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ABSTRACT 

The last decade has witnessed a rapid technological development that contributed to 

improving the quality of life in many aspects. As new technologies come to life, more 

innovations evolve. Many of these innovations have been effectively translated into 

large-scale applications, creating an initiative called “Smart Cities”, which aims to 

make cities more sustainable and reliable to adapt to the increasing needs and 

challenges associated with the growing urbanization. Some developing countries 

have adopted these “Smart Cities” initiatives to serve their strategic development 

visions. Qatar, for example, is a developing country in the Middle East with a 

comprehensive national vision by 2030 that defines the framework in which national 

strategies and implementation plans can be developed to make Qatar an advanced 

society capable of sustaining its development and providing a high standard of living 

for its people. As the Smart Qatar journey evolves and expands, a comprehensive e-

government system and digital infrastructure have been launched along with the 

initiation of two large Real Estates projects as an insight to Smart Cities, Msheireb 
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Downtown Doha, with $5.5 billion investment, and Lusail City, that was introduced 

on the momentum of 2022 FIFA World Cup. This paper takes Qatar as an example 

of developing country and studies how Lusail Smart City strategy contributed to 

tangible real-life applications that were contextual and relevant to Qatar’s current and 

future challenges, aspirations and needs as part of its national vision in 2030, in 

addition to summarizing some lessons that can benefit other developing countries that 

would take similar steps. 

Keywords: Smart Cities, Developing Countries, Smart Communities, FIFA World 

Cup, Technological Innovations 

INTRODUCTION 

Countries and societies are taking advantage of the rapid technological innovations 

by adapting these innovations into large-scale implementations (e.g. Cities) to cope 

with the dynamic urbanization growth. These large-scale applications formed an 

initiative called “Smart Cities”. A Smart City is a city that uses intelligence of an 

integrated infrastructure that solves the current challenges and provides provisions 

for future ones like growing populations and increasing carbon emissions. Also, it 

tries to optimize the usage of services like water, electricity, and cooling resulting in 

higher quality of life along with maintaining security and sustainability. 

1. Background about Qatar 

Qatar is located in the Middle East as a peninsula in the Arabian Gulf and has 

witnessed a dynamic growth in its population during the last two decades, reaching 

about 2.57 million in August 2021 (Planning and Statistics Authority, 2021). As a 

future vision, the Qatari government has realized this rapid growth and started taking 

forward steps to control and monitor the country growth through developing a 

comprehensive e-government platform (e.g. Hukoomi portal) and digital 

infrastructure, including telecommunication and technology development as a 

continuation to Emiri decision No. 4 for 2016 that concentrates on enhancing several 

services to the public (Ministry of Transport and Communicatoins, 2019). 

The rapid growth in population and urban expansion increased the need for smart 

infrastructure all across the country; this can be noticed with the implementation of 

smart airport technologies at Hamad International Airport (HIA), in addition to 

founding TASMU Smart Qatar Program in 2017 by Qatar government to enhance the 

application of technology and innovation to drive improved quality of life in multiple 

public sectors in the country including transport, logistics, environment, healthcare, 

and sports  (TASMU, 2020). Furthermore, Qatar has invested in digital networks 

development through developing the Internet of Things (IoT) as an essential need for 

smart transformation with total investments that are expected to reach $573 million 

by 2022 and projected total investments in ICT systems to reach $4.4 billion in 2021 

(Ministry of Transport and Communicatoins, 2019). 

Qatar’s development has been primarily dependent on oil and gas resources (General 
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Secretariat for Development Planning., 2008); however, the Qatari government is 

encouraging foreign and diverse investment in an effort to build a solid and 

sustainable economy by 2030, as it will be explained in the following sections. 

 

2. Qatar National Vision 2030 

In 2008, the Government of Qatar had set a national comprehensive development 

vision providing a general framework and guidelines to convert Qatar to a state that 

sustains its development and offers high quality of life for its residents (Amiri Diwan 

- State of Qatar, 2021). Qatar National Vision 2030 aims to be achieved based on the 

following four interconnected fundamentals explained in Table 1. 

 

Table 1: Pillars of Qatar National Vision 2030 

 Pillar Aims 

1 Human Development This pillar of the development focuses on the 

strategical investment of people in different life’s 

aspects 

2 Social Development This targets security, justice, and interconnection 

with the communities worldwide. 

3 Economic Development This aims to found for a diverse and dynamic 

economy that would be flexible in adapting the 

present and future needs and available resources 

4 Environmental 

Development 

This pillar focuses on the proper management of the 

environment with an integration with the first three 

pillars. 

Each of these pillars has a list of components and deliverables that clearly define it, 

elaborated on more through this paper 

3. Lusail City 

  

Figure 1. Location of Lusail City (Lusail 

City, 2021) 

Figure 2. Lusail City Districts (Lusail 

City, 2021) 

Lusail City has grown within the vision laid in 2008 and inspired by the 2022 FIFA 

World Cup; therefore, the city will host Lusail Stadium, which is the largest stadium 

for the world cup with a capacity of around 80,000, and it will be the 5th largest 

stadium in the world. The city has been built from the ground up to be prepared for 

future needs with smart infrastructure with a total investment that exceeds $45 billion 
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(Shaaban & Adalbi, 2021) that includes hotels, schools, retails, offices, and other 

residential and recreational districts (Figure 1). 

The city is located 15 km to the north side of Doha City (Figure 2) and described as 

the home of vision and innovation with a new urban identity to be added to the State 

of Qatar with a complex system that is implemented in a precise manner and up to 

the highest standards to ensure the highest quality of life to its residents. 

LUSAIL CITY SMART SYSTEMS  

1. Lusail Control and Command Center (LCCC) 

LCCC is the central command and control center for the operations of the Smart City 

within Lusail, where everything comes together, and data is collected and analyzed. 

Through LCCC, all sensors and meters are monitored, and the information is 

transferred to the concerned personnel very fast through a solid fibre network that is 

branched all over the city. This data is two-way communication; in other words, the 

employee will be able to control many features based on the information received 

(e.g. Road diversion). 

 

2. Building Management System 

All systems and services in the building can be monitored and controlled by LCCC, 

including telecommunication, electricity, pneumatic waste collection, and district 

cooling through smart meters that can provide real-time data transferred by the fibre 

network that is branched around the city and detect any faults in the systems.  

An additional feature introduced is smart home automation, where all home features 

are controlled through a centralized platform; on the other hand, other features are 

automated through smart systems. For example, District cooling is managed and 

optimized considering the time of the day to reduce the cost and save resources. 

 

3. Citywide Integrated Communications 

With cloud-based services, real-time data are accessible to everybody anytime and 

everywhere. Tens of digital screens are distributed along with the city, providing a 

platform for digital advertising as well as the information of different facilities, 

events, retails, restaurants all around the city. 

Through Interactive Information System, residents can find information about events, 

locations, and the best direction and means of transport to use to get to their 

destination. 

 

4. Traffic System 

The city provides an intelligent and comprehensive transportation system by 

providing different means of transportation (e.g. Light Rail Transit, Water Taxi, 

public transportation, and a considerable road network). 

The traffic volumes are monitored through induction loops on the ground that can get 

the data regarding cars density and deliver it either to the signals or LCCC to take 

action and ensure the highest level of traffic efficiency. In addition, the city has the 
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feature of live directional signals, where traffic can be diverted remotely. 

Furthermore, the city provides a transportation app where all transportation systems 

are linked together and optimized. 

 

5. Security 

With a high level of design, a CCTV monitoring network was introduced in Lusail 

city to ensure full city coverage and high security for the citizens. The CCTV network 

is connected to LCCC, and it was implemented based on Ministry of Interior 

standards and guidelines. 

6. Energy Efficiency 

With the smart metering strategy, Lusail city is designed to optimize the use of energy 

through recording the use of energy. Furthermore, the city infrastructure has been 

designed with intelligent automated systems that would adapt energy based on the 

needs. For example, Intelligent Street Lighting is an example of an energy-saving 

system. It automatically turns off the lights in the absence of traffic and adjusts the 

light level according to the weather status. 

 

RELEVANCE TO QATAR VISION 

As mentioned earlier in this paper, Qatar National Vision 2030 has been set based on 

four main pillars. Each of these pillars consists of multi-components that form the 

deliverables towards achieving the target for 2030 (Planning and Statistics Authority 

of Qatar, n.d.). 

This section elaborates more on these components and gives the smart feature of 

Lusail city that serves it.  

 

1. Human Development 

As a developing country, Qatar invested in the health and education of its people 

providing the highest standards of education and healthcare services. Human 

development aims to build a community that is well educated with all facilities 

provided to all Qatari citizens to interact with the local and international markets and 

communities. Table 2 provides the components of Human Development and how 

Lusail city was designed to serve this objective. 

 

Table 2: Human Development Pillar and Relevance from Lusail City 

Component Objectives / Components Relevance from Lusail City 

Educated 

Population 

 A world-class educational 

system with accessible and 

high-quality learning and 

training opportunities 

 Opportunities to strengthen the 

national and moral values for 

children and youths. 

 Lusail will be a home of more 

than 30 schools with 

advanced technological 

services to enhance the 

communication between 

students and teachers. 

 Lusail will provide a number 
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 Opportunities for independent 

educational institutions. 

 Effective funding for the 

research field 

of services and applications 

that are still under design as 

tools to improve the quality of 

education. 

Healthy 

Population 

(Physical 

and Mental 

Health) 

 A comprehensive and 

integrated healthcare system 

with high quality of services 

provided. 

 Accessible and affordable 

services provided to the 

citizens 

 An entire district will be 

dedicated to health and 

medical services. 

 Technological platforms and 

services are under 

development to facilitate 

medical operations for the 

residents. 

A Capable 

and 

Motivated 

Workforce 

 Diverse the involvement of 

Qatari citizens in the workforce 

 High-quality training programs 

provided to Qatari Citizens 

 With its commercial districts, 

Lusail city will be a home for 

many private and 

governmental institutions that 

will offer many new work 

vacancies to its residents (e.g. 

Ministries, schools, etc.) 

 Cloud-based strategy that 

provides live information and 

communication between 

residents and visitors of the 

city 

 

2. Social Development 

 

In this pillar, Qatar aims to build a society that would be effectively capable of 

adapting to the most recent findings and life requirements. Besides that, Qatar will 

seek to offer high levels of safety and security to its citizens and preserve the Arab 

and Islamic identity. 

 

Table 3: Social Development Pillar and Relevance from Lusail City 

Component Objectives / Components  Relevance from Lusail City 

Social Care 

and 

Protection 

 Enhance cohesive families’ 

structures between citizens 

 Social protection in terms of 

rights and incomes 

 There are many recreational 

districts that form a 

destination for a family 

vacation. 

 The city encourages live 

activities by providing a range 

of attractive pedestrian and 

bicycles road networks. 

 Qutaifan Island will be an 

iconic destination for 

recreation with waterfronts. 
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 The city will have Lusail 

Stadium, which will be the 5th 

biggest stadium in the world. 

A Sound 

Social 

Structure 

 Preserve the Arab and Islamic 

identity. 

 Secure community that is built 

based on justice and equality 

 The identity is preserved in 

Lusail city through many 

exhibitions and events as well 

as the design of the building 

itself.  

 High standards of security 

measures are provided 

through a widely spread 

CCTV cameras network. 

 

3. Economic Development 

 

The Economic Development pillars are considered the backbone of the national 

vision as it drives the other pillars by offering better and diverse opportunities for 

people. The basis of these pillars is encouraging more investments and competitions 

and optimizing Qatar's economic resources by the balance between Oil-based and 

knowledge-based income. 

 

Table 4: Economic Development Pillar and Relevance from Lusail City 

Component Objectives / Components Relevance from Lusail City 

Sound 

Economic 

Management 

 Building an attractive 

business climate that would 

attract foreign funds. 

 Building a flexible 

economic market that 

would encourage the 

national investment. 

 Lusail provides a wide range 

of offices areas in a city that is 

planned to be a central 

commercial district. 

 Boulevard Street, for 

example, will be the biggest 

integrated commercial street 

in the Gulf region and will be 

an attractive area for investors 

locally and internationally. 

Responsible 

Exploitation of 

Oil and Gas 

 Advanced technological 

innovations in terms of oil 

and gas sector in order to 

provide clean energy. 

 Optimizing the process of 

long-term maintenance in 

accordance with 

sustainability requirements. 

 Lusail has a complete Gas 

distribution network and 

metering system. 

 All meters are connected to 

LCCC for live monitoring and 

faults detection. 

Suitable 

Economic 

Diversification 

 Encouraging diverse 

industries. 

 Economy that is 

characterized by 

 The diversity of open spaces 

available for investors makes 

Lusail city a destination. 
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innovation, 

entrepreneurship, and 

efficient delivery of public 

services. 

 

4. Environmental Development 

 

With the environmental pillar that the State of Qatar has in its vision, the pillars 

mentioned above would be accomplished and achieved with full responsibility 

towards Qatar's nature and environment along with future considerations in terms of 

consumption and gas emission.  

 

Table 5: Environmental Development Pillar and Relevance from Lusail City 

Component Objectives / Components Relevance from Lusail City 

A Balance 

Between 

Development 

Needs and 

Protecting the 

Environment 

 Building a responsible 

community that would 

contribute efficiently 

towards sustainability. 

 A comprehensive legal 

system that would 

contribute to saving the 

environment.  

 Lusail has smart energy 

consumption meters that transfer 

the information to the Lusail 

Control and Command Center for 

monitoring and billing. 

 Two-way control and 

communication system is provided 

between the user and the 

governmental authorities (e.g. 

Kahramaa) to ensure proper 

compliance with the regulations 

and guidelines. 

 Lusail will encourage the 

transformation to electric cars with 

a number of already built and 

planned vehicle charging stations. 

 

CONCLUSIONS 

Smart Cities are becoming an essential need for the growing urbanization and the 

associated requirements with it; therefore, developing countries need to properly 

integrate their vision scope with the advanced technologies from early stages. 

Although these systems of Lusail city are not working with their full capabilities, their 

design is strategically merged with the overall targets of the country. 
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