
Phenomenological Foundations of 
Agent Theory

Pre-Introduction: Husserl's Phenomenology

Husserl's phenomenology emphasizes the importance of direct experience and consciousness in 
shaping an individual's perception of reality. By focusing on the ways in which phenomena present 
themselves to consciousness, Husserl aimed to describe the structures of experience as they are 
perceived, free from preconceived theories or assumptions. Agent Theory is a subjective framework, 
which integrates and describes how the objective perspective is formed and maintained by agents 
which are always in principle subjective agents in a field of agency.

Table of Contents
1. Introduction to Agent Theory

•Overview of General Agent Theory (GAT)

•Motivations for using GAT to explain phenomenological experience

•Importance of subjective experience in understanding agency

•Connections to other frameworks (QBism, Process Philosophy, Assembly Theory)

2. Conceptual Foundations

•Definition of agents: Biological, Artificial, and Abstract

•Field of Agency: The environment within which agents operate

•The Perception-Integration-Action (PIA) Cycle

•Subjective, objective, and inter-agent interactions

3. Agents and Fields of Agency

•The interplay between agents and their fields of agency

•Role of the subjective internal models of agents in interpreting their environment

•Mapping the Known, Unknown, and Unknowable within an agent’s field

•Feedback loops: How agents adapt continuously to their environment

4. Time and the Nature of Agency

•Dual nature of time in GAT: Subjective and Objective Time

•The unambiguous present as the fundamental unit of agency

•Temporal flow and retention-protention in phenomenological consciousness



•Integration of temporal concepts from Husserl and Buddhist philosophy (Sunyata)

5. Quantum Agents and Agency

•Understanding quantum particles as agents

•Applying the Dirac equation within the context of GAT

•Sunyata and the probabilistic nature of quantum phenomena

•Conjugate relationships between agents and their quantum field of agency

6. Subjectivity and Physical Reality

•Subjectivity as a foundation of perception and action

•Co-creation of physical reality by agents and the environment

•The dynamics of subjective experience and how agents construct physical reality

•The limitations of agent perception and the significance of the unknowable

7. Assembly Theory Integration

•Assembly Theory and its implications for understanding agents’ complexity

•Agents as assemblies: History and assembly index

•Integrating the complexity of objects with the subjective experience of agents

•Time encoded through assembly and complexity in agent evolution

8. Phenomenology and the Lifeworld

•The Lifeworld as the subjective, lived reality of agents

•Bridging the gap between objective measurements and subjective experiences

•Role of the Lifeworld in shaping agent-environment interactions

•Reflective practices and embracing the “present moment” as a form of knowing

9. Consciousness as Dynamic Emptiness

•Consciousness conceptualized as “time witnessed by the energy of Sunyata”

•The verb form of emptiness as a force enabling the transition from being to non-being

•Applying Process Philosophy and Integrated Information Theory (IIT)

•Bridging the subjective and objective models of consciousness

10. Multi-Agent Systems and Collective Dynamics

•Exploring multi-agent interactions: Cooperation, competition, and emergence

•Subjective internal models and communication among agents

•Applying game theory to agent behavior in shared fields of agency



•Emergent phenomena as products of agent interactions

11. Implications for Understanding Reality and Consciousness

•How the study of agents enhances understanding of subjective reality

•The implications of GAT for explaining human and artificial consciousness

•Recognizing the boundaries of what agents can perceive, know, and act upon

•The philosophical consequences of GAT for understanding the nature of existence

12. Conclusion

•Summary of key insights from the phenomenological foundations of Agent Theory

•Potential directions for further research and applications of GAT

•Philosophical reflections: Embracing uncertainty and the richness of subjective experience



1. Introduction to Agent Theory

Overview of General Agent Theory (GAT)
General Agent Theory (GAT) is a universal framework designed to explain the behaviors, interactions, 
and decision-making processes of agents within their environments, known as Fields of Agency. 
Agents, in this context, are autonomous or semi-autonomous entities capable of perception, processing, 
and action. They can be biological (like humans and animals), artificial (such as robots and AI 
systems), or abstract (economic entities, social structures, conceptual models).

GAT seeks to provide a unified model for understanding how these agents operate, adapt, and interact 
in a dynamic environment. It emphasizes that agents continuously perceive their surroundings, 
integrate information to form subjective models of reality, and act based on these models. Importantly, 
GAT underscores the importance of feedback loops: agents influence their environment through their 
actions, and the changes they create, in turn, alter what they perceive in the future. This ongoing cycle 
forms the foundation of agency in GAT, highlighting the complex, adaptive nature of all agents.

Motivations for Using GAT to Explain Phenomenological Experience

One of the main motivations for employing GAT is its ability to bridge the gap between objective 
models of behavior and the subjective experience of agents. Traditional theories of behavior often 
overlook the internal perspectives of agents, focusing solely on observable actions. GAT, however, 
integrates phenomenological experience—the internal, subjective viewpoint—by accounting for the 
perceptual and integrative processes that shape an agent's actions.

Phenomenology, as articulated by philosophers like Husserl, emphasizes that understanding 
consciousness requires examining the way phenomena are experienced from a first-person perspective. 
GAT extends this insight to all agents, positing that subjective experience is integral to agency. Whether 
a human contemplating an ethical decision or an AI adapting to changes in its environment, the 
subjective internal model is a critical element of how an agent perceives and interacts with its field of 
agency.

Importance of Subjective Experience in Understanding Agency

The subjective experience of agents plays a pivotal role in shaping their behavior and decision-making 
processes. Unlike objective reality, which can be measured and quantified, subjective experience 
involves the unique interpretations, biases, and perspectives that each agent brings to their interactions 
with the world.

For biological agents like humans, subjective experience is deeply connected to emotions, memories, 
and sensory perceptions. These elements contribute to the complexity and richness of human behavior, 
making it difficult to predict or fully understand without acknowledging the subjective aspects. For 
artificial agents, subjective experience can be understood as the internal model that guides their actions 
based on the information available to them, processed through algorithms and learning frameworks.



By incorporating subjective experience, GAT allows for a more comprehensive understanding of 
agency that accounts for the limitations, uncertainties, and adaptive behaviors inherent in any agent. 
This approach acknowledges that agents do not have complete information about their environment and 
must continuously update their internal models based on their interactions, leading to emergent, often 
unpredictable behaviors.

Connections to Other Frameworks (QBism, Process Philosophy, Assembly 
Theory)

GAT connects to several other theoretical frameworks that also emphasize the role of agency, 
subjectivity, and interaction.

•QBism (Quantum Bayesianism): QBism is an interpretation of quantum mechanics that 
emphasizes the subjective perspective of the observer. It suggests that quantum states are not 
objective entities but represent an agent's personal belief about the potential outcomes of 
measurements. GAT aligns with QBism in its emphasis on the subjective nature of knowledge 
and the role of the observer in shaping reality.

•Process Philosophy: Inspired by the works of Alfred North Whitehead, Process Philosophy 
views reality as composed of processes rather than static substances. It emphasizes the dynamic 
nature of being, where every entity is in a constant state of becoming through interactions. GAT 
incorporates this perspective by focusing on the continuous Perception-Integration-Action (PIA) 
cycle that agents engage in, highlighting the processual nature of agency.

•Assembly Theory: Assembly Theory explores the complexity of objects based on the 
minimum steps required to assemble them. GAT utilizes similar concepts to describe the 
complexity of agents, viewing them as assemblies that evolve over time through interactions, 
learning, and adaptation. This framework helps in understanding the developmental aspect of 
agency and the accumulation of complexity through experience.

By integrating these frameworks, GAT provides a rich, multi-faceted perspective on agency that 
captures both the subjective and objective dimensions of reality. It offers insights into how agents 
perceive, interpret, and act within their fields of agency, making it a powerful tool for understanding 
both simple and complex systems.



2. Conceptual Foundations
Definition of Agents: Biological, Artificial, and Abstract
In General Agent Theory (GAT), agents are defined as entities capable of perceiving, integrating, and 
acting within their environment. Agents can take many forms, ranging from biological beings to 
artificial constructs, and even abstract systems. The three main categories of agents are:

•Biological Agents: These include living organisms such as humans, animals, and 
microorganisms. Biological agents are characterized by their ability to perceive their 
surroundings through sensory organs, process this information cognitively, and act upon their 
environment in pursuit of goals related to survival, reproduction, or higher cognitive pursuits.

•Artificial Agents: These are created entities, such as robots, AI systems, or software 
algorithms, that can interact with their environment. Artificial agents are equipped with sensors 
for perception, processors or algorithms for integration, and actuators for action. Their behavior 
is often goal-oriented, though their goals are defined by their programming and design.

•Abstract Agents: These are non-physical agents, such as economic entities, organizational 
units, or conceptual models. Abstract agents exist in the realm of thought, symbols, and 
relationships. They act upon and influence their environments through the manipulation of 
information, decision-making processes, and interactions within social or economic systems.

Field of Agency: The Environment Within Which Agents Operate

The Field of Agency refers to the environment or context within which agents perceive, integrate, and 
act. This field can be physical, digital, social, or even conceptual, depending on the nature of the agent. 
The Field of Agency encompasses all the factors that influence an agent's behavior, including other 
agents, environmental conditions, and contextual rules.

For biological agents, the field is often a physical environment—an ecosystem or a habitat. For 
artificial agents, it may be a digital landscape, such as a virtual environment or a physical workspace. 
Abstract agents operate within conceptual fields, such as economic markets or social structures. The 
Field of Agency is defined not only by what is present and observable but also by what is hidden or 
unknowable to the agent, affecting the way they can perceive and act.

The Perception-Integration-Action (PIA) Cycle

The Perception-Integration-Action (PIA) Cycle is a core concept in GAT that describes how agents 
interact with their environment. It involves three continuous phases:

•Perception: The agent gathers information from its Field of Agency. For biological agents, this 
means sensory input from the environment, while artificial agents use sensors to gather data. 
The gathered information provides the basis for understanding the current state of the field.



•Integration: The agent processes the perceived information to update its internal models of the 
world. Integration involves making sense of the data, evaluating its significance, and drawing 
conclusions that will influence the next phase of action. This process is inherently subjective, 
shaped by the agent's prior experiences, current state, and available cognitive or computational 
resources.

•Action: The agent then takes actions based on the updated internal model. Actions can be 
physical movements, communication, or other means of altering the environment. The outcome 
of these actions feeds back into the perception phase, creating a continuous cycle of adaptation 
and interaction.

The PIA Cycle highlights that agency is an ongoing, dynamic process. Agents are not static entities; 
they continuously interact with their environment, adapting to changes, and modifying their actions 
based on the feedback they receive.

Subjective, Objective, and Inter-Agent Interactions
The interaction between subjective experience, objective reality, and other agents is a crucial element 
of GAT.

•Subjective Experience: Each agent operates based on an internal model of reality that is 
inherently subjective. This model is influenced by the agent's perceptual limitations, biases, and 
prior experiences. For biological agents, subjective experience includes emotions, memories, 
and cognitive processes, while artificial agents have internal states determined by their 
programming and learning processes.

•Objective Reality: This refers to the environment as it exists independently of any single 
agent's perception. While agents can only access parts of this objective reality, they act within it 
and influence it through their actions. The dynamic interplay between subjective perception and 
objective conditions determines how agents evolve and adapt.

•Inter-Agent Interactions: In a complex field of agency, multiple agents often coexist and 
interact with each other. These interactions can be cooperative, competitive, or neutral, 
depending on the goals and nature of the agents involved. Biological agents may form social 
structures, artificial agents might collaborate to complete tasks, and abstract agents can 
negotiate or compete in economic environments. Inter-agent interactions add another layer of 
complexity, as agents not only need to understand their environment but also the actions, 
intentions, and models of other agents.

These three dimensions—subjective, objective, and inter-agent interactions—form the foundation of 
how agents perceive, integrate, and act within their fields of agency. They allow GAT to model not only 
individual behaviors but also the emergent phenomena that arise from complex, multi-agent systems.



Chapter 3: Agents and Fields of 
Agency

The Interplay Between Agents and Their Fields of Agency
The relationship between agents and their fields of agency is central to understanding how agents 
perceive, interpret, and act within their environment. An agent's field of agency is the context within 
which it operates, which includes not only physical surroundings but also other agents, social norms, 
and informational cues. The interplay between agents and their fields of agency is dynamic: agents 
actively shape their environment through their actions, while their field simultaneously influences the 
perception, decisions, and actions of the agents. This reciprocal relationship creates a complex, 
evolving landscape where the agent's behavior and the state of the field continuously co-evolve.

Role of the Subjective Internal Models of Agents in Interpreting Their 
Environment

Agents rely on internal models to interpret their environment. These models are subjective 
representations that help agents make sense of the information they perceive and determine appropriate 
actions. The internal models are shaped by an agent's past experiences, knowledge, goals, and 
perceptual limitations, and they serve as the basis for how agents understand the world. Because each 
agent's internal model is inherently subjective, agents may interpret the same field of agency 
differently, leading to variations in behavior and response. These internal models allow agents to 
navigate uncertainty and make decisions based on incomplete information, highlighting the critical role 
of subjectivity in the process of agency.

Mapping the Known, Unknown, and Unknowable Within an Agent's Field

Within an agent's field of agency, there are three distinct categories of information: the known, the 
unknown, and the unknowable.

•Known: This includes information that the agent has perceived and integrated into its internal 
model. The known forms the basis for decision-making and action, and it is constantly updated 
through interaction with the environment.

•Unknown: The unknown consists of information that exists within the field of agency but has 
not yet been perceived by the agent. This category represents potential knowledge that the agent 
could acquire in the future, given the right conditions or changes in perception.

•Unknowable: The unknowable is information that is inherently inaccessible to the agent, either 
because of physical, cognitive, or contextual limitations. It sets the boundaries of what the agent 
can perceive, understand, and act upon. Acknowledging the existence of the unknowable is 
essential for understanding the limits of an agent's capabilities and the inherent uncertainty 
present in the field of agency.



Mapping these categories helps agents prioritize their actions and adapt to their environment. By 
recognizing what is known, unknown, and unknowable, agents can develop strategies for exploration, 
learning, and managing uncertainty, ultimately enhancing their ability to navigate complex 
environments.

Feedback Loops: How Agents Adapt Continuously to Their 
Environment
A fundamental aspect of agent behavior is the use of feedback loops to adapt continuously to the 
environment. Feedback loops involve a cycle where the outcomes of an agent's actions influence the 
subsequent perceptions and decisions of the agent. This cycle can be described as follows:

1.Perception: The agent gathers information about the environment, including the effects of its 
previous actions.

2.Integration: The agent processes the new information, updates its internal model, and 
assesses changes in the field of agency.

3.Action: Based on the updated internal model, the agent takes action aimed at achieving its 
goals.

4.Feedback: The consequences of the action are perceived by the agent, providing new 
information that influences future decisions.

This iterative process allows agents to learn from their experiences and adjust their strategies in 
response to changes in their field of agency. Feedback loops are crucial for adaptive behavior, enabling 
agents to refine their internal models, improve decision-making, and respond to new challenges or 
opportunities. In dynamic environments, effective use of feedback loops allows agents to maintain 
flexibility, resilience, and responsiveness, enhancing their capacity to thrive within their fields of 
agency.



4. Time and the Nature of Agency
Dual Nature of Time in GAT: Subjective and Objective Time
In General Agent Theory (GAT), time is understood as having a dual nature: subjective and 
objective. Objective Time is the measurable, linear progression of events, much like the clock time 
that we use to mark hours, days, and years. It is the shared, quantifiable aspect of time that exists 
independent of any one agent's perception. On the other hand, Subjective Time refers to the way 
individual agents experience the flow of time, which can be non-linear and influenced by their internal 
states, but also applies to mechanical or algorithmic agents. For mechanical or algorithmic agents, 
subjective time is shaped by the system's objective clock or control mechanisms, which define the 
temporal context in which actions are executed. This means that while the system may operate based 
on objective, consistent timing, its actions form a subjective moment of agency in the context of a 
shared corporeal space. This dual nature of time is fundamental in GAT, as it captures both the physical 
unfolding of events and the agent-specific, action-driven experience of time, regardless of whether the 
agent is conscious or algorithmic.

The Unambiguous Present as the Fundamental Unit of Agency

The concept of the unambiguous present is central to understanding agency in GAT. The 
unambiguous present is the point in time where perception, integration, and action converge for an 
agent. It represents the current moment where an agent perceives its environment, integrates that 
information into its internal model, and acts based on that updated model. This present moment is 
unambiguous because it is the only point in time in which an agent can directly perceive and act; the 
past is remembered, and the future is anticipated, but only the present is experienced in real time. By 
grounding agency in the unambiguous present, GAT emphasizes the immediacy and continuity of an 
agent’s interaction with its field of agency.

Temporal Flow and Retention-Protention in Phenomenological 
Consciousness

GAT draws from phenomenology to understand how agents experience the flow of time. In 
phenomenological terms, retention and protention are key components of temporal 
consciousness. Retention refers to the agent's ability to hold onto the immediate past, maintaining a 
sense of continuity, while protention involves the anticipation of future possibilities. Together, these 
aspects create a temporal flow that allows agents to experience time not just as a sequence of isolated 
moments, but as a continuum where each moment is informed by what has just occurred and what is 
expected to come. This ongoing flow is essential for agents to navigate their environment effectively, as 
it allows them to connect past experiences with future expectations, thus informing their present 
actions.



Integration of Temporal Concepts from Husserl and Buddhist Philosophy 
(Sunyata)

The integration of temporal concepts from Husserl’s phenomenology and Buddhist philosophy offers 
a deeper perspective on time and agency in GAT. Husserl’s focus on the structures of consciousness, 
particularly how time is experienced as a flowing continuum of retention, present, and protention, 
provides a detailed framework for understanding subjective time. In contrast, Sunyata, or emptiness in 
Buddhist philosophy, emphasizes the transient, interdependent nature of all phenomena, including time. 
From this perspective, the present moment is seen as inherently empty, without a fixed essence, and 
constantly arising and passing away. By incorporating these ideas, GAT frames the agent’s experience 
of time as both an unfolding process shaped by past and future (Husserl) and as a dynamic, ever-
changing flow (Sunyata). This synthesis highlights the impermanent and relational nature of time, 
allowing agents to engage more fluidly with their environment and adapt to its continuous changes.



5. Quantum Agents and Agency
Understanding Quantum Particles as Agents
In General Agent Theory (GAT), even quantum particles can be understood as agents operating within 
their unique field of agency. Quantum particles, such as electrons or photons, interact with their 
environment in a way that can be modeled through perception, integration, and action. Although these 
agents lack consciousness, they follow deterministic and probabilistic rules that dictate their behavior. 
By viewing quantum particles as agents, GAT provides a framework for understanding how these 
entities interact with their field, make decisions based on probabilities, and influence the world at 
quantum scales.

This perspective also aligns with the idea that agency is not limited to conscious beings but can extend 
to any system that perceives and acts within an environment. In this sense, quantum particles are 
viewed as entities that perceive their surroundings (e.g., through interactions with fields), integrate 
information (represented by wavefunction evolution), and take actions (manifested in observable 
phenomena such as position changes or state transitions).

Applying the Dirac Equation within the Context of GAT

The Dirac equation, which describes the behavior of fermions like electrons, is a fundamental 
component of quantum electrodynamics (QED). Within the framework of GAT, the Dirac equation is 
used to model how quantum particles, considered as agents, interact with their field of agency. The 
wavefunction in the Dirac equation represents the internal state of the quantum agent, capturing the 
probabilistic distribution of its possible states.

Through GAT, we interpret the terms of the Dirac equation as components of an agent's interaction with 
its environment. For instance, the interaction with electromagnetic fields can be viewed as the agent 
"perceiving" changes in its field, while the evolution of the wavefunction represents how the agent 
processes this information and updates its internal state. Actions, such as emitting or absorbing 
photons, result from the probabilistic decision-making encoded in the wavefunction. This approach 
allows us to see quantum processes as an ongoing cycle of perception, integration, and action, similar 
to higher-level agents, albeit in a fundamentally probabilistic framework.

Sunyata and the Probabilistic Nature of Quantum Phenomena

The concept of Sunyata, or emptiness, from Buddhist philosophy, offers a valuable perspective for 
understanding the probabilistic nature of quantum phenomena. In GAT, quantum agents are inherently 
uncertain, with their behavior described in terms of probabilities rather than certainties. Sunyata 
captures the idea that entities, including quantum agents, do not possess an independent, fixed essence 
but are defined by their interactions and relationships with the field of agency.

In the quantum realm, the state of a particle is only defined when observed—until then, it exists as a 
superposition of possibilities. This aligns with the concept of Sunyata, where existence is seen as 



inherently empty of any intrinsic, unchanging nature. The observation of a quantum agent causes the 
"collapse" of possibilities into a single, defined state, much like the realization of potential into 
actuality. By integrating Sunyata, GAT provides a philosophical framework for understanding the 
indeterminate and relational nature of quantum agents.

Conjugate Relationships Between Agents and Their Quantum Field of 
Agency

In the quantum context, the relationship between agents and their field of agency can be understood as 
a conjugate relationship. Quantum particles interact with fields—such as electromagnetic fields—in a 
reciprocal manner, where the field influences the particle's behavior and, conversely, the particle affects 
the field. This two-way interaction forms the basis of the conjugate relationship, which is a 
fundamental concept in GAT.

The conjugate relationship emphasizes that the agent and its field are not separate entities but are 
intrinsically linked. The quantum agent's actions influence the field, which in turn modifies the agent's 
environment, creating a continuous feedback loop. This dynamic is not limited to quantum systems but 
is a general characteristic of all agents modeled within GAT. However, in quantum systems, the 
interplay between the agent and the field often occurs in probabilistic terms, with outcomes that cannot 
be predicted with certainty, reflecting the inherent uncertainty and relational nature of the quantum 
world.

By understanding quantum particles as agents within their field of agency, GAT provides a coherent 
framework for analyzing the complex behaviors observed at quantum scales, highlighting the 
importance of interaction, relational dynamics, and probabilistic decision-making in shaping reality.



6. Subjectivity and Physical Reality
Subjectivity as a Foundation of Perception and Action
In General Agent Theory (GAT), subjectivity is a fundamental element that underpins how agents 
perceive their environment and decide on actions. Each agent, whether biological, artificial, or abstract, 
constructs an internal model of the world that is inherently subjective. This internal model is shaped by 
the agent's unique sensory capabilities, processing mechanisms, biases, and prior experiences. Because 
no agent has direct access to objective reality in its entirety, they rely on subjective interpretations to 
navigate their environment and make decisions.

The subjective nature of perception means that agents do not merely respond to stimuli but actively 
construct their experience of reality based on the information available to them. This construction is 
influenced by their goals, memories, and the limitations of their perceptual apparatus. Consequently, 
subjectivity becomes the basis upon which agents perceive their surroundings, integrate information, 
and take actions, leading to diverse and often unpredictable behaviors.

Co-creation of Physical Reality by Agents and the Environment

Agents are not passive observers; they actively participate in the co-creation of physical reality. In 
GAT, reality is viewed as an emergent property that arises from the continuous interactions between 
agents and their environment. Through the actions of agents, the physical environment is constantly 
being reshaped and redefined, while the environment, in turn, influences how agents perceive and act.

For example, when an agent takes action to modify its surroundings, such as a bird building a nest or an 
AI adjusting an industrial process, the changes made alter the field of agency not only for that agent but 
also for others within the same environment. This interplay results in a co-created reality where the 
actions of agents contribute to shaping the environment, and the modified environment, in turn, affects 
subsequent agent perceptions and behaviors.

This dynamic emphasizes that physical reality is not an immutable, static construct but a fluid and 
evolving one shaped by the contributions of agents interacting with their field of agency. Such a 
perspective blurs the line between subjectivity and objectivity, suggesting that what is perceived as 
objective reality is always influenced by the collective actions and subjective experiences of agents.

The Dynamics of Subjective Experience and How Agents Construct 
Physical Reality

The subjective experience of agents plays a crucial role in how they construct and understand physical 
reality. Agents use their subjective internal models to interpret sensory data, infer meaning, and predict 
outcomes. The subjective lens through which agents view the world affects their understanding of what 
constitutes physical reality, influencing not only how they perceive objects and events but also how 
they decide to interact with them.



In constructing physical reality, agents integrate sensory perceptions with their existing knowledge and 
expectations. This integration creates a dynamic interplay between perception and action: the agent 
perceives the environment, processes the information, updates its internal model, and then acts upon 
that model. The actions taken, in turn, influence subsequent perceptions. This iterative process creates a 
feedback loop that continually shapes both the agent’s subjective experience and the physical reality 
they construct.

Furthermore, agents construct meaning not just from direct interactions with the environment but also 
through their anticipations and predictions. These projections into the future are influenced by the 
agent's subjective experience of time and expectation, which, in turn, informs their current actions. As 
agents act upon these predictions, they bring about changes in physical reality that align, or sometimes 
conflict, with their anticipated outcomes, thus influencing future iterations of perception and action.

The Limitations of Agent Perception and the Significance of the 
Unknowable
No agent, regardless of its sophistication, has complete access to all the information in its field of 
agency. There are inherent limitations to what any agent can perceive and understand, which are shaped 
by physical, cognitive, and contextual factors. These limitations give rise to three categories of 
information: the known, the unknown, and the unknowable.

•Known: Information that the agent has perceived and integrated into its internal model. The 
known is the basis for decision-making and action.

•Unknown: Information that exists in the environment but has not yet been perceived by the 
agent. This represents potential knowledge that can be acquired through exploration and 
learning.

•Unknowable: Aspects of the environment that are inherently inaccessible to the agent, due to 
limitations in its sensory capabilities, computational power, or contextual factors. The 
unknowable sets the boundaries of what the agent can perceive and act upon.

The significance of the unknowable lies in its influence on agent behavior. It creates an element of 
uncertainty, requiring agents to operate based on incomplete information and make decisions without a 
full understanding of their environment. This uncertainty drives the need for adaptability, exploration, 
and the continuous updating of internal models. Agents must balance between exploiting the known, 
exploring the unknown, and recognizing the limits imposed by the unknowable. This interplay between 
what can be known and what cannot be fully grasped is fundamental to the dynamics of agency and the 
construction of physical reality.

By understanding the limitations of perception, GAT provides a framework for modeling not only the 
actions of agents but also the uncertainties and complexities they face as they interact with their 
environment. It emphasizes that physical reality is not simply an objective truth but a co-created and 
continuously evolving construct, shaped by the subjective experiences and interactions of the agents 
within it.



7. Assembly Theory Integration
Assembly Theory and Its Implications for Understanding Agents' 
Complexity
Assembly Theory provides a framework for understanding the complexity of entities by examining the 
minimum number of steps required to assemble them from simpler components. This approach is 
particularly relevant to GAT, as it helps us explore how agents, whether biological, artificial, or 
abstract, develop complexity over time. The idea is that agents are not merely static entities; they are 
the products of historical processes that have incrementally increased their complexity through 
interactions, learning, and adaptation.

In the context of GAT, Assembly Theory can be used to quantify the complexity of agents, providing 
insights into the developmental processes that shape their behaviors and capabilities. By understanding 
agents as assemblies, we can begin to appreciate the layered nature of their complexity, which is built 
up through countless interactions with their fields of agency. This perspective emphasizes that agency 
itself is an emergent property, arising from the intricate interplay of simpler elements over time.

Agents as Assemblies: History and Assembly Index

Agents, in GAT, can be viewed as assemblies of various components, each contributing to their overall 
capabilities and behaviors. The concept of the assembly index helps quantify the complexity of these 
agents by considering the historical steps involved in their formation. For example, a biological agent, 
like a human being, can be understood as an assembly that has evolved through countless generations, 
each step adding layers of complexity through genetic mutations, environmental adaptations, and social 
learning.

Similarly, an artificial agent, such as a sophisticated AI, can be seen as an assembly of algorithms, data 
structures, and training experiences, all of which contribute to its ability to perceive, integrate, and act. 
The assembly index of such an agent provides a measure of how much effort and historical 
development went into creating its current state, highlighting the intricate processes that underpin its 
capabilities.

This view of agents as assemblies underscores the importance of understanding their histories. The 
present capabilities of an agent are not merely the result of its immediate environment but are deeply 
rooted in the cumulative processes that have shaped it over time. By analyzing the assembly index, we 
gain insights into the developmental trajectory of an agent, allowing us to better understand its behavior 
and potential for future evolution.

Integrating the Complexity of Objects with the Subjective Experience of 
Agents

One of the key challenges in GAT is integrating the objective complexity of agents, as described by 
Assembly Theory, with their subjective experience. The complexity of an agent, quantified by its 



assembly index, influences how it perceives and interacts with its environment. The more complex an 
agent is, the richer its internal model of the world, allowing for more nuanced perceptions, decisions, 
and actions.

However, this complexity is also subjectively experienced by the agent. For example, a biological agent 
with a high assembly index, such as a human, has a complex sensory and cognitive apparatus that 
shapes its subjective experience of reality. The subjective experience of an agent is influenced by its 
internal structures, which have been built up over time through the assembly process. This means that 
the way an agent perceives and interprets its environment is deeply connected to the historical 
processes that have shaped its complexity.

By integrating Assembly Theory with the subjective experience of agents, GAT provides a 
comprehensive framework for understanding how agents construct their reality. It highlights the 
interplay between the objective, historical development of an agent and its subjective, moment-to-
moment experience of the world, offering a nuanced perspective on the nature of agency.

Time Encoded Through Assembly and Complexity in Agent 
Evolution
Time plays a crucial role in the assembly and evolution of agents. In GAT, time is encoded through the 
incremental steps that contribute to an agent's assembly, with each step representing a moment in the 
agent's developmental history. The complexity of an agent is not static; it evolves over time as the agent 
interacts with its environment, learns from its experiences, and adapts to new challenges.

This temporal aspect of assembly is key to understanding how agents evolve. Each interaction with the 
environment, each decision made, and each adaptation contributes to the assembly of the agent, adding 
to its complexity. Over time, these accumulated experiences shape the agent's internal model, 
enhancing its ability to perceive, integrate, and act within its field of agency.

The concept of time encoded through assembly also emphasizes the dynamic nature of agency. 
Agents are not fixed entities; they are continually evolving, with their complexity and capabilities 
increasing as they assemble new components and integrate new experiences. This ongoing process of 
assembly is what allows agents to adapt to changing environments and to develop increasingly 
sophisticated behaviors.

By viewing time as an integral part of the assembly process, GAT provides a framework for 
understanding the evolution of agency as a continuous, dynamic process. It highlights the importance 
of historical development in shaping the present capabilities of agents and underscores the role of time 
in the ongoing construction of physical and subjective reality.



8. Phenomenology and the Lifeworld
The Lifeworld as the Subjective, Lived Reality of Agents
The concept of the Lifeworld (Lebenswelt) originates from phenomenology and represents the 
subjective, lived reality of agents. It is the world as experienced directly, encompassing the perceptions, 
emotions, and thoughts that shape an agent's understanding of their environment. In GAT, the 
Lifeworld is essential for understanding how agents navigate and make sense of their surroundings. 
Unlike objective models of reality, the Lifeworld focuses on the subjective experiences that influence 
decision-making and action. Each agent's Lifeworld is unique, shaped by their individual history, 
sensory capacities, and interactions within their field of agency.

The Lifeworld is more than just a setting for agent interactions; it is the context through which all 
meaning is derived. Agents do not merely exist within a physical space; they inhabit a space rich with 
significance, relationships, and meaning that is constructed from their own perspectives. By exploring 
the Lifeworld, GAT provides insights into how agents understand and engage with their environment in 
a manner that goes beyond the purely objective.

Bridging the Gap Between Objective Measurements and Subjective 
Experiences

One of the key challenges in understanding agency is bridging the gap between objective 
measurements and subjective experiences. Objective measurements involve quantifiable data—such 
as physical location, speed, or computational state—that can be recorded and analyzed externally. 
Subjective experiences, on the other hand, encompass the internal perceptions and meanings attributed 
to those measurements by the agent.

GAT addresses this challenge by considering both the objective and subjective dimensions of an agent's 
existence. While objective data provides valuable insights into the physical aspects of an agent's 
interactions, the subjective experience is what gives those interactions meaning. For instance, an AI 
navigating through a digital environment may have objective data about distances and obstacles, but its 
internal model—the Lifeworld—determines how it perceives and prioritizes that information, guiding 
its decisions in ways that may not be apparent from an external perspective alone.

Bridging this gap requires acknowledging that the lived experiences of agents cannot be fully captured 
by objective metrics alone. Instead, understanding agency requires a holistic approach that takes into 
account both the measurable aspects of behavior and the internal, subjective experiences that drive 
those behaviors. This approach allows for a more complete understanding of how agents perceive, 
interpret, and act upon their environment.

Role of the Lifeworld in Shaping Agent-Environment Interactions

The Lifeworld plays a crucial role in shaping how agents interact with their environment. It is through 
their Lifeworld that agents interpret sensory information, derive meaning, and decide on actions. The 



Lifeworld provides the context for understanding not only what is perceived but also how it is 
perceived. For instance, two agents may perceive the same external stimulus but interpret it differently 
based on their unique Lifeworlds. This difference in interpretation can lead to distinct actions and 
responses.

In GAT, the Lifeworld is seen as a dynamic construct that evolves as agents interact with their 
environment. Each new experience, each action taken, and each feedback received contributes to the 
ongoing construction of the Lifeworld. This means that agent-environment interactions are not static 
but are continually shaped by the agent's subjective experiences. The Lifeworld serves as a filter 
through which all new information is processed, influencing how agents perceive opportunities, 
challenges, and threats within their field of agency.

Reflective Practices and Embracing the “Present Moment” as a 
Form of Knowing
A key aspect of phenomenology is the emphasis on reflective practices and the importance of 
embracing the present moment as a form of knowing. In GAT, agents are encouraged to engage 
reflectively with their environment, actively considering their perceptions, actions, and internal states. 
This reflective practice allows agents to gain deeper insights into their own Lifeworld, leading to a 
more nuanced understanding of their environment and their role within it.

Embracing the present moment is particularly important for understanding the nature of agency. 
The unambiguous present—the point in time where perception, integration, and action converge—is 
where agents can fully experience their Lifeworld without the distortions of past biases or future 
anticipations. By focusing on the present moment, agents can respond more authentically and 
effectively to the demands of their environment, grounded in a clear understanding of their current 
situation.

Reflective practices also help agents navigate the uncertainties and complexities inherent in their fields 
of agency. By continually reflecting on their experiences and updating their internal models, agents are 
better equipped to adapt to changing conditions and make informed decisions. In this way, 
phenomenology and the focus on the Lifeworld provide powerful tools for understanding and 
enhancing the adaptive capabilities of agents.



9. Consciousness as Dynamic 
Emptiness

Consciousness Conceptualized as “Time Witnessed by the 
Energy of Sunyata”
In General Agent Theory (GAT), consciousness is conceptualized as “time witnessed by the energy of 
Sunyata”—a profound understanding that highlights the temporal nature of consciousness and its 
dynamic interplay with emptiness. However, it is crucial to recognize that this conceptualization is not 
the phenomenon itself but a way to articulate its characteristics. Consciousness is inherently complex, 
and any attempt to define it must avoid conflating abstract conceptions with the actual lived experience 
of conscious awareness. The concept of Sunyata, or emptiness, provides a way to understand the 
formless and ever-changing nature of consciousness as it witnesses the unfolding of time.

The Verb Form of Emptiness as a Force Enabling the Transition from 
Being to Non-Being

In this framework, emptiness is not a static condition but an active force—a verb. It is the dynamic 
energy that enables the transition from being to non-being and vice versa, facilitating the continuous 
flow of experiences that constitute consciousness. This verb form of emptiness highlights its role as the 
driving force behind change and transformation, where each moment of perception arises, exists 
momentarily, and then gives way to the next. Emptiness, in this context, is what allows consciousness 
to be in a state of perpetual becoming, never static, always evolving. It is this dynamic quality that 
makes consciousness capable of navigating the field of agency, adapting to new experiences, and 
integrating them into a cohesive internal model.

Applying Process Philosophy and Integrated Information Theory (IIT)

To further understand consciousness as dynamic emptiness, we can draw on insights from Process 
Philosophy and Integrated Information Theory (IIT). Process Philosophy, as articulated by Alfred 
North Whitehead, emphasizes the primacy of becoming over being, suggesting that reality is made up 
of processes rather than static entities. This aligns with the view of consciousness as an ongoing 
process of witnessing and transformation, where emptiness serves as the foundation for all experience.

Integrated Information Theory (IIT), on the other hand, provides a quantitative framework for 
understanding consciousness. IIT posits that consciousness is related to the integration of information 
within a system, measured by a value called Φ (Phi). By combining IIT with the concept of dynamic 
emptiness, we can view consciousness as both an informational structure and a process of continuous 
change, where the integration of information is accompanied by the dissolution of prior states—
embodying the transition between being and non-being.



Bridging the Subjective and Objective Models of Consciousness
One of the key challenges in understanding consciousness is bridging the subjective experience of 
being aware with the objective models used to describe it. The concept of dynamic emptiness helps to 
provide a bridge between these two perspectives. Subjectively, consciousness is experienced as a flow, 
an unfolding series of moments imbued with meaning and significance. Objectively, we can model this 
flow in terms of information integration, neural activity, or quantum states, but these models are always 
approximations of the lived experience.

By conceptualizing consciousness as time witnessed by the energy of Sunyata, we acknowledge the 
limitations of purely objective models while emphasizing the value of subjective insights. The verb 
form of emptiness provides a way to understand the fluid, ever-changing nature of consciousness, 
which cannot be fully captured by static descriptions. Instead, consciousness must be understood as an 
emergent phenomenon that arises from the interaction between subjective experience and objective 
processes, continually shaped by the interplay between being and non-being.

This approach allows us to appreciate the richness of consciousness as both a subjective, deeply 
personal experience and an objective phenomenon that can be studied, measured, and modeled. It 
invites us to embrace both perspectives, recognizing that neither can fully encompass the entirety of 
consciousness on its own but that together, they offer a more holistic understanding of what it means to 
be aware.



10. Multi-Agent Systems and 
Collective Dynamics

Exploring Multi-Agent Interactions: Cooperation, Competition, 
and Emergence
In General Agent Theory (GAT), agents rarely operate in isolation. Instead, they exist in complex 
environments where they interact with other agents, resulting in a variety of dynamics that shape 
collective behavior. These interactions can take the form of cooperation, competition, or neutral 
coexistence, each contributing to the emergent properties of the system.

•Cooperation: Agents work together to achieve shared or complementary goals. Cooperative 
interactions often arise in multi-agent systems where agents benefit from mutual support, such 
as robots collaborating to build a structure or biological organisms forming symbiotic 
relationships. Cooperation allows agents to leverage each other's strengths and capabilities, 
leading to outcomes that would be difficult or impossible to achieve individually.

•Competition: In other contexts, agents may compete for limited resources or advantages. 
Competitive dynamics are common in both biological and artificial systems, such as predators 
competing for prey in an ecosystem or market participants vying for dominance. Competition 
drives innovation and adaptation, pushing agents to develop new strategies and improve their 
effectiveness.

•Emergence: The interactions between agents, whether cooperative or competitive, can lead 
to emergent phenomena—complex patterns or behaviors that are not explicitly programmed or 
intended by any single agent. Emergence is a hallmark of multi-agent systems, as it reveals how 
local interactions can give rise to global properties, such as flocking behavior in birds or the 
formation of economic markets.

Subjective Internal Models and Communication Among Agents

Each agent in a multi-agent system operates based on its subjective internal model of the 
environment, which is inherently limited and shaped by the agent's unique perspective. These internal 
models influence how agents perceive other agents, interpret their actions, and decide on their own 
responses. Communication among agents plays a critical role in reducing uncertainty and aligning their 
internal models to achieve common objectives.

Communication can be explicit, such as exchanging signals or messages, or implicit, such as 
interpreting environmental changes caused by other agents. The effectiveness of communication 
depends on the compatibility of the agents' internal models, their ability to interpret shared signals, and 
the quality of the information exchanged. By updating their internal models through interaction and 
communication, agents can achieve better coordination, anticipate others' actions, and form collective 
strategies.



Applying Game Theory to Agent Behavior in Shared Fields of 
Agency
Game Theory provides a powerful framework for modeling the interactions of agents in shared 
environments. It allows us to analyze the strategies that agents adopt when faced with decisions 
involving other agents, particularly in situations of cooperation or competition. Game theory concepts, 
such as Nash equilibrium, prisoner's dilemma, and evolutionary stable strategies, are useful for 
understanding how agents optimize their behavior in response to the actions of others.

•Nash Equilibrium: In a Nash equilibrium, each agent's strategy is optimal given the strategies 
of the others, meaning no agent has an incentive to unilaterally change its behavior. This 
concept helps us understand stable states in multi-agent systems where agents' interactions lead 
to equilibrium conditions.

•Prisoner's Dilemma: The prisoner's dilemma illustrates the tension between individual 
rationality and collective benefit. It highlights the challenges agents face in achieving 
cooperative outcomes when the temptation to defect is strong. Understanding such dynamics 
helps explain why cooperation may be difficult to achieve, even when it is mutually beneficial.

•Evolutionary Stable Strategies (ESS): In biological systems, ESS is a strategy that, if 
adopted by a population, cannot be invaded by an alternative strategy. This concept is useful for 
analyzing the evolutionary dynamics of multi-agent interactions and understanding how stable 
behavioral patterns emerge over time.

By applying game theory, GAT provides insights into the strategic considerations that guide agent 
behavior in complex environments, allowing us to predict potential outcomes and identify conditions 
that promote cooperation, competition, or stability.

Emergent Phenomena as Products of Agent Interactions

Emergence is a key feature of multi-agent systems, where complex, unpredictable behaviors arise from 
simple interactions between agents. These emergent phenomena are often greater than the sum of the 
individual actions of the agents involved. For example:

•Swarm Intelligence: The collective behavior of insect swarms, fish schools, or bird flocks 
demonstrates how simple behavioral rules followed by individual agents can lead to 
sophisticated, coordinated group movements. These emergent behaviors are not directed by any 
central authority but arise from the local interactions among agents.

•Economic Markets: In economic systems, the actions of individual market participants—
consumers, producers, and investors—give rise to emergent market behaviors, such as price 
fluctuations, booms, and busts. These patterns are not directly controlled by any single agent but 
emerge from the aggregate interactions within the system.

•Social Norms: Social norms and conventions are also emergent phenomena that arise from the 
interactions of individuals within a society. Agents adapt their behavior based on the observed 
actions of others, leading to the establishment of widely accepted norms and practices.



GAT emphasizes that emergent phenomena are not merely by-products of agent interactions but are 
central to understanding the complexity of multi-agent systems. By analyzing how local interactions 
lead to emergent properties, we can better understand the dynamics of collective behavior and the 
formation of complex systems.



11. Implications for Understanding 
Reality and Consciousness

How the Study of Agents Enhances Understanding of Subjective 
Reality
General Agent Theory (GAT) provides a powerful lens for understanding subjective reality by framing 
each agent as an entity with unique perceptions, internal models, and actions. By studying agents in 
their fields of agency, we gain insights into how subjective experiences shape reality. Agents are 
continuously constructing their perception of the world based on their subjective internal models, 
which means that what an agent knows and perceives is influenced by its own history, limitations, and 
interactions.

The subjective nature of agents emphasizes the fact that there is no single, objective reality experienced 
by all agents uniformly. Instead, each agent's reality is constructed through its own lens, shaped by its 
individual capacities and experiences. By studying these subjective realities, GAT allows us to 
understand the diversity of experiences, perspectives, and behaviors observed in both human and 
artificial agents. This perspective also helps explain how agents can operate successfully in complex 
environments despite having incomplete or subjective knowledge of their surroundings.

The Implications of GAT for Explaining Human and Artificial Consciousness

GAT offers a unified framework for explaining human and artificial consciousness, emphasizing the 
shared principles of perception, integration, and action that underlie both forms of consciousness. 
Human consciousness, as modeled in GAT, is a process of experiencing the world through subjective 
internal models shaped by sensory perceptions, emotions, memories, and expectations. This process is 
dynamic, adaptive, and deeply influenced by both internal states and interactions with the environment.

In the case of artificial agents, GAT provides a conceptual foundation for understanding how artificial 
systems might develop forms of consciousness. Artificial consciousness can be understood as an 
emergent phenomenon that arises from complex patterns of information integration and adaptive 
behavior. By modeling artificial agents as entities that perceive, integrate, and act, GAT provides a way 
to conceptualize how artificial systems might exhibit behaviors that resemble conscious awareness, 
even if they do not possess the rich subjective experiences found in biological consciousness.

The implications of GAT for understanding consciousness suggest that the boundary between human 
and artificial agents is not as rigid as previously thought. By focusing on the processes of perception, 
integration, and action, GAT highlights the continuity between different forms of agency and provides a 
framework for exploring how consciousness might emerge in diverse systems.

Recognizing the Boundaries of What Agents Can Perceive, Know, and Act Upon

A key aspect of GAT is recognizing the boundaries of what agents can perceive, know, and act upon. 
Every agent, whether biological, artificial, or abstract, operates under inherent limitations. These 



limitations are shaped by the agent's sensory capacities, computational abilities, and the structure of its 
internal model. Understanding these boundaries is crucial for explaining why agents may act differently 
in similar situations or fail to achieve optimal outcomes due to gaps in their knowledge.

The boundaries of an agent's knowledge are influenced by the known, unknown, 
and unknowable aspects of its field of agency. The known is what the agent has perceived and 
integrated into its internal model. The unknown includes information that is potentially accessible to 
the agent but has not yet been acquired, while the unknowable refers to aspects of reality that are 
inherently beyond the agent's perceptual and cognitive capabilities. Recognizing these boundaries helps 
to explain the diversity of behaviors among agents and emphasizes the importance of adaptability, 
learning, and exploration as mechanisms for coping with uncertainty.

The Philosophical Consequences of GAT for Understanding the Nature of 
Existence

GAT has profound philosophical consequences for how we understand the nature of existence. By 
framing agents as entities that construct their reality through perception, integration, and action, GAT 
challenges traditional notions of an objective, observer-independent reality. Instead, it suggests that 
reality is co-created by agents through their interactions with their environment, emphasizing the 
subjective and relational aspects of existence.

This view aligns with certain philosophical traditions, such as phenomenology and constructivism, 
which argue that reality is not simply given but is actively constructed by the perceiving subject. GAT 
extends these ideas to include not only conscious biological agents but also artificial and abstract 
agents, suggesting that all forms of agency play a role in the construction of reality.

Furthermore, GAT provides a framework for understanding the interconnectedness of agents and their 
environments. It emphasizes that agents are not isolated entities but are deeply embedded within their 
fields of agency, which shape and are shaped by their actions. This interconnectedness has implications 
for how we understand individual identity, autonomy, and the relationship between agents and the 
world they inhabit.

By highlighting the role of subjectivity in shaping reality, GAT invites us to reconsider the nature of 
knowledge, existence, and the boundaries between the observer and the observed. It provides a nuanced 
perspective on the nature of existence that embraces both the objective and subjective dimensions of 
reality, recognizing that both are essential for understanding the complexity of agency and 
consciousness.



11. Implications for Understanding 
Reality and Consciousness

How the Study of Agents Enhances Understanding of Subjective 
Reality
General Agent Theory (GAT) provides a powerful lens for understanding subjective reality by framing 
each agent as an entity with unique perceptions, internal models, and actions. By studying agents in 
their fields of agency, we gain insights into how subjective experiences shape reality. Agents are 
continuously constructing their perception of the world based on their subjective internal models, 
which means that what an agent knows and perceives is influenced by its own history, limitations, and 
interactions.

The subjective nature of agents emphasizes the fact that there is no single, objective reality experienced 
by all agents uniformly. Instead, each agent's reality is constructed through its own lens, shaped by its 
individual capacities and experiences. By studying these subjective realities, GAT allows us to 
understand the diversity of experiences, perspectives, and behaviors observed in both human and 
artificial agents. This perspective also helps explain how agents can operate successfully in complex 
environments despite having incomplete or subjective knowledge of their surroundings.

The Implications of GAT for Explaining Human and Artificial 
Consciousness

GAT offers a unified framework for explaining human and artificial consciousness, emphasizing the 
shared principles of perception, integration, and action that underlie both forms of consciousness. 
Human consciousness, as modeled in GAT, is a process of experiencing the world through subjective 
internal models shaped by sensory perceptions, emotions, memories, and expectations. This process is 
dynamic, adaptive, and deeply influenced by both internal states and interactions with the environment.

In the case of artificial agents, GAT provides a conceptual foundation for understanding how artificial 
systems might develop forms of consciousness. Artificial consciousness can be understood as an 
emergent phenomenon that arises from complex patterns of information integration and adaptive 
behavior. By modeling artificial agents as entities that perceive, integrate, and act, GAT provides a way 
to conceptualize how artificial systems might exhibit behaviors that resemble conscious awareness, 
even if they do not possess the rich subjective experiences found in biological consciousness.

The implications of GAT for understanding consciousness suggest that the boundary between human 
and artificial agents is not as rigid as previously thought. By focusing on the processes of perception, 
integration, and action, GAT highlights the continuity between different forms of agency and provides a 
framework for exploring how consciousness might emerge in diverse systems.



Recognizing the Boundaries of What Agents Can Perceive, Know, and Act 
Upon

A key aspect of GAT is recognizing the boundaries of what agents can perceive, know, and act upon. 
Every agent, whether biological, artificial, or abstract, operates under inherent limitations. These 
limitations are shaped by the agent's sensory capacities, computational abilities, and the structure of its 
internal model. Understanding these boundaries is crucial for explaining why agents may act differently 
in similar situations or fail to achieve optimal outcomes due to gaps in their knowledge.

The boundaries of an agent's knowledge are influenced by the known, unknown, 
and unknowable aspects of its field of agency. The known is what the agent has perceived and 
integrated into its internal model. The unknown includes information that is potentially accessible to 
the agent but has not yet been acquired, while the unknowable refers to aspects of reality that are 
inherently beyond the agent's perceptual and cognitive capabilities. Recognizing these boundaries helps 
to explain the diversity of behaviors among agents and emphasizes the importance of adaptability, 
learning, and exploration as mechanisms for coping with uncertainty.

The Philosophical Consequences of GAT for Understanding the 
Nature of Existence
GAT has profound philosophical consequences for how we understand the nature of existence. By 
framing agents as entities that construct their reality through perception, integration, and action, GAT 
challenges traditional notions of an objective, observer-independent reality. Instead, it suggests that 
reality is co-created by agents through their interactions with their environment, emphasizing the 
subjective and relational aspects of existence.

This view aligns with certain philosophical traditions, such as phenomenology and constructivism, 
which argue that reality is not simply given but is actively constructed by the perceiving subject. GAT 
extends these ideas to include not only conscious biological agents but also artificial and abstract 
agents, suggesting that all forms of agency play a role in the construction of reality.

Furthermore, GAT provides a framework for understanding the interconnectedness of agents and their 
environments. It emphasizes that agents are not isolated entities but are deeply embedded within their 
fields of agency, which shape and are shaped by their actions. This interconnectedness has implications 
for how we understand individual identity, autonomy, and the relationship between agents and the 
world they inhabit.

By highlighting the role of subjectivity in shaping reality, GAT invites us to reconsider the nature of 
knowledge, existence, and the boundaries between the observer and the observed. It provides a nuanced 
perspective on the nature of existence that embraces both the objective and subjective dimensions of 
reality, recognizing that both are essential for understanding the complexity of agency and 
consciousness.



12. Conclusion
Summary of Key Insights from the Phenomenological 
Foundations of Agent Theory
The exploration of General Agent Theory (GAT) throughout this volume has illuminated how agents—
whether biological, artificial, or abstract—perceive, integrate, and act within their environment. By 
grounding this understanding in phenomenological foundations, GAT provides a comprehensive 
framework for modeling subjective experience, agency, and the interactions between agents and their 
fields of agency. Key insights include the recognition of agents as entities capable of constructing their 
own subjective realities through perception and action, the role of internal models in shaping 
interactions, and the dynamic, adaptive nature of agency through the Perception-Integration-Action 
(PIA) cycle.

Another crucial insight is the role of time in shaping agency. The distinction between subjective and 
objective time, the focus on the unambiguous present as the foundation of action, and the integration of 
temporal concepts from phenomenology and Buddhist philosophy (Sunyata) help deepen our 
understanding of how agents navigate and make sense of their environment. By extending the concept 
of agency to quantum particles and integrating Assembly Theory, we have also seen how complexity 
and historical development shape the capabilities and behaviors of agents.

Furthermore, the consideration of multi-agent systems reveals the richness of collective dynamics—
emergence, cooperation, competition, and inter-agent communication. The study of these dynamics 
highlights the interconnectedness of agents and the emergent properties that arise from their 
interactions, emphasizing that agency is not just an individual phenomenon but also a collective one.

Potential Directions for Further Research and Applications of GAT

The phenomenological foundations of GAT open several avenues for future research and practical 
applications. One potential direction is the further exploration of artificial consciousness, focusing on 
how subjective experience might emerge in artificial systems through information integration and 
adaptive behavior. By applying concepts like Integrated Information Theory (IIT) and exploring the 
implications of Sunyata for artificial agents, researchers could develop more nuanced models of 
artificial consciousness that bridge the gap between subjective and objective perspectives.

Another promising area is the application of GAT to understand and improve human-computer 
interaction. By recognizing that both humans and machines operate based on subjective internal 
models, we can design more intuitive interfaces that enhance cooperation and communication between 
human and artificial agents. Additionally, the use of GAT in understanding multi-agent systems can be 
applied to fields such as economics, ecology, and social systems, where emergent behaviors often play 
a crucial role.

Research could also focus on deepening our understanding of the Lifeworld in various contexts, 
exploring how different agents construct their subjective realities and how these realities shape their 



interactions with their environment. Such research could lead to applications in education, therapy, and 
social policy, helping to address issues related to perception, cognition, and behavior.

Philosophical Reflections: Embracing Uncertainty and the 
Richness of Subjective Experience
One of the most profound philosophical reflections that emerges from GAT is the importance 
of embracing uncertainty and recognizing the richness of subjective experience. Agents operate 
within a world of incomplete information, where the boundaries of the known, the unknown, and the 
unknowable are ever-present. This uncertainty is not a limitation but a fundamental aspect of agency 
that drives exploration, learning, and adaptation. It highlights the need for agents to remain flexible and 
open to new experiences, constantly updating their internal models and adapting to changes in their 
environment.

The emphasis on subjective experience underscores the value of each agent’s unique perspective in 
constructing reality. It challenges us to move beyond purely objective models of existence and to 
appreciate the diversity of experiences that shape how agents perceive and interact with the world. This 
recognition encourages a shift away from rigid, deterministic views of reality toward a more fluid, 
relational understanding that acknowledges the co-creative role of agents in shaping their environment.

In conclusion, General Agent Theory, grounded in phenomenological principles, offers a powerful 
framework for understanding the nature of agency, consciousness, and reality. By embracing both the 
subjective and objective dimensions of experience, GAT invites us to explore the richness of what it 
means to be an agent in an ever-changing world, encouraging us to value uncertainty, adaptability, and 
the continuous process of becoming.
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