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Urbanization
A key future trend

Today 56% of the global population lives in urban areas

Source: Our World In Data, https://ourworldindata.org/

https://ourworldindata.org/
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Urbanization
A key future trend

By 2050, 65 to 70% of the global population will live in urban areas

Source: Our World In Data, https://ourworldindata.org/

https://ourworldindata.org/
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Urbanization
A growing challenge

Source: World Economic Forum, 2018: Circular Economy in Cities: Evolving the model for a sustainable urban future
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Characteristics of Future Cities: Sustainable
Sustainability is an important but somewhat uncertain issue

Source: World Energy Council, 2019: The World Energy Issues Monitor 2019 

Global Energy Issues Monitor
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Characteristics of Future Cities: Sustainable
Pathways to sustainable urbanization

Source: C40 Cities, 2017: Focused acceleration: A strategic approach to climate action in cities to 2030
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Characteristics of Future Cities: Sustainable
Global benefits of sustainable urbanization

Source: C40 Cities, 2017: Focused acceleration: A strategic approach to climate action in cities to 2030

2020 target consistent with COP21 
Paris Agreement to pursue efforts to 
limit the global average temperature 
increase to less than 1.5C (relative to 
pre-industrial levels)
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Characteristics of Future Cities: Smart
Technology-enabled opportunities to achieve sustainable urbanization

Source: CB Insights

Urban centers are getting a tech upgrade
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Characteristics of Future Cities: Smart
Data-enabled opportunities to achieve sustainable urbanization

Sources: DOMO, 2018: Data Never Sleeps 6.0

Å Over 2.5 quintillion (1018) bytes of data are 
created every single day, and it’s only going to 
increase

Å By 2020, it’s estimated that 1.7MB of data 
will be created every second for every person 
on earth (~100 zettabytes (1021) per year)

Data is the lifeblood of a smartcity
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Smart and Sustainable Cities of the Future
Global benefits

Source: McKinsey Global Institute, 2018: Smart Cities: Digital Solutions for a More Livable Future



11

Smart and Sustainable Cities of the Future 
Many opportunities to apply technology for sustainability
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Smart and Sustainable Cities of the Future 
Context is essential

Source: Shell, 2014: New Lenses on Future Cities
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Smart and Sustainable Cities of the Future
Context is essential

Source: Shell, 2014: New Lenses on Future Cities
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Future Cities in the United Arab Emirates (UAE)
UAE context

Prosperous 
Communitie

s
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Smart and Sustainable Cities of the Future
Sustainability is undeniably important for the UAE

Source: World Energy Council, 2019: The World Energy Issues Monitor 2019 

UAE Energy Issues Monitor
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Smart and Sustainable Cities of the Future
Smart city technology deployment is a major opportunity for the UAE

Higher - Income Cities are Generally Further Along in their Smart Cities Journey The cities deploying the greatest number of applications 
overall are moving forward in all domains

Deployment of smart city applications
(Maximum of 55 points across 5 applications: Mobility, Security, Utilities, 

Healthcare, and Economic development, housing, and community)
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Source: McKinsey Global Institute, 2018: Smart Cities: Digital Solutions for a More Livable Future
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R&D for Smart and Sustainable Cities in the UAE
Khalifa University R&D strategy

Clean and 
Renewable 

Energy

Water and 
Environment

Hydrocarbon 
Exploration 

and 
Production

Healthcare
Aerospace 

(Aero/Astro)
Supply Chain 
and Logistics

Robotics, Artificial Intelligence (AI) and Data Science

Information and Communication Technologies (ICT)

Advanced Materials and Manufacturing

Solid fill represents current research strength and no fill indicates areas being developed 

“Verticals” focused on multidisciplinary sectors aligned with UAE and Abu Dhabi priorities

“Horizontals” focused on cross-cutting critical enablers in which KU has competitive advantage
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R&D for Smart and Sustainable Cities in the UAE
Khalifa University R&D research centers

-- Black bold indicates sponsored center | Blue indicates internally-awarded center 
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R&D for Smart and Sustainable Cities in the UAE
Moving from R&D to demonstration and deployment

Basic research

Research to prove 
feasibility

Technology
demonstration

Pilot plant 
and scale-up

Market launch and 
commercialization

Technology
development

•University research institutes and centers undertake focused research up to technology demonstration 
(TRL 4/5) and also support start-up incubation

•University + Partners span the entire R&D and innovation spectrum

Partners

Knowledge Development Technology Development Business Development

Academia Industry

Collaboration

TRL 1 TRL 2 TRL 3 TRL 4 TRL 5 TRL 6 TRL 7 TRL 8 TRL 9
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Future City Energy
Resource forecasting and management

Artificial Intelligence (AI) Lab for 
Climate Monitoring and Forecasting

Launched November 2018 at 

Renewable Energy Management 
System (REMS)

Launched February 2019 at 
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Future City Energy
Electricity grid flexibility and management

Renewable Energy Management System (REMS)

Advanced Power and Energy Center
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Future City Transportation and Healthcare
KU-KAIST Joint Research Center

Smart 
Transportation

Smart Healthcare

Å Autonomous Vehicles
Å Infrastructure for Autonomous Vehicle Operation 
Å Wireless Charging for Electric Vehicles
Å Infrastructure for Electric Autonomous Vehicles

Å Sensor and Wearable Devices for Personal Healthcare
Å Healthcare Robotics

April 2019 Launch Event
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Future City Cross-Cutting Technology Platforms
Cyber Physical Systems and Robotics

Object 
Detection

Object 
Recognition

Object 
Tracking 

Behavior 
Analysis

Center for Cyber Physical Systems (C2PS) Center for Autonomous Robotic Systems (KUCARS)

Infrastructure Inspection

Extreme Environments

Industrial Applications
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Future City Safety
Skyscraper firefighting

KUCARS Drone Approach

Center for Autonomous Robotic Systems (KUCARS)

The World’s Tallest Building: Burj Khalifa (Dubai)
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Future City Construction
Multiple opportunities for transformation

Source: World Economic Forum, 2018
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Future City Construction
Materials for sustainable infrastructure

NA NA

Masdar Building
Home of the Graphene Engineering Innovation Center 
ü Launched 2018
ü Graphene and 2D materials R&D and technology scale-up

Graphene is a “2D” material that offers a unique
combination of properties for potentially revolutionary new
technology solutions

Industry Example: Concrete

Initial studies have shown 

Å Improvements in the mechanical performance of a graphene 
modified cement by 40% (tensile and compressive) and 60% 
(flexural)

Å Simultaneously offering superior thermal and chemical stability at 
ultra-low loadings of graphene oxide (<0.05 wt%)

ü Using 0.05% of graphene material can potentially reduce around 50% 
of the amount of materials required to make concrete leading to a 
significant reduction of 446 kilograms per ton of the carbon emissions

Graphic Source: RSC Publishing - Royal Society of Chemistry
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Smart and Sustainable Cities of the Future 
The path forward for smart and sustainable growth

Source: Shell, 2014: New Lenses on Future Cities
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Smart and Sustainable Cities of the Future 
The path forward for smart and sustainable growth

High Clean Energy Deployment

Low Clean Energy Deployment

Efficient use of low-carbon 
energy in buildings, transport 
and industry

Smart and Sustainable
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THANK 
YOU


