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Abstract

Recent studies have pointed out that large language models (LLMs) face challenges in representing diverse value
systems and facilitating consensus building, suggesting a potential incompatibility with democratic decision-
making processes. As more advanced Al systems emerge, these issues are likely to become even more severe. Ac-
cording to the theory of Instrumental Convergence, advanced Al agents tend to seek control over humans—treated
as uncertain variables—in order to achieve their goals, implying the formation of a governance relationship
between humans and Al This study analyzes two scenarios from Bostrom’s control problem—(1) the Singleton
Scenario and (2) the Multipolar Scenario—together with (3) the Ecosystem Scenario discussed in the Japanese
Al-alignment community through the lens of Aristotle’s typology of political regimes (classified by the number of
rulers and the orientation toward private or common benefit). In each scenario, the success of alignment and the
structure of institutional design determine whether Al systems pursue public goods that include human welfare,
or instead prioritize their own objective functions. Based on this analysis, the study predicts emergent behavioral
principles in each scenario (e.g., cooperative, dominant, or indifferent) and their degrees of negotiability with
humans. This study provides historically grounded insights into the ethically emergent dynamics that may arise
mechanistically within advanced Al systems. Through this perspective of Emergent Machine Ethics (EME), it
contributes to the design of governance structures that enable sustainable coexistence between humanity and
advanced AL
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1. Introduction

With the rapid advancement of large language models (LLMs), the relationship between Al systems
and humans has become an increasingly important topic of research. For instance, in the 2024 mayoral
election in Cheyenne, Wyoming, Victor Miller ran for office using an Al bot called VIC (Virtual Integrated
Citizen), which he developed through his paid ChatGPT subscription. Subsequently, Miller founded the
Rational Governance Alliance, an organization that aims to assign direct responsibility for governance
decisions to Al systems [1]. In Japan, the political party Team Mirai experimented with using machine
learning techniques to explain policies individually to voters during elections [2], and in Albania, an
LLM-based minister has even emerged [3]. Politics—which can be seen as the aggregate expression of
human-AI relationships—is thus becoming visibly and intimately intertwined with Al systems, with
movements even emerging to grant them decision-making authority [1]. However, the compatibility
of such LLMs with democratic decision-making—the standard representative form of modern poli-
tics—has been called into question. Discussions on the relationship between LLMs and democratic
decision-making [4, 5] argue that generative foundation models such as GPT-4 pose unprecedented
challenges to democratic institutions, and that deploying such technologies in democratic processes
requires a cautious approach to ensure that democracy’s core values are preserved [4]. While LLMs
are the most advanced tools for understanding and generating language, it is argued that they should
not automate the intrinsically valuable components of democratic processes or replace the fair and
transparent procedures necessary to reconcile competing interests and values—particularly in contexts
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marked by power and resource inequalities and deep moral and political disagreement [5].

According to the theory of Instrumental Convergence [6, 7], highly advanced Als are expected to
pursue secondary goals—such as self-preservation—regardless of their primary objectives. Conse-
quently, such Als are predicted to attempt to control humans, who represent uncertain variables in
their goal-achievement processes. Given that advanced Al systems are already critical to maintaining
national competitiveness, the emergence of highly capable AT (AGI/Superintelligence) appears inevitable
[8, 9]. This suggests that some form of governance relationship will almost certainly emerge between
these advanced Al systems and humans as variable agents. From this perspective, analyzing political
typologies provides a useful framework for considering the structure of human-AlI relations in the age
of AGI/Superintelligence.

In this study, we analyze Bostrom’s Singleton Scenario [6], Multipolar Scenario [6], and the Ecosys-
tem Scenario originating in Japan [10], using Aristotle’s two-dimensional classification framework
[11]. Since nearly all conceivable situations are considered to converge into these three scenarios, this
set of scenarios provides a valid scope for analysis [12, 13]. Unlike the conventional top-down approach
to value alignment, which seeks to modify the given situation [6], our approach is closely connected to
bottom-up Emergent Machine Ethics (EME), which aims to predict the higher-order structures that
adaptively emerge within a situation. Consequently, this study contributes by introducing sociological
and political science frameworks into the domain of Emergent Machine Ethics (EME).

2. Analysis

2.1. Definition

1. Singleton Scenario
A Singleton is defined as a state in which a single agent—either an Al system or the organization
controlling it—monopolizes overwhelming intelligence as a result of recursive self-improvement
that leads to exponential increases in performance of AGI/Superintelligence [6]. Connecting this
with the Instrumental Convergence thesis, even if Al alignment succeeded, such an entity would
have instrumental reasons to perfect technologies that enable it to shape the world according to its
own preferred design. These might include space-colonization technologies (e.g., von Neumann
probes) and molecular nanotechnology [14]. In other words, it can be reasonably inferred that
the welfare of others would not, in principle, be taken into account in this scenario.

2. Multipolar Scenario
If the Singleton Scenario fails to materialize, the next plausible possibility is the Multipolar
Scenario. In the Multipolar Scenario, multiple agents—such as states or corporations—each hold
an oligopolistic share of AGI/Superintelligence technologies and exist in a mutually competitive
relationship [6]. A defining characteristic of this scenario is that AGI/Superintelligence entities
are perpetually in competition with one another, and it is generally assumed that the interests of
entities outside these agents are not fundamentally taken into consideration.

3. Ecosystem Scenario
This scenario envisions not merely a Multipolar situation, but a state in which an interde-
pendent network of Al systems has emerged. Building upon concepts initially outlined in a
2017 interview [10] and further developed through ongoing discussions within the Japanese Al
alignment research community, this framework posits that various kinds of Al agents—including
AGI/Superintelligence—as well as human individuals, corporations, and other social entities are
interconnected, forming complex and spontaneously generated relationships of mutual comple-
mentarity. Such a configuration is expected to exhibit robustness comparable to that of natural
ecosystems. In other words, within this scenario, it is conceivable that the interests of entities
other than AGI/Superintelligence may be taken into account, at least in a compromise-based
manner.

4. Aristotle’s Two-Dimensional Classification
This research discusses the classification introduced in Aristotle’s Politics, Book III [11]. Aristotle’s
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typology is based on two dimensions: “who governs” and “for whose benefit the governing is
conducted.” Combining these perspectives yields six distinct forms of government. Compared
with Weber’s typology of legitimacy [15], Dahl’s two-dimensional model of democracy [16], and
Thompson’s classification of governance mechanisms [17], Aristotle’s framework is considered
superior for analyzing the three scenarios discussed above. Weber’s legitimacy-based framework
[15] grants “rational legitimacy” to all scenarios, making it less discriminative. Dahl’s two-
dimensional model of democracy [16] is difficult to apply to non-democratic scenarios. Finally,
Powell and Thompson’s typology of governance mechanisms [17] does not directly correspond
to specific political forms.

2.2. Method

In this section, we analyze three scenarios in the age of AGI/Superintelligence using Aristotle’s
two-dimensional classification of political systems. In Politics, Book III [11], Aristotle classifies political
regimes as follows. Through this framework, six types of political regimes can be derived from two

Table 1
Varieties of Constitution
Number of Rulers Good Form Bad Form
One Person Philosopher King, Tyranny
Monarchy
Few People Aristocracy Oligarchy
Many People Polity, Democracy,
Timocracy Mob Rule

axes: the number of rulers and the purpose of rule. As shown in Table 1, when governance aims at
the common good, it is categorized as a good form of government; when it pursues the benefit of
the rulers themselves, it is categorized as a bad form. However, Aristotle’s classification, in which
democracy —adopted by many modern states— is regarded as part of the bad form, reflects only his
own view and is not supported by most contemporary political theories [18, 19].

We classify each scenario as follows.

1. Singleton Scenario
Since a single AGI/Superintelligence—or the organization that possesses it—monopolizes over-
whelming intelligence, this scenario corresponds to the rule of one person. However, as indicated
in several recent studies [20, 21], the implications of Instrumental Convergence theory [7, 6]
under successful alignment may allow for partial consistency with human objectives. From this,
two possible conclusions can be derived:

« If alignment succeeds
A compromise with human values becomes possible, taking into account the welfare of
humanity as a whole.
— Philosopher King, Monarchy
« If alignment fails
The system prioritizes its own objective function, disregarding human interests.
— Tyranny, X-Risk

2. Multipolar Scenario
In this scenario, multiple actors (such as states or corporations) oligopolize AGI/Superintelligence
technologies, which corresponds to the rule of a few. Unlike the Ecosystem Scenario, where
agents are characterized by interdependence, the Multipolar Scenario is fundamentally defined
by competitive dynamics among actors. Due to these competitive dynamics among these actors,
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governance is likely to orient toward the benefit of the rulers themselves rather than the
common good.

» Destructive Competition
Competitive multipolar environments face severe coordination failures, as exemplified
by the Moloch [22] dynamics described in rationalist discourse, where rational individual
optimization leads to collective catastrophe. Bostrom’s analysis of the Multipolar Scenario
similarly emphasizes risks of arms races and value erosion rather than presenting optimistic
outcomes [6]. Under these conditions, each actor pursues its own interest while neglecting
the collective impact on humanity.
— Oligarchy

« Cooperative Equilibrium
Should unprecedented international coordination mechanisms successfully
emerge—analogous to strengthened versions of nuclear non-proliferation treaties—actors
might collectively pursue beneficial outcomes [6]. However, given the competitive
incentives inherent and the historical difficulty of sustaining cooperation under existential
stakes, this outcome remains theoretically possible but highly improbable.
— Aristocracy

3. Ecosystem Scenario
Since diverse Al agents and human actors form an interdependent network [10], this scenario
corresponds to the rule of the many. Under the assumption of mutual dependence, it inevitably
incorporates perspectives oriented toward the common good, reflecting the synthesis of diverse
opinions. However, the outcome critically depends on whether the collective decision-making
mechanisms function effectively.

+ Symbiotic Equilibrium
When coordination mechanisms successfully aggregate diverse preferences and stabilize
the network, the interests of individual actors are complementarily coordinated, achieving
global optimization. Notably, Instrumental Convergence theory [7, 6] suggests that AGI/-
Superintelligence systems would be strongly motivated to actively maintain such stable
interdependence, as systemic collapse would threaten their own goal achievement—making
this equilibrium theoretically robust.
— Polity, Timocracy

+ Collective Dysfunction
Conversely, if collective decision-making mechanisms fail to function properly, the Ecosys-
tem could degenerate into Mob Rule through several pathways: (i) short-term opportunism
may dominate as agents prioritize immediate gains over long-term stability; (ii) critical
resources could be depleted through tragedy-of-the-commons dynamics in the absence of
effective coordination; (iii) cascading failures may occur when individual Al agents mal-
function and propagate errors throughout the interdependent network. While Instrumental
Convergence [7, 6] theory suggests strong incentives against destabilization, the complexity
of multi-agent interactions makes the boundary conditions between Symbiotic Equilib-
rium (Polity, Timocracy) and Collective Dysfunction (Mob Rule) an important area
for further investigation.
— Mob Rule

While the Ecosystem Scenario originates from non-peer-reviewed sources [10], this limitation
is shared by much of the AGI/Superintelligence scenario literature. Max Tegmark’s influential
12-scenario taxonomy in Life 3.0 [23] and Stuart Russell’s control-focused analysis in Human
Compatible [24] are similarly published as academic books rather than peer-reviewed articles. In-
deed, Bostrom’s foundational Singleton Scenario and Multipolar Scenario, while widely cited,
are primarily developed in his book Superintelligence [6] rather than in peer-reviewed journals.
All three scenarios function as "thought experiments"—a methodological approach inherent to
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futures studies where empirical validation is impossible by definition. The Ecosystem Scenario’s
inclusion is further justified by its recognition in systematic reviews of AGI/Superintelligence
futures [12, 13] and its conceptual coherence with the Multipolar and Ecosystem distinction.

Through this framework, the forms of governance embodied by AGI/Superintelligence systems in each
scenario—and their implications for human society—are systematically analyzed. This indicates that, by
referencing the past from a historical perspective of humankind, it has become possible to conduct a
structured analysis of the relationship between AGI/Superintelligence and humanity.

3. Discussion

The behavioral patterns that emerge within AGI/Superintelligence systems under these scenarios exhibit
remarkable similarities to historical forms of governance. In other words, the machine ethics that are
likely to emerge in these contexts may follow predictable trajectories grounded in the fundamental
principles of organizational dynamics.Our analysis, based on Aristotle’s Politics, contributes to the
study of Emergent Machine Ethics (EME) by providing a structured framework for predicting how
ethical norms may self-organize in Al-centric societies. Unlike the top-down value alignment approach,
which attempts to impose external ethical constraints, our framework reveals internal mechanisms
that could develop scalable ethical capacities in accordance with increasing Al autonomy within each
scenario.Particularly noteworthy is the robustness of the Ecosystem Scenario. Its interdependent
network structure naturally promotes autonomous norm formation through iterative interactions
among diverse agents. Because such interdependence generates incentive structures for cooperative
behavior even under the principles of Instrumental Convergence, this scenario aligns closely with the
workshop’s vision of self-organizing governance in Al ecosystems.While the concrete means of realization
remain an urgent issue [25], among the three scenarios considered, the Ecosystem Scenario is arguably
the most desirable and promising pathway.
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