
Data and AI-driven urban 
planning: Charting the new 
future of Saudi Arabia 
Saudi Arabia's Vision 2030 aims to transform its cities, enhancing livability 
and global competitiveness. PwC Middle East's Smart Urban Planning 
Framework, a multi-tiered approach that leverages data and analytics, can 
play a pivotal role in helping the Kingdom realise these ambitions. 

Introduction
Urban planning is now at a pivotal juncture, evolving from traditional practices to embrace 
the digital revolution. The emergence of data-powered urban planning marks a 
transformative shift towards leveraging vast arrays of digital information to inform, 
optimise, and revolutionise the development and management of urban environments. This 
approach fundamentally rethinks how cities are conceptualised, designed, and inhabited. 
At the heart of this transformation is the integration of data analytics, enabling city 
planners and policymakers to make informed decisions, predict urban growth patterns, 
and efficiently allocate resources, thereby fostering sustainable, resilient, and livable cities 
for future generations.

The Kingdom of Saudi Arabia, through Vision 2030, stands at the forefront of this urban 
revolution. Vision 2030's ambitious agenda for economic diversification, sustainability, and 
technological innovation is epitomised by giga and mega projects such as NEOM, Qiddiya, 
and the Red Sea Project. These initiatives are not only redefining the landscape of the 
Kingdom but also setting a new global standard for the cities of the future. Most of them 
are cognitive cities built from the ground up, encapsulating the essence of data-driven 
urbanism. With a commitment to sustainability, innovation, and digitalisation, Saudi Arabia 
is poised to become a living lab for data-powered urban planning, offering insights and 
lessons for the global community on leveraging technology to create environments that 
enhance human health, happiness, and well-being.

This thought leadership aims to delve into the broader ecosystem of urban planning, the 
pivotal role of data and analytics in reshaping this landscape, and how Saudi Arabia's 
Vision 2030 and its giga projects are leveraging – and can further build on – the power of 
data to realise their pioneering objectives. Through an exploration of global case studies, 
specific use cases, and a proposed framework for approaching data-powered urban 
planning, this document will illuminate the path forward for creating smart, sustainable 
cities that cater to the needs and aspirations of their inhabitants in the digital age.

Relevance of urban planning

Urban planning, the disciplined approach to organising 
and developing communities, is foundational to the 
creation of sustainable, functional, and livable cities. 
This ecosystem includes a complex network of 
stakeholders: government bodies, private sector 
participants, non-governmental organisations, 
community members, and, increasingly, technologists 
and data scientists. Each plays a pivotal role in 
shaping the urban landscape, contributing to policy 
formulation, land use planning, infrastructure 
development, environmental conservation, and 
community engagement.

Saudi Arabia is advancing its urban policies to 
enhance the quality of life for residents as part of its 
Vision 2030 objectives. At the Global Smart City Forum 
in Riyadh, Minister Majid Al-Hogail announced the 
development of the Digital Twin, which will transform 
the way cities operate in the Kingdom. The platform for 
five major Saudi cities – Riyadh, Medina, Jeddah, 
Dammam, and Mecca – will aid in real-time decision-
making. Advanced technologies, such as AI, robotics, 
and cloud solutions will be leveraged for everything 
from urban planning and monitoring to flood 
forecasting.

The digital evolution facilitates a more responsive, 
adaptive, and efficient approach to urban 
development, where decisions are informed by 
comprehensive datasets covering traffic patterns, 
utility usage, environmental conditions, and social 
dynamics. This data-driven approach allows for more 
precise and effective urban planning, ensuring that the 
needs of the population are met while promoting 
sustainability and resilience in urban environments.

Challenges and opportunities in Saudi Arabia

As one of the most urbanised countries in the world with 
eight out of every 10 people living in urban areas, the 
Kingdom can benefit from proper planning and management 
to leverage urbanisation as a transformative force for 
sustainable and inclusive development.

With ambitious projects, the nation’s urban planning 
ecosystem faces unique opportunities and challenges. The 
scale and scope of developments like NEOM – envisioned as 
a hub for innovation, powered entirely by renewable energy 
sources, and designed to be a blueprint for future cities – 
require a paradigm shift in how urban planning is 
approached. The integration of advanced technologies such 
as AI, the Internet of Things (IoT), and autonomous mobility 
solutions into the fabric of these projects presents an 
unparalleled opportunity to achieve efficiency, sustainability, 
and quality of life.

However, these ambitious projects also confront significant 
challenges. The rapid pace of technological change, the need 
for substantial investment in digital infrastructure, and the 
imperative of ensuring data privacy and security are among 
the critical issues that must be addressed. Moreover, the 
social and cultural implications of transitioning to smart, data-
driven cities necessitate thoughtful engagement with 
communities to ensure that the benefits of such 
transformations are inclusive and equitable.

Integrating digital technologies into urban planning
The integration of digital technologies and data analytics into urban planning offers a pathway 
to overcoming these challenges and capitalising on the opportunities presented by Saudi 
Arabia's Vision 2030. By leveraging data to inform urban design, infrastructure development, 
and service provision, the Kingdom can enhance the efficiency and sustainability of its giga 
projects. This approach not only facilitates optimal resource allocation and environmental 
conservation, but also promotes economic growth and improves the well-being of residents 
and visitors.

Possible application of AI & Data to urban planning domains

Impact of data and analytics on the ecosystem
The evolution of urban planning into a data-driven practice marks a significant leap towards 
achieving the smart cities of the future. By leveraging real-time data and sophisticated 
analytical tools, cities can optimise their functions across multiple domains, ensuring 
enhanced living conditions for their residents. 

This section explores the key domains of urban development, emphasising the role of 
technology in planning to create sustainable, inclusive, and community-focused environments.
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1. Residential quality

In the planning stage, data analytics enable 
urban planners to model residential 
developments based on demographic 
trends, projected growth, and housing 
needs. Smart technologies, such as IoT for 
energy-efficient home systems, are 
considered early in the design phase to 
ensure high living standards and 
adaptability to future technological 
advancements.

2. Safety and security

Advanced predictive analytics and AI are 
utilised to assess urban layouts for 
optimal emergency response routes, 
placement of public lighting, and 
surveillance systems, enhancing safety 
and security from the ground up. This 
proactive approach in planning stages 
significantly reduces future security risks.

3. Healthcare

During urban planning, data on population 
health trends and healthcare accessibility 
informs the strategic placement of 
healthcare facilities. The incorporation of 
telemedicine infrastructure and health 
monitoring technologies is planned to 
ensure comprehensive healthcare 
coverage.

4. Access to amenities

Analysing data on population density, 
mobility patterns, and community 
feedback allows planners to optimally 
distribute amenities. This ensures 
equitable access to parks, recreational 
facilities, and essential services, 
enhancing the quality of urban life.

5. Environmental quality

Sustainability-focused urban planning 
leverages data on natural resources, 
pollution levels, and biodiversity to design 
cities that minimise environmental impact. 
Technologies for monitoring air and water 
quality are integrated into the urban 
infrastructure, ensuring ongoing 
adherence to environmental standards.

6. Economy

Economic modelling and analytics guide 
the planning of commercial zones, 
industrial areas, and innovation hubs. 
Data-driven insights ensure that urban 
development supports economic 
diversification, job creation, and 
sustainable growth, aligning with broader 
economic goals.

7. Sustainable utilities 

(Including energy, water, and other utilities)

Sustainability emerges as a central 
domain, with data analytics shaping the 
planning of energy systems, water 
management, and waste disposal to 
minimise ecological footprints. Renewable 
energy potentials, water conservation 
techniques, and smart grid technologies 
are planned to optimise resource use and 
ensure long-term sustainability.

8. Entertainment, culture, and 
community
Data on cultural preferences and 
community engagement inform the 
planning of cultural venues, public 
spaces, and entertainment districts. This 
integrated domain ensures that urban 
spaces not only cater to diverse cultural 
interests but also promote community 
interaction and cohesion.

9. Mobility

Transportation planning harnesses 
mobility data to create efficient, 
multimodal transport networks that 
reduce congestion and improve 
accessibility. Smart traffic management 
and autonomous vehicle pathways are 
incorporated from the outset to future-
proof urban mobility.

10. Quality of government interactions

The initial urban framework includes the 
digital infrastructure for e-government 
services, streamlining future interactions 
between residents and government. 
Planning for digital portals and online 
services is undertaken to enhance 
transparency, efficiency, and citizen 
satisfaction.

11. Education

Data on population distribution and 
educational needs informs the placement 
and capacity planning of educational 
institutions. The early integration of digital 
learning environments and connectivity 
ensures that educational facilities can 
adapt to evolving teaching methods and 
technologies.

12. Inclusivity

Data analysis identifies social and 
economic disparities, guiding inclusive 
urban planning that addresses 
accessibility, affordable housing, and 
community services. Technology solutions 
for accessible public transport and 
buildings are planned to ensure that all 
residents can fully participate in urban life.

Data and analytics are being utilised in urban planning across different global contexts. The 
examples in the following section demonstrate the innovative approaches to creating smart, 
sustainable, and efficient urban environments, providing valuable insights and inspiration for 
urban development projects such as those envisioned in Saudi Arabia’s Vision 2030.

Case studies

01 Singapore – A smart nation

Overview:

Singapore’s Smart Nation initiative leverages data 
analytics, IoT, and AI to enhance quality of life for its 
residents, streamline urban management, and foster 
economic innovation.

Urban planning aspects:

�� Mobility: The deployment of a smart traffic 
management system uses real-time data and 
predictive analytics to optimise traffic flow and 
reduce congestion�

�� Environmental quality: IoT sensors across the city 
monitor air and water quality, noise pollution, and 
urban heat, informing sustainable urban planning 
and public health initiatives�

�� Residential quality: Smart homes equipped with 
energy-efficient technologies and digital services 
enhance living standards and promote sustainable 
practices.

Impact

Singapore’s holistic approach to integrating technology 
into urban planning has resulted in improved urban 
mobility, enhanced environmental sustainability, and a 
higher quality of urban life.

02
Barcelona – Transforming urban 
infrastructure

Overview:

Barcelona’s smart city strategy focuses on integrating 
IoT technologies into urban infrastructure to enhance 
public services, reduce energy consumption, and 
increase the city’s overall sustainability.

Urban planning aspects:

�� Waste management: Smart waste bins equipped 
with sensors notify collection services when full, 
optimising waste collection routes and scheduling�

�� Water management: Smart irrigation systems in 
public parks adjust water usage based on weather 
data and soil moisture levels, significantly reducing 
water consumption�

�� Energy: The installation of photovoltaic pavements 
and smart lighting in public areas reduces energy 
use and carbon emissions.

Impact

Barcelona’s adoption of smart technologies has led to 
substantial operational efficiencies, energy savings, 
and a reduction in carbon footprint, setting a 
benchmark for sustainable urban development.

03
Copenhagen – A leader in climate-neutral 
urban living

Overview:

Copenhagen’s ambitious goal to become the world’s 
first carbon-neutral capital by 2025 is underpinned by 
its innovative use of data and technology in urban 
planning, focusing on renewable energy, green 
mobility, and smart city solutions.

Urban planning aspects:

�� Sustainability: Extensive data analysis supports 
the city’s transition to renewable energy sources 
and the optimisation of energy consumption across 
urban sectors�

�� Mobility: Data-driven planning of bicycle 
infrastructure and public transportation has made 
Copenhagen one of the most bicycle-friendly cities 
in the world�

�� Community engagement: Digital platforms 
facilitate community involvement in sustainability 
initiatives, enhancing the city’s collective effort 
towards carbon neutrality.

Impact

Copenhagen’s integrated approach to data-powered 
urban planning has not only advanced its climate goals 
but also improved urban livability and fostered a strong 
culture of sustainability.

04
Sidewalk Labs, Toronto – a data and 
community-driven approach

Overview:

Although ultimately discontinued, the Sidewalk Labs 
project in Toronto proposed a data-driven approach to 
developing a smart neighbourhood on the city’s 
waterfront. It showcased innovative ideas in urban 
design, sustainability, and digital governance.

Urban planning aspects:

�� Inclusivity: The project envisioned the extensive 
use of data analytics to support affordable housing 
and create inclusive public spaces�

�� Environmental quality: Plans included the use of 
real-time environmental monitoring to inform energy 
use, waste reduction, and pollution control�

�� Governance: A digital governance framework was 
proposed to ensure privacy, security, and equitable 
access to the benefits of smart urban technologies.

Impact

Despite its cancellation, the Sidewalk Labs project 
offers valuable lessons on the potentials and 
challenges of data-driven urban development, 
emphasising the importance of community 
engagement and governance in smart city initiatives.

05
The India Urban Observatory – applying 
advanced analytics

Overview:

The India Urban Observatory (IUO), launched by the 
Ministry of Housing and Urban Affairs (MoHUA), is a 
state-of-the-art platform designed to showcase 
collective insights on urban parameters using data 
from sensors, devices, third-party sources, citizens, 
and social media.

Part of the DataSmart Cities strategy, IUO leverages 
real-time and archival data to generate insights for 
cities, academia, industry, and governments. It enables 
Geographic Information System (GIS)-based analysis 
and visualisation, providing comprehensive views of 
urbanisation at global, national, state, and city levels. 
IUO supports data-driven governance and urban 
transformation by offering reliable, up-to-date 
information for planning and policy interventions.

Urban planning aspects:

�� Access to amenities: By leveraging real-time and 
archival data from various sources, urban planning 
can be data-driven, ensuring optimal distribution of 
amenities. GIS-based analysis and visualisation are 
crucial for spatial planning and management in 
urban areas, enhancing the quality of urban life by 
ensuring equitable access to parks, recreational 
facilities, and essential services�

�� Environmental quality: A comprehensive view of 
urbanisation scenarios at different levels aids in 
strategic urban planning, with a focus on 
sustainability. Reliable, up-to-date information on 
key indicators across various domains can guide 
policy interventions and planning decisions, 
designing cities that minimise environmental 
impact�

�� Inclusivity: Incorporating data from citizens and 
social media promotes participatory urban 
planning. This approach ensures public needs and 
preferences are considered, addressing 
accessibility, affordable housing, and community 
services for all residents.

Impact

The India Urban Observatory (IUO) has significantly 
impacted urban governance by providing a platform for 
data-driven policy-making, enhancing citizen 
engagement, and enabling comprehensive urban 
planning with its advanced GIS analytics and 
visualisation tools.

These case studies illustrate the diverse ways in which data and analytics can be harnessed to 
enhance urban planning and management. As Saudi Arabia continues along the journey to 
realising its Vision 2030 projects, these international examples provide both inspiration and 
lessons on the path to creating smart, sustainable, and inclusive urban futures.


Thus, the strategic application of data and analytics across these domains transforms urban planning into a 
dynamic, responsive practice capable of meeting the complex challenges of modern cities. As Saudi Arabia 
progresses with its Vision 2030 and its pioneering giga projects, the integration of technology in urban planning 
emerges as a key enabler for achieving its ambitious goals, setting a benchmark for future cities worldwide.

Inspired by these global examples, there are potential use cases that the Kingdom can 
prioritise across various domains as part of its urban planning efforts

Use Case 1:

Enhancing urban mobility through data analytics

Overview: The use of data analytics in urban mobility has transformed public 
transportation systems, making them more efficient and responsive to the needs of the 
population.
Model implementation: In cities like Stockholm, traffic management systems utilise real-
time data from a network of sensors and GPS-equipped vehicles to monitor traffic 
conditions, predict congestion, and dynamically adjust signal timings and public transit 
schedules to optimise flow.

Use Case 2:

Smart water management for sustainability

Overview: Water scarcity is a critical issue in many regions, including Saudi Arabia. Smart 
water management systems use data analytics to monitor water usage, detect leaks, and 
manage irrigation in an efficient manner.

Model implementation: In Israel, smart water technologies have been deployed 
extensively across municipal and agricultural sectors, using data from sensors to optimise 
water use, reduce waste, and support sustainable water resource management.

Use Case 3:

Data-driven urban planning for residential quality

Overview: Advanced data analytics and simulation tools enable urban planners to model 
future urban growth, optimise land use, and plan infrastructure developments that 
enhance residential quality.

Model implementation: Singapore’s Urban Redevelopment Authority utilises 
sophisticated planning tools and analytics to simulate urban development scenarios, 
assess their impacts on livability, and make informed decisions on land use and 
infrastructure projects.

Use Case 4:

Environmental monitoring and management

Overview: Environmental monitoring systems equipped with IoT sensors can collect vast 
amounts of data on air quality, temperature, humidity, and pollution, which can be 
analysed to inform environmental management strategies.

Model implementation: The City of Los Angeles employs an extensive network of 
environmental sensors to monitor air quality and urban heat islands, using the data to 
implement targeted green infrastructure projects and pollution-reduction initiatives.

Use Case 5:

Flood risk assessment for community resilience

Overview: Authorities conduct detailed flood assessments of cities to identify risk areas, 
mitigation strategies, and evacuation plans. This involves utilising 3D city models from 
aerial imagery, geospatial data, hydrological data, and other surveillance data. Key 
features include visualising rainfall patterns, monitoring and simulating river and 
groundwater levels, soil types, and drain water status.

Model implementation: The US Federal Emergency Management Agency (FEMA) 
distributes flood maps to at-risk communities, enabling the implementation of data-driven 
strategies to mitigate these risks and enhance safety and resilience. Communities use 
FEMA’s flood portal to identify high-risk areas, inform residents, and guide development. 
By integrating these maps with local planning, infrastructure improvements can be 
prioritised, building codes can be enforced, and evacuation routes planned, significantly 
reducing the potential impact of floods. The collaborative process between FEMA and 
community leaders ensures that the maps reflect accurate, up-to-date information for 
effective flood risk management and urban planning.

Use Case 6:

Enhancing public safety and emergency response

Overview: Data analytics and predictive modelling are increasingly used to enhance 
public safety by predicting crime hotspots, optimising police patrols, and improving 
emergency response times.

Model implementation: The Chicago Police Department uses predictive analytics to 
identify potential crime hotspots and allocate police resources more effectively, reducing 
crime rates and improving public safety.

Introducing the Smart Urban Planning Framework 
(SUPF): A multi-tiered approach for data and 
analytics in urban planning
Urban development in the digital era requires a structured, data-driven approach, blending diverse data types, including crucial geospatial insights, to craft cities 
that are sustainable, efficient, and responsive to community needs. This framework outlines a systematic strategy for embedding data analytics into urban planning 
processes.
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5 Create a feedback loop that uses data, including 
geospatial feedback, to continuously refine urban 
systems and adapt to evolving the needs.

4 Translate strategic plans into tangible projects, using 
data to optimize execution and monitor progress through 
to completion.

3 Apply data-driven insights to inform urban planning 
decisions, policy formulation, and strategic development 
initiatives.

2 Convert raw data into actionable insights using 
advanced analytics, with an emphasis on integrating 
geospatial analysis urban planning.

1 Build a comprehensive base for collecting and managing 
urban data, ensuring its accuracy, security, and 
accessibility.

Tier 1:

Data acquisition and management

Objective: Build a comprehensive base for collecting 
and managing urban data, ensuring its accuracy, 
security, and accessibility.

Diverse data collection: Aggregate data from IoT 
devices, social networks, public records, and 
environmental sensors, focusing on gathering a broad 
spectrum of urban data.

Data storage solutions:Implement scalable cloud 
storage solutions with robust data management practices 
to handle vast amounts of collected data efficiently.

Data governance policies: Develop and enforce policies 
for data privacy, security, and quality control, laying the 
groundwork for responsible data utilisation.

Tier 2:

Data analysis and insight generation

Objective: Convert raw data into actionable insights 
using advanced analytics, with an emphasis on 
integrating geospatial analysis to enhance urban 
planning.

Advanced analytics platforms: Utilise platforms 
capable of processing big data to identify patterns, 
predict trends, and generate urban insights.

Geospatial data emphasis: Specifically incorporate GIS 
for spatial analysis, enhancing urban planning with 
location intelligence to understand how spatial factors 
influence urban dynamics.

Visualisation tools: Employ data visualisation and 
mapping tools to present complex datasets in an intuitive 
format, facilitating informed decision-making.

Tier 3:

Strategic planning and policy formulation

Objective: Apply data-driven insights to inform urban 
planning decisions, policy formulation, and strategic 
development initiatives.

Scenario planning: Use data-driven models, including 
geospatial simulations, to explore various urban 
development scenarios and their implications.

Policy development based on insights: Craft and revise 
policies and strategies grounded in comprehensive data 
analysis to guide sustainable and efficient urban 
development.

Stakeholder engagement: Utilise data insights to foster 
engagement with stakeholders, ensuring planning 
processes are inclusive and reflective of diverse needs.

Tier 4:

Implementation and execution

Objective: Translate strategic plans into tangible 
projects, using data to optimise execution and monitor 
progress through to completion.

Project management integration: Incorporate data 
analytics, including real-time and geospatial data, into 
project management tools to enhance planning, 
execution, and monitoring of urban projects.

Smart infrastructure deployment: Design and 
implement infrastructure that leverages data for real-time 
operation and maintenance, ensuring urban services are 
efficient and adaptable.

Performance monitoring: Establish systems for ongoing 
monitoring of urban initiatives, utilising data to adjust and 
optimise projects as necessary.

Tier 5:

Continuous improvement and adaptation

Objective: Create a feedback loop that uses data, 
including geospatial feedback, to continuously refine 
urban systems and adapt to evolving needs.

Feedback mechanisms: Integrate digital tools for 
collecting comprehensive feedback, including spatial 
feedback on urban services and infrastructure.

Adaptive planning: Employ continuous data analysis to 
dynamically adjust urban planning and management 
strategies, ensuring they remain responsive to urban 
changes.

Innovation promotion: Encourage the exploration of 
new data applications, including geospatial solutions, to 
address urban challenges creatively.

This refined framework demonstrates a balanced approach to integrating data into urban planning, with a specific step 
emphasising the value of geospatial data in enhancing spatial planning and decision-making. Such a strategy ensures that 
Vision 2030 projects are equipped with the insights needed for innovative, sustainable urban development.

Sustainability

To promote the development of urban 
environments that are ecologically 
responsible and resource-efficient.

Efficiency

To enhance the functionality of urban 
systems and services through data-driven 
optimisation, reducing waste, and 
improving service delivery.

Livability

To improve quality of life for residents by 
ensuring urban development is 
responsive to community needs, 
preferences, and well-being.

Inclusivity

To ensure that urban planning processes 
and outcomes are equitable and 
accessible, addressing the needs of all 
community members.

Goals of SUPF

Applying the SUPF to the previously identified use cases demonstrates how a structured, data-driven approach can effectively address various aspects of 
urban development. Let’s explore how the framework can be operationalised across different domains to enhance urban planning outcomes:

Use Case 1:

Enhancing urban mobility through data 
analytics

Use Case 2:

Smart water management for 
sustainability

Use Case 3:

Data-driven urban planning for 
residential quality

Tier 1 

Data Acquisition and Management

Collect real-time data from traffic sensors, GPS from 
public transportation, and user feedback on mobility apps 
to understand traffic patterns and public transit usage.

Implement IoT sensors in water infrastructure for real-
time monitoring of water usage, quality, and leakage 
across the urban distribution system.

Gather data on population demographics, housing 
demand, environmental factors, and land use patterns to 
inform residential planning.

Tier 2 

Analytical Insight Generation

Analyse the collected data to identify congestion 
hotspots, predict peak transit times, and understand 
mobility patterns, including pedestrian flows through 
urban centres.

Process and analyse sensor data to identify leaks, predict 
demand, and assess quality, facilitating proactive water 
management strategies.

Analyse this data to identify housing needs, optimal 
locations for residential development, and impacts on 
local ecosystems, ensuring alignment with community 
requirements and sustainability goals.

Tier 3 

Strategic Planning and Policy 
Formulation

Utilise insights to plan for dynamic traffic management 
systems, optimise public transit routes and schedules, 
and develop policies for non-motorised transit pathways, 
enhancing overall urban mobility.

Based on analytical insights, develop water conservation 
policies, optimise distribution plans, and invest in 
sustainable water technologies.

Inform zoning decisions, housing policies, and urban 
design guidelines with data-driven insights, planning 
residential areas that are accessible, sustainable, and 
conducive to high-quality living.

Tier 4 

Implementation and Execution

Implement smart traffic signals, dynamic public transit 
scheduling, and infrastructure projects based on data-
driven insights, continuously monitoring their impact on 
urban mobility.

Execute water management projects such as leak repair 
initiatives, the installation of water-efficient fixtures in 
public buildings, and the deployment of smart irrigation 
systems in urban green spaces.

Implement the development of residential projects with 
integrated smart home technologies and community 
amenities, monitoring project execution against planning 
goals.

Tier 5 

Continuous Improvement and 
Adaptation

Establish feedback loops with the public and use ongoing 
data analysis to refine mobility solutions, ensuring they 
adapt to changing urban dynamics and user needs.

Use data from ongoing monitoring to continuously 
improve water management practices and adjust policies 
to ensure sustainable water usage and quality.

Collect feedback from residents and utilise ongoing data 
analysis to refine residential development practices, 
ensuring they evolve to meet future housing needs and 
sustainability standards.

By applying the SUPF across these use cases, urban planners can leverage the full potential 
of data and analytics to make informed decisions, resulting in urban environments that are 
more livable, sustainable, and responsive to the needs of their inhabitants. This approach 
exemplifies how structured, data-driven planning can transform the ambitions of projects 
under Saudi Arabia’s Vision 2030 into reality, setting a new standard for urban development 
globally.

A logical data and analytics platform to enable 
the SUPF

The above logical architecture illustrates a Unified Data Platform (UDP), designed to support 
urban planning through the integration of various data sources and advanced analytics. Below 
is a breakdown of its main components and processes:

Data Sources

Masterplan 
Dataset & Models

BIM Packages

Other Datasets 
(Flat files, API 
Integrations, 
Databases)

IoT Data

Data Ingestion 
Pipline

BIM Model 
Ingestion

Dataset Ingestion 
process

IoT Data

Gateway

Data Store & Access

Central Database

Application UI & Visualisation

Advanced Analytics

Data lake or Data Warehouse

Advance Data 
Analytics process

Machine Learning & 
Simulations

GIS Data

Satellite Data Surveys Elevation models

Data sources:

Masterplan dataset and models: This contains the 
comprehensive planning data and models related to 
the urban masterplan.

Building Information Modeling (BIM) packages: BIM 
data provides detailed 3D models of buildings and 
infrastructure.

Other datasets: Includes flat files, API integrations, 
and databases that might store historical, 
demographic, environmental, or economic data.

IoT data: Data collected from IoT devices, which 
could include traffic, weather, or utility usage data.

GIS data: Includes satellite imagery and surveys, 
provide spatial data such as elevation models and 
geographical features.

Data ingestion pipeline:

The data from various sources are processed through 
specific ingestion processes based on type of data. 
This setup ensures that data is cleaned, normalised, 
and prepared for storage and analysis.

Advanced analytics:

Data lake or data warehouse: Stores large volumes of 
raw and structured data ready for analysis.

Advanced data analytics process: Processes that 
handle complex analyses to derive insights from the 
stored data.

Machine learning and simulations: Uses machine 
learning algorithms to predict outcomes and simulate 
different urban planning scenarios.

Application UI and Visualisation:

This component is responsible for presenting the 
data in a user-friendly interface, allowing urban 
planners and stakeholders to interact with and 
visualise the data. This can include building/ 
infrastructure assets, maps, charts, and real-time 
data displays.

Data store and access:

Central database: All the processed data is stored in 
a central database, ensuring that data from various 
sources is available in a unified format for easy 
access and manipulation.

Overall, this architecture enables a comprehensive approach to urban planning by integrating 
and analysing diverse data sources to inform decision-making processes, optimise urban 
layouts, and predict future urban trends.

Way Forward: Navigating the 
future of data-driven urban 
development

As we stand on the brink of a new era in urban planning, propelled by advancements in data 
analytics and digital technologies, the journey ahead is both promising and challenging. The 
Smart Urban Planning Framework (SUPF) has laid the groundwork for a structured approach 
to embedding data into the urban development process. To navigate this future effectively, a 
series of strategic actions and considerations are paramount:

Embracing comprehensive data 
integration

Holistic data ecosystems: Develop and 
maintain holistic data ecosystems that not 
only capture the breadth and depth of 
urban life but also ensure interoperability 
among diverse data systems. This 
includes enhancing geospatial data 
capabilities to provide a spatial dimension 
to urban analytics.

Enhancing community engagement

Engage and Empower Communities: 
Utilise data to engage communities in the 
urban planning process actively, 
leveraging digital platforms for 
participatory planning and feedback. 
Empowered communities are essential to 
creating cities that reflect the needs and 
aspirations of their inhabitants.

Advancing policy and governance

Data governance frameworks: Establish 
robust data governance frameworks that 
address privacy, security, and ethical use 
of data. As urban planning increasingly 
relies on personal and sensitive 
information, ensuring trust and 
transparency is crucial.

Investing in skills and capabilities

Building capacity: Invest in building the 
necessary skills and capabilities among 
urban planners, data scientists, and 
policymakers. Training and development 
programmes in data analytics, GIS, and 
smart city technologies are vital for future-
ready urban development teams.

Fostering collaborative innovation

Cross-sector partnerships: Foster 
partnerships across government, private 
sector, academia, and civil society to 
drive innovation in data-powered urban 
planning. Collaborative efforts can lead to 
breakthrough solutions that address 
complex urban challenges.

Leveraging international best practices

Global learning and adaptation: Learn 
from international best practices and case 
studies, adapting successful strategies to 
the local context. The global exchange of 
knowledge and experiences can 
accelerate the adoption of innovative 
urban planning approaches.

Prioritising sustainability and resilience

Sustainability at the core: Prioritise 
sustainability and resilience in all urban 
planning initiatives, leveraging data to 
optimise resource use, reduce 
environmental impact, and prepare for 
climate change.

Scaling  successful initiatives

Scalability and adaptation: Focus on 
scaling up successful data-driven urban 
planning initiatives, ensuring that 
solutions are adaptable to different urban 
contexts and scales. This includes pilot 
projects that can be tested, refined, and 
expanded based on their impact.

As Saudi Arabia continues to push the boundaries of urban development through its  giga projects, the way 
forward lies in harnessing the transformative power of data and analytics. By embracing a future where urban 
planning is dynamic, responsive, and inclusive, the Kingdom not only achieves its ambitious developmental 
goals, but also contributes to the global discourse on building smart, sustainable cities for the future. The 
journey ahead is one of exploration, innovation, and collaboration, guided by the principles laid out in the 
SUPF, towards creating urban environments where people can thrive.
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Enhanced decision-making and predictive capabilities
Data and analytics offer unprecedented insights into urban life, from traffic 
flows and energy consumption patterns to social dynamics and environmental 
impacts. By leveraging real-time information and predictive models, urban 
planners and policymakers can make more informed decisions, enhancing the 
efficiency and resilience of urban systems against future challenges, such as 
climate change and rapid population growth.

In Saudi Arabia, giga projects aim to exemplify the utilisation of data and 
analytics to envisage a sustainable urban future. Grounded in renewable 
energy sources and smart infrastructure, they will utilise a comprehensive 
data ecosystem to optimise resource use, reduce waste, and minimise 
environmental footprints. This proactive management will ensure urban 
systems can adapt to changing conditions and emerging challenges, 
promoting a resilient and sustainable urban environment.

Challenges and considerations

While the benefits of data and analytics in urban planning are clear, there are challenges and 
considerations to address. Privacy concerns, data security, and the digital divide are critical 
issues that require careful management. Ensuring equitable access to the benefits of smart 
urban development necessitates inclusive planning and engagement strategies that consider 
the diverse needs of all community members.

Furthermore, the successful implementation of data-powered urban planning depends on the 
availability of robust digital infrastructure and the interoperability of various technology 
systems. Building these capabilities is essential for realising the full potential of data-driven 
approaches in enhancing urban livability and sustainability.
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