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Abstract

The smart city paradigm has advanced urban governance through data integration and
predictive analytics. However, recent advances in autonomous Al systems have enabled the
emergence of “agentic urban management”—a governance architecture in which autonomous
agents continuously optimize urban systems toward codified public value goals. By linking
agentic urban management to “smart knowledge management,” this paper argues that agentic
governance is structurally dependent on smart knowledge infrastructures. Drawing on
cybernetic governance theory, the knowledge-based view of organization, public value theory,
and the digital governance literature, this paper provides an integrated framework for linking
urban multi-agent systems with smart knowledge architectures. The paper concludes that
agentic cities are not simply symbols of technological transformation, but represent a transition
to autonomous knowledge-based governance ecosystems.

Keywords: Agentic city, smart city, generative artificial intelligence, emerging technologies,
agentic urban management.

Introduction

The smart city discourse has historically emphasized digital infrastructure, data integration, and
predictive analytics (Batty et al., 2012; Kitchin, 2014). Corporate initiatives such as the “Smart
Cities” program at leading technology companies are examples of early efforts to make urban
systems measurable and optimizable. Cities such as Singapore have shown that digital
integration can increase administrative efficiency. However, these initiatives have remained
largely at the level of information and predictive governance.

Agentic urban governance represents a structural evolution: Al agents not only interpret urban
data but also execute coordinated actions toward public value goals. This transition requires a
new knowledge paradigm—“smart knowledge management”—that supports machine-readable
policy logic, dynamic learning, and the integration of institutional memory.

Cities as knowledge systems

The knowledge-based perspective posits that organizations gain strategic advantage from their
knowledge integration capabilities (Grant, 1996). In urban governance, knowledge is
distributed across organizations, datasets, regulations, and citizen interactions. From this
perspective, smart cities are not simply sensor networks, but knowledge ecosystems
(Anthopoulos, 2017).
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Smart Knowledge Management
Smart knowledge management goes beyond traditional knowledge management and embeds
Al-based reasoning, contextual awareness, and adaptive learning into organizational knowledge
systems (Hassanzadeh, 2025). It includes:

« Structured and unstructured knowledge

* Policy documents

* Operational rules

* Real-time data

* Machine reasoning capabilities
Unlike classical knowledge management models (Nonaka & Takeuchi, 1995), Smart
knowledge management involves algorithmic agents that are able to act on encoded knowledge
assets.

Cybernetic governance and feedback systems

Urban governance increasingly resembles cybernetic systems with continuous feedback loops
(Beer, 1972). Agentic urban management reinforces this logic through:

+ Real-time monitoring

* Continuous optimization

* Autonomous corrective action

. However, such systems require robust knowledge representation mechanisms to avoid system
instability.

Optimizing public value

The public administration literature emphasizes the creation of public value as the main mission
of governance (Moore, 1995). Therefore, Agentic systems should operationalize public values,
without reducing them to purely technical indicators.

Agentic urban management as a knowledge-based architecture
Agentic urban management is structurally dependent on Smart knowledge management in five
layers:

A. Knowledge encoding layer

Policies should be converted into machine-readable logic. This is in line with the principles of
digital age governance (Dunleavy et al., 2006). Smart knowledge management ensures:

* Development of ontologies

* Semantic interoperability

* Coding of policy logic

* Regulatory traceability

B. Knowledge integration layer

Urban systems are distributed across organizations. Smart knowledge management creates
cross-sector knowledge graphs that link:

* Transportation data

* Energy consumption

» Environmental indicators

* Budget allocation
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* Citizen feedback

C. Learning and adaptation layer

Based on organizational learning theory (Argyris & Schon, 1978), Agentic systems must:
* Evaluate consequences

* Adjust decision parameters

* Update policy interpretations

Smart knowledge management provides institutional memory and feedback repositories.

D. Multi-agent coordination layer

Agentic governance requires negotiation between domain agents (transport, energy, urban
planning, etc.). Smart knowledge management allows for:

* Shared knowledge schemas

* Conflict resolution rules

* Priority hierarchies

* Value weighting

E. Governance and audit layer

Algorithmic accountability requires transparency (Pasquale, 2015). Smart knowledge
management ensures:

* Decision traceability

* Argument reconstruction

* Audit logging

* Ethical constraints documentation

From Smart Data to Smart Action

Urban progress can be mapped into five maturity stages:

1. Data-driven city

2. Knowledge-integrated city

3. Predictive city

4. Smart knowledge management-based city

5. Agent-driven city

Proposition 1: Agent-driven city performance is positively related to smart knowledge
management maturity.

Proposition 2: Weak knowledge governance increases the risk of systemic bias in autonomous
urban agents.

Governance and institutional implications

A. Redistribution of administrative authority

As decision-making authority is transferred to smart agents, accountability frameworks must
adapt (Kitchin, 2017).

B. Risk of overoptimization
Algorithmic systems may favor efficiency over fairness unless public values are explicitly
embedded.
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Institutional Capacity Gap

Cities that lack knowledge encoding infrastructure may struggle to securely deploy Agentic
systems, increasing the performance gap between cities. The risk analysis in knowledge-based
autonomy is depicted in the table below.

Risk type Knowledge cause Smart knowledge management solution
Intensification of bias Historical data Justice-oriented audit
distortion
Political deviation Incomplﬁtflee(;odmg of Continuous audit of rules
Over-centralization Knowledge monopoly Distributed knowledge governance

Cyber risk Centralized architecture Modular layering of knowledge

Agentic urban governance should not be understood as “replacing managers with artificial
intelligence”, but rather as:

Innovative knowledge-based leadership using the speed and precision of machines within the
framework of people’s participation. According to this definition, smart knowledge
management is the backbone of this transformation, enabling institutional memory, real-time
learning, policy computation, multi-agent coherence, and transparency.

Concluding remarks

Agentic urban governance represents a transition from information governance to autonomous
orchestration of public value. Its feasibility and legitimacy depend on smart knowledge
management infrastructures that encode, integrate, and audit institutional knowledge on a large
scale. The city of the future will not simply collect data; it will interpret, decide, and act. The
democracy and fairness of these cities depend on the quality of structuring and governance of
knowledge within Agentic systems
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