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SUMMARY

Summary of the project

The concept of "agency” currently emerges as a central theme across a num-
ber of scientific and technical disciplines, as well as in the philosophy of
science, and poses new sociotechnical challenges. The shift definitely marks
a move from reactive to active paradigms in science, technology and philos-
ophy. In biology, there's a growing emphasis on the agent perspectives,
from the study of protocells and prebiotic evolvability to multicellular sys-
tems and relational views of reproduction. In evolutionary theory, the con-
cept of agency is also increasingly central, viewing biological entities as ac-
tive subjects of their own evolution and development, active constructors of
their environments, including ultimately the planetary scale. For cognitive
sciences, agency is pivotal in discussions on embodiment intentionality, and
social interaction. Artificial Intelligence research is recently focusing on the
creation of digital autonomous agents. Lastly, the impact of digital technolo-
gies on human agency and autonomy is a growing area of concern in social
and political sciences.

The "OUTAGENCIES: Varieties of autonomous agency" project will follow a
naturalised transdisciplinary strategy, adding complex systems' tools to un-
derstand the varieties of agency present in different scientific and technical
disciplines (complementing more traditional metaphysical or philosophy of
language approaches to agency). The departure hypothesis is that “Autono-
mous agency, in its variety of manifestations, is a unitary phenomenon that
springs from material living organisational principles, and evolves through
different transitions that explain the observed wvariety”. Three corollaries
would follow: 1. There can be no autonomous agency without deep material
continuity (contra computationalist agency attributions). 2. Not all matter is
autonomously agential (in dialogue with new materialism). 3. Humans do
not constitute a privileged standard to ground agency (rationality needs
naturalisation). The central problem of agency's unity involves exploring its
relationship with materiality, the transitions between types of agency, the
conflicts arising between various agency manifestations, and the sociotech-
nical impact of artificially created “agents”.

The project comprises 4 work packages. "WP1: Living Matters" will analyse
protocell organisation and evolution, multicellularity, reproductive agency,
explore ecological contexts of agency, and its implications for des-extinc-
tion. "WP2: Humanimal Varieties" will bridge reflective and unreflective
agency, conceptualise how the environment traverses organisms, and exam-
ine autonomy and agency in health-related contexts. "WP3: Artificial Agen-
cies" will focus on clarifying the ontological status of Al, analysing how dig-
ital technologies affect human agency, and developing accountability frame-
works for artificial agencies. Finally, "WP4: Acts of Integration" will put to-
gether the project's main findings, confronting the hypothesis of agency's
unity in variety, facilitating dialogues between different philosophical



schools on agency, and developing a framework for understanding agency
in the metaphysics of sexgender.

Academic impact is expected in the fields of philosophy (general), philoso-
phy of biological and health sciences and social sciences as a result of 14 pa-
pers in indexed journals, 2 monographs and 2 workshops. Social impact is
expected in gender and environmental issues and artificial agency related
policymaking.

Keywords

Philosophy of Science, Philosophy of Biology, Philosophy of Cognitive Sci-
ences, Philosophy of technology, New Materialism, Artificial Intelligence,
Gaia

Summary of expected impact

Substantiating (or discarding) the main hypothesis of the project by clarify-
ing (or proving wrong) the unity of the diverse manifestations of agency in
our world would be a central contribution to contemporary philosophy (and
philosophy of science in particular) with important ontological, metaphysi-
cal and epistemological implications. A positive answer would be an impor-
tant contribution to the organisational and enactive approaches to life,
mind, and society. It would also have a deep impact on current debates in
philosophy: first, to enrich new materialist approaches to agency with au-
tonomous organisational accounts; second, to set some limits to the compu-
tationalist program to digitalise autonomous agency; finally, to support the
naturalising efforts that are already in place in rationalistic approaches to
human agency. These general implications of the project can be spelled
down to the philosophy of specific sciences and sociotechnical domains,
along its main research lines.

Regarding the origins of life question, finding out whether autonomous
agency is the result of a unified principle, is key to frame research path-
ways, articulated as protocellular transitions, in the next decades. Concern-
ing ecological and planetary dimensions of agency, we shall contribute to
better framing the interdisciplinary efforts to integrate different disciplines
into the understanding of the Earth system, while posing the question of the
role of human agency towards a sustainable future. Understanding the re-
production of living and artificial (biomimetic) systems requires introducing
relational agency at the core of contemporary theoretical efforts, in order to
overcome the merely formal (copying or replication) and individualistic
models. Additionally, identifying and characterising the unitary nature of
autonomous agency would also help to clarify and redirect causal democ-
racy claims regarding the understanding of organisms.

4 | IAS-Research OUTAGENCIES Project Description



In exploring the continuity of varieties of agency in cognitive sciences, we
expect to contribute to a more nuanced understanding of how reflective and
non-reflective capacities interact. Moreover, the development of a model of
intentional agency will make possible to bridge the gap between sensorimo-
tor and linguistic approaches in 4E philosophy of mind and provide an im-
portant contribution to current attempts to naturalise rationality. Rethink-
ing this relationship is likely to have profound consequences for anthropol-
ogy, comparative psychology, and psychiatry, as well as ethical questions
concerning responsibility, inclusion and animal rights. New breakthroughs
in the way in which varieties of agencies and varieties of environments in-
tertwine will also have implications for evolutionary theory through organ-
ismic and agential analysis of evolutionary processes, including niche con-
struction. Finally, this agential focus will contribute to explain interactive
aspects of placebo effects in the field of psychotherapy, on the one hand,
and menstrual agencies, on the other hand.

Finally, the project would enrich debates in philosophy of technology and
provide a much-needed clarification in the discourse around AI and the
place of human autonomy and agency in complex digital environments. The
results should clarify the specific sense in which living materiality is often
(yet uncritically) considered as a necessary condition for genuine forms of
intentional or conscious agency in Al systems and how to conceive Al as a
form of agency in a larger (human-)live-involving manner. Moreover, the
project outcomes can substantially contribute to the philosophical (cogni-
tive, ethical and sociotechnical) debate around the prospects of human au-
tonomy in a digital world that is actively adapting to capture and steer hu-
man behaviour.
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1.1.

1. BACKGROUND AND STATE OF THE ART.

Motivation and Relevance.

Like the notions of particle, structure, system, or network in the past, the
notion of “agency” is playing an increasingly relevant role in various scien-
tific and technical disciplines and, thereby, it is also becoming a key concept
in philosophy of science, and, more generally, in a number of challenges
within the sociotechnical domain.

As the philosopher William Bechtel advances, biology and other sciences
are moving from a "reactive" to an "endogenously active" scientific para-
digm (Bechtel & Bollhagen, 2021). We can see signs of this shift in various
aspects of science and philosophy, both in terms of evolved entities and
artefacts. The main dimension of this project concerns the varieties of
agency that we can identify and study within this framework, some of
which would be at the basis of what we call autonomous agency. Histori-
cally, living matter was differentiated from inert matter by its autonomous
activity, whereas non-living materials were considered to lack any inherent
activity (Etxeberria, 2012; Grote, 2019; Keller, 2016). According to Evelyn F.
Keller the field of "active matter" originates in physics yet extends naturally
towards biology, conceiving and characterising living cells as material en-
tities while, at the same time, addressing physical dynamics as an important
element to understand their behaviour.

In origins of life research, although traditional approaches have mostly fo-
cused on the chemical (abiotic) synthesis of biomolecules (Patel et al., 2015),
awareness is increasing about the importance of taking a dynamic ‘systems’
perspective that puts protocells (complex, organised, self-assembled and
metabolising units) at centre stage (Ruiz-Mirazo et al., 2017, p. 17; Shapiro,
2007), which opens the field to consider how autonomous agents could have
emerged from self-organising phenomena and evolved under prebiotic con-
ditions (Ruiz-Mirazo et al. 2020).

In the related field of synthetic biology, engineering and technologically
driven approaches (e.g. Li, 2023) bring about a number of difficulties and in-
compatibilities with the actual living processes (Kwok, 2010), reflected also
as a strong tension between the autonomy and agency of the artificial sys-
tems —or the hybrid constructs— thus created and the natural ones (Ruiz-Mi-
razo & Moreno, 2013).

Multicellular systems face the challenge of controlling the behaviours of
individual cells and groups of cells that are themselves agents to achieve in-
tegration through division of labour and minimize conflicts (Bich et al.,
2019). Importantly, multicellular systems are themselves agents that recruit
the activities of their component cells to interact as integrated wholes with
their surroundings (Arnellos & Moreno, 2015). Agency in development is
crucially manifested in how interaction with the environment triggers func-
tional and structural transitions (Gilbert & Epel, 2015). Neo-Darwinian evo-
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lutionary theory and molecular biology with a focus on genetics pushed a
notion of reproduction which is formal (rather than materially grounded)
and individualistic (emphasising self-reproduction). New perspectives on re-
production need to be developed to stress its material and developmental
organisation, and its agential and relational features (Etxeberria, 2023;
Nufio De La Rosa, 2023). Some of the work done on the viviparous mode of
reproduction and pregnancy needs to be expanded in this sense (Fusco &
Minelli, 2023; Nufio De La Rosa et al., 2021).

In evolutionary theory, agency is a category that is becoming increasingly
central. An initial impetus to this idea came from Richard Lewontin, who
wrote that evolving entities are not just objects of change but subjects
(Lewontin, 1983). Since then, many authors have argued that agency in evo-
lution is linked to the idea that the evolutionary units are agent organisms
and not genes (Walsh, 2015; Tomasello, 2022; Ruiz-Mirazo et al., 2000;
Okasha, 2023).

The ecological agential perspective on organisms as agents involves con-
sidering how their activities shape the niches in which they live and deter-
mine the selective pressures to which they and their offspring are exposed
(Cortés-Garcia & Etxeberria, 2023). This agential perspective implies that,
rather than passive units shaped by natural selection, organisms construct
their environment, which affects the course of their own evolution. Niche
Construction Theory elaborates the relationship between organisms as
agents and environments (Laland et al., 1999, 2016).

A further and more general issue involves dealing with the prospects and
specificities of what is considered the interactionist consensus (Kronfeld-
ner, 2009; Schaffner, 2016; Sterelny & Griffiths, 1999) in order to face what
Keller (Keller, 2010) has dubbed The Mirage of a Space (between Nature
and Nurture) still in place.

The centrality of climate change in contemporary politics has raised new
questions about the attribution of agency to the Earth System. On one
side, philosophers have revitalised the concept of Gaia (Latour, 2017;
Stengers, 2017) as a way of exploring the role of agents external to the hu-
man in the realm of history, emphasising the active nature of our environ-
ment. On the other, debates about governance of the Earth System have
placed an important emphasis on the definition of agency, agentiality and
actors in the Earth System framework and the strive for a sustainable future
(Dellas et al., 2011).

The relevance of agency does not stop in the biological sciences. One of its
most prominent classical manifestations is in the cognitive and behavioural
sciences. The concept of agency lies at the heart of many current debates in
cognitive science and philosophy of mind regarding intentional action
(Bratman, 2007; Ford et al., 2011) embodiment (Barandiaran, 2017;
Chemero, 2009; Di Paolo et al., 2017), active inference (Friston et al., 2010),
rationality (Viale et al., 2023), or social interaction and collective agency
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(Gallagher, 2020; Goodwin, 2019). In archaeology, material agency chal-
lenges anthropocentric, internalist cognitivist or abstract symbolic views of
cultural evolution, highlighting both the intricate materiality of human
agency and the agentic capacity of material culture itself (Knappett &
Malafouris, 2008).

In recent developments of Artificial Intelligence, the notion of autono-
mous agency is playing a central role as a reachable milestone toward Arti-
ficial General Intelligence and a powerful deployment of Large Language
Model capabilities to complement and/or substitute human agency (Morris
et al., 2023; Wang et al., 2023). Living and socioeconomic conceptions of ma-
teriality have been argued to play an important role in the very possibility
of artificial systems with agential capacities (Pasquinelli, 2023; Seth, 2021;
Smith, 2019).

An increased interest is recently observed, as well, in exploring the impact
of hyper-designed digital environments on human autonomous agency
(Clowes, 2019; Marin, 2022; Mathur et al., 2021; Pérez-Verdugo, 2022;
Pérez-Verdugo & Barandiaran, 2023), and, particularly, in relation to Artifi-
cial Intelligence (Andrada et al., 2022; Prunkl, 2022; Vaassen, 2022).
Whereas human autonomous agency is jeopardized by increasingly com-
plex and adaptive environments, the power of so claimed artificial autono-
mous agency increases.

What do all these conceptions of agency have in common? How can
progress in our understanding of unicellular forms of agency help us grasp
the challenges of artificial digital agents? How can the study of sociotechni-
cal agencies shed light on the evolutionary effect of organismic scaffolding?
How should living and artefactual forms of agency be merged to rethink
and transform ourselves as agents?

1.2. Working hypothesis and previous contributions of
the research team

The main aspect underlying all these questions has to do with the different
approaches to the unity of the concept of agency (or lack of it) as it is
used in various scales and scientific domains (as just outlined above). This is
a problem that was identified throughout our previous project (“Outonomy:
fleshing out autonomy beyond the individual” to be completed by February
2024) regarding the integrative, interactive, extended and sustainable nature
of autonomy (as thematized in different disciplines). We identify at least
three possible positions to respond to this issue:

No-unity: There is a polysemy of autonomy and agency, and there is no un-
derlying unifying principle or phenomenon to which the different scientific
uses of the term “autonomous agency” refer.
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Unity by continuity: There is a unique type of autonomous agency that
complexifies through biological and sociotechnical evolution — varieties of
autonomous agency being nothing but different elaborations of this unity.

Unity by organising principle: Varieties of autonomous agency are the
manifestation of an underlying general principle (e.g. operational closure,
free-energy dissipation, active materiality, information processing, etc.).
There are levels or types of agency that manifest differently the same under-
lying logic in different domains: biological, neurocognitive, sociolinguistic,
technological, etc.

Intertwined with this central problem of unity, we also found a number of
recurrent threads: (i) the relationship of this hypothetical unity with mate-
riality; (ii) the transition between different types of autonomous agencies
(e.g. the emergence of neurocognitive autonomy within biological evolu-
tion, from individual to social, etc.), (iii) several agential conflicts that ap-
pear while studying different types or manifestations of agency (e.g.
mother-foetus in pregnancy, cell-organism, organism-population in evolu-
tion, etc.), and (iv) the ontological status, epistemic role and deep agency-
transforming capacities of artificial attempts to implement, model or en-
hance autonomous agency (particularly in the fields of Artificial Life and
Artificial Intelligence).

Our departure point is a mixture of positions 2 and 3 expressed above:

HYPOTHESIS: Autonomous agency, in its variety of manifestations, is a uni-
tary phenomenon that springs from material living organisational principles
and evolves through different transitions that explain the observed variety.

The hypothesis, if true, would have important philosophical and scientific
consequences in the form of corollaries:

1. There can be no genuine autonomous agency without deep material
continuity with pre-existing forms. This would set some important
limits on some forms of computational functionalism, with im-
portant implications for some forms of digital transhumanism and
“strong AI” research programs (Bostrom, 2017; Kurzweil, 2005). In
particular, it would make possible to spell out the often claimed re-
quirement for Al systems to be living systems in order to display
genuine intentional agency (Seth, 2021)

2. Not all matter is autonomously agential. New materialist re-
searchers (Barad, 2007; Coole & Frost, 2010) and object-oriented
ontological conceptions of agency (Harman, 2017; Latour, 2017) of-
ten attribute agential capacities to items as diverse as electrons,
chairs or Virgin statues. Consequently, there may be different con-
ceptions of agency that encompass different capacities, some of
which do not fit well with the autonomous agency of living beings,
as these approaches emphasise activity, connectedness and interde-
pendence rather than autonomy.

10 | IAS-Research OUTAGENCIES Project Description


https://www.zotero.org/google-docs/?iWPo57
https://www.zotero.org/google-docs/?ocqMuV
https://www.zotero.org/google-docs/?bEtzaz
https://www.zotero.org/google-docs/?WcqaoE
https://www.zotero.org/google-docs/?WcqaoE

3. No human-essentialism. Human agency (not necessarily devoid of
specificity) does not constitute a privileged standard for full-blown
agency. Standard approaches in action theory treat non-human
kinds of agency as conceptually derivative from ‘full-blown’ agency,
dependent on reason-based intentions, conceptual thought and soci-
olinguistic practices (Schlosser, 2019; Ford et al., 2011; cf. Brandom,
1994). In contrast, our hypothesis predicts a conceptual continuity
and interdependence between human agency and other varieties of
agency exhibited by human and non-human organisms.

The project distinguishes itself through its unique and specific approach
within the philosophy of science. Unlike traditional metaphysics or phi-
losophy of language perspectives, our approach emphasises naturalisa-
tion, grounding philosophical inquiry in real-world phenomena. This is
achieved through an inter- and multidisciplinary effort, bridging various
disciplines and scales to offer a holistic view. Central to our methodology is
a focus on complex systems, utilising tools like simulation models, dy-
namical systems' theory, information theory, and network analysis to un-
derstand intricate interactions and dynamics. Additionally, our work is
rooted in the organisational and enactive tradition (Di Paolo et al., 2017;
Maturana & Varela, 1980; Moreno & Mossio, 2015) that has characterised
the work of the group for the last 3 decades.

The connection between biological and sociotechnical conceptions of
agency has attracted recent attention in philosophy of science (Moss, 2024),
and comes justified by a number of philosophical approaches that have ex-
tended biocybernetic frameworks to sociotechnical systems, departing from
the legacy of Maturana and Varela and Haraway (Hayles, 2017; Hui, 2019;
Stiegler, 2020) or as a result of projecting biologically embodied accounts of
cognition to technological domains (Clark, 2010; Pérez-Verdugo & Barandi-
aran, 2023).

Functionalism
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Figure 1: Diagram of the project's conceptual and organizational structure
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2.1.

2. OBJECTIVES

The general goal is to test the main hypothesis stated above. Accordingly,
the project is structured in 4 work packages (WPs hereafter) encompassing
specific tasks and their corresponding goals (see Figure 1 for an illustration).
All tasks follow similar methodologies of conceptual analysis, synthesis,
contrast and publication of a research output in the form of paper (or book
chapter) as explained in section 3.2. The first three WPs cover different
scales of autonomous agency: "WP1: Living Matters" will analyse protocell
evolution and multicellularity, reframe reproductive agency, investigate eco-
logical contexts of agency, and assess implications for des-extinction. "WP2:
Humanimal Varieties" will explore the connection between reflective and
unreflective agency, conceptualise environmental influences in biology and
medicine, and examine autonomy and agency in health-related contexts.
"WP3: Artificial Agencies" will focus on clarifying the ontological status of
Al analysing how digital technologies affect human agency, and developing
accountability frameworks for artificial agencies. Finally, "WP4: Acts of In-
tegration" will put together the project's main findings, confronting the hy-
pothesis of agency's unity in variety, facilitating dialogues between different
philosophical schools on agency, and developing a framework for under-
standing agency in the metaphysics of sexgender.

We here display the full list of work packages, tasks and goals. The members
of the research team involved in each task are indicated with their initials
(XB: Xabier Barandiaran, AE: Arantza Etxeberria, JU: Jon Umerez, KRM:
Kepa Ruiz-Mirazo, JJB: Juan Bautista Bengoetxea, LB: Leonardo Bich), fol-
lowed by the work-team members with their full name. In bold, the team
leader for each task.

WP1: Living matters
T1.1. Biological origins [KRM, LB, Ben Shirt-Ediss, Arian Ferrero Fernandez]

G1.1. To analyse critically different stages of protocell development and
their prebiotic transition mechanisms in terms of their agential and autono-
mous capacities (e.g.: metabolic, behavioural, regulatory, informational,
etc.).

T1.2. Collectivity and Evolvability [KRM, LB, Arian Ferrero Fernandez]

G1.2. To study how microbial forms of individual and collective autonomous
agency (including their ecological and phylogenetic-hereditary relation-
ships) are essential for "open-ended evolvability".

T1.3. Reproductive agency [AE, David Cortés-Garcia]

G1.3. To reframe reproductive agency as an organismic and relational ca-
pacity with goals that need to be realised in a distributed fashion among
different agents and can only be fulfilled by establishing relationships with
them.



2.2.

2.3.

T1.4. Ecologies and the earth system [KRM, JU, XB, Alex Merlo, AE]

G1.4. To explore how ecosystems and, ultimately, the planetary scale of ma-
terial organisation (Gaia) has been and can be understood as the fundamen-
tal ecological context of all forms of agency, a mesh of agencies and, per-
haps, an instance of agency itself.

T1.5. APPLICATION: Agency des-extinction [JU, Mikel Asteinza Arteche]

G1.5. To examine the claims of des-extinction techniques that disregard
both specific organismic constraints and general environmental, niche, or
ecological factors, granting agency only to genomes without any context; to
assess the potential social impact of this view in reinforcing simple genetic
engineering solutions over conservationist and sustainability policies.

WP2: Humanimal varieties

12.1. Intentional agency, rationality and sociality [XB, Mirko Prokop, T. van
Es]

G2.1 To provide a model of intentional agency that can bridge reflective (in-
volving e.g. practical reasoning, inference and planning) and unreflective
kinds of agency (involving e.g. sensorimotor skills and habits) and clarify its
relationship with sociality.

T2.2. Environments through agents [AE, JU, LB, Alberto Monterde Fuertes,
Laura Menatti]

G.2.2. To establish what kind of conceptualisation of the environment is re-
quired in current biological and medical views (including epigenetics, sym-
biosis or holobionts), as in some current ontologies of biology agents are not
merely surrounded, but also traversed by environments in many ways.

T2.3. Agencies in health and care [AE, Izar Agirresarobe, Enara Garcia
Otero]

G. 2.3. To examine the complex interrelations between varieties of auton-
omy and agency in giving rise to psychic conflict and resilience in health-
related phenomena (e.g. placebo effect, menstruation, etc.).

WP3: Artificial Agencies
T3.1. Artificial Intelligence [XB, JU, JBB, AE, Lola Almendros]

G. 3.1. To clarify the ontological status of Artificial Intelligence systems that
are considered “autonomous systems” in computer science literature, with
an eye on the contemporary debates on agency, autonomy and materialism.

T3.2. Cyborg autonomies [XB, JBB, Marta Pérez Verdugo, Maite Arraiza]
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G3.2. To analyse the way in which digital-technological environments (par-
ticularly AI and platforms) affect and transform human autonomous agency
at individual and collective scales.

T3.3. APPLICATION: Policy making for artificial agents [JBB, XB, Lola Al-
mendros]

G3.3. To assess how material and organisational principles of autonomous
agency in artificial environments can be used to develop an accountability
framework for decision-making, regulation and public policy.

2.4. WP4: Acts of integration
T4.1. Unity in Variety [XB, KRM, JU, LB, Andrea Gambarotto]

G4.1. To confront the general hypothesis of the project regarding the unity
of the phenomenological variety of agency, bringing together results of the
project.

T4.2. Dialogues in Action [XB, AE, JU, JBB]

G4.2. To bring research results into a dialogue regarding the autonomy of
agency with existing philosophical schools, particularly with the interac-
tionist consensus, with new materialism (posthuman), rationalist theories of
action, and functionalism (transhuman).

T4.3. APPLICATION: Metaphysics of sexgender agencies [AE, Miren Lizarz-
aburu, Maite Arraiza]

G4.3. To develop a conceptual framework to address agency in the meta-
physics of sexgender, integrating material, humanimal and technical dimen-
sions and its impact in society.
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3. METHODOLOGY

The main philosophical methodology of the project involves naturalistic
conceptual analysis and synthesis based on an active dialogue with empiri-
cal research, computational and mathematical models and theoretical con-
cepts, as well as discussion and confrontation with alternative theories. In
particular, this methodological approach involves the following steps:

1.

Conceptual analysis as a result of

a.

Literature review for the philosophical and theoretical aspects of
the problem involved: (i) Mapping of the main positions or dis-
tinctions in the theoretical debate, and (ii) Identification of spe-
cific problems or tension within or between approaches.

Literature review for the relevant empirical and, in general, sci-
entific case studies and contributions that can shed light on the
theoretical problem(s) under investigation.

Conceptual synthesis of new or conflicting categories (autonomy,
agency, action, norm, etc. in different domains) or philosophical and
theoretical accounts that are needed to address the problem.

a.

This conceptual synthesis is sometimes expressed in terms of
minimal models or minimal theoretical and philosophical ac-
counts built upon basic case studies.

The development of conceptual simulations or computational
models (mostly using network science tools, agent-based model-
ling, numerical calculus for differential equation modelling and
optimization methods, like genetic algorithms, for parametric
fitting and multivariable regression methods for pattern identifi-
cation). [Apply only to T1.1, T1.2, T2.1]

Adjustment of the model to the empirical literature to evaluate
the plausibility and relevance of the synthesis.

Contrast and discussion at different scales:

a.

With scientists to establish a constant feedback between philo-
sophical and scientific research, and to pursue active collabora-
tions on common issues (see stays planned in sect. 3.3 below).

With other philosophers and theoreticians, searching both col-
laboration and constructive discussion between opposing ap-
proaches.

In wider academic conferences and symposia, with reviewers,
etc.

Revision of the conceptual synthesis or problem definition in the
light of discussion or new empirical findings or challenges.

Publication of final results.



Specific methodologies will be applied to some tasks. Computer simulations
of the ecological and evolutionary dynamics of self-reproducing protocellu-
lar systems will be used for T1.1, T1.2 and robotic agents in T2.1. Task 4.1
will include quantitative meta-analysis techniques of scientific literature (in
combination with the use of qualitative methods) in search of the different
uses of the term “agency” and “autonomous agency” across the fields of Bi-
ology, Cognitive Science and Artificial Intelligence. T3.1 and T3.2 involve
systematic studies and user experience with Large Language Models and
Generative AL

Interdisciplinary collaborative methodologies will be used for team
meetings, seminars and workshops, including design-thinking methodolo-
gies and collaborative writing techniques. These methodologies will also in-
clude participation and discussion protocols aimed at neutralising the gen-
der and minority domination structures that are usually imposed in scien-
tific and academic meetings.
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4. WORK PLAN

The research methodology will not be carried out individually but at differ-
ent levels of cooperation between research-team and work-team members
of the project. In general, each task/goal will be pursued by at least one in-
terdisciplinary research-crew made of, at least, one senior researcher, a ju-
nior or predoctoral philosophy researcher, supported when needed by a sci-
entist or modeller. These crews constitute the nodes of a collaboration net-
work. Crews will host regular meetings to share knowledge, references,
analysis and to make progress on the synthetic proposal. Every two months
a session of the IAS-Research seminars (a regular series of research semi-
nars that have been taking place for the last 8 years) will be devoted to this
project (overall 3 seminars per research line during the duration of the
project). In general, seminars will involve both external-open sessions and
internal-closed sessions. Internal sessions will be used to contrast and call
for feedback on the analytic or synthetic achievements or work in progress
on the goals, whereas external sessions will involve inviting external collab-
orators to expand on their areas of expertise in order to provide valuable in-
put for the goals. They will also serve to attract wider audiences and to
carry out dissemination activity.

Every two months, there will be a coordination meeting between
the PI and the postdoc (when hired) in order to review the state of the
project. Every six months, there will be a meeting of the research-team to
keep track of the progress regarding each goal. Meetings with the whole
network of collaborators (the work-team) will take place 5 times during the
project duration: 1. Kickoff meeting, 2. Internal project workshop, 3. Public
external workshop, 4. Progress report meeting and 5. Evaluation meeting.
The internal workshop (2025Q3, see Figure 2) will make the outcomes of
the first part of the project available to be discussed and reviewed by the
rest of the project members. During this gathering, drafts of research out-
comes (goal specification, progress report, working hypothesis, achieved
and expected publications) will be discussed and evaluated collectively be-
tween research and work team members.



Year
Trimester

Q4

2025
Q2 @

2026
Q2 Q3

2027
Q2 @

2028

Q1 Q2

Q4 Q1 Q4 O Q4 Q1 Q3

Project Coordination
Postdoc
Predocs
Research-team
Work-team

WP1: Living Matters
T1.1 Biological origins
T1.2 Collect. & Evolv.
T1.3 Reprod. Agency
T1.4 Ecologies ...
*T1.5 Des-extinction

WP2: Humanimal varieties

T2.2 Env. through agents

T2.1 Intentional agency ...

T2.3 Agencies in health ...

WP3: Artificial Agencies
T3.1 Artifical Intel.
T3.2 Cyborg Auton.
*T3.3 Policy making ...

WP4: Acts of integration
T4.1 Unity in Variety
T4.2 Dialogues in Action
*T4.3 Metaph. sexgender

Kickoff meeting

Internal Workshop Progress rep. Eval. meeting
LEGEND General Research Results
Hiring Social impact research Dissemination Publication
M M= Meeting Scientific & phil. research JS = Q1 Journal Submission
S S=Seminar Event involving the whole project MS = Monograph Submission
Txy TaskID WT = Workshop Talk MP = Monograph Publication

Figure 2: Gantt diagram depicting the temporal unfolding of the work plan. Important project

events and activities and expected submission deadlines are shown (see legend). Each task fol-

lows the methodological steps described above. Research activities and submission data have
been allocated to balance research-crew workload and theoretical interdependencies.

A public workshop will take place in November 2026 (in red in Figure 2).
For this event, the research results are expected to be mature and open to
revision within a wider community of contributors and experts. This work-
shop will be the most important mid-project milestone, bringing together
key invited speakers for each research line and presentation of results for
each subgoal (by members of the project). Speakers of the workshop will be
expected to contribute an extended abstract to be peer-reviewed. A selec-
tion of the contributors to the workshop will be invited to submit a paper to
the monograph. Monograph contributions are expected to be submitted 3-
6 months after the workshop and to include the feedback from the work-
shop discussions. Peer reviewed revised versions of the monograph are ex-
pected to be published 4 months before the end of the project. Publication of
the monograph will be followed by a communication campaign to ensure
proper dissemination of the project results.

20 | IAS-Research

OUTAGENCIES Project Description



Parallel to the research process culminating in the (public) Workshop and
the Monograph, research crews for each goal are expected to deliver a re-
search article in a specialised Q1 journal and to present their work in at
least one international conference. The overall approach is that this par-
allel research outcome is to be published and contrasted among a more spe-
cialised audience (e.g. Biology & Philosophy, or Minds and Machines)
whereas the contribution to the monograph will be meant to achieve a
wider level of generality and philosophical abstraction. In this way, interdis-
ciplinary naturalism can contribute both to general philosophical problems
and feed back to specific sciences and disciplines.
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5. PREVIOUS RESULTS OF THE TEAM IN THE THEME
OF THE PROPOSAL.

Xabier E. Barandiaran (PI) has made significant contributions to the con-
ceptualisation of autonomous agency as a unified phenomenon (Barandi-
aran et al., 2009), specifically concerning biological or minimal cellular
emergence of normativity in agency (Barandiaran & Egbert, 2013), most no-
tably in sensorimotor agency (Barandiaran, 2017; Di Paolo et al., 2017) and,
more recently, personal and political autonomous agency in digital environ-
ments (Barandiaran et al., 2024; Pérez-Verdugo & Barandiaran, 2023).

Arantza Etxeberria has worked on the organismic perspective and organi-
cism, autonomous organisation and agency across living beings and techni-
cal domains (Etxeberria & Moreno, 2014; Etxeberria & Ruiz-Mirazo, 2009;
Moreno & Etxeberria, 2005). Two aspects in particular need to be high-
lighted in her latest work on agency: one is the focus on issues related to re-
production, including pregnancy and menstruation, from an evolutionary
perspective (Etxeberria, 2023; Nufio De La Rosa et al., 2021); the other con-
cerns the contrast between conflict-based approaches and interdependen-
cies, highlighting the relevance of relationality to address agency (Etxeber-
ria et al., 2023).

Kepa Ruiz-Mirazo has devoted his academic career to understanding the
emergence of biological complexity through the process of abiogenesis. In
that context, he has contributed during the last 25 years to developing the
protocell camp, putting forward both in vitro and in silico computational
models of simplified but non-reducible, prebiotic versions of current
prokaryotic cells. The organisational and evolutionary roots of autonomous
agent behaviour in this naturalised scenario has been one of his central re-
search interests (Ruiz-Mirazo et al., 2017; Ruiz-Mirazo & Mavelli, 2008;
Ruiz-Mirazo & Moreno, 1998, 2004).

Jon Umerez, has made several contributions to the definition of material
conditions for grounding living or cognitive phenomena (Moreno et al.,
1994, 1997; Umerez, 1994, 1998) as well as to the analysis of the concept of
autonomous systems (Etxeberria et al., 2000; Moreno et al., 2008). Addition-
ally, he has contributed to the development of the concept of constraint to
account for the autonomy of living systems and, especially, to characterise
control hierarchical interrelations of levels (Umerez, 2001, 2016, 2021) in
view of critically analysing the so-called interactionist consensus (Ferreira
Ruiz & Umerez, 2021).

Leonardo Bich has been focusing his research on the organisation of living
systems. He has contributed to the development of the foundations of the
autonomy framework (Bich et al., 2016), and of an organisational approach
to the study of minimal cognition in living and artificial systems (Bechtel &
Bich, 2021; Bich, 2020). He has also focused on fleshing out the notion of en-
vironment from an organisational perspective (Menatti et al., 2022) and the
role of materiality in multicellular systems (Bich, 2024; Bich et al., 2019).
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Juan Bautista Bengoechea has contributed to a philosophical analysis of
scientific results and evidence-based tasks aimed at supporting decision-
making and regulatory actions in the field of foods (health claims) (Ben-
goetxea & Todt, 2021; Lujan et al., 2016). He has also developed a frame-
work for the study of educational technological practices in the face of the
rise of Al and in the projection of cyborg agencies (Bengoetxea, 2021).
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6. HUMAN, MATERIAL AND EQUIPMENT
RESOURCES

The research group can count on the infrastructure provided by the UPV/
EHU in the Faculty of Educacién, Filosofia y Antropologia on the Campus
of Gipuzkoa. All members of the group affiliated with the UPV/EHU have
assigned (individual or shared) offices in the Faculty or in the research fa-
cilities of the Centro Carlos Santamaria on the same campus, where
workspaces for visiting researchers are available and where the group li-
brary and seminar room are located. The latter is the space where meetings,
seminars and complementary educational activities are carried out.

The group has its own specialised bibliographical resources in addition
to those provided by the university library. For this reason, the project re-
quests a budget to keep these resources up to date. Regarding the techno-
logical equipment, the members of the group are equipped with computers
connected to the UPV/EHU network. The budget includes funding for three
new computers to replace the obsolete ones and to equip the new doctoral
students. Due to the memory and processing computational demands of
computer simulations and network analysis techniques, two powerful lap-
tops will be acquired. The group also has Virtual/Mixed Reality Headsets
(three 128GB Meta Quest 3 + one Link cable) which allows for an explo-
ration of human agency within this novel kind of digital environment by
various researchers simultaneously, either through existing apps or poten-
tially through specific environments developed to carry out experiments.

Regarding the collaborative publishing of open data and code, if needed, the
project will use the public repositories of the IAS-Research group on
Github: https://github.com/IAS-Research. One of the most important digital
infrastructures for this project will include the bibliography and knowl-
edge management software Zotero, enabling effective management and
sharing of bibliographical items, citations, documents and notes across
users, devices and platforms. The program is free and open source and is
widely used in the group to share references and bibliography.



https://github.com/IAS-Research

7.1.

7. EXPECTED IMPACT OF THE RESULTS.

Expected impact

Substantiating (or discarding) the main hypothesis of the project by clarify-
ing (or proving wrong) the unity of the diverse manifestations of agency in
our world would be a central contribution to contemporary philosophy (and
philosophy of science in particular) with important ontological, metaphysi-
cal and epistemological implications. A positive answer would be an impor-
tant contribution to the organisational and enactive approaches to life,
mind, and society. It would also have a deep impact on current debates in
philosophy: first, to enrich new materialist approaches to agency with
autonomous organisational accounts; second, to set some limits to the com-
putationalist program to digitalise autonomous agency; finally, to support
the naturalising efforts that are already in place in rationalistic approaches
to human agency. These general implications of the project can be spelled
down to the philosophy of specific sciences and sociotechnical domains,
along its main research lines.

Regarding the origins of life question, finding out whether autonomous
agency is the result of a unified principle, is key to frame research path-
ways, articulated as protocellular transitions, in the next decades. Concern-
ing ecological and planetary dimensions of agency, we shall contribute to
better framing the interdisciplinary efforts to integrate different disciplines
into the understanding of the Earth system, while posing the question of the
role of human agency towards a sustainable future. Understanding the re-
production of living and artificial (biomimetic) systems requires introduc-
ing relational agency at the core of contemporary theoretical efforts, in or-
der to overcome the merely formal (copying or replication) and individualis-
tic models. Additionally, identifying and characterising the unitary nature
of autonomous agency would also help to clarify and redirect causal
democracy claims regarding the understanding of organisms.

In exploring the continuity of varieties of agency in cognitive sciences, we
expect to contribute to a more nuanced understanding of how reflective and
non-reflective capacities interact. Moreover, the development of a model of
intentional agency will make possible to bridge the gap between sensori-
motor and linguistic approaches in 4E philosophy of mind and provide
an important contribution to current attempts to naturalise rationality. Re-
thinking this relationship is likely to have profound consequences for an-
thropology, comparative psychology, and psychiatry, as well as ethical ques-
tions concerning responsibility, inclusion and animal rights. New break-
throughs in the way in which varieties of agencies and varieties of environ-
ments intertwine will also have implications for evolutionary theory
through organismic and agential analysis of evolutionary processes, includ-
ing niche construction. Finally, this agential focus will contribute to explain
interactive aspects of placebo effects in the field of psychotherapy, on the
one hand, and menstrual agencies, on the other hand.



Finally, the project would enrich debates in philosophy of technology
and provide a much-needed clarification in the discourse around Al and the
place of human autonomy and agency in complex digital environments. The
results should clarify the specific sense in which living materiality is often
(yet uncritically) considered as a necessary condition for genuine forms of
intentional or conscious agency in Al systems and how to conceive Al as a
form of agency in a larger (human-)live-involving manner. Moreover, the
project outcomes can substantially contribute to the philosophical (cogni-
tive, ethical and sociotechnical) debate around the prospects of human au-
tonomy in a digital world that is actively adapting to capture and steer hu-
man behaviour.

The bibliometric impact of the project includes 14 papers in specialised
indexed journals (10 Q1), two monographs, and at least 16 communications
in national and international conferences.

7.2. Social and economic impact of the expected results.

Social Impact of Understanding Agency in Digital Environments: A
deeper understanding of agency within digital environments could have far-
reaching social impact. This could influence how we interact with and gov-
ern digital entities, including AI and virtual agents, leading to more ethical
and socially responsible digital ecosystems. It might also shape our ap-
proach to digital rights and privacy, fostering a more conscious and in-
formed digital society.

Influence on Public Policy and Societal Well-being: By exploring the
concept of agency in various contexts, including biological and artificial sys-
tems, the project could inform public policies related to technology regula-
tion, environmental conservation, and healthcare. The findings could con-
tribute to the development of policies that better align with human and en-
vironmental well-being, promoting a more equitable and sustainable soci-
ety.

Economic Implications through Technological and Biomedical Ap-
plications: The research has potential economic impact through its applica-
tions in fields like synthetic biology and Al Insights into autonomous
agency could lead to innovations in these areas, potentially resulting in new
industrial opportunities or enhancing existing ones.

Enhancing Social Inclusion and Addressing Gender and Disability Is-
sues: The project's exploration of agency in diverse systems, including its
“humanimal” focus, could lead to a better understanding of social inclusion,
particularly in terms of gender,disability and cognitive diversity. This could
influence social attitudes and lead to more inclusive practices in various sec-
tors, enhancing societal cohesion and equality.
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Contribution to Sustainable Development and Environmental Pro-
tection: The project's investigation into ecological systems and the concept
of agency within these systems might provide valuable insights for environ-
mental protection and sustainable development. This could help in formu-
lating strategies that are more aligned with ecological balance, contributing
to the long-term sustainability of our planet.
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