How can science be humanized through a praxis that
recognizes the rights of others over the data, whether
they are scientists, academics, or other stakeholders?

What are data for the scientific system?

Undoubtedly, the term “data” has become a “buzzword,”
as expressed by Furner (2016), although its usage history
spans several centuries and is primarily associated with the
emergence of modernity (Rosenberg 2013). Currently, it
is employed by all disciplinary fields within the academic-
scientific world and also in various social and cultural
contexts. This complexity in its conceptualization and
decision-making concerning curation and management
has been accentuated with digitization (Floridi 2012;
Borgman 2015).

As an example, we have the characterization of the term
provided by Mayer-Schénberger and Cukier, who state:
“data refers to a description of something that allows it
to be recorded, analyzed, and reorganized” (2013: 65).
While it is a basic definition, it offers a starting point that
serves as a framework for the following discussion. The
digital era has expanded the use of the term, as it serves
to categorize different types of data (e.qg., open data,
computational data, mobile data) that are hosted and
visible in various virtual spaces (e.g., platforms, portals,
applications, digital files, and repositories), thus increasing
their availability and potential accessibility. Therefore, its
meaning varies contextually, depending on the function
they fulfill within each knowledge and/or information
production, organization, and communication system
(Markham 2013).

A separate chapter is dedicated to the importance that
the “data” topic has gained within Digital Humanities,
concerning open and free access to information generated
in the academic-scientific sphere (Kitchin 2014). In this
context, it is necessary to consider other aspects that go
beyond their digital availability and potential accessibility.
It is not only a matter of having free access to data but
also having the technical skills required to use them
(Bezuidenhout et al. 2017). The latter not only depends
on the information and communication technologies
that each actor or community possesses but also on the
existence of initiatives that promote user training (del
Rio Riande 2022).

Another important aspect is determining who owns the

intellectual property of these data, depending on who
exercises governance and sovereignty over them. This
is a consequence of data generation and management
always occurring within a context of situated knowledge
(sensu Haraway 1991). As Drucker (2011: 3) points out:
“Humanistic inquiry acknowledges the situated, partial,
and constitutive character of knowledge production, the
recognition that knowledge is constructed, taken, not
simply given as a natural representation of preexisting
fact.” In this sense, data are not neutral (Luka and Milette
2018), which is particularly applicable to all fields of Digital
Social Sciences and Humanities.

At the same time, “data” is central to any research,
as it provides a framework for understanding where
knowledge comes from and how it is produced
(Markham 2013). Hence, it can be considered as “units
of information” (Gitelman 2013; Markham 2013). The
process by which something is transformed into “data”
is what Mayer-Schénberger and Cukier refer to as
“datafication.” These authors define the term as follows:
“To datafy a phenomenon is to put it in a quantified
format so it can be tabulated and analyzed” (2013: 65-
66). To categorize and define the diversity of existing data
types, extensional, intensional, classificatory, and other
criteria are employed (Furner 2016).

It is worth noting that in the Humanities, qualitative or
categorical variables and nominal or ordinal scales are
also used. This does not mean that such data cannot be
analyzed from different perspectives, using the necessary
methodological tools for that purpose. In fact, phrases
and words contained in texts can be analyzed using
software and algorithms (Bernadou et al. 2018), which
broadens the meaning of the concept of datafication.
This is applicable to all humanities, including archaeology
(Gattiglia 2015).

To proceed with our analysis, we will consider the
definition of “data” used as a reference in the official
scientific context of our country. Then, we will examine
the meaning of the term in archaeology. Finally, we will
explore the significance of the word “data” for indigenous
communities.

On the official website of the Institutional Repository
of the Consejo Nacional de Investigaciones Cientificas
y Técnicas (CONICET) of Argentina, they refer to the
paper by Actis and Carlino (2017), presented at the VI
Conferencia Internacional BIREDIAL-ISTEC' 17, who state:
“Research data are representations of entities that those
engaged in scientific and technological activities define
as evidence to support their hypotheses and results”
(Actis and Carlino 2017: 216). This definition is a Spanish
variant of the one given by Borgman (2015), who says:
“data are representations of observations, objects, or
other entities used as evidence of phenomena for the
purposes of research or scholarship...Entities become
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data only when someone uses them as evidence of a
phenomenon, and the same entities can be evidence of
multiple phenomena” (Borgman 2015: 28). This comes
from her book “Big Data, Little Data, No Data,” which is
cited by the mentioned authors.

It is worth clarifying some of the terminology used in these
previous definitions as it helps understand the impact of
their meaning. Firstly, the term “evidence” comes from
the Latin word “evidentia,” which derives from “videre"
or “to see.” This means what is made manifest or visible,
that is, what can be perceived with our senses. Hence
its connection with the empirical and observational.
On the other hand, “data” comes from the Latin word
“datum,” which means “the given.” That is why “data”
and “evidence” form a pair in the structure of knowledge.
Both serve a purpose. This is how some authors who
have worked on the subject see it: “facts are ontological,
evidence is epistemological, data is rhetorical” (Rosenberg
2013: 18).

In general, three types of data are distinguished: primary,
secondary, and tertiary. Primary data are essentially
observational, secondary data derive from the analysis
of primary data, and tertiary data are those used in
publications. This is the logic of the flowchart for the
research, curation, and publication process in science, as
presented by Lord et al. (2004: Figure 1).

In Argentina, there is a legal framework that establishes
the public policy of Open Access for the scientific and
technological production of the organizations and
institutions that make up the Sistema Nacional de
Ciencia, Tecnologia e Innovacion Productiva. In article
16 of Resolution 753 (2016), which regulates Law
26.899 (2013) on Institutional Digital Repositories of
Open Access, primary data are defined as follows:
“They are raw data on which any research is based and
which may or may not be published when a scientific
advance is communicated, but they are the ones that
underlie new knowledge. They can be classified as
observational, experimental, or computational. Primary
data includes, for example: numerical records, textual
records, audiovisual materials, questionnaire responses,
genetic sequences, which are used as primary sources
for scientific research and are commonly accepted in the
community to validate research results. Excluded are:
preliminary analyses, drafts of scientific articles, personal
annotations, communications with colleagues, etc.” This
definition is extensional as it lists what is included in this
category of data.

The obligation for projects funded by CONICET to submit
a Data Management Plan (DMP) enhances the value
that the scientific system assigns to primary data. In
this way, the Data Management Plan (DMP) “describes
the treatment that research data collected or generated
during a research project will receive and after it has been

completed... it describes the lifecycle of the entire dataset
that will be collected, processed, or generated by the
research project” (Actis and Carlino 2017). Data would
fall under the “results” chapter of any research project,
regardless of the problems, questions, hypotheses, or
expectations that motivated their acquisition.

The requirement for projects funded by CONICET to
submit a Data Management Plan (DMP) enhances the
significance that the scientific community attributes to
primary data. The Data Management Plan (DMP) outlines
how the research data collected or generated during a
project will be treated both during and after the project’s
completion. It encompasses the entire lifecycle of the
dataset to be collected, processed, or generated by the
research project (Actis and Carlino 2017). Regardless of
the problems, questions, hypotheses, or expectations that
prompted their acquisition, data would be classified under
the “results” section of any research project.

They also classify data as “observational, experimental, or
computational” and provide examples of what is included,
such as “numerical records, textual records, images and/
or sounds, and computational models.” This list excludes:
“laboratory annotations, preliminary analyses, physical
objects (letters, inventories, samples, bacterial strains,
test animals, vessels, specimens, etc.).” The reference to
“vessels” or “specimens” makes it clear that the material
elements studied in archaeology do not fall under the
category of “data.” This is consistent with what we will
discuss next.

They also consider data as those generated by the
scientific community “within the framework of their
research projects and are commonly accepted to validate
research results” (DACyTAr 2020). In this categorization
system of information, what they refer to as “raw data”
or “primary data” would include data resulting from
both observation and analysis, which, according to the
flowchart by Lord et al. (2004), would be classified as
“primary data” and “secondary data,” respectively.

At this point, it is essential to highlight that data by
themselves are not directly reusable unless accompanied
by the methodology of acquisition and/or production. This
includes specifying the procedures and protocols used to
generate them since universal standards may not always
exist in this regard. Even if there are standards (national
or international), they can vary depending on the authors
and criteria used to observe a particular phenomenon
under study, take measurements, and analyze them.
Furthermore, data management plans should include
the potential future application of these data to ensure
that they can truly be reused by other researchers or
stakeholders.

What are data in archaeology?
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This conceptualization of “primary data” provides us
with the opportunity to review the specific literature in
archaeology, a disciplinary field whose central interest
lies in studying human society, cultural diversity, and its
materiality, both present and past.

In his classic book “Systematics in Prehistory,” archaeologist
R. Dunnell (1971: 128) refers to data in the following way:
“Phenomena categorized for use by a specific science
are customarily called data, and the term data will
hereafter be restricted to such categorized phenomena.
Phenomena will be retained for things and events without
such categorization. In the widest sense, the data of
prehistory are artifacts.” This definition is abstract, and
while it restricts data to study objects, it considers them
an analytical phenomenon of the present.

Later on, D. H. Thomas, another archaeologist, refines
the concept, delimits its meaning, and operationalizes
it by stating: “Data are not people, objects, or things;
data are counts, measurements, and observations made
on people, objects, and things...Data do not passively
exist. Data must be generated” (Thomas 1976: 7). In
this way, Thomas is telling us that “data” are not the
physical entities themselves, but rather a construct that
derives from what we observe or measure from specific
empirical units (artifacts, things, objects, material remains,
or cultural expressions).

Processual archaeology further expanded on this idea
by stating: “Archaeologists produce data from facts of
contemporary observations on artifacts” (Binford 1987:
392). This is in line with what Dunnell proposed at the
time about data being a construction made in the present.

This also applies in the case of a 3D model of an
artifact, where the digitalization process creates a virtual
substitute, a result of modeling based on a dataset, which
can include measurements, images, or a combination
of both. If this model is 3D-printed, a replica is created,
which can be studied as if it were an entity, but with
certain limitations since the material used is different
from the original, and the resolution of its details may
vary compared to the reproduced piece, depending on
the digital technology used. In conclusion, the data is not
the printed replica itself but the information that can be
obtained from analyzing such a reproduction.

However, while material evidence and data arise from
observation, they are also the result of interpretation
(Chippendale 2000; Chapman and Wylie 2016). When
we make an observation, we must use some unit that
involves content, scale, and definition (Ramenovsky and
Steffen 1998). These units are of an ideational nature,
whether descriptive or theoretical (Dunnell 1971; O'Brien
and Lyman 2002). In archaeological practice, we observe
and measure certain properties of the material elements

we study, commonly referred to as “artifacts.” Then, we
quantify them using analytical units, which allow us to
establish patterns based on contextual temporal and
spatial relationships.

At the same time, the properties we observe and measure,
along with the categories we use to organize and classify
these observations and measurements, are driven by our
own interests and the questions we have posed based on
the problems to be solved. The point of discussion is to
determine to what extent these operational categories
can truly be projected onto their original makers or
creators (Dunnell 1971: 130). This reinforces the idea that
the generation of data is a present-day event.

A more updated approach to this topic is presented by
some contemporary authors, for whom the term “data”
is closely associated with “evidence” (Chapman and Wylie
2016). G. Lucas states that: “Evidence in archaeology
typically comprises the data and patterns in data derived
from the physical remains of the past” (Lucas 2015: 320).
In this sense, data provides the necessary evidence that
supports the argumentation in science and its rhetoric
(Rosenberg 2013; Borgman 2015).

In addition to the above, the category “data” also includes
handwritten records and analog and digital images, such
as excavation plans and profiles, location maps, field and
laboratory photos, databases, spreadsheets, unpublished
technical reports, among other documentation formats
and synthesis of analysis results. All this contextual
information, along with the material remains themselves,
is an integral and inseparable part of what is called the
“archaeological record” (Fowler and Givens 1995). This
constitutes what the Argentina’s Sistema de Ciencia,
Tecnologia e Innovaciéon understands as “primary data”
(Law 26.899, its regulatory resolution No. 753, and
the DACyTAr Platform). Public policies for scientific and
technological production require that all this documentary
material, even if unpublished, be in an institutional
repository and available for public access in open access
within a maximum period established by the Ley Nacional
de Repositorios Digitales, although justified exceptions
may exist.

In the last two decades, the use of digitization technologies
applied to archaeology (Boast and Biehl 2011; Richards
2017; Kansa et al. 2020; Richards et al. 2021) and cultural
heritage (Biehl and Prescott 2013; Kremers 2020) has
allowed the storage and sharing of vast volumes of
information. In fact, as some authors argue, we are
currently in the era of Big Data (Borgman 2015; Gattiglia
2015), referring to the ability to search and store large
datasets (Boyd and Crawford 2012) and what is currently
known as interoperability (Borgman 2015). However, in
many cases, there is a lack of critical analysis regarding
the process of acquisition, construction, attribution, and
use of this “digital materiality” (Miller and Horst 2012;
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Isaac 2015; Anderson and Geismar 2017; Geismar and
Knox 2021).

The creation of digital platforms and repositories, as
well as the development of social networks, has brought
awareness of the significance of open access, gaining
enormous prominence and relevance in contemporary
archaeology. In this context, important initiatives have
emerged over the last 20 years, several of which stand
out. The ARIADNEplus project (Meghini et al. 2017,
Richards and Niccolucci 2019; Geser et al. 2022) is a
mega-network comprised of a community of researchers
from various institutions in Europe and other countries,
including Argentina. Its aim is to develop an electronic
infrastructure that allows interconnection to preserve
and share archaeological information on various
topics. Another notable initiative is The Archaeological
Data Record (tDAR) (McManamon et al. 2010; Watts
2011; Witze 2019), an international digital repository
whose goal is to preserve and provide access to digital
archaeological data, supported by the organization Digital
Antiquity hosted at Arizona State University and involving
several other universities. Another significant project is
OPENCONTEXT (Kansa et al. 2011; Kansa et al. 2014;
Kansa et al. 2020), a virtual open-access platform available
on the web that allows the publication of documents, field
notes, journals, images, maps, vocabularies, typologies,
and archaeological artifact and ecofact data relevant to
specific projects. It creates a unique identifier for each
uploaded digital data, making it findable and freely
downloadable.

In Argentina, the creation of the Repositorio Digital
Suquia by the Instituto de Antropologia of Cérdoba
(IDACOR), CONICET- Universidad Nacional de Cérdoba
(Izeta and Cattaneo 2016; Izeta and Cattaneo 2019;
Izeta and Cattaneo 2021; Izeta et al. 2021) has been
pioneering. The repository is built upon archaeological,
ethnographic, and folkloric collections that are part
of the heritage assets of the Reserve of the Museo de
Antropologias at the Facultad de Filosofia y Humanidades
of the Universidad Nacional de Cordoba (UNC). Over time,
it has also incorporated bibliographic resources, grey
literature (e.g., unpublished reports), and various types of
digitized documentary archives. Additionally, this virtual
space serves as the hosting platform for the Bibliografia
Arqueoldgica Argentina (BIB ARQ ARG), which collects
metadata from other repositories in the country.

Another highly significant initiative for the archaeological
community at the national level was the creation of the
Red de Arqueologia Digital de la Argentina (RADAR) in
2018, inspired by the experience developed by Suquia-
IDACOR. RADAR is a practice network that involves
various institutions and organizations from Argentina
(Izeta and Cattaneo 2021). In 2018, the first meeting took
place under the auspices of the Ministerio de Ciencia,
Tecnologia, e Innovacion (MINCYT), and later, with the

support of a seed fund from the Fundacion Williams
and Potenciar Comunidades within the Laboratorio de
Innovacion Cultural y Cientifica program, a roundtable
was organized at the 20th Congreso Nacional de
Arqueologia Argentina in Cérdoba in 2019, followed by
a training workshop that same year. With the pandemic,
the meetings transitioned to virtual platforms, and efforts
were made to reach consensus on protocols for digitization
and management of digital data. The mission of RADAR
is to compile, agree upon, and disseminate criteria for
the digitization, organization, and management of
information that can be housed in an institutional open-
access repository. This stimulated different institutions and
projects to begin working on digitization, and in some
cases, it led to the development of repositories within the
framework of a larger institutional infrastructure.

That is the case of IA:Digital (http://repositorio.filo.uba.
ar/handle/filodigital/1833), the repository of the Instituto
de Arqueologia (IA), which is part of Filo:Digital (http://
repositorio.filo.uba.ar/), the institutional repository of
the Facultad de Filosofia y Letras at the Universidad de
Buenos Aires (UBA). ArqueoLab-UBA and the Instituto de
las Culturas (IDECU) are also part of Filo:Digital (http://
repositorio.filo.uba.ar/handle/filodigital/12111), and
the latter is part of the Repositorio Institucional of the
CONICET (https://ri.conicet.gov.ar/). Other institutions
that have participated in RADAR include the Instituto
de Investigaciones en Ciencias Sociales y Humanidades
(ICSOH) in Salta, the Instituto de Investigaciones
Arqueologicas y Paleontoldgicas (INCUAPA), and the
Laboratorio de Antropologia del Centro Austral de
Investigaciones Cientificas (CADIC), which channel their
production through the CONICET Institutional Repository.
Additionally, the Museo de la Patagonia, the Museo de La
Plata, the Museo Etnografico “J. B. Ambrosetti”, and the
San Rafael Museo de Historia Natural received funding
from the Fundacion Bunge and Born, Fundacion Williams,
and CONICET to digitize their collections, as part of a
special call for museums.

While all of the above is extremely positive, there are
those who have contributed a somewhat more critical
view regarding the level of advancement of digitalization
in archaeology on a global scale, mainly concerning the
creation and management of digital data (e.g., Faniel et
al. 2018; Richards et al. 2021). In these works, the focus
is on all that still needs to be done to ensure that scientific
production and all associated data are truly available in
open access, that good practices are followed, and that
this can be sustained in the long term, which requires a
significant investment in technological infrastructure and
personnel with expertise in digital matters.

What are data for Indigenous peoples?

In this section, we have relied on authors who are
Indigenous academics and have written about the
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topic of “Indigenous data” and characterized how
Indigenous peoples themselves organize knowledge.
Drawing on their voices highlights the tension triggered
by the concept of “data” originating in Western science
and reflects the ongoing discussion within Indigenous
communities on this matter (Duarte et al. 2020), leading
to their own definition of “Indigenous data.”

In that line, Rainie et al. (2019) characterize “Indigenous
data” as follows: “Indigenous data is defined here as
data in a wide variety of formats inclusive of digital data
and data as knowledge and information. It encompasses
data, information, and knowledge about Indigenous
individuals, collectives, entities, lifeways, cultures,
lands, and resources.” (Rainie et al. 2019: 301). This
definition lists the different social and cultural aspects
that are considered data while also considering the
types of mediums in which they are stored (e.g., digital).
Additionally, it includes traditional knowledge that is
transmitted orally, preserved in memory, and kept alive
through practices (Geary et al. 2013; Kukutai and Taylor
2016).

According to the source of information, Indigenous data is
categorized into three classes: information about natural
resources and territories (land, water, geology, etc.), data
as individuals (legal, health, social, etc.), and information
as Indigenous peoples or nations (traditions, knowledge,
oral history, etc.) (Figueroa Rodriguez 2021; Global
Indigenous Data Alliance, GIDA, 2023). As expressed
by the Global Indigenous Data Alliance, initiated by
Indigenous nations and peoples from Canada, Australia,
New Zealand, and the United States, and now including
countries from Latin America.

However, the category “data” is considered ambiguous
(Duarte et al. 2020) since it includes information from,
about, and on indigenous people. Furthermore, part
of this information may have been obtained by the
government, private entities, or researchers, with
or without their consent, or directly without their
knowledge. Nevertheless, this does not negate the
fact that “Indigenous Peoples have always been data
collectors and knowledge holders” (GIDA 2023).

The International Labour Organization (ILO) Convention
169, ratified by Argentina through Law 24.071 in 2001,
provides a legal framework for recognizing Indigenous
rights, including the protection of their cultural practices
and values. The United Nations Declaration on the
Rights of Indigenous Peoples (2007) contributes to
the interpretation of this normative framework. This
declaration urges respect for traditional knowledge
and practices and the “right to maintain, protect, and
develop past, present, and future manifestations of
their cultures, such as archaeological and historical
sites, artifacts, designs, ceremonies, technologies, visual

and performing arts, and literature.” (UNDRIP 2008:
Article 11). Additionally, Indigenous peoples have the
right “to maintain, control, protect, and develop their
intellectual property over their cultural heritage, traditional
knowledge, and traditional cultural expressions.” (UNDRIP
2008: Article 31.1).

The expression “Indigenous data” cannot be seen or
considered disconnected from its governance and
sovereignty, quite the opposite (Taulipi-Corpuz et al. 2016;
Tsosie et al. 2021; GIDA 2023). The concept of governance
implies having control over Indigenous information or
knowledge, which constitutes a step towards sovereignty
(Rainie et al. 2017; Murillo 2018; Caroll et al. 2020).
This translates into the preservation and use of this data
through the development of principles, mechanisms,
and protocols specific to its management (Hudson et al.
2020; Snipp 2016; Tsosie et al. 2021). This leads to self-
determination and autonomous decision-making: “IDS
[Indigenous Data Sovereignty] is the right of Indigenous
peoples to control the collection, governance, ownership,
and application of data about their people, lifeways,
land, and resources” (Ruckstuhl 2022: 4). In this situated
context, sovereignty must be understood in Indigenous
terms, from their own epistemology and ontology
(Moreton-Robinson 2021).

The term “Indigenous data” acquires its meaning when
seen in the context of the conceptual framework offered
by Indigenous Knowledge Organization (IKO) systems
(Duarte et al. 2020; Littletree et al. 2020). Unlike Western
logic, Indigenous Knowledge Organization systems focus
on the concepts of relationality and holism, and their
belonging to a specific people or nation (Smith 2012).
They represent a way of knowing that encompasses
different types of expressions. These systems revolve
around the concepts of reciprocity, responsibility, and
mutual respect (Duarte y Belarde-Lewis 2015; Duarte et
al. 2020; Little Tree et al. 2020). This contrasts with non-
Indigenous knowledge systems (Duarte y Belarde-Lewis
2015; Janke 2018; Little Tree et al. 2020; Duarte et al.
2020; Katerere et al. 2020; Shava 2020).

This has also led to the development of other initiatives,
such as Local Contexts (localcontexts.org), a global
project that provides Indigenous communities with
tools to exercise authority over their heritage and data,
based on principles of intellectual property and data
sovereignty. Its goal is to collaborate with knowledge
restitution processes, enabling Indigenous peoples to
gain control over how their data is collected, managed,
disseminated, made accessible, and used (Liggins et
al. 2021). An offshoot of this has been the creation of
Traditional Knowledge Labels (TK labels), which aim to
establish different levels of access similar to Creative
Commons (CC) licenses, but defined and created by
Indigenous communities themselves based on their own
legal framework. This may involve access restrictions
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based on ethnic identity, gender, age of the user, or the
time of year when the record can be viewed (Anderson
and Christen 2013; Christen 2015; Montenegro 2019).

What principles regulate data management?

The management of data repositories is governed by
specific principles associated with the compliance of
guidelines (e.g., OpenAIRE, SNRD), protocols (e.g.,
OAI-PMH), and also guiding principles like the FAIR
principles, which are considered synonymous with good
practices (Wilkinson et al. 2016; Nicholson et al. 2023).
However, in all these instances, the focus is primarily
on the “digital object” (i.e., “data”) and the standards
that should be followed for its generation, organization,
description, publication, and dissemination, without
necessarily reflecting on the process of forming these
digital collections (Anderson and Montenegro 2017,
Christen and Anderson 2019).

On one hand, the science and technology system of
our country promotes the use of the FAIR principles,
which stands for Findable, Accessible, Interoperable,
and Reusable (DACyTAr 2020). These principles promote
that data should be discoverable, accessible, structured
in a way that allows for integration and analysis, and
available for reuse. Their origin and importance have been
discussed by various authors (Wilkinson et al. 2016), and
it is evident that they are grounded within the ethical
parameters of Western science.

On the other hand, the CARE principles (Control,
Authority, Responsibility, Ethics), promoted by the Global
Indigenous Data Alliance (GIDA 2023), aim to assert
authority to control, exercise responsibility within an
ethical framework, and seek its utilization for collective
benefit. In Spanish, the acronym for these principles
is CREA (Control, Responsabilidad, Etica, Autoridad).
These principles originate from a collective of Indigenous
peoples, and their objective is to uphold Indigenous
rights concerning their data and protect their traditional
knowledge systems (Traditional Knowledge, TK) (Caroll
etal. 2021).

While the FAIR principles focus on the management and
use of data, the CARE-CREA principles emphasize the role
of people and the purpose they serve in the governance
and self-determination of Indigenous peoples. Despite this
juxtaposition, both sets of principles are complementary
(Carroll et al. 2020), and there is a growing consensus in
academia that they should be employed together (Gupta
et al. 2023; Nicholson et al. 2023).

This has brought on the need for a reflective approach
in the formation of digital archives (Anderson and
Geismar 2017; Christen and Anderson 2019; Geismar
and Knox 2021). This issue is closely related to the
concept of “attribution” recently developed critically

and thoughtfully by various authors, such as Anderson
and Christen (2019), Christen and Anderson (2019), and
Pavis and Wallace (2020), among others, who highlight
how Indigenous rights to their history, practices, way of
life, and materiality, both present and past, have been
ignored within the context of colonization. These rights
include copyright over all aspects related to their memory
in a broad sense, as well as rights to access and self-
management of that digitized knowledge.

This led to the development of Content Management
Systems (CMS), such as the open-access digital platform
Mukurtu (mukurtu.org), which empowers Indigenous
communities and enables self-management and control of
access to that digital materiality (Christen 2015, Christen
et al. 2017). In this system, Indigenous communities
themselves define three fundamental components:
which communities control what is shared, which
categories of digital objects will be used, and which
cultural protocols determine the accessibility and visibility
of the records stored there. In addition, to achieve this,
it has been necessary to put into action not only other
complementary principles (e.g., CARE or CREA) but also
new license labels (e.g., Christen 2015; Liggins et al. 2021)
such as the Traditional Knowledge Labels (TKL) that arise
from Local Contexts, a project related to the development
initiative of the Mukurtu platform.

There have also been discussions about the possibilities
that arise when participatory and collaborative digital
projects are developed (Gubrium and Harper 2013).
In Pampa and Patagonia, there are three cases that
illustrate the collective co-production of knowledge on
a digital basis. On one hand, the design of signage with
augmented reality technology as part of the management
plan for an archaeological site, Cerro de Los Viejos in the
province of La Pampa, was carried out by the Direccion de
Patrimonio de la Secretaria de Cultura of the province with
the participation of neighboring localities and Ranquel and
Mapuche communities in the province (Roca 2020 and
2021). On the other hand, a script was jointly developed
with the Tehuelche, Mapuche, and Mapuche-Tehuelche
communities of Santa Cruz for an Interpretation Center
in Los Antiguos, based on the collective compilation of
born-digital or digitized material (texts, images, audios)
contributed by the Indigenous leaders themselves and the
researchers involved in the project on the archaeology
and history of the Indigenous peoples in the Los Antiguos
area, Santa Cruz (Figuerero Torres and Mengoni Gofialons
2021, 2022). Finally, community photo albums were
created with the Tehuelche communities of Camusu Aike
and Kopolke in Santa Cruz, containing digitized images
of their ancestors stored in official archives and other
sources. For this purpose, the Origenes application was
designed for use on Android devices, complemented with
narratives (oral and written) and genealogies (Lublin et
al. 2023).
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In these collaborative knowledge production processes,
several situations emerged. On one hand, Indigenous
participation allowed shared digital information (e.g.,
texts, images, audios) to highlight different meanings,
distinct from those that Western science might provide.
On the other hand, Indigenous communities had the
power to manage and choose which aspects of their
culture to emphasize. Lastly, the shared knowledge in
digital format that remains for future use also clarifies
the authorial attributions that correspond and the
control exerted over what is presented in the platforms
or applications developed. All these projects aim to
contribute to the recovery of different aspects of culture,
the construction of autochthonous narratives, legitimizing
their claims, and restoring segments of the memory of
these peoples. In this sense, the digital realm shifts from
being a means of content preservation and management
to one of constructing new knowledge, using the
necessary technological tools and new concepts and
protocols for working collaboratively.

Who holds governance over data?

In the science and technology system of Argentina,
governance over data is exercised by individuals or entities
that have the authority to restrict open access to data and/
or productions. This is referred to as “rights of exclusion”
for things that cannot be freely accessible due to specific
restrictions or embargoes. These may include preserving
confidentiality, protecting individuals' privacy, adhering
to consent terms, as well as managing security or other
risks, which must be duly justified (CONICET 2021).

These principles do not include exclusion based on the
recognition of copyright by other individuals who may
not necessarily be the scientists involved, although in the
metadata (e.g., Dublin Core), there is a field for author/
creator, apart from licenses (e.g., Creative Commons),
which defines the parameters within which the material
can be used.

As a result of a meeting on intellectual property held
at the Polo Cientifico of Argentina, a book is published
(Terlizzi and Zukerfeld 2022) addressing knowledge
promotion policies and intellectual property rights. In one
of its chapters, the concept of “cognitive appropriation”
is developed to refer to “the social relationship by which
ownership of knowledge, whose development was fully
or primarily financed by national public institutions, falls
to other actors” (Zukerfeld et al. 2022: 216). This may
include the reproduction, reinterpretation, adaptation,
and reinvention of knowledge within the context of
cultural or educational activities. It is also clear that the
State’s perspective highlighted in the book aims to protect
its rights over the outcomes of all research financed with
public funds, which could lead to patents.

However, according to the same authors, the concept

of "appropriation” can also be applied in cases where
“knowledge produced by a set of peripheral social
actors (scientists, technologists, workers, internet users,
indigenous peoples, etc.) is exploited or appropriated
by firms located in central regions through various
mechanisms, among which intellectual property rights
stand out” (Zukerfeld et al. 2022: 229). The mention of
“indigenous peoples” raises the issue of the rights these
actors have over their knowledge, wisdom, practices,
and material belongings. This calls for further reflection.

Thus, in the SNRD of Argentina, the figure of author/
creator is understood as the “responsible for the content
of the resource.” This raises a reflection about the
attribution that should be recognized to the maker of a
digital “material object” (artifact) or an oral statement
that has been recorded and/or transcribed in digital
format, whose social actor is an unknown but ultimately
indigenous ancestor or a contemporary indigenous
individual. A case that illustrates this is the war songs of
the Passamaquoddy, recorded on wax cylinders in the
19th century by an anthropologist, and whose author
was recently identified. As a result, the record was
recataloged, and digitized copies were delivered to the
community of origin (Passamaquoddy People 2020).

In several countries, this has marked a turning point in
many institutions (e.g., Library of Congress, Smithsonian
Institution, Pitt-Rivers Museum) that have started to
review the cataloging systems of their archival materials
or museum collections (e.g., Van Broekhoven 2018;
Turner 2020). These systems have been challenged by
the indigenous communities themselves, who are driving
or actively participating in the process of recovering and
repatriating cultural expressions that were taken during
colonial times, 19th-century collecting, or later periods.

Here, we can introduce the concept of “digital return”
developed by Anderson and Christen (2013) and Bell et
al. (2013). This idea is in line with what Murillo (2018:
578) suggests when stating: “Digital remediation creates
opportunities for bringing artifacts back to social life,
so to speak, through circulation and reinterpretation.”
This paradigm shift is associated with the idea of
decolonizing attribution (Anderson and Christen 2019).
Consequently, all archival materials, museum collections,
and institutional resources should be managed under a
model of collaborative curation with the communities of
origin (Christen 2018).

While digital return is of a different nature than physical
restitution, both actions are forms of repair. They
occur in a context where rights over physical or analog
materials, born-digital and/or digitized (such as texts,
photos, recordings, artifacts, etc.), held by institutions,
are recognized. These materials were acquired through
various means (e.g., purchase, exchange, custody during
transit with permission, or becoming part of permanent
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collections after the original researcher’s passing). An
example of this is the restitution of a historical ceremonial
headdress to a Tlingit community, accompanied by its 3D
reconstruction for use in current ceremonies (Hollinger
2022).

How can we humanize our practice?

Western scientific knowledge, resulting from modernity
and the subsequent emergence of nation-states with
colonial roots, has been challenged by marginalized
indigenous communities who assert their own ways
of constructing and organizing their knowledge and
practices (e.g., Curtoni 2022, Jofré and Gomez 2022). In
general, indigenous peoples express distrust in science
based on their negative experiences with scientists,
academics, and enthusiasts who have appropriated their
belongings, narratives, and knowledge without their
genuine consent or explicit agreement (Smith 2012; Tuck
and Yang 2012; Ayala Rocabado 2017; Ruckstuhl 2022).

There are two aspects to consider in understanding this
situation. On one hand, the objectification to which
indigenous peoples and their culture have been subjected.
On the other hand, the datafication of knowledge
(Ruckstuhl 2022), as we have seen earlier. Objectification
has had consequences at different levels. For example, it
has impacted the cataloging in museums and institutions
that hold collections of cultural artifacts (Lonetree 2012;
Christen 2018; Geismar 2018; Turner 2020). Pieces
from physical or digitized collections that have lost their
connection to their true creators, with credit often going
to the researcher who collected them (Anderson and
Christen 2019). In this sense, researchers’ records or
museum catalogs are not neutral but are influenced by the
historical context in which they are created (Turner 2020).

Furthermore, what archaeologists consider as “objects” of
study are, for indigenous peoples, “cultural expressions,”
“belongings,” or directly “memory,” highlighting
ontological differences in how scientific knowledge and
indigenous knowledge are structured and organized. The
way archaeologists refer to these materials objectifies
them and, in this process, dehumanizes these expressions
and belongings. In this sense, it is worth reflecting on
intellectual property and copyright (Torsen and Anderson
2010; Anderson 2015; Anderson and Geismar 2017),
which impact the governance and sovereignty of
knowledge, practices, and belongings that hold cultural
value and, in many cases, can be sensitive from the
perspective of indigenous communities (Kukutai and
Taylor 2016).

Open science is a significant advancement and an
opportunity for other sectors of society to access primary
information and the results of scientific analyses. However,
it is also true that, in many cases, the “data” that scientists
find informative and use to support their arguments

may be something sensitive for indigenous communities
within the context of their beliefs or worldview. In fact,
any information produced by archaeologists about the
indigenous past can potentially be considered “indigenous
data,” and of which they are unaware in most cases.
The initiative by researchers and institutions to provide
indigenous communities with information about what
they have in their permanent collections would be
an opportunity to initiate dialogues and foster more
participatory work with these communities (Colwell-
Chanthaphonh and Ferguson 2008; Laluk et al. 2022).

This happens with human remains from graves, their
personal belongings, and other cultural expressions that
hold sacred value for indigenous communities. Within this
context, the way in which scientists handle and manipulate
these material remains during their study, regardless of
their nature, should be respectful, as they represent
memory and ancestors, among other expressions, for
indigenous communities. The same applies to digitized
information about these remains. However, currently, we
lack general protocols specifically addressing this issue,
apart from the preventive conservation standards and
the personal sensitivity of the researcher (e.g., Tsosie et
al. 2021).

Faced with this situation, science in general, and
archaeology in particular, should initiate dialogues with
indigenous communities and collaboratively negotiate
different ways to provide access and facilitate governance
over digitally born or digitized information that is of
significance for the history and culture of indigenous
peoples. In this context, governance would involve
determining what can be made openly accessible
and what should not, according to the wishes of the
indigenous communities and the guidelines they establish
in each case (Lovett et al. 2019; Fox 2020).

This would help indigenous communities to reconnect
with their material past in cases where such a connection
does not currently exist, and to give it meaning within the
framework of their worldview, based on their traditional
knowledge, beliefs, and cosmology. This reconnection
should be centered on their own logic and their system
of knowledge organization, which may not necessarily
coincide or harmonize with the perspectives of scientists,
who have their own agenda of interests and benefits.

A step in this direction could be to work collaboratively
(e.g., Atalay 2012; McNanny and Rowe 2015; Rappaport
2018; Rodriguez 2019; Roca 2020 and 2021; Figuerero
Torres and Mengoni Gofalons 2021 and 2022; Laluk
et al. 2022) focused on the concepts of dialogue and
reciprocity. This would involve being willing to break
away from the asymmetry and concept of authority that
many of us have been trained in within academia. The
idea of co-theorizing, co-creating, and co-producing are
ways to expand the horizons of scientific disciplines and
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put the results of our research projects at the service
of others, taking actions that are truly reparative for
indigenous communities. This gives us the opportunity to
open ourselves to other logics, understand and address
their demands, and engage in a professional practice
that is more just and open to continuous reflection and
self-criticism.

Working from a collaborative perspective in archaeology,
centered on dialogue with indigenous communities,
provides the opportunity to negotiate consensually
different ways to grant access and facilitate governance
over digital data related to the history and culture of
indigenous peoples. This is a way to acknowledge their
rights and contribute to the process of cultural recovery
and visibility that many indigenous communities are
currently engaged in.

Buenos Aires, July 28th, 2023
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