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			Foreword

			This publication was developed within the framework of the Global Initiative on AI and Virtual Worlds– Discovering the Citiverse, which is a global multistakeholder platform launched by the International Telecommunication Union (ITU), the United Nations International Computing Centre (UNICC) and Digital Dubai, and supported by more than 70 international partners.

			The Initiative advances the development of the AI-enabled citiverse, where artificial intelligence, spatial intelligence, digital twins, and immersive systems converge to deliver real-world impact. It aims to ensure that this transformation is inclusive, trusted and interoperable, and that it serves people, cities and communities.

			By connecting cities, governments, industry, academia, and the UN system, the Initiative supports the transition from vision to implementation – empowering leaders to harness these technologies to improve quality of life, strengthen resilience, and drive sustainable and inclusive development. 
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							Artificial Intelligence

						
					

					
							
							API / APIs

						
							
							Application Programming Interface(s)

						
					

					
							
							AR

						
							
							Augmented Reality

						
					

					
							
							BID

						
							
							Biometrically Inferred Data

						
					

					
							
							CIN

						
							
							Carteira de Identidade Nacional (National Identity Card, Portugal)

						
					

					
							
							CIO / CIOs

						
							
							Chief Information Officer(s)

						
					

					
							
							DIDs

						
							
							Decentralized Identifiers
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							European Digital Infrastructure Consortium

						
					

					
							
							GDP

						
							
							Gross Domestic Product
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							Geographic Information System
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							Global Positioning System

						
					

					
							
							GOV.UK

						
							
							Government of the United Kingdom
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							Intergovernmental Organization
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							Internet of Things
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							International Telecommunication Union

						
					

					
							
							ITU-T

						
							
							ITU Telecommunication Standardization Sector
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							Minimal Interoperability Mechanisms

						
					

					
							
							RDG

						
							
							Responsible Data Governance
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							Self-sovereign Identity
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							Extended Reality

						
					

				
			

		

		

		
			Executive summary

			Cities are entering a new phase of digital transformation in which artificial intelligence, data, immersive environments and connected infrastructure are beginning to shape urban environments in a novel and unprecedented manner.1 In this context, the AI-enabled citiverse constitutes a transformative, people-centric paradigm, enabling policymakers to harness these developments to build urban governance models that are inherently anticipatory, inclusive and resilient. Underpinning all capabilities is the imperative of citizen trust, responsible data governance, and AI safety, without which the AI-enabled citiverse will face major challenges to a trusted component of urban public infrastructure.2

			The report examines the foundational capabilities and enabling technologies that cities need to operationalize the AI-enabled citiverse. Intended for city leaders, policymakers, and urban innovation practitioners, it provides a practical reference framework for understanding the core building blocks required to move from vision to implementation. By identifying the technical, organizational, and governance capabilities needed to harness AI, digital twins, immersive technologies, and intelligent infrastructure, the report helps cities translate emerging opportunities into tangible public value and sustainable urban transformation.

			The report is based on a simple premise: the value of urban innovation lies not in the isolated deployment of technology, but in the strategic capabilities it ultimately unlocks. Accordingly, the report examines the foundational elements that underpin urban intelligence, simulation, participation, interoperability, trust and inclusion, and assessing them through the lens of their relevance to urban governance and civic outcomes rather than on the basis of technical novelty alone. It is intended as a concise reference for decision-makers navigating a fast-moving field and identifying where capability development should begin.

			Who should use this report?

			•	mayors and city leaders;

			•	national ministers and senior policymakers;

			•	national regulatory authorities;

			•	city administrators and public sector leadership teams;

			•	policy advisers and urban strategy teams;

			•	digital, innovation, and transformation offices;

			•	public officials responsible for planning, infrastructure, service delivery, and civic engagement; and

			•	consultancy firms supporting technical, commercial, and strategic decision.

			How can this report help?

			This report is intended to help readers:

			•	understand the core capability areas that underpin the AI-enabled citiverse;

			•	explain why those areas matter, how technologies translate into civic capabilities, and which foundational capabilities cities must develop to make the citiverse operational;

			•	connect long-term vision with practical implementation choices;

			•	assess enabling technologies in relation to civic purpose and governance needs; and

			•	support more responsible, inclusive and future-ready urban transformation.

			1 U4SSC Deliverable (2025), A framework for enabling people-centred cities through digital transformation, https://www.itu.int/net/epub/TSB/2025-A-framework-for-enabling-people-centred-cities-through-digital-transformation/index.html

			2 Anthropic. (2026). Project Glasswing: Securing critical software for the AI era. https://www.anthropic.com/glasswing
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			1	Introduction to the AI-enabled citiverse1, 2

			Cities are operating in an environment of growing complexity. Urban governments face increasing pressure to improve resilience, strengthen service delivery, respond to climate and infrastructure risks, and meet rising public expectations for governance that is more accessible, responsive and trustworthy, and one that reflects the diverse needs and lived experiences of citizens. This pressure is growing in a context where cities already generate more than 80 per cent of global GDP, and nearly 70 per cent of the world’s population is projected to live in urban areas by 2050.3 Simultaneously, the proliferation of emerging digital technologies is enhancing the capabilities of urban policymakers across the spectrum of municipal governance, from strategic planning and resilient operations to participatory civic engagement and evidence-based decision-making that better serve communities. Together, these shifts are creating a need for new models of urban digital development that are more integrated, adaptive and people-centred.4

			The AI-enabled citiverse is not merely a cyclical technology trend, nor is it a simple functional upgrade to the legacy "smart city" model. It is a profound evolution toward intelligent, anticipatory, interactive and immersive urban ecosystems that prioritize human experience and societal well-being. The AI-enabled citiverse constitutes a seamless convergence of immersive virtual environments, artificial intelligence and intelligent urban infrastructure, structurally architected to elevate urban living, optimize municipal services and foster resilient city operations. In practice, it cultivates an adaptive urban ecosystem, empowering citizens and municipal authorities to collaborate through data-driven, participatory mechanisms that deliver high-impact governance outcomes.

			[image: Toward Intelligent, Human-Centric Urban Ecosystem]

			The significance of this vision lies in the conditions needed to make it operational. A strategic vision alone does not create a functioning urban ecosystem. The AI-enabled citiverse depends on enabling technologies and supporting foundations that provide the basis for connection, intelligence, modelling, interaction, immersion and trust across the urban environment. These foundations matter because they support essential urban functions. In practical terms, they enable cities to:

			•	connect systems and data across the urban environment;

			•	support urban intelligence, modelling, and simulation;

			•	enable immersive and interactive forms of engagement;

			•	strengthen coordination across institutions and sectors;

			•	create trusted digital environments for public use;

			•	improve the efficiency and accessibility of city service delivery for citizens; and

			•	create conditions for greater economic opportunity and broader participation for citizens.

			Without these foundations, the AI-enabled citiverse cannot operate as an effective urban ecosystem in practice. Accordingly, the development of an AI-enabled citiverse should not be construed merely as the aggregation of technological components or digital layers. The creation of public value does not arise from the proliferation of tools in isolation. Rather, it depends on the extent to which these foundational elements translate into coherent, outcome-oriented civic capabilities that enhance governance, service delivery, and societal well-being. This necessitates a fundamental shift in perspective:

			•	from an emphasis on technology stacks to a focus on the functional capabilities cities are able to operationalize; 

			•	from fragmented, standalone tools to integrated and interoperable urban functions; and

			

			•	from the deployment of digital solutions to the systematic creation of public value. 

			Accordingly, the central consideration extends beyond the mere presence of technologies to their effective translation into capabilities that strengthen core urban functions, namely governance, planning, coordination, service delivery, community engagement, and decision making. In this context, enabling technologies should be understood not as ends in themselves, but as foundational enablers of urban capabilities, including anticipatory foresight, participatory governance, responsive service delivery and institutional coherence.

			This report examines how the technological foundations of the AI-enabled citiverse can be reconceptualized as operational capabilities required for cities to translate this vision into practical application. It positions these foundations as a critical bridge between strategic ambition and implementation, articulating their relevance, the urban functions they support, and the tangible capabilities they enable. In doing so, the report clarifies how such capabilities contribute to the development of more resilient, inclusive and effective urban systems.

			2	From technology to civic capabilities

			The AI-enabled citiverse derives its fundamental importance not merely from the aggregation of sophisticated digital tools but also from the translation of these assets into civic capabilities that elevate governance mechanisms and generate shared public value. In the urban context, capabilities denote the practical and repeatable abilities through which technologies are operationalized to support core city functions. The ensuing consideration, therefore, is how such technologies can be effectively harnessed to strengthen governance, planning, service delivery, and public engagement in practice.

			Consequently, a clear distinction should be made between technologies, capabilities and civic outcomes:

			•	Technologies constitute the tools, systems, and infrastructures that enable and support new forms of urban action. In the context of the AI-enabled citiverse, these include AI, digital twins, immersive and spatial interfaces, geospatial systems, sensor networks, connectivity infrastructure, and secure digital interaction frameworks.

			•	Capabilities refer to the repeatable institutional abilities that emerge from the effective integration of technologies with governance arrangements, data ecosystems, human skills, operational processes, and a clearly defined public purpose. A capability constitutes an organized and institutionalized ability to apply technologies in support of core urban functions.

			•	Civic outcomes refer to the public results achieved through effective application of capabilities. These may include more responsive service delivery, enhanced resilience, improved evidence-based decision-making, strengthened public trust, and more inclusive participation. As such, civic outcomes constitute the primary measure of whether digital transformation is generating meaningful public value.5

			Table 1: Distinguishing Technologies, Capabilities, and Civic Outcomes
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							Tools, systems, and infrastructure that enable urban action
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							Repeatable institutional abilities enabled by technology and shaped by governance

						
							
							Anticipatory governance, participatory planning, adaptive infrastructure management

						
					

					
							
							Civic outcomes

						
							
							Public results produced when capabilities are applied effectively

						
							
							Responsive services, enhanced resilience, improved trust, more inclusive participation

						
					

				
			

			This distinction clarifies the relevance of technological convergence for cities. Its significance lies not in the mere accumulation of increasingly advanced tools or technologies but in the capabilities that can be realized when such technologies are effectively aligned with urban governance and institutional frameworks, operational processes, and a clearly defined public purpose. The outcome is not simply a more digitalized urban environment, but one that is demonstrably more capable to deliver public value. 

			[image: From technology to public value]

			Five shifts are particularly significant in this regard:

			•	Immersive understanding of urban systems

			By combining geospatial intelligence, digital twins, simulation environments, and immersive interfaces, cities can make complex urban conditions more visible, navigable and intelligible. This strengthens shared understanding across planners, public institutions, communities and decision-makers.

			•	Anticipatory governance

			The integration of data, artificial intelligence, and modelling tools enables cities to transition from reactive administration to anticipatory governance. This shift facilitates the early identification of risks, the systematic exploration of future scenarios, and more informed preparation for emerging pressures and uncertainties.

			•	Participatory planning

			Interactive and immersive urban environments enhance the accessibility and comprehensibility of plans and development choices for residents. This, in turn, supports more meaningful public participation by enabling communities to explore alternatives, assess potential implications, and provide informed and constructive feedback.

			•	Autonomous and adaptive infrastructure

			Connected infrastructure, real-time sensing and intelligent management systems can support more responsive urban operations.6 This can improve service continuity, support predictive maintenance, and help infrastructure adapt more dynamically to changing conditions.

			•	Evidence-based policymaking

			When cities combine integrated data, simulation, and analytical tools, they can assess options and trade-offs more rigorously before and during implementation.7, 8 This strengthens policy design, monitoring and institutional learning over time.

			These shifts underscore that the practical significance of technological convergence lies not in the sophistication of technologies themselves but in the capabilities and civic outcomes they enable. More fundamentally, they reflect an evolution in urban governance: from fragmented understanding to shared insight; from reactive administration to anticipatory action; from limited consultation to meaningful participation; from static systems to adaptive operations; and from ad hoc decision-making to continuous learning.

			At the same time, such capabilities do not arise automatically from the mere presence of digital tools.9, 10, 11Their realization depends on an enabling environment comprising robust data foundations, interoperability across systems, secure and trusted digital interactions, adequate computing infrastructure, effective institutional coordination, and inclusive access. Equally, they require governance conditions that ensure technologies are deployed in a manner that is transparent, accountable, and aligned with public purpose. In the absence of these conditions, technological convergence is likely to remain fragmented and uneven in its impact. When they are in place, however, cities are better positioned to translate innovation into operational capability and, ultimately, into sustained public value.

			3	Core civic capabilities and enabled outcomes in the AI-driven citiverse 

			The advancement of the AI-enabled citiverse is underpinned by a set of core civic capabilities that enable the translation of technological foundations into tangible and meaningful urban outcomes. These capabilities shape how cities coordinate across systems, generate and apply intelligence, anticipate and model future scenarios, enable inclusive and participatory processes, and foster digital environments that are secure, open and accessible. Collectively, they provide the foundation for more integrated, adaptive and people-centred urban systems and decision-making. 

			3.1	Enabling connected and coordinated city operations 

			3.1.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more responsive and reliable service delivery, supported by real-time awareness;

			•	stronger resilience, through earlier detection of risks and better coordination of response;

			•	better-informed decision-making, based on consistent and integrated data; and

			•	improved institutional coordination, reducing fragmentation across departments and systems.

			This capability provides the data foundation upon which advanced analytics, simulation and interactive urban systems depend.

			3.1.2	Capability

			Cities can connect, integrate and coordinate data across administrative, geospatial, infrastructure and operational systems.

			This capability is essential because AI, simulation, and digital twins depend on urban data that can be integrated, interpreted, and shared in reliable and well-governed ways. It provides the foundation for transforming fragmented data into actionable urban intelligence that supports coordinated and adaptive city systems.

			3.1.3	What this capability enables

			This allows cities to move from fragmented and static data environments to connected, continuously updated, and operationally usable data that supports coordinated action and informed decision-making. In practice, it allows cities to:

			•	connect systems and data across the urban environment;

			•	maintain a shared and consistent view of assets, services and conditions;

			•	move from static reporting to live, situational awareness;

			•	support real-time monitoring and decision-making across urban systems;12, 13

			•	support urban intelligence, modelling, and simulation; and

			•	strengthen coordination across institutions and sectors.

			Together, these capabilities enable cities to move toward more anticipatory, coordinated and data-informed urban governance.

			3.1.4	Components of this capability

			The following elements support this capability by enabling cities to connect, align and use data across systems and stakeholders.

			
				1)	Integrated urban data platforms14

				•	What this enables: Connecting fragmented systems so that data can be accessed and re-used across departments and partners.

				•	What cities need to be able to do: Ensure that information can be accessed and used reliably across departments without duplication, delay or inconsistency.

				•	What it is: A shared platform layer that connects fragmented systems and supports access to, and re-use of, urban data across departments and external partners.

				•	Technologies (indicative): Data platforms, APIs, data pipelines, access control systems.

				2)	Geospatial data infrastructure

				•	What this enables: Aligning different datasets to the same places, assets and networks, allowing cities to understand and manage the urban environment consistently.

				•	What cities need to be able to do: Ensure that all departments refer to the same locations, assets and boundaries when planning, managing and delivering services.

				•	What it is: The spatial reference layer that enables different datasets to align to the same places, assets and networks.

				•	Technologies (indicative): GIS services, base maps, parcel and address layers, building footprints, shared spatial identifiers.

				3)	Real-time and operational data pipelines

				•	What this enables: Providing continuous visibility of changing urban conditions, allowing cities to move from static reporting to live situational awareness.

				•	What cities need to be able to do: Monitor and respond to changing conditions in real time across key urban systems.

				•	What it is: IoT-enabled real-time data pipelines that continuously capture and update changing urban conditions, allowing cities to move from static reporting to live situational awareness.

				•	Technologies (indicative): IoT sensors, streaming or near-real-time pipelines, dashboards, alert systems.

			

			
				4)	Semantic interoperability15

				•	What this enables: Ensuring that data from different systems can be understood and used consistently across departments, organizations and digital services.

				•	What cities need to be able to do: Ensure that data shared across systems are interpreted consistently and can be used without reprocessing or manual reconciliation.

				•	What it is: Ensuring that assets, places, events and services are consistently interpreted by humans and machines across different urban digital systems.

				•	Technologies (indicative): Common data models, standardized metadata, shared identifiers, controlled vocabularies, interoperable APIs.

				5)	Federated urban data spaces16

				•	What this enables: Allowing multiple actors to share and use data securely while maintaining control, without requiring full centralization.

				•	What cities need to be able to do: Enable secure and trusted data sharing across organizations while maintaining control over access and use.

				•	What it is: Trusted arrangements that allow multiple actors to share and use data without requiring full centralization in a single system.

				•	Technologies (indicative): Data-sharing platforms, permission management systems, secure access environments.

			

			3.1.5	Governance considerations

			•	Assign clear stewardship responsibilities for core datasets.

			•	Standardize metadata, identifiers and APIs at an early stage.17, 18

			•	Maintain data quality and update cycles on a continuous basis.

			•	Build in privacy protection, cybersecurity and access control from the outset.

			3.2	Enabling anticipatory governance and intelligent decision-making 

			3.2.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more responsive and reliable public services;

			•	improved resilience to disruptions and shocks;

			•	better-informed and more timely decision-making;

			•	more efficient allocation of public resources; and

			•	increased confidence in public decision-making processes.

			This capability builds on integrated urban data and supports simulation, planning and operational decision-making across city systems.

			3.2.2	Capability

			Cities can anticipate risks, prioritise actions and support decision-making across urban systems.

			This capability is essential because complex urban systems require cities to move beyond reactive administration and respond to emerging conditions with greater foresight, speed and precision.

			3.2.3	What this capability enables

			This capability enables cities to move from reactive and fragmented approaches to decision-making to more anticipatory, data-informed and coordinated governance.

			In practice, it allows cities to:

			•	identify emerging risks, pressures and demand patterns earlier;

			•	prioritize interventions and allocate resources more effectively;

			•	support real-time and operational decision-making;

			•	evaluate alternative response options under uncertainty; and

			•	improve coordination across policy, planning and operational functions.

			3.2.4	Components of this capability

			The following elements support this capability by enabling cities to generate insight, anticipate change and inform action.

			
				1)	Predictive modelling

				•	What this enables: Identifying future conditions, risks and demand patterns to support planning and proactive intervention.

				•	What cities need to be able to do: Define clear policy questions, use reliable data and connect predictions to planning, maintenance and resource allocation decisions, while applying bias audits, documenting model assumptions and training data, and providing mechanisms for citizens to challenge AI-supported predictions that affect them19.

				•	What it is: The use of historical, real-time and contextual data to estimate future conditions such as congestion, service demand, infrastructure stress or environmental risks.

				•	Technologies (indicative): Machine learning models, statistical forecasting tools, simulation models.

			

			
				2)	Knowledge access, communication and service navigation

				•	What this enables: Making public information and administrative knowledge more accessible, understandable and usable across internal and public-facing contexts.

				•	What cities need to be able to do: Ensure secure deployment, define appropriate use cases and apply safeguards for privacy, accuracy, hallucination risks, prompt injection vulnerabilities, the potential for AI-generated misinformation in civic contexts and human verification.

				•	What it is: AI systems that generate text, summaries, translations, code or other content in response to user prompts, with clear disclosure when citizens are interacting with AI and appropriate accountability mechanisms for AI-generated errors in public services20.

				•	Technologies (indicative): Large language models, generative AI platforms, conversational interfaces.

				3)	Urban analytics

				•	What this enables: Detecting patterns, identifying risks and generating targeted insights from large and diverse urban datasets.

				•	What cities need to be able to do: Integrate datasets, apply analytical methods and connect insights to policy and operational decision-making.

				•	What it is: The application of analytical and AI techniques to urban data, including geospatial analysis, pattern detection and anomaly identification.

				•	Technologies (indicative): Data analytics platforms, computer vision, geospatial analytics tools.

				4)	Operational and administrative decision support

				•	What this enables: Translating analytical outputs into actionable insights that support operational and administrative decisions.

				•	What cities need to be able to do: Define thresholds, escalation rules and workflows, while ensuring human oversight and accountability.

				•	What it is: Systems that present insights as alerts, risk scores, prioritisation tools or scenario comparisons to inform action.

				•	Technologies (indicative): Dashboards, decision-support platforms, workflow systems, alerting tools.

			

			3.2.5	Governance considerations

			•	Maintain human oversight and accountability for high-impact uses, with autonomy levels calibrated to context, risk and institutional maturity.

			•	Define tiered autonomy levels and intervention requirements, including: (1) Fully supervised: AI recommends, human decides, (2) Human-on-the-loop: AI acts with human monitoring and override capability, (3) Autonomous with audit: AI acts independently with post-hoc review21.

			•	Define the purpose, limits, ownership and remediation pathways of each AI system.

			•	Test regularly for bias, drift, robustness, data quality and user experience.

			•	Reengineer business processes where needed and sequence rollout appropriately.

			•	Use secure data sources and ensure appropriate transparency, civic participation and user testing.

			3.3	Enabling simulation, testing and systems-level planning

			3.3.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	reduced risk in public decision-making;

			•	more effective and efficient use of public resources;

			•	improved long-term planning outcomes;

			•	stronger resilience to environmental, economic, and operational shocks; and

			•	greater transparency in how decisions are assessed and justified.

			This capability relies on integrated data and analytical insights, and supports more transparent and participatory engagement through immersive interfaces.

			3.3.2	Capability

			Cities can simulate, test and explore the impacts of policies, infrastructure changes and operational decisions before implementation.22

			This capability is essential because urban systems are complex and interconnected, requiring cities to understand potential outcomes, trade-offs, and risks before acting in the real world.

			3.3.3	What this capability enables

			This capability enables cities to move from static planning and reactive approaches to decision-making to more informed, anticipatory, and evidence-based approaches.

			In practice, it allows cities to:

			•	represent and model current urban systems and conditions in a dynamic and integrated way;

			•	test future scenarios, interventions, and external shocks;

			•	assess the impacts of policy and planning decisions before implementation;

			•	evaluate infrastructure performance under different conditions; and

			•	improve coordination across interconnected urban systems.

			3.3.4	Components of this capability

			The following elements support this capability by enabling cities to represent, simulate, and test urban systems.

			
				1)	Dynamic digital representations of cities

				•	What this enables: Creating integrated and continuously updated representations of the urban environment that combine spatial form with operational and environmental data.

				•	What cities need to be able to do: Maintain accurate and up-to-date representations of the built environment and link them to relevant data sources.

				•	What it is: Digital representations of the built and operational city that combine spatial data with information on land use, infrastructure, assets, environmental conditions and service activity.

				•	Technologies (indicative): 3D city models, geospatial data platforms, digital twin environments.

				2)	Scenario simulation

				•	What this enables: Testing how urban systems may respond to future conditions, interventions, or shocks.

				•	What cities need to be able to do: Define relevant scenarios, use calibrated models, and interpret results to inform planning and decision-making.

				•	What it is: Simulation tools that model how urban systems respond to changes such as climate events, mobility patterns, development options or infrastructure disruptions.

				•	Technologies (indicative): Simulation engines, scenario modelling tools, predictive models.

				3)	Infrastructure modelling

				•	What this enables: Understanding the condition, performance, and interdependencies of infrastructure systems.

				•	What cities need to be able to do: Maintain asset and network data and coordinate across agencies responsible for different infrastructure systems.

				•	What it is: The use of digital environments to represent and analyse systems such as transport, water, energy, drainage and public facilities.

				•	Technologies (indicative): Asset management systems, infrastructure models, sensor-integrated platforms.

				4)	Policy testing environments

				•	What this enables: Evaluating the potential effects of policy and planning decisions before implementation.

				•	What cities need to be able to do: Define decision criteria, document assumptions, and link simulation outputs to planning and policy processes.

				•	What it is: Digital environments that allow cities to compare options, explore trade-offs, and test interventions in advance.

				•	Technologies (indicative): Decision-support platforms, simulation environments, scenario analysis tools.

			

			3.3.5	Governance considerations

			•	Clarify the purpose and decision context of each simulation or policy-testing use case.

			•	Validate models, assumptions and data quality on a continuing basis.23

			•	Protect sensitive infrastructure and operational data appropriately.

			•	Use simulation outputs to support, not replace, human judgement.

			3.4	Enabling immersive understanding and participatory planning

			3.4.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more inclusive and transparent planning processes;

			•	improved citizen engagement and participation;

			•	better shared understanding of urban development decisions;

			•	more accessible public services and information;

			•	increased trust in planning and decision-making processes;

			•	stronger alignment and consensus across stakeholders; and

			•	more informed and actionable planning and operational decisions.

			This capability enables more intuitive and inclusive engagement with urban systems, and supports further integration of digital services, identity and governance across the city.

			3.4.2	Capability

			Cities can present and interact with urban systems, plans and simulations in ways that people can see, navigate and experience spatially.

			This capability is essential because many urban issues are difficult to understand through documents, maps or dashboards alone, requiring more intuitive and accessible ways to explore complex information.

			3.4.3	What this capability enables

			This capability means cities are able to move from static and abstract representations of urban information to more interactive, accessible and experiential forms of engagement.

			In practice, it allows cities to:

			•	present development proposals in more accessible and understandable forms;

			•	enable more meaningful public participation in planning processes;

			•	support collaboration across municipal departments and stakeholders;

			•	allow users to explore urban environments and scenarios interactively;

			•	improve communication of complex urban information to diverse audiences; and

			•	compare scenarios, test interventions and support more evidence-based decisions.

			3.4.4	Components of this capability

			The following elements support this capability by enabling cities to present, explore and interact with urban environments.

			
				1)	Shared immersive participation and co-design

				•	What this enables: Allowing users to experience and interact with urban environments as navigable digital spaces rather than static representations.

				•	What cities need to be able to do: Develop usable 3D content, ensure appropriate delivery across devices and integrate immersive experiences into planning, consultation and operational workflows.

				•	What it is: Virtual, augmented and mixed reality environments that allow users to enter, view and interact with digital representations of urban systems.

				•	Technologies (indicative): XR platforms, immersive display systems, AR/VR devices.

				2)	Place-based interaction and on-site decision support

				•	What this enables: Connecting digital information to real-world locations, assets and environments to support spatially aware interaction.

				•	What cities need to be able to do: Maintain accurate geospatial data, ensure alignment between physical and digital environments and support interoperability across systems.

				•	What it is: Technologies that position and interpret digital information in relation to physical space, linking immersive interfaces to real-world contexts.

				•	Technologies (indicative): Geospatial positioning systems, spatial mapping technologies, digital twin integrations.24, 25

				3)	Immersive urban visualization

				•	What this enables: Presenting complex urban information in intuitive, experiential formats that are easier to understand and interpret.

				•	What cities need to be able to do: Develop high-quality spatial models and adopt sound design practices, while implementing appropriate governance mechanisms for XR data, including consideration of Biometrically Inferred Data (BID)26 and other potentially sensitive data categories. Cities should promote transparency and informed consent for continuous and ambient spatial data collection and evaluate potential privacy, safety, accessibility, and human-centred impacts associated with immersive civic experiences.27

				•	What it is: Visualization approaches that represent streetscapes, infrastructure, public spaces and development options in immersive formats.

				•	Technologies (indicative): 3D modelling tools, visualization platforms, rendering engines, XR interfaces, spatial tracking systems.

			

			
				4)	Collaborative planning environments

				•	What this enables: Allowing multiple users to explore proposals, compare scenarios and engage with urban information in shared digital environments.

				•	What cities need to be able to do: Facilitate collaboration, manage versions and ensure that digital participation is linked to formal planning and decision-making processes.

				•	What it is: Shared digital environments that support interactive exploration, consultation and collaboration in planning and policy processes.

				•	Technologies (indicative): Collaborative platforms, shared virtual environments, interaction tools.

			

			3.4.5	Governance considerations

			•	Use immersive tools to support real planning and service processes.

			•	Ensure interfaces remain understandable and accessible across users and devices.

			•	Link immersive environments to accurate, version-controlled spatial data.

			•	Define how input from collaborative digital environments informs formal decisions.

			3.5	Enabling scalable, resilient and real-time urban operations

			3.5.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more reliable and continuous public services;

			•	improved resilience of critical urban systems;

			•	faster response to changing conditions and operational needs;

			•	more efficient use of infrastructure and resources; and

			•	increased trust in digital services and systems.

			This capability enables the reliable operation of data, analytics, simulation and interaction systems, and supports the integration of services, identity and governance across the city.

			3.5.2	Capability

			Cities can support real-time urban operations and digital services by ensuring that computing, storage and connectivity can scale with demand, support low-latency response, and remain reliable and resilient during disruption.

			This capability is essential because data, analytics, simulation and interactive systems depend on reliable processing, storage and connectivity to function effectively at city scale, sustain critical services, and recover quickly from operational disruption.

			3.5.3	What this capability enables

			This capability allows cities to move from fragmented and static digital infrastructure to integrated, scalable and responsive environments that support continuous urban operations.

			In practice, it allows cities to:

			•	support real-time data processing and operational decision-making;

			•	maintain reliable and continuous operation of digital systems and services;

			•	scale computing and storage as demand grows across departments and services;

			•	enable low-latency responses for time-sensitive urban functions; and

			•	maintain resilient operating environments for continuous critical urban services.

			3.5.4	Components of this capability

			The following elements support this capability by enabling cities to process, store and transmit data reliably across systems and environments.

			
				1)	Reliable digital service delivery across urban functions

				•	What this enables: Providing reliable and scalable digital service delivery across departments through shared environments that support multiple functions and users.

				•	What cities need to be able to do: Establish shared digital platforms, define which services and systems should be common across departments, and maintain governance arrangements for long-term service delivery.

				•	What it is: Shared computing and service environments that allow cities to run digital services, analytical tools and data-intensive applications in a coordinated and re-usable way across urban functions.

				•	Technologies (indicative): Cloud platforms, shared application environments, data platforms, API gateways, microservices, containerised environments.

				2)	Low-latency and resilient operational response

				•	What this enables: Supporting timely and dependable operational response in situations where urban conditions change quickly and delays reduce service effectiveness.

				•	What cities need to be able to do: Enable local or distributed processing, define which functions require near-real-time response, and maintain dependable information flows for time-sensitive operations.

				•	What it is: Computing and operational arrangements that allow data processing and system response to happen closer to the point of activity, reducing reliance on centralized processes and improving responsiveness.

				•	Technologies (indicative): Edge computing nodes, gateways, local processing units, IoT devices, streaming platforms, event-driven architectures, low-latency network infrastructure.

			

			
				3)	Continuity, coordination and sustained performance

				•	What this enables: Maintaining reliable, coordinated and continuous digital operations as services, users and data volumes increase across the city.

				•	What cities need to be able to do: Monitor performance, maintain service continuity, coordinate responsibilities across systems and teams, and recover effectively from disruption or failure, while continuously assessing and mitigating cybersecurity risks across edge computing nodes, IoT sensors and real-time data pipelines.

				•	What it is: Operational and technical foundations that allow digital services and connected systems to continue performing under changing conditions, growing demand and greater interdependence and evolving AI-enabled threats.

				•	Technologies (indicative): Monitoring and observability tools, logging systems, backup and recovery systems, orchestration tools, cyber-resilience measures, failover infrastructure.

			

			3.5.5	Governance considerations

			•	Define which functions should be handled centrally, locally or across both.

			•	Maintain cybersecurity, identity management, and access controls across the technology stack.

			•	Monitor uptime, latency, cost, and energy performance over time.

			•	Use modular architectures to reduce lock-in and support scalability.

			3.6	Enabling trusted, secure and inclusive digital interaction

			3.6.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	increased trust in digital public services;

			•	more secure and reliable access to services and platforms;

			•	improved participation in digital processes;

			•	reduced risk of fraud, misuse and data breaches; and

			•	more inclusive and accessible service delivery.

			This capability enables trusted interaction across digital services and platforms, and supports the delivery, coordination and governance of connected urban systems.

			3.6.2	Capability

			Cities can enable trusted, secure and inclusive digital interaction across services, platforms and urban systems.28, 29

			This capability is essential because digital services, participation platforms and connected systems depend on users being able to authenticate, share data and transact with confidence, while maintaining privacy and security.

			3.6.3	What this capability enables

			This capability enables cities to move from fragmented and inconsistent digital interactions to trusted, privacy-preserving and inclusive digital engagement across public services.

			In practice, it allows cities to:

			•	verify users and organizations securely across digital services;

			•	protect personal data and ensure privacy in digital interactions;

			•	enable secure access to services, platforms and systems;

			•	support trusted digital transactions and approvals; and

			•	support inclusive access to digital services without exclusion.

			3.6.4	Components of this capability

			The following elements support this capability by enabling secure, trusted and privacy-preserving digital interaction.

			
				1)	Digital identity frameworks

				•	What this enables: Verifying individuals, organisations and systems across digital services through secure authentication and identity assurance and accountability chains.30

				•	What cities need to be able to do: Establish trusted authentication methods, including for example self-sovereign identity (SSI)32, 33 and decentralized identity architectures where appropriate;34 manage identity lifecycles for citizens, organisations, systems and AI agents; and address immersive identity, including avatar representation, cross-platform identity portability and biometric authentication.

				•	What it is: Frameworks that provide secure credentials, authentication and identity assurance across digital services.35

				•	Technologies (indicative): Digital identity systems, decentralized identifiers (DIDs), authentication services, identity management platforms.

				2)	Privacy protection

				•	What this enables: Ensuring personal data is handled responsibly and users retain control over how their data are used.

				•	What cities need to be able to do: Apply privacy-by-design and privacy-by-design-for-immersion, manage consent and define clear rules for data use, retention and lifecycle oversight, including for gaze direction, pupil dilation, hand and body tracking, spatial navigation patterns, room-scale environmental scans and voice biometrics36.

				•	What it is: Policies and technical measures that limit unnecessary data collection and protect users from misuse, including safeguards for inferred and synthesized data in immersive environments.

				•	Technologies (indicative): Consent management systems, data protection tools, privacy-enhancing technologies.

			

			
				3)	Cybersecurity

				•	What this enables: Protecting digital systems, identities and transactions and urban infrastructure from unauthorized access, disruption and AI-accelerated cyber threats.

				•	What cities need to be able to do: Maintain secure architectures, monitor threats and respond effectively to incidents, while adopting AI-powered defensive security capabilities, continuous AI-assisted vulnerability scanning, red-teaming of urban digital twins, and incident response protocols for AI-accelerated attacks.

				•	What it is: Security and cyber-resilience measures that protect systems, data, services and critical urban infrastructure, including IoT sensors, supervisory control and data acquisition (SCADA) systems, traffic management and water systems, from evolving cyber risks.

				•	Technologies (indicative): Encryption tools, security monitoring systems, access control mechanisms.

				4)	Trusted digital transactions

				•	What this enables: Allowing approvals, signatures and exchanges to take place online with confidence and legal validity.

				•	What cities need to be able to do: Implement digital signatures, audit trails and ensure recognition of digital transactions in administrative processes.

				•	What it is: Mechanisms that enable secure and verifiable digital interactions and transactions.

				•	Technologies (indicative): Digital signature platforms, verification systems, secure transaction tools.

			

			3.6.5	Governance considerations

			•	Define assurance levels and acceptable uses for identity, signing and data sharing.

			•	Build privacy-by-design, data minimization, and clear consent into service workflows.

			•	Maintain strong cybersecurity controls and incident response arrangements.

			•	Ensure secure digital interaction does not become exclusionary by preserving accessibility and alternatives.

			3.7	Enabling interoperable and open urban systems

			3.7.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more efficient and coordinated service delivery;

			•	reduced costs and complexity through re-use and integration;

			•	greater flexibility to evolve services over time;

			•	stronger innovation across public and private ecosystems; and

			•	reduced risk of vendor lock-in.

			This capability enables systems, data and services to function as a connected ecosystem, and supports the scalability, integration and long-term evolution of urban digital environments.

			3.7.2	Capability

			Cities can ensure that data, systems and services work together across departments, platforms and suppliers.

			This capability is essential because the AI-enabled citiverse depends on shared data flows, re-usable digital components and the ability to integrate new services over time without fragmentation or lock-in.

			3.7.3	What this capability enables

			This capability enables cities to move from fragmented and siloed systems to connected, flexible and re-usable digital ecosystems.

			In practice, it allows cities to:

			•	connect systems and services across departments and domains;

			•	enable data sharing and re-use across platforms and stakeholders;

			•	integrate new services without rebuilding existing systems;

			•	reduce duplication of systems and investment;

			•	avoid dependency on single vendors or closed solutions; and

			•	enable external partners and developers to build and integrate new services.

			3.7.4	Components of this capability

			The following elements support this capability by enabling systems, data and services to work together across the urban environment.

			
				1)	Minimal Interoperability mechanisms (MIMs)37

				•	What this enables: Providing a common and practical foundation for interoperability across systems and platforms.

				•	What cities need to be able to do: Apply common APIs, shared data models, identifiers and metadata rules, and embed interoperability requirements into procurement and system design.

				•	What it is: A minimal but sufficient set of interoperability requirements that allow systems and services to work together without enforcing a single technology stack.

				•	Technologies (indicative): APIs, shared data models, metadata frameworks, interoperability standards.

			

			
				2)	Open standards and data models

				•	What this enables: Ensuring that data and systems can be understood, shared and re-used across different platforms and domains.

				•	What cities need to be able to do: Adopt and maintain common standards and ensure consistency across systems and services.

				•	What it is: Standardised formats and structures that allow data and systems to interoperate across different environments.

				•	Technologies (indicative): Open data standards, shared schemas, interoperability frameworks.

				3)	API and service integration

				•	What this enables: Allowing systems and services to connect and exchange data reliably and efficiently.

				•	What cities need to be able to do: Design and manage APIs and ensure systems can communicate across platforms.

				•	What it is: Interfaces that allow different systems and services to exchange data and functionality.

				•	Technologies (indicative): API gateways, integration platforms, service interfaces.

				4)	Open and modular architectures

				•	What this enables: Supporting flexibility, scalability and the ability to evolve systems over time.

				•	What cities need to be able to do: Design modular systems and avoid tightly coupled or proprietary solutions.

				•	What it is: Architectural approaches that allow components to be re-used, replaced or extended without disrupting the whole system.

				•	Technologies (indicative): Modular platforms, microservices architectures, interoperable systems.

			

			3.7.5	Governance considerations

			•	Define interoperability requirements at the start of procurement and system design.38

			•	Use open standards, common data models, and re-usable APIs.

			•	Address interoperability through governance, as well as technology.

			•	Require portability of data, interfaces and service components to reduce lock-in.

			3.8	Enabling accessible and inclusive digital environments

			3.8.1	Civic outcomes

			When this capability is applied effectively, it contributes to:

			•	more inclusive access to public services and participation processes;

			•	improved equity in digital service delivery;

			•	increased engagement and participation from diverse communities; 

			•	reduced digital exclusion across populations; and

			•	stronger trust in digital governance.

			This capability ensures that the benefits of data, intelligence, simulation and digital services are accessible to all users, thereby making inclusion a core principle of the AI-enabled citiverse. 

			3.8.2	Capability

			Cities can design digital services, platforms and interfaces so they are accessible and usable by people with different abilities, languages, literacy levels, devices and levels of digital access.

			This capability is essential because the AI-enabled citiverse can only be human-centric if participation and service access are inclusive and designed for diverse users from the outset. In this context, accessibility and inclusion are not optional features but core requirements for the design and delivery of digital services.39

			3.8.3	What this capability enables

			This capability enables cities to move from fragmented and exclusionary digital services and environments to accessible, inclusive and widely usable digital environments.

			In practice, it allows cities to:

			•	design services and interfaces that are accessible to diverse users;

			•	support multiple languages, interaction modes and assistive technologies;

			•	provide alternative access channels across devices and connectivity levels;

			•	support participation in digital processes in an inclusive and equitable way; and

			•	reduce barriers to accessing services and engaging with urban systems.

			3.8.4	Components of this capability

			The following elements support this capability by ensuring services and interfaces are accessible and inclusive.

			
				1)	Inclusive design principles

				•	What this enables: Designing digital environments that are usable by diverse populations from the outset.

				•	What cities need to be able to do: Apply accessibility-by-design, test with diverse users and embed inclusion into procurement and development processes.40

				•	What it is: Design approaches that ensure services are accessible to people with different abilities, skills and needs.

				•	Technologies (indicative): Accessibility standards, inclusive design frameworks, testing tools.

			

			
				2)	Accessibility for immersive environments

				•	What this enables: Ensuring immersive and spatial interfaces remain usable for people with different sensory, cognitive or motor needs.

				•	What cities need to be able to do: Co-design immersive services with disability communities; address XR-specific barriers such as disorientation, sensory overload and motion sickness; provide appropriate safety protocols for users with heightened sensory or psychological sensitivities; and ensure non-immersive alternatives offer meaningful civic participation.

				•	What it is: Design practices that make XR and virtual environments accessible to a wide range of users.

				•	Technologies (indicative): XR accessibility features, multimodal interaction tools, and assistive interface technologies.

				3)	Multilingual and assistive interfaces

				•	What this enables: Allowing users to access services in different languages and through assistive tools.

				•	What cities need to be able to do: Support multiple languages, ensure compatibility with assistive technologies and maintain accessibility across devices.

				•	What it is: Interfaces that provide translation, text simplification, captioning and assistive compatibility.

				•	Technologies (indicative): Translation tools, accessibility software, assistive technologies.

				4)	Equitable access to digital services

				•	What this enables: Ensuring services are accessible regardless of device, connectivity or digital literacy.

				•	What cities need to be able to do: Provide multiple access channels and support users with varying levels of connectivity and skills.

				•	What it is: Approaches that ensure services are not limited to high-end devices or advanced users.

				•	Technologies (indicative): Low-bandwidth solutions, multichannel service platforms, accessibility tools.

			

			3.8.5	Governance considerations

			•	Embed accessibility and inclusion from the start of design.

			•	Provide multiple access channels, including non-immersive options.

			•	Test services with diverse users, including people with disabilities.

			•	Treat language support and assistive compatibility as core requirements across all services and platforms.

			4	Integrating capabilities into the future-ready city ecosystem

			The civic outcomes described in the previous section depend on how foundational capabilities are combined and applied across the wider city ecosystem. Their value does not lie in any single capability in isolation, but in the way different capabilities work together to support urban governance, service delivery, economic adaptation and public engagement. The AI-enabled citiverse should, therefore, be understood as an integrated urban capability ecosystem, shaped by how these foundations are brought together in relation to the needs of government, the economy and workforce, and citizens.
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			4.1	For the city government

			For city government, capability integration is most significant in improving how institutions make decisions, anticipate risk and respond to changing urban conditions. Cities face increasingly complex pressures, including climate and infrastructure risks, mobility disruption, public health challenges, and changing service demand. This requires more than retrospective reporting. It requires connected data, AI-enabled analysis, simulation tools, and operational infrastructure that help institutions assess trade-offs, prepare earlier and act with greater confidence.

			This integration also supports more adaptive operations and faster response. When cities combine predictive intelligence with real-time awareness, they are better able to improve service continuity, support predictive maintenance, and respond more effectively to routine pressures and disruptions. It also strengthens the ability to test major policy choices before implementation. Through simulation environments and digital twins, cities can explore infrastructure investment, climate adaptation, zoning changes, and emergency planning options before committing public resources. 

			Core capability combination

			•	Enabling connected and coordinated city operations 

			•	Enabling anticipatory governance and intelligent decision-making 

			•	Enabling simulation, testing and systems-level planning

			•	Enabling scalable, resilient and real-time urban operations 

			•	Enabling interoperable and open urban systems 

			Together, these capabilities help cities move from reactive management towards strategic foresight, strengthen operational responsiveness, and support safer policy testing before implementation. 

			4.2	For the city economy and workforce

			Capability integration also plays a central role in strengthening the city economy and workforce by improving the conditions for innovation, experimentation, and skills transition. Cities are better placed to future-proof local industries when firms, research institutions, public actors, and start-ups can work within more interoperable, trusted and scalable digital environments. The same conditions also support workforce readiness by helping workers, public servants and municipal operators adapt to more AI-enabled and immersive operating contexts.

			Digital innovation ecosystems become more effective when experimentation, collaboration and scaling are supported by shared foundations. In this context, the AI-enabled citiverse can serve as an immersive innovation environment through which cities strengthen digital competitiveness and create better conditions for local firms, start-ups, research institutions and public actors to test and apply new solutions. When supported by interoperable systems, trusted digital interaction and shared access to enabling infrastructure, this can also help cities become more attractive to talent, investment and frontier industries.

			Future-ready workforce development is equally important. As urban systems become more dependent on AI, data and immersive environments, so cities need to prepare their local labour markets, public servants and municipal operators for this transition. Capability integration supports this through more scalable training, practical learning through simulation, and better access to decision support tools. The aim is to strengthen workforce readiness and institutional adaptability, while helping ensure that the transition remains inclusive and does not leave workers behind. 

			Core capability combination

			•	Enabling connected and coordinated city operations

			•	Enabling anticipatory governance and intelligent decision-making	

			•	Enabling immersive understanding and participatory planning

			•	Enabling scalable, resilient and real-time urban operations

			•	Enabling trusted, secure and inclusive digital interaction

			•	Enabling interoperable and open urban systems

			•	Enabling accessible and inclusive digital environments

			Taken together, these capabilities help cities strengthen local innovation capacity, improve digital competitiveness, and support workforce transition at scale.

			4.3	For citizens

			For citizens, capability integration is especially important in supporting more responsive civic services, more meaningful participation, and more inclusive forms of public interaction. Public value becomes stronger when people can access services that reflect their needs and context, understand urban proposals clearly, and engage with institutions through trusted and accessible channels.

			This supports a shift away from generic service delivery towards more responsive civic interaction. When cities combine secure digital interaction, better use of data, accessible design, and multiple access pathways, services can become more tailored to different needs, languages, and levels of digital literacy. The same conditions also strengthen participatory governance. Residents are better able to understand neighbourhood planning, infrastructure proposals, and service design when information is easier to navigate, and interaction is easier to use. Participation becomes more continuous and more closely linked to decision-making, rather than remaining occasional or symbolic.

			Civic inclusion depends on whether these systems are usable in practice across diverse populations. Accessibility, multilingual support, assisted interaction, and inclusive design are, therefore, essential from the outset. These conditions help widen access for residents with disabilities, limited digital literacy, or constrained connectivity, and make civic services and participation more equitable in practice. 

			Core capability combination

			•	Enabling connected and coordinated city operations

			•	Enabling immersive understanding and participatory planning

			•	Enabling trusted, secure and inclusive digital interaction

			•	Enabling interoperable and open urban systems

			•	Enabling accessible and inclusive digital environments

			These capabilities support more personalized civic services, more meaningful democratic participation, and broader civic inclusion by making urban systems easier to understand, access, and trust.

			5	Strategic considerations for cities

			The capability domains outlined in the preceding sections should not be interpreted as a prescriptive blueprint for uniform adoption. Cities vary significantly in terms of institutional maturity, development priorities, fiscal capacity and societal expectations. The central strategic consideration is, therefore, not whether to adopt enabling technologies in the abstract, but how to do so in a manner that is grounded in public purpose, aligned with local conditions, and supported by appropriate governance frameworks. This is becoming increasingly important as regulatory frameworks for AI continue to emerge globally, such as the EU AI Act41 and the Colorado AI Act42, which introduce new requirements relating to governance, accountability and risk management. Cities that begin building these foundations now will be better positioned to navigate evolving regulatory requirements while maintaining the pace of innovation.

			In this regard, the AI-enabled citiverse should be approached as a long-term, institutional development agenda, rather than a stand-alone technology programme. For city leadership, this entails addressing not only technological opportunity, but also mission clarity, coordination, capability development, market shaping and public trust.
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			6	Conclusion

			The AI-enabled citiverse should be understood not as a single technology platform, but as a long-term pathway for cities to strengthen how they govern, plan, operate and engage. Its value lies not in the accumulation of digital tools, but in the civic capabilities those tools make possible to deliver civic outcomes. The central question for cities is, therefore, not simply what technologies they adopt, but whether these can be translated into practical capacities that improve resilience, inclusion, trust and public value.

			Several foundational capability domains are central to this transition:

			•	Enabling connected and coordinated city operations provide the shared basis for connecting fragmented systems and enabling reliable urban intelligence.

			•	Enabling anticipatory governance and intelligent decision-making helps cities move from reactive management towards more anticipatory and evidence-based decision-making.

			•	Enabling simulation, testing and systems-level planning allow cities to test scenarios, compare options, and assess risks before acting in the physical world.

			•	Enabling immersive understanding and participatory planning makes complex plans, systems, and trade-offs easier for both officials and residents to understand and navigate.

			•	Enabling scalable, resilient and real-time urban operations provides the cloud, edge, and connectivity backbone needed for real-time and scalable urban systems.

			•	Enabling trusted, secure and inclusive digital interaction creates the conditions for safe, privacy-aware, and trusted digital participation and service delivery.43

			•	Enabling interoperable and open urban systems reduces fragmentation, support re-use, and help cities avoid lock-in while scaling innovation.

			•	Enabling accessible and inclusive digital environments ensures that the AI-enabled citiverse remains people-centred by being usable across different abilities, languages, devices, and levels of digital access.

			Taken together, these domains show that the AI-enabled citiverse is best seen as an integrated capability ecosystem. Their value does not emerge when pursued in isolation, but when they are aligned around real public needs and connected to broader city functions.

			Consequently, collaboration is essential. No single department, platform or technical team can build the AI-enabled citiverse alone. Its implementation depends on co-ordination across planning, infrastructure, data governance, service delivery, procurement, regulation, and community engagement. Cities need stronger collaboration within government, across public agencies, and with utilities, transport operators, universities, start-ups, civil society and residents. Without collaboration, initiatives are likely to remain fragmented and difficult to scale. With it, cities are better able to connect innovation with operational reality, institutional capacity and public trust.

			Cities should, therefore, approach the AI-enabled citiverse not only with ambition, but also with pragmatism. They do not need to begin with a fully developed digital twin or a comprehensive AI programme. What matters is to start from clear civic priorities, identify high-value use cases, and build capabilities step by step in ways that reflect local realities. The AI-enabled citiverse is not a fixed model to be copied, but a journey that each city must shape according to its own needs and development path.

			The encouragement for cities is clear: they should not wait for perfect conditions before engaging. By joining the AI-enabled citiverse journey, cities can strengthen foresight, improve participation, support innovation, and build more trusted and future-ready institutions. Through engagement with broader communities of practice and initiatives such as the Global Initiative on AI and Virtual Worlds – Discovering the Citiverse, cities can also gain access to shared knowledge, collaboration, policy learning, and experimentation opportunities. In this way, the AI-enabled citiverse can become not just a technological vision, but a practical pathway towards more capable, inclusive and resilient urban futures.

			7	About the Global Initiative on AI and Virtual Worlds – Discovering the Citiverse

			Launched by ITU, UNICC, and Digital Dubai, the Global Initiative on AI and Virtual Worlds – Discovering the Citiverse is a multistakeholder platform dedicated to shaping the next generation of AI-enabled citiverse. 

			A global coalition of more than 70 partners including cities, governments, UN agencies, standards bodies, industry, academia, and civil society, the Initiative is building the governance architecture of the AI-enabled citiverse.

			The Initiative ensures that these technologies evolve in ways that are inclusive, interoperable, and human-centric, while contributing to the implementation of the Pact for the Future and its Global Digital Compact.

			Serving as a neutral and action-oriented platform, it brings together public and private stakeholders to advance the responsible development and deployment of the AI-enabled citiverse. It provides blueprints, capacity-building resources, and a global peer network to support cities in moving from vision to scaled implementation.

			The Initiative advances its mission through three strategic pillars, supported by dedicated tracks addressing key challenges and opportunities. This structure enables both high-level global guidance and practical implementation across cities worldwide.

			For more information, please visit: https://www.itu.int/metaverse/virtual-worlds/
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