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“My primary goal is to be an exemplary and 
leading nation in all aspects, and I will work 
with you in achieving this endeavor.”

Custodian of the Two Holy Mosques
King Salman bin Abdulaziz Al-Saud



“We are therefore aiming to make Riyadh one of the 
ten largest city economies in the world… I have no 
doubt that the world economies are based on cities 
rather than nations.”

His Royal Highness
Prince Mohammed bin Salman Al-Saud
Crown Prince, Deputy Prime Minister, and Chairman of the 
Board of Directors of Saudi Data & AI Authority (SDAIA) 



In an effort to successfully address increasingly complex challenges, both local and global in nature, and 
to harness the accelerated pace of technological development, a revisited concept of smart cities has 
taken root, with leading countries now facilitating the development of smart city ecosystems in order to 
successfully meet the requirements of rapid population growth, to enhance resource efficiency, and to 
enable collective solutions for improving individual quality of life. This revised approach to smart cities 
is increasingly holistic and focuses on sustainable development principles, each addressing economic, 
social, environmental, and cultural dimensions.
The Kingdom of Saudi Arabia is in the midst of its own paradigm shift, part of which is transforming its cities 
into smart cities to become among the world’s leading countries in resident quality of life. The Kingdom’s 
Vision 2030 drives this transformation through its three pillars: a thriving economy, a vibrant society, and an 
ambitious nation. The relentless pursuit of realizing the 2030 Vision has led to strong progress, as Riyadh 
rose 23 places in the IMD 2021 Smart City Index to rank 30th globally, while Madinah was featured in the 
index for the first time, ranking 73rd globally. The Saudi Data & AI Authority (SDAIA) continues to have the 
2030 Vision and the smart cities mission at its core and endeavors not only to continue progressing but 
to considerably accelerate the pace of transformation – in every city throughout our nation.
Since its establishment, SDAIA has been enabling this transformation by providing unprecedented levels of data 
access and AI technologies for smart cities. SDAIA’s most prominent efforts include launching the governmental 
cloud Deem to provide the latest infrastructure and cloud computing technologies to manage government data 
centers, the National Data Bank to manage, govern, and protect sovereign data, and the Estishraf Platform to 
provide advanced analytics and other data-driven insights to national level decision-makers. 
In addition, SDAIA has launched several initiatives, such as the NEOM Challenge, to build national capacity 
through encouraging individuals to engage in meaningful innovation for smart cities. Another initiative, the 
Smart City Accelerator Program, supports entrepreneurs and emerging companies in launching viable 
smart city solutions. SDAIA will continue its effort to advance the Kingdom in achieving Vision 2030 by 
the grace of God, with the support of our wise leadership, and in the spirit of collaboration with our public 
and private sector partners.
We are honored to extend our sincere gratitude to the Custodian of the Two Holy Mosques, King Salman 
bin Abdulaziz, and to His Royal Highness, the Crown Prince and Deputy Prime Minister, Mohammed bin 
Salman, for their enduring support and empowerment in our effort to realize Vision 2030 for the Nation 
and for the good of humanity.

Message from the President

Dr. Abdullah bin Sharaf Alghamdi
President of the Saudi Data & AI Authority (SDAIA)



Executive Summary
Urban transformation – a key focus area for nations worldwide – has significant implications on economic 
growth, employment, sustainability, innovation, and citizen services. In the modern age, digital technologies 
are critical enablers of city development. A citizen today uses digital devices to interact with the environment, 
whether for daily living, work, or play. Correspondingly, evolved cities now have tech-integrated public 
environments and workspaces, integrated multi-modal transportation systems, platform-driven visitor 
experiences, and energy-neutral, zero-carbon, and zero-waste administrative processes. 
For a highly urbanized country like Saudi Arabia, smart cities form a crucial enabler in achieving its vision 
of creating a vibrant society, a thriving economy, and building an ambitious nation. The country has made 
significant strides in the technology-led urban transformation, with substantial improvement in global 
city rankings, rapid digital infrastructure development, and the incubation of futuristic greenfield giga 
projects, such as NEOM. 
Data and artificial intelligence (AI) play a central role in the creation of smarter cities. The hyper-aware 
and hyper-responsive cities of the future will be fueled by data and driven by AI. Accordingly, a country 
should have dynamic regulatory environments and governance mechanisms that are conducive to smart 
city ecosystem development. The Saudi Data & AI Authority (SDAIA), along with its sub-entities: National 
Data Management Office (NDMO), National Information Center (NIC), and National Center for AI (NCAI), is 
thus a key player in smart city development in Saudi Arabia. 
SDAIA aims to position Saudi Arabia as a global leader in the elite league of data-driven economies. The 
organization will achieve this goal by unlocking the value of data as a national asset through regulations 
and policies, innovation, capacity building, ecosystem development, and digital services. 
As Saudi Arabia accelerates the implementation of its national digital transformation plan, organizations 
playing in the smart city arena will need to revisit their own digital transformation agendas. Their focus 
should evolve from digitally transforming to running sustainable digital-first enterprises that can innovate 
more rapidly by adopting next-generation technologies. 
To facilitate this transition, organizations should build three strategic technology capabilities: data 
excellence, automation excellence, and application modernization. Organizations should think of data as 
an asset, extract value from data, and ensure that data is delivered to the right place at the right time in 
the correct format. Organizations should also speed up AI-powered automation and work closely with 
technology partners to achieve large-scale, end-to-end, and converged IT transformation. However, legacy 
applications pose significant challenges to organizations in their digital evolution. Smart city players 
should consequently prioritize application modernization and choose the right path to achieve this goal. 
Organizations should explore the possibilities of cloud computing, which has become foundational to 
digital-first strategies and the default path for application modernization. 
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Progressive nations worldwide have always worked toward one overarching goal – improving citizens' 
quality of life. If this goal is to be achieved, governments need to address many areas, the most important 
of which are the four demographic mega-trends listed by the United Nations – population growth, aging 
population, international migration, and urbanization.1 
Urbanization is one of the defining trends of our era. The global urban population has grown six-fold in 
the last 70 years, with most people now living in cities. This growth trend will persist well into the future, 
with the proportion of the urban population forecast to rise from 56% in 2021 to 68% in 2050.2 This 
shift has significant implications for governments in terms of housing, employment, economic growth, 
transportation, energy consumption, and sustainability. For example, cities today contribute 80% of global 
gross domestic product (GDP) and account for more than 70% of energy consumption and associated 
greenhouse gas emissions.
The development of cities (or urban transformation) is thus a key focus area of nations that will have 
significant implications on economic growth, employment, sustainability, innovation, and citizen services. 
While governments have generally focused on building sustainable smart cities, the recent COVID-19 
pandemic has put resiliency at the center of urban transformation efforts. Cities were the hardest hit by the 
pandemic; as such, building a level of resiliency that allows cities to quickly respond and adapt to shocks 
created by pandemics, natural disasters, and man-made threats has become more critical than ever.
Digital technologies are critical enablers of city development in the modern age. Digital transformation 
today has reached a tipping point; in fact, IDC research indicates that more than half of the global economy 
is now based on or influenced by digital technology.3 Digital technology-backed urban transformations 
have taken the popular name smart cities. The European Commission defines a smart city as a place 
where traditional networks and services are made more efficient via the use of digital solutions to the 
benefit of its inhabitants and businesses.4 A smart city utilizes digital technologies to improve resource use 
and lower emissions. It leverages smarter urban transport networks, upgraded water supply and waste 
disposal facilities, and more efficient ways to light and heat buildings. In addition to meeting the needs of 
aging populations, smart cities also allow for a more interactive and responsive city administration and 
safer public spaces. Smartphones, tablets, wearables, social networks, cloud computing, big data analytics, 
internet of things (IoT), edge computing, AI, robotics, 3D printing, blockchain, and metaverse are some of 
the critical technologies that make cities smart in the digital era.

Future is in the Cities

1 United Nations Report on Demographic Megatrends and Global Population Growth 2019
2 UN-Habitat World Cities Report 2022
3 IDC’s Worldwide Digital Transformation 2022 Predictions
4 European Commission, Smart cities
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Evolution of Smart Cities
The concept of smart cities has evolved over time. Two key trends have shaped this evolution – namely, 
the demographic shift toward millennials and Generation Z, and the massive rise in the adoption of digital 
technologies. The digital-savvy generation, or people below the age of 40, presently accounts for 63% 
of the world's population.5 The number of connected devices is predicted to reach 52 billion globally by 
2025.6 Today, citizens primarily use digital devices to interact with their environments, whether for daily 
living, work or play. This development has changed how cities function. Figure 1 depicts this change by 
looking at what modern cities strive to achieve within different elements. 

Figure 1: Different Elements of a Smart City

5 United Nations World Population Prospects 2022
6 IDC’s Worldwide Global DataSphere IoT Device and Data Forecast, 2021–2025
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7 IDC Smart Home Device Tracker 2022 

The evolution of living spaces centers on two 
key aspects: self-sustainability and technology 
integration. The renewed focus on self-sufficiency 
(by nations, communities, and homeowners) is 
one of the fundamental changes brought about 
by the COVID-19 pandemic. Today, progressive 
real estate developments worldwide focus on 
building sustainable homes in every respect, 
covering areas such as energy, water, waste 
disposal, and even food. 
The proliferation of digital devices in living spaces 
has made “smart home” a widely used term. 
Globally, consumers bought nearly 900 million 
smart home devices in 2021, an 11.7% increase 
from 2020.7 These devices, which include smart 
speakers, security cameras, smart thermostats, 
and smart home appliances, provide convenience, 
seamless entertainment, safety, and cost savings to 
homes. The rising quality of broadband penetration 
through fiber-to-the-home and 5G packages will 
further drive the use of such devices as consumers 
expand their smart home ecosystems for more 
sophisticated connected experiences.

Home

Work

The COVID-19 pandemic has turned the global 
work culture into a location-agnostic hybrid 
version that has significant implications for 
cities. The new work dynamic fosters human-
machine collaboration, enables new skills 
and worker experiences, and supports an 
intelligent and fluid environment unbounded 
by time or physical space. This new culture has 
accelerated the adoption of more automated, 
cloud-based, and AI-enabled work practices 
to drive workplace productivity. 

The proliferation of digital 
devices in living spaces 
has made “smart home” a 
widely used term.

The new work dynamic 
fosters human-machine 
collaboration, enables 
new skills and worker 
experiences.
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8  IDC Worldwide Smart Cities and Communities 2022 Predictions

Mobility

Mobility is a critical component of urban 
ecosystems, and cities worldwide focus on 
developing multi-modal integrated transportation 
systems. Such systems seamlessly combine 
various modes of transport, including high-
speed trains, metro networks, buses, water 
transport vehicles, taxi systems, and bicycles, 
to ensure more comprehensive and robust 
last-mile connectivity. Cities increasingly 
focus on evolving their transport networks by 
incorporating newer concepts such as mobility 
as a service (MaaS), ride-hailing, ridesharing, 
and micro-mobility (i.e., the use of vehicles such 
as electric scooters for short-distance travel). 
They are also experimenting with autonomous 
metro rail networks, hyperloops, and autonomous 
shuttles for small distances. By 2023, research 
firm IDC predicts that 40% of cities with more 
than 500,000 residents will adopt technologies 
and platforms to increase private transportation 
solutions usage, such as ride-hailing.8

Tourism
Tourism is a significant economic force in 
many cities worldwide, and global competition 
is strong not only to attract tourists and daily 
visitors but also to increase tourist spending 
on local services, events, and businesses. 
Cities are upgrading the visitor experience by 
adding digital layers to libraries, art galleries, 
cultural sites, transport systems and events, 
and creating new and improved services for 
residents, tourists, and visitors. Smartphones, 
wearables, mobile applications, IoT devices, 
augmented/virtual reality (AR/VR) headsets, 
digital displays, and social media all work in 
tandem within the smart city environment to 
enable these experiences.

Cities increasingly focus 
on evolving their transport 
networks by incorporating 
newer concepts.

Cities are upgrading the 
visitor experience by 
adding digital layers to 
libraries, art galleries, 
cultural sites, transport 
systems and events.
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Energy

The strategic components of critical urban 
infrastructure (energy grids, water management 
systems, transportation networks, etc.) directly 
address a city’s climate change and sustainability 
goals. The focus on creating energy-neutral, 
zero-carbon, and zero-waste cities has boosted 
the use of digital technologies in delivering 
greater efficiencies, particularly in areas such as 
environmental monitoring, smart lighting, smart 
metering, and smart trash bins. Accordingly, 
the use of sensors, big data analytics, and AI is 
steadily increasing in city energy management. 
For example, by 2027, 40% of midsize cities 
are expected to use digital twins to make 
sustainability and efficiency improvements 
and gather operational data to meet climate 
targets.9

Safety

Enhancing safety is an essential priority for 
city management. In the digital age, there is a 
two-pronged approach to city security — the 
use of digital technologies in public safety to 
deliver emergency services and securing cities 
against cyberattacks. Cyberattacks against cities 
are predicted to double by 2025 as threats 
against critical infrastructure increase due to the 
proliferation of edge devices.10 IoT/operational 
technology security will thus become a top 
investment priority. 
In this regard, law enforcement agencies are 
becoming more data-driven; they are aggregating 
data through IoT devices and creating insights 
through platforms to optimize city public safety 
and response. IDC predicts that 40% of police 
agencies will use digital tools (e.g., live video 
streaming and shared workflows) to support 
community safety and develop alternative 
response approaches to public safety by 2022.

The focus on creating 
energy-neutral, zero-
carbon and zero-waste 
cities has boosted the use 
of digital technologies.

Law enforcement agencies 
are becoming more data-
driven; they are aggregating 
data through IoT devices.

9 Strong National Investments Going Into Support Disperse Governments and the Future of Work Together With Rationalizing New Data Culture Norms
10 IDC FutureScape: Worldwide Smart Cities and Communities 2022 Predictions
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e.g., Data-driven 
policing and 

emergency response

e.g., Chatbots for 
customer service

e.g., Automation of 
repetitive tasks

e.g., AI-based digital 
assistant for improved 

decision-making 

Role of Data and AI in Smart Cities

Respond & Act
This covers the effective and rapid response to environmental conditions/situations, threats, and 
emergencies. Platforms with AI features analyze the real-time data collected through devices such as 
cameras and sensors to extract information and trigger a response. For example, an AI-based security 
camera can trigger an automated response like drone surveillance.

Process Automation
This typically involves the use of robotic process automation (RPA) to automate manual and repetitive 
tasks. This use case significantly improves the accuracy and timeliness of a process and makes employees 
available for more meaningful tasks.

Service Delivery
This entails the improvement of service delivery and outcomes. Data and AI are used to improve citizen services. 
For example, chatbots are commonly used in customer service delivery, whereby an AI-based system analyzes 
large pools of collected data to automatically respond to customer queries.

Staff Augmentation
This involves augmenting or improving staffing via the adoption of human/digital assistants. This typically entails 
using an AI-based digital assistant for improved decision-making in core processes.

Figure 2: Use of Data & AI in Smart Cities
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Data and AI play an important role in the evolution of cities into hyper-aware and hyper-responsive 
metropolitan areas. The city of the future will be fueled by data and driven by AI. Today, digital infrastructure 
forms the backbone of a city. It complements physical infrastructure and enables the city to be smart. 
The key elements of digital infrastructure include the network of devices that sense, the communication 
networks that transmit, and the systems and software that create intelligence and trigger actions. For 
example, AI platforms convert the data captured through various devices into information that eventually 
triggers a responsive action. The continuous real-time transmission of data from the edge to the network 
and core is thus a differentiating aspect of the new smart city.
Today, smart cities leverage data and AI in many use cases. Figure 2 shows four of them. Real-time data 
and large existing data sets form the foundations of these applications. Digital platforms with AI capabilities 
convert this data into useful information that may trigger automated actions.
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Markham, Canada
Smartphone with an 
app mounted on a patrol 
vehicle’s windshield uses 
AI to automatically detect 
potholes and uploads 
information to cloud 

Chattanooga, USA
Use of sensors to create an 
accurate and comprehensive 
picture of how pedestrians 
and vehicles interact, to be 
used for urban planning

Gothenburg, Sweden
Swedish government in 
partnership with Volvo runs 
an autonomous driving 
pilot project in which 100 
self driving cars will use 50 
kilometers of selected roads

Singapore
Singpass, the authentication 
platform part of  National 
Digital Identity program, 
now provides access to 
over 250 government 
and private entities

Huzhou, China
Huzhou City Digital Brain, a 
big data platform on cloud 
computing, has accumulated 
16.7 billion pieces of public 
data, developed 428 APIs, 
supported 40 applications 
for a hundred scenarios

Auckland, New Zealand
Live views of available space on 
Auckland Transport services, 
real-time passenger count 
for trains provided through 
mobile app, display boards 
and audio announcements

Seoul, South Korea
Senior citizen safety 
initiative – IoT sensors 
inform the authorities 
when there is no movement 
detected or if abnormal 
temperature, humidity, or 
lighting are picked up

Global Examples of Data & AI applications for Smart Cities
Many cities worldwide have been experimenting with data and AI, creating interesting applications in the 
process. Figure 3 depicts a few such applications and sheds light on the value derived from the effective 
use of digital technologies in the smart city context.

Figure 3: Global Smart Cities Technology Deployment Examples
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Saudi Arabia has one of the fastest growing economies in the world today thanks to the economic 
diversification efforts it initiated in the previous decade. Since the introduction of the ambitious Vision 
2030 plan in 2016, the country has made significant strides in moving closer to its key objectives of 
creating a vibrant society, a thriving economy, and an ambitious nation. Smart cities will help a highly 
urbanized country like Saudi Arabia achieve these objectives.
In the last two decades, Saudi Arabia’s urban population share has risen from 80% in 2000 to 85% in 
2021.11 Because the nation aims to become an exemplary and leading global country in all aspects 
(social, economic, and cultural), smart cities have become a key focus area. The application of digital 
technologies for urban transformation directly caters to the overarching objectives of Vision 2030, which 
are enhancing government effectiveness, enabling social responsibility, growing and diversifying the 
economy, increasing employment, strengthening national identity, and improving the lives of citizens.
Saudi Arabia has initiated several vision-realization programs that address different aspects of 
urban transformation within the smart city development arena. The below section highlights the 
most relevant among them:

11 The World Bank
12 European Center for Digital Competitiveness: Digital Competitiveness Report 2021
13 Saudi Vision 2030: National Transformation Program
14 Saudi Vision 2030: Health Sector Transformation Program
15 Saudi Vision 2030: Housing Program

The creation of smart cities will be enabled by public, private, and non-profit sector organizations. Improving 
the operational excellence of these entities and building the necessary infrastructure and regulatory 
frameworks are crucial steps in achieving the national vision. The National Transformation Program 
(NTP) has thus made significant progress on the digital front. In 2021, Saudi Arabia was ranked second 
globally among the G20 countries in digital competitiveness.12 The NTP road map has several digital key 
performance indicators that measure the country’s progress in different areas. For example, Saudi Arabia 
plans to increase the digital economy's contribution to the national GDP to 19.2% by 2025.13

Being a resource-rich country, the energy, manufacturing, trade, and logistics sectors form key economic 
contributors in Saudi Arabia. The National Industrial Development and Logistics Program (NIDLP) focuses 
on improving the competitiveness and efficiency of these sectors through the localization and incorporation 
of the 4th Industrial Revolution technologies. For example, Saudi Arabia has made substantial strides in 
achieving energy efficiency by implementing smart meters, smart lighting, and renewable energy projects. 

This program focuses on improving citizen health services through infrastructure development and digital 
health initiatives. Saudi Arabia has launched several digital platforms in this regard, including Sehhaty 
for virtual consultation and Mawid for online appointments. The overall health program aims to ensure 
that 100% of the population has unified digital medical records by 2025.14

This program aims to increase the percentage of Saudi families that own houses to 70% by 2030. In 
addition to building physical infrastructure, several digital initiatives will enable this journey, including 
the Sakani platform for housing and financing applications, and Ejar for leasing documentation. The 
initiatives under the housing program increased the homeownership rate of Saudi families from 47% 
in 2016 to 60% in 2020.15

Smart Cities & Saudi Arabia Vision 2030
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This envisages three cities in Saudi Arabia ranking among the top 100 livable cities in the world by 
2030.16 The program aims to improve the entertainment and tourism sectors by increasing the number 
of attractions and creating tech-enhanced experiences. Tourism in Saudi Arabia is closely connected to 
Islamic pilgrimage. Accordingly, the country has developed the Pilgrim Experience Program to enhance 
the Hajj and Umrah visitor experience.
Digital technologies form a critical component of Vision 2030 and the associated realization programs. To 
facilitate its technology-led transformation, Saudi Arabia has incubated digital-focused entities, created 
digital strategies and regulations, and improved digital infrastructure, thereby directly impacting smart 
city development. Figure 4 depicts key efforts that have enabled urban digital transformation in Saudi 
Arabia in recent years.

Figure 4: Key Enablers of Saudi Arabia’s Smart City Ecosystem

Vibrant 
Society

Thriving 
Economy

Ambitious 
Nation

16 Saudi Vision 2030: Vibrant Society

ENABLERS

Programs  
& Initiatives
National 
Transformation 
Program

Greenfield & Brownfield 
Giga Projects

The National  
Renewable Energy 
Program

National Industrial 
Development and 
Logistics Program

Digital Focused 
Entities
Digital 
Government 
Authority 

Saudi Data & AI 
Authority

National Digital 
Transformation 
Unit

National 
Cybersecurity 
Authority 

Digital Strategies & 
Regulations
National 
Strategy for 
Data & AI

ICT Sector 
Strategy 2023

Cloud Computing 
Regulatory 
Framework

Cybersecurity 
Regulatory 
Framework

Digital  
Infrastructure
5G and FTTH 
Network Adoption 
and Expansion Plan

MCIT’s $18 Billion 
Data Center Plan

SDAIA Government 
Cloud (Deem)

A Smart Vision for a Smart Nation: Building a Nation for the Future19

https://www.vision2030.gov.sa/media/rc0b5oy1/saudi_vision203.pdf


  ϐ Sustainable
  ϐ Zero-carbon
  ϐ Built around Nature

  ϐ Cognitive
  ϐ Hyper-aware
  ϐ Ultra-safe

  ϐ Hyper-connected
  ϐ Autonomous Mobility 
  ϐ Pedestrian, cycle-friendly

  ϐ Fully digitized/paperless
  ϐ Data-powered
  ϐ Platform-enabled

Saudi Arabia is pursuing several giga projects that will drive smart city development. These projects include 
the construction of new cities from the ground up (greenfield developments). The most prominent among 
them is NEOM. This $500 billion city, constructed in northwestern Saudi Arabia, is envisaged as the most 
advanced in the world. This development will include The Line, a one-of-a-kind linear metropolis that is 
170 kilometers long, 200 meters wide, and more than 300 meters tall. The metropolis will accommodate 
9 million people and be pedestrian-friendly, car-free, and carbon-neutral.
OXAGON, another part of the NEOM project, will be the largest floating industrial complex in the world. 
The industrial city will feature state-of-the-art factories that use Industry 4.0 technologies and follow 
circular economy principles; it will also contain a fully automated, next-generation port that integrates 
physical and digital supply chains.
The tourism quarter of NEOM, called TROJENA will use cutting-edge technologies to provide next-generation 
visitor experiences. This development will also feature The Vault, a vertical village that uses advanced 
architecture and technology to integrate virtual reality into a real-world setting.
In addition to NEOM, several greenfield projects, including industrial cities, tourism developments, and 
housing projects are underway in Saudi Arabia. The most prominent projects include the Red Sea project, 
Amaala, Qiddiya, ROSHN, Yanbu Industrial City, Al Widyan, Ad Diriyah, and Jabal Omar. These projects 
focus on some key aspects enabled by digital technologies (depicted in Figure 5).

Figure 5: Key Elements of Saudi Arabia’s Greenfield Cities

Greenfield Giga Projects
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17  IMD Smart City Index 2021

Transformation of Saudi Arabia's Cities
Saudi Arabia is also pursuing several initiatives to make existing urban ecosystems smart. According to 
the smart cities Index by the Institute for Management Development (IMD), Riyadh ranked as the third-
smartest city among the capitals of G20 states and 30th globally in 2021, jumping 23 positions from the 
previous year.17 In addition, the city of Madinah also entered the index for the first time, obtaining a rank 
of 73 globally.
The Ministry of Municipal, Rural Affairs, and Housing, which oversees the municipal and housing sector in 
Saudi Arabia, recently announced its renewed smart city strategy. The ministry will launch more than 50 
initiatives in nine areas by 2030. It intends to transform municipal and housing sector services into smart 
formats via the use of AI and IoT technologies. The key focus areas include intelligent control systems, smart 
parking, housing, and community management systems, intelligent land and asset management systems, 
smart systems for improving the urban landscape and planning, preserving the environment, helping 
dispose of waste, infrastructure management, smart maintenance, and intelligent disaster management.
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Examples of Smart City-Related Use Cases in Saudi Arabia
By envisaging digital initiatives, experimenting with technology, creating use cases, and sharing best 
practices, several public sector entities have become frontrunners in technology adoption over the years. 
This section highlights some of the initiatives taken by key smart city sectors:

Tourism

The Ministry of Hajj and Umrah’s Smart Hajj 
program use electronic bracelets for visitor 
identity and access management, crowd 
management, and customer services, including 
call center services and the streamlined services 
of partners, such as hotels. In a separate effort, 
the Saudi Ministry of Tourism and the Saudi 
Tourism Authority have created non-fungible 
token (NFT) souvenirs to enhance the tourist 
experience and exploit the fast-growing 
metaverse arena. NFT souvenirs have a distinct 
dual existence in physical and virtual reality, as 
they can be stored on the blockchain and used 
as digital media elements in social interactions.

Utilities

In 2021, the Saudi Electric Company completed 
the installation of 10 million smart meters as 
part of its Smart Metering Project. Some 40% 
of these meters were built in Saudi Arabia 
using locally manufactured components.

Healthcare

In early 2022, the Saudi Ministry of Health 
launched the first virtual hospital in the 
Middle East under the name Seha Virtual 
Hospital. The hospital offers virtual services for 
electroencephalogram patients, stroke patients, 
critical care patients, and radiology patients. 
Saudi Arabia’s national COVID-19 containment 
app, Tawakkalna, developed by SDAIA, is 
another crucial health initiative that helped 
the Kingdom’s fight against the pandemic. 
The app recorded high user satisfaction rates 
(close to 88%) throughout 2021.

Public Safety

In 2022, Saudi Arabia’s Ministry of Justice 
launched the Virtual Enforcement Court. This 
court has shortened litigation procedures 
(from 12 steps to only 2). The litigation cycle, 
from court submissions/applications all 
the way to the issuance of verdicts, now 
takes place without human intervention. 
The platform uses AI to automatically accept 
and verify applications. It then refers the 
applications to the court’s enforcement 
department after audits.

Education
The Ministry of Education’s Madrasati platform 
is a classic example of tackling disruption 
through digital models. This platform ensured 
that learning continued during the COVID-19 
pandemic. It provided a virtual school experience 
using a suite of tools for instructional planning 
and videoconferencing, along with ebooks, 
educational games, virtual laboratories, and 
test items. Overall, 98% of students logged 
onto the Madrasati platform at some point, 
and more than 80%, on average, were logged 
on during any given school week.

Public Administration
In 2021, SDAIA launched the National 
Platform for Charitable Work. Named Ehsan, 
the platform digitizes and streamlines charity 
payments in Saudi Arabia and enables 
philanthropists to contribute to society. The 
Saudi Food and Drug Authority’s WhatsApp 
chatbot, called Sarah, is a similar example. 
An app called Tammni, uses AI, business 
intelligence, and an electronic inspection 
system to provide health awareness and 
live interactive communication.
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Digital Spending Growth in Saudi Arabia
Saudi Arabia has made significant strides in adopting digital technologies in recent years. Digital transformation 
spending by enterprises in the country crossed $4 billion in 2020, as per IDC.18 This is forecasted to grow 
2.25x times by 2025. The share of digital transformation spending is expected to reach around the 50% 
mark in 2025, up from 33% in 2020, as depicted in Figure 6. The sectors that make up the smart cities 
domain (namely, government, healthcare, education, utilities, and transportation) will account for 43% of 
this spending, indicating the maturing of the urban digital landscape in the Kingdom.

Figure 6: Digital Transformation (DX) Spending in Saudi Arabia, 2020-2025

Digital transformation spending among public sector entities in Saudi Arabia is being propelled by the 
rapid shift to digital service models, which reduce physical interactions and increase citizen satisfaction 
levels. Organizations are thinking beyond bringing services online and are striving to enable customer 
journeys throughout the entire government sector, which provides services that cut across public and 
private entities. Alongside these developments, investments in sensor-based tools that can improve 
sustainability and automation and support paperless goals are increasing due to the need to contain 
costs and improve operational efficiency. 
Public sector organizations were introduced to remote working models at the onset of COVID-19 
pandemic. Since then, they have continued to invest in collaboration tools and digital workspaces to 
take advantage of the remote working shift and become resilient to future disruptions. Because public 
sector organizations operate critical infrastructure and hold citizen data, cyber threats significantly 
challenge them. Therefore, they have consequently prioritized investments in advanced cybersecurity 
solutions to protect their assets and data.

18 IDC Digital Transformation Spending Guide, 2022

$19.8B

$13.1B
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SDAIA’s Role in Smart Cities Development

Figure 7: Fostering Data & AI in Saudi Arabia: SDAIA and its Three Core Entities

Drive and own the national data and AI agenda to help achieve Vision 2030’s goals

Driving AI innovations by 
orchestrating research and 

developing skills and ecosystem

Managing digital government 
assets and providing technology 

services and digital solutions

Managing, digitizing, enriching, and 
enabling national data by building 

regulations, capabilities, and assets 

A governance mechanism that facilitates ecosystem development through strategies, policies, regulations, 
and initiatives is crucial for the rapid development of a sector. Since its establishment in 2019, the Saudi 
Data & AI Authority (SDAIA) has been a major enabler of Saudi Arabia’s national smart city agenda. SDAIA 
is the government agency mandated with driving data and AI topics in the Kingdom. It aims to unlock the 
value of data as a national asset by creating national policies and regulations and implementing various 
initiatives related to data, analytics, and AI. Given that data and AI are the cornerstones of the “smartness” 
of cities, SDAIA (along with its sub-entities NDMO, NIC, and NCAI depicted in Figure 7) plays a key role in 
fostering the development of smart cities in Saudi Arabia. 
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NDMO aims to achieve excellence in governing data 
as a national asset by managing, digitizing, enriching, 
consolidating national data, and building national 
capabilities and assets. NDMO also focuses on protecting 
personal and sensitive data by developing the required 
policies and regulations and ensuring compliance 
with them. It also promotes open data initiatives and 
enables AI and big data solution providers to develop 
new technology use cases based on open data.

NCAI focuses on driving advancements in AI innovation by 
orchestrating AI research, developing AI solutions, providing 
AI strategic advisory services to the government, and 
enhancing AI education. NCAI has initiatives that encourage 
innovation, creativity, and entrepreneurship. NCAI aims 
to develop AI applications and solutions for government 
entities directly or through partnerships and incubators. 
In addition, it aims to support startups identified through 
innovation competitions in the data and AI fields. NCAI 
enables these startups to contribute to the development of 
the Saudi economy and bridge the gaps between education 
and the job market.

NIC manages digital assets for Saudi Arabia’s government 
entities. It was established in 1979 and came under 
the umbrella of SDAIA in 2019. It provides technology 
services and digital solutions to government entities 
in the country and improves the efficiency and safety 
of e-government assets. NIC manages key national 
initiatives, such as Deem, National Data Bank (NDB), 
Estishraf, and Nafath. Apart from these, it runs key 
government digital platforms, such as Absher. 
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Key Contributions by SDAIA to Enable the National Smart City Agenda

SDAIA’s contributions to enabling Saudi Arabia's national smart city agenda can be summarized under 
five main categories:

Providing Strategic Direction and Setting Policies

NIC has been at the forefront of enabling government operations through a broad offering of tech capabilities. 
It remains the most trusted partner in building and operating the government’s most mission-critical 
tech systems and platforms. The organization spearheads key initiatives such as Deem, NDB, Nafath, and 
Tawakkalna. These unique assets are foundational technological elements for reliable city operations and 
act as main channels to deliver smart city services to city citizens.

To enable a smart city, the city managers, executives and operators need to be empowered with advanced 
analytics and AI brains to consume the city data for centralized learning and drive mission-specific 
decisions and actions. Recognizing this, SDAIA has developed multiple city intelligence and decision 
support platforms including the smart city platform Smart C and Estishraf.

NCAI drives smart city innovation in the Kingdom by collaborating with several stakeholders to drive impact-
oriented R&D. Smart municipal inspection and automatic city visual distortion detection are among the 
various use cases enabled today through NCAI’s in-house innovations. To ensure the relevance of smart 
city solutions to the context of the Kingdom, NCAI has also been pushing the Arabic language technology 
readiness and building cutting-edge capabilities in this space, with a clear focus on integrating those 
capabilities in government and city end-user services.

SDAIA also builds and nurtures the smart city ecosystem to enable sustainable growth. For instance, 
several local and international startups participated in SDAIA’s T5 Smart City Accelerator program in 
partnership with Plug and Play to create smart city-related business opportunities and facilitate market 
access for participating startups in the Kingdom.
SDAIA and its three entities are managing several key initiatives which directly impact the urban digital 
transformation in Saudi Arabia and help the Kingdom achieve its vision. These initiatives fall into four 
categories, as depicted in Figure 8.

The National Strategy for Data & AI (NSDAI) led by SDAIA recognizes smart cities as a top-priority domain. 
It lays the foundations for extensive adoption of AI-enabled smart city solutions to address a variety of 
citizen-centric use cases, focusing on three core sectors: public safety, mobility, and municipal services. At 
the policy and legislation level, NDMO has developed and published nine core data policies that elevated 
the maturity of the overall ecosystem, including open data, data privacy, and data sharing. Such policies 
are a critical prerequisite for successfully accelerating and expanding smart city innovation and adoption 
in the Kingdom.

Improving Tech Infrastructure Readiness

Developing Smart Platforms

Innovation through Use Cases and Enabling R&D

Developing Smart City Ecosystem
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SDAIA and its three entities are managing several key initiatives which directly impact the urban digital 
transformation in Saudi Arabia and help the Kingdom achieve its vision. These initiatives fall into four 
categories, as depicted in Figure 8.

Figure 8: Smart Cities Development in Saudi Arabia: Key Initiatives by SDAIA

  ϐ Personal Data Protection Law
  ϐ Data Management and Personal Data Protection Standards
  ϐ National Data Governance Interim Regulations, which include policies that cover Data Classification, Data Sharing, and Freedom of Information
  ϐ Open Data Policy

  ϐ Close to 1,500 students trained under various initiatives such as SDAIA Bootcamps, Data Science T5, and Internships
  ϐ NEOM AI Challenge, which included more than 100 teams from 39 universities and showcased 100+ projects
  ϐ Smart Cities Accelerator with 12 qualifying startups so far, out of which 7 are local companies
  ϐ 5 AI solutions that focus on major sectors such as health, security, and mobility

  ϐ Partnerships with global non-profit entities in areas of global collaboration and advisory – World Bank Group, International Telecommunication 
Union (ITU), United Nations (UN)

  ϐ Partnerships with tech majors in skills development and infrastructure building – IBM, Dell, Huawei, Alibaba

Regulations  &  Policies

Innovation  &  Skills Development

Ecosystem Development

Digital Services

  ϐ Data & Cloud – Smart City Platform (Smart C), Government Cloud (Deem), National Data Bank (NDB), Estishraf, Open Data Portal
  ϐ Digital Platforms – Twakkalna, Digital Identity Platform (Nafath), Absher, Efaa, Nabaa, Ehsan, Boroog
  ϐ Other Smart Initiatives – Smart Hajj
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A national smart city platform and an integrated operations center established by SDAIA for enabling 
smart cities and developing use cases in several sectors. The platform collects data from different city 
systems and uses AI to perform advanced data analysis to assist in sector management, decision-making, 
and event forecasting. The platform will enable more than 60 use cases in several sectors including public 
safety, energy, and transport, such as monitoring congestion, traffic jams, and monitoring waste disposal. 
Sawaher is a smart CCTV platform under the Smart C Platform that provides intelligent live and offline 
video analytics addressing city safety needs with over 180 smart features.

A government cloud platform that provides technology services to all government entities. It allows such 
entities to take advantage of these services directly and instantaneously. The platform has hosted 182 
government data centers and achieved SAR 2 billion in savings. The platform provides 35 digital services 
including, infrastructure as a service (IaaS), platform as a service (PaaS), and managed services to 148 
government entities.

Deem

National Data Bank (NDB)
A national-scale data exchange platform that collects and curates relevant datasets from government 
entities. Through real-time integrations and batch processes, the NDB creates a single source of truth 
from data assets to support decision-making across government entities. NDB consists of two major 
foundational components: Data Lake and Event Exchange. The platform has more than 6,400 datasets 
from 240 entities and provides 200 services.

Estishraf
The analytical platform which enables government decision-makers to unlock the power of data and drive 
informed decision-making. Estishraf applies advanced analytics and AI technologies to centralized data in 
NDB to produce valuable insights and enable data-driven decision-making in areas such as city strategic 
planning and services monitoring. The platform has provided more than 500 scenarios to support decision-
makers and generated potential savings of SAR 51 billion.

Nafath
The National Digital Identity platform that provides unified verification services to citizens and service 
providers. The platform supports the whole-of-government concept (i.e., service delivery across different 
sectors) by consolidating verification processes and incorporating advanced biometrics technologies. The 
platform has executed more than 920 million transactions and currently has 19 million active users and 
links with 453 government and private entities.

Smart C
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Conclusion & Recommendations
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Digital First Enterprise

Fueled by data; driven by platforms

Enabled by Cloud and AI

Figure 9: Characteristics of a Sustainable Digital-First Enterprise

As Saudi Arabia accelerates the implementation of its national digital transformation plan, organizations 
active in the smart city arena will need to revisit their own transformation agendas. As investment 
in digitalization grows, the focus of organizations must evolve from digitally transforming to running 
sustainable digital-first enterprises. In this context, what differentiates digital-first organizations from 
digital laggards? Fueled by data and supported by platforms, digital-first organizations can innovate more 
rapidly via the adoption of next-generation technologies and hence experience faster growth. Cloud and 
AI are critical enablers of such organizations, as depicted in Figure 9.
Digital-first organizations also provide personalized and contextualized next-generation customer experiences 
and possess agile distributed structures for operations and back-end IT. These organizations can prove 
their trustworthiness by ensuring digital security and creating dynamic partnerships via participation in 
industry ecosystems.
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To achieve their smart city visions, public sector organizations need to develop three key strategic IT 
capabilities, as outlined below:

Data Excellence
Organizations are witnessing unprecedented levels of growth in data within the enterprise. However, the 
majority of this data is presently unstructured. Organizations must first think of data as an asset if they 
are to identify valuable data and find optimal ways of extracting value from it. They must also ensure that 
data is delivered to the right place, at the right time, and in the proper format. In addition, they must focus 
on what is needed to improve decision-making processes, actions, and outcomes. Another key aspect 
is preserving the privacy of users, not only by adopting the privacy-by-policy approach that focuses on 
providing data subjects with essential mechanisms to exercise control over their personal data; instead, 
it goes beyond that to implement the concept of privacy by design, by default to implement various levels 
of privacy protection by minimizing data collection, and emphasizing anonymization and client-side data 
storage and processing.
To achieve data excellence, organizations need to focus on data governance and invest in data management 
platforms. They need to make critical changes to data governance, culture, and management to improve 
data-informed outcomes and support the rising deployment of analytics and AI solutions. For example, 
many large cities across the world have increased their spending on dynamic data platforms to scale 
outcome-based mobility programs that match capacity with user demand and evolving expectations. 
Organizations should also focus on connecting all the back-office data in the public sector and utilizing it 
across departments to improve administration through investments in out-of-the-box data integration tools.

Automation Excellence
Organizations should speed up AI-powered automation and work closely with technology partners for 
large-scale, end-to-end, and converged IT transformation. The automation technologies toolbox keeps 
expanding from data tools and RPA applications to machine learning, deep learning, natural language 
processing, and computer vision solutions. Organizations must select the right combination of technologies 
to add intelligence to automation at a use-case level and continually optimize business processes.

Modernize Applications
To achieve data and automation excellence, organizations need to overcome the legacy barrier. Public 
sector organizations in particular have accumulated legacy systems over many years, and these systems 
have become the biggest roadblocks to these organizations’ digital journeys. Organizations should thus 
prioritize application modernization and choose the right path to achieving it. Today, cloud has become 
foundational to organizations’ digital-first strategies. Cloud is the default choice, regardless of whether an 
organization chooses to replace applications with software-as-a-service models, rehost (or lift and shift) 
applications to infrastructure-as-a-service environments, or refactor/rearchitect legacy applications in 
cloud-native environments.
Saudi Arabia is rapidly progressing through its digital evolution. The various national initiatives are creating 
an ecosystem conducive to rapid organizational development. This ecosystem provides organizations 
engaged in urban transformation with significant opportunities to up their game, achieve their visions, and 
evolve into next-generation digital enterprises. Nevertheless, enterprises will need to adopt a digital-first 
approach that leverages data and AI to the most significant effect.
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