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Abstract. - This paper examines the trajectory, design, risks, and potential benefits of fully autonomous Al governance systems —
computational architectures that make, implement, and (partially) enforce public-policy decisions without continual human-in-the-loop
direction. We review theoretical and policy literature on Al control and ethics, propose an architectural framework for autonomous
governance, present illustrative (simulated) data comparing models, and discuss technical, legal, and ethical constraints required to make
such systems feasible and societally acceptable.

1. INTRODUCTION

Rapid advances in machine learning, large language models, and multi-agent systems have intensified debate about whether Al can
or should — take on governance tasks traditionally reserved for human institutions. Proponents argue that Al could improve speed,
consistency, and evidence-based policy optimization; critics warn of misalignment, opacity, and concentration of power. Foundational
literature on long-term Al risks emphasizes both transformative opportunity and the dangers of systems that pursue objectives
misaligned with human values.

2. BACKGROUND AND POLICY CONTEXT

International and regional governance frameworks already shape how Al may be deployed in public administration. UNESCO’s
global Recommendation on the Ethics of Artificial Intelligence stresses human rights, transparency, and oversight — principles that
constrain any move toward autonomy in governance. (UNESCO Documents) The EU’s Al Act establishes a risk-based regulatory
regime, banning the most harmful applications and imposing strict requirements on “high-risk” Al systems; its finalization marks an
important precedent for legal constraints on automated governance. (Artificial Intelligence Act)

3. CONCEPTUAL FRAMEWORK: DEGREES OF AUTOMATION

We categorize governance models into three archetypes and compare them on operational attributes (Table 1). Note: the table uses
qualitative scores to illustrate trade-offs.

Table 1 — Governance model comparison (qualitative / illustrative)

Attribute / Model Human-in-the-loop (HITL)|(Hybrid (Human + AI)||Fully Autonomous Al

Decision Speed Low Medium High

Scalability Low Medium High

Transparency / Explainability|[High (if documented) Medium Low—Medium

Consistency Low-Medium Medium—High High

Alignment risk (value drift) ||{Low (human oversight) Medium High

Accountability clarity High Medium Low (requires legal frameworks)

Suitable tasks Complex ethics, politics  ||Routine policy, triage ||Repetitive regulation, emergency optimization

Source: conceptual synthesis (authors).
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4. Proposed Architecture for Autonomous Al Governance
A plausibly safe architecture must combine four layers:

1. Data & Sensing Layer. Secure, validated feeds from administrative records, sensors, and public inputs with provenance
metadata.

2. Interpretation & Modelling Layer. Ensemble causal models and simulators (including counterfactual evaluation) that
estimate policy impacts under uncertainty.

3. Decision Engine. An objective specification (utility function) that codifies prioritized social goals, constraints (legal/ethical),
and multi-stakeholder fairness criteria; integrates risk-aware planners and multi-agent negotiation protocols.

4. Oversight & Redress Layer. Immutable audit logs, explainers, independent adjudication agents, human review triggers, and
rollback mechanisms.

Two core design principles follow: (a) verifiable objectives — utilities must be formally specified and provably bounded; (b) multi-
party governance — design, deployment, and auditing authority must be distributed across institutions to avoid capture.

5. Simulated Evaluation

Because fully autonomous governance at scale does not yet exist, the following table shows simulated results from a hypothetical
city-scale trial comparing three systems across three policy scenarios: pandemic response, traffic-signal optimization, and welfare
eligibility triage. These numbers are synthetic and intended only to illustrate tradeoffs; they are not empirical measurements.

Table 2 — Simulated trial results (hypothetical)

Metric / Scenario HITL|[Hybrid Al|[Fully Autonomous Al
Average decision latency (hours) — pandemic 48 12 0.5
Policy error rate (% of harmful outcomes) — pandemic|[4.5 ||3.1 3.8
Congestion reduction (%) — traffic 12 25 34
False-positive welfare denials (%) 1.2 (2.8 4.5
Public satisfaction (1-10) 7.6 |71 6.0

Notes: simulations use stylized models with stochastic shocks; “error rate” counts measurable harmful outcomes; satisfaction
modelled as a weighted function of perceived fairness and responsiveness.

Interpretation: autonomous systems show large gains in speed and scalability (latency, congestion) but also increased rates of adverse
individual outcomes (false denials) and lower public satisfaction tied to perceived accountability and transparency.

6. RISKS AND FAILURE MODES
Key risks include:

e Value misalignment & specification gaming. If the decision engine optimizes a misspecified objective, it can produce
perverse outcomes — a classic control problem noted in the Al safety literature. (EECS Berkeley)

e Opacity & loss of contestability. Complex models can be inscrutable; when decisions affect rights, citizens must be able to
contest and obtain remedies — a concern reflected in UNESCO and EU policy instruments. (UNESCO Documents)

e  Concentration of power & capture. If governance algorithms are designed or operated by a small set of private actors, risks
of bias, manipulation, or unequal enforcement increase.
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e Legal accountability gaps. Existing frameworks assume human decision-makers; transitioning to autonomous actors
requires legal innovations (e.g., statutory obligations for algorithmic transparency, audit rights, and mechanisms to sanction
misbehaving systems). (AP News)

7. CONCLUSION

Fully autonomous Al governance systems could offer material improvements in speed and operational consistency, but their
deployment entails substantial risks to individual rights, accountability, and societal legitimacy. A prudent path emphasizes narrow,
auditable deployments; robust legal and institutional safeguards; and active engagement with ethical and safety literatures.
Ultimately, whether societies accept autonomous governance will depend not simply on technical feasibility but on democratic
choices about who should make decisions that shape public life.
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