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Editorial

Dear reader

The greatest case of human migration has been going on in
Asia over the past decades. People have been moving from
countryside to city by the hundreds of millions, hoping to take
part in the rapid economic progress that has turned the region
from agricultural backwater to industrial powerhouse. And
this trend will continue for the foreseeable future — the UN ex-
pects the percentage of people living in Asia’s urban areas to
rise from 50% today to 75% by 2050.

Now accounting for over half of the world’s megacities,
Asian cities are grappling with the challenge of having to bal-
ance sustained population growth with strained infrastruc-
ture, depleting resources and finite space. But with the fourth
industrial revolution powering ahead, “smart cities” — the in-
tegration of cutting-edge information and communication
technologies with urban planning — offer a compelling an-
swer to this dilemma. Indeed, the potential benefits of smart
cities to urban livelihoods are significant, as is the investment
opportunity.

Welcome to the latest edition in our Shifting Asia thought
leadership series. This issue dives into the booming world of
smart cities in Asia, where public and private investment is
mixing to spark waves of innovation and ambitious plans are
transforming the relationship between governments and citi-
zens. In this report, we feature interviews from local authori-
ties and business leaders on the topic and bring the story
closer to home through individual country analyses.

The interpretation of smart cities varies, but generally consists
of six major pillars - connectivity, governance, services, auto-
mation, health and mobility — and employs key technologies
like artificial intelligence, big data, cloud computing and ro-
botics. As the urgency to ensure sustainability mounts, Asia’s
governments have launched ambitious initiatives to make
their cities and nations more intelligent. Yet the resultant

surge in connectivity also brings with it a downside — an in-
crease vulnerability to cyberattacks. Accordingly, cybersecurity
will have to be incorporated as a key building block of each
nation’s approach, and form an integral part of the region’s
smart city journey.

This is an exciting topic because, among other reasons, it
touches all of our lives. In Singapore, for instance, we've be-
come accustomed to filing taxes online, monitoring subway
schedules on mobile apps and connecting to personalized
government sites through soft tokens. These are just a few
examples of how cities are becoming smarter. Others include
the rollout of a nationwide 5G network in China, integrated
area developments and traffic management systems in India,
and an autonomous bus network in Tokyo.

Each country has their own set of challenges, including over-
bearing bureaucracy and logistical and resource constraints,
and achieving their grand visions for the future will require an
unwavering commitment that spans different administrations.
But with the current momentum, we estimate Asia’s smart
city market, led by China, could reach USD 800bn in 2025,
creating sizeable growth opportunities for local economies
along the way.

Such rapid growth should yield attractive investment oppor-
tunities. Investors keen to participate in this area should tar-
get companies exposed to faster-growth segments like fin-
tech, 5G, smart mobility and healthcare. Conversely, those
engaged in antiquated urban operating systems are at risk of
becoming outdated.

We hope you enjoy reading about this special topic on Asia’s

future. As always, please don’t hesitate to reach out with any
feedback or questions.

lute

Min Lan Tan
Head of APAC Investment Office
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Executive summary

— Asia is home to 16 of the world's 28 megacities (popula-
tions above 10m), and the United Nations forecasts their
cumulative population will double by 2030 from their 2010
total. This mass migration from rural to urban areas is occur-
ring as the “fourth industrial revolution,” a period of rapid
technological innovation, transforms the way we live.

— To balance the costs of depleting resources with rapid urban-
ization and sustainable growth, many Asian cities are laying
the groundwork to become “smart cities” over the next
decade. This entails integrating the six major building blocks
— smart connectivity, smart governance, smart services, smart
automation, smart health and smart mobility — with cyberse-
curity forming the foundation of each smart city.

— Promising smart technologies that can facilitate this transi-
tion include 5G and the Internet of Things in connectivity,
digital repositories and sandboxes in governance, fintech
and smart utilities in services, artificial intelligence and
facial recognition in automation, big data and remote mon-
itoring in healthcare and autonomous driving, and ride
hailing in mobility.

— In Asia, Singapore is arguably the furthest along the smart
city journey. As the host, Tokyo will likely showcase interest-
ing smart solutions during the 2020 Olympic Games. And
with strong government initiatives and vibrant technology
ecosystems, China and India show significant promise for
the future.

— We expect Asia’s smart cities to generate trillions of dollars
in economic value over the coming years as annual com-
bined smart city spending climbs to USD 800bn by 2025,
according to our estimates, about 40% of global smart city
spending. Contributing USD 320bn, China should lead the
region in smart city spending over this period.

— Given the huge revenue potential, we see significant invest-
ment opportunities for investors. In particular, we believe
companies exposed to faster growth segments like fintech,
5G, smart mobility (e.g. electric vehicles and autonomous
driving) and healthtech are in a sweet spot thanks to strong
demand and regulatory support. Conversely, companies
exposed to traditional urban operating systems will be at a
risk of becoming redundant.
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Chapter 1

What is a
smart city?

Sundeep Gantori, Analyst

Definitions and scopes of smart cities differ from
country to country. We believe smart cities in Asia
consist of six major building blocks — smart connectivity,
smart governance, smart services, smart automation,
smart health and smart mobility — with varying levels of
digitalization. Cybersecurity, meanwhile, forms the
foundation of each smart city. Let’s dive into these sub-
segments.

B \
Erny N

Smart governance Smart services
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Smart connectivity

Driven by a desire to stay connected all the time
and the need to efficiently multitask throughout a
busy day, most of us have become “digital omni-
vores” and see connectivity as a basic necessity
rather than a luxury. Just as how all cities are built
on strong infrastructure like high-rise buildings,
roads and public transport systems, smart cities are
founded on robust technology infrastructure —
which begins with smart connectivity. The combi-
nation of key enabling technologies, like 4G/5G,
fiber broadband and WIFI/Bluetooth, with con-
nected devices, smartphones and sensors allows
governments, corporations and the public to fully
exploit the potential of technology for everyday
services. The Internet of Things (IoT), which con-
nects everyday objects such as home appliances to
the internet, is particularly capable of empowering
connectivity, as multiple smart touch points
throughout one’s day can not only deliver innova-
tive services but also collect data for further analy-

Smart governance

Smart governance is the use of information &
communication technology (ICT) by the govern-
ment for better urban planning and decision-mak-
ing. The point of smart governance is to use vari-
ous technologies to connect government agencies
with businesses and the public in order to improve
transparency and institutionalize trust. Examples
include digital repositories (for land records, for in-
stance), unified services like citizen services or on-
line tenders managed through a government-is-
sued identity, and agency-wide web portals or
mobile apps (e.g. for departments like police or in-
come tax). While government-to-citizen (G2C)
smart governance models get more attention, gov-
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sis. Applications of loT include weather and water
monitoring devices as well as other sensor-based
devices like public lighting and traffic lights. Such
devices can be remotely controlled, thus driving
significant efficiency gains. While densely popu-
lated cities with high-rise buildings often face con-
nectivity problems, we believe the extensive use of
WIFI and the upcoming 5G technology, which sig-
nificantly reduces latency, should further bolster
smart services. Most telecom operators in Asia will
launch 5G services over the next few years, with
those in Australia, China, Japan and Korea set to
do so in 2019. According to Ovum and Bloomberg
Intelligence, 5G subscribers in Asia should reach
almost 200m by 2022, with a mid-single digit pen-
etration rate. With 5G services expected to be
rolled out in developing Asia during the next de-
cade, we see significant growth opportunities in
the 5G era.

ernment-to-business (G2B) or government-to-gov-
ernment (G2G) models can drive significant effi-
ciency gains and improve transparency. In fact,
most progressive regulators across Asia are cur-
rently partnering with startups that leverage smart
governance models like online fast-track approvals
or sandboxes to fuel innovation. A sandbox is an
entity endorsed by regulators that allows limited-
scale testing of a new product, during which the
government temporarily relaxes regulatory require-
ments. The aim is to assess the potential benefits
and risks of a new product before its full-scale
launch.

Shifting Asia: Smart cities — March 2019
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Chapter 1 — What is a smart city?

Smart services

Thanks to smart connectivity and smart gover-
nance, smart city administrators can take advan-
tage of digital technologies and deliver everyday
services smartly. These include both public and pri-
vate services like digital payments, smart grids,
smart utilities including metering and many more.
Cloud computing is at the center of smart services
as the technology allows access to everyday ser-
vices anywhere and on any device. Given fintech’s
ability to offer financial inclusion through mobile
payments and internet finance, many regulators in
Asia are supporting fintech services by building
strong ecosystems. For example, since the recent
demonetization of large banknotes in India, cash-
less payments for goods and many public services
have become more popular. Smart grids, which re-
duce energy consumption and CO2 emissions, are

Smart automation

Smart automation greatly helps cities become truly
smart. The most commonly used applications of
smart automation include smart buildings and
smart homes as well as artificial intelligence (Al)
applications like robots, machine learning, chat-
bots, etc. Many Asian cities are widely adopting
smart building technologies, for example, which
use automated processes to manage typical day-
to-day building operations like lighting, air condi-

Shifting Asia: Smart cities — March 2019

another area where digitalization can revolutionize
everyday services. With smart grids, households
can be more than just consumers; they can con-
sume electricity according to their needs, and in
the future even sell back the surplus stored in bat-
teries. This fundamentally disrupts the supply-de-
mand dynamics in the electricity market, providing
both parties (utility companies and customers) an
advantage and improves energy efficiency. For in-
stance, utilities can temporarily store volatile
power generation (such as wind, solar) in batteries
and supply networks with the excess energy when
needed. Smart metering in another such service
provided by utilities; it allows consumers to man-
age their utility consumption and affords providers
the flexibility of dynamic pricing, which is essential
during peak loads.

tioning, lift management and heating. Similarly,
smart homes can automate many functions, like
security, entertainment and appliances, thereby
improving efficiency. With Al at the center of the
fourth industrial revolution, we believe smart cities
can significantly leverage Al through, for instance,
Al-based surveillance camera systems, which use
facial recognition technology, to boost security or
chatbots to improve public feedback systems.



Smart health

Smart health, or healthtech (as addressed in our
recent theme), refers to the evolving use of infor-
mation technology to address inefficiency and cost
constraints in public healthcare systems. With
stress levels much higher among city dwellers,
there is an increasing need for smart health ser-
vices. We see four ways in which the healthcare in-
dustry can be redefined by smart health services:

— Software, artificial intelligence and big data:
With the healthcare industry accounting for 5%
of all data generated globally, new develop-
ments in Al and data-handling technologies as
well as improvements in connectivity suggest the
industry may finally be reaching a tipping point
for increased adoption.

— Telemedicine and remote monitoring: With most
Asian cities still lacking an adequate system for
primary care provision by general practitioners
(GPs) and suffering a geographical mismatch
between the demand for and supply of health-
care (concentrated in rich coastal provinces),
remote monitoring through apps or wearables
should improve overall healthcare service levels.
Wearables also provide opportunities for data
collection and analysis as they allow people to

Chapter 1 — What is a smart city?

regularly track their health and other lifestyle
data. While wearables are currently mostly used
for general fitness tracking, greater incorpora-
tion of medical-grade sensors could support vari-
ous remote-monitoring and treatment services.

Applications of technology in drug development:
Most pharmaceutical companies have been
using technology as a means to incrementally
improve operating efficiencies, rather than using
digital technologies to drive wholesale changes
in the research process. But this may change in
the future, as we expect healthtech to address
several issues in the drug development process,
including reducing data gathering costs, improv-
ing analysis and streamlining the overall trial
management process.

Imaging, image-guided therapy and robotic sur-
gery: The imaging market provides a practical
example of how advanced software and artificial
intelligence are already being used to create effi-
ciencies in healthcare delivery by combining
image data with software. Image-guided and
robotic surgery techniques also have the poten-
tial to cut healthcare costs by reducing surgical
complications and shortening hospital stays.

Shifting Asia: Smart cities — March 2019
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Smart mobility

We define smart mobility as a combination of smart
powertrains (electrification), smart technology (au-
tonomous driving) and smart use (car-sharing/car-
hailing) — which, in our view, should redefine urban
transport over the next few years. Tougher regula-
tions in the region to reduce CO2 emissions and
fuel consumption will likely lead to a significant in-
crease in the electrification of powertrains in the
form of hybrid, plug-in hybrid and battery electric
vehicles. Furthermore, sustainable investment as-
pects like safety, better fuel efficiency, lower emis-
sions, the rise of millennials and increasing mobile

Cybersecurity as a foundation to smart cities
While smart cities are centered around the above
six building blocks, cybersecurity provides a key
foundation for smart cities, as secure or digitally
safe cities can give confidence to citizens, corpora-
tions and governmental organizations and enable
digital transformation.

The interconnection between the physical and vir-
tual infrastructure in a smart city adds significant
layers of complexity and creates vulnerabilities.
Imagine a smart city network getting hacked, ex-
posing sensitive data about citizens

or organizations, or other attacks bringing the en-
tire city infrastructure to a standstill.

Cybercrime has broader consequences than merely
exposing the vulnerabilities of the affected party; it
also damages trade, competitiveness and innova-
tion at the macro level. According to Ponemon and
Bloomberg Intelligence, the global average cost of a
security breach is high at USD 3.6m per breach.

Shifting Asia: Smart cities — March 2019

connectivity are accelerating the demand for smart
mobility solutions in Asian cities. Autonomous tech-
nology helps reduce traffic jams and the huge losses
in both time and energy they cause. In many areas
in Asia where roads and parking spaces are stressed
to the limit, autonomous driving initiatives and
smart parking solutions are rapidly gaining traction
as a way to solve these major transport problems.
Similarly, commercial drones or unmanned aerial ve-
hicles (UAVs) could make cities smarter through
smart policing, regular traffic updates, e-commerce
delivery, city monitoring and surveying, etc.

Despite the broad-based implications of cybersecu-
rity risks, businesses are ill-prepared for them, in
our view, as the rising number of threats clearly in-
dicates. What do these developments mean for
the cybersecurity industry? For one,

that security is no longer merely a concern of IT
managers, but a key boardroom topic, as govern-
ments and enterprises have to recognize its strate-
gic importance.

The topic becomes even more important for smart
cities, given that increased connectivity including
usage of smart and loT devices has raised overall
vulnerability to cyber threats. The good news is
most Asian smart cities have realized the impor-
tance of cybersecurity, with all the major countries
prioritizing investments in this area. Furthermore,
Asia as a region can also take advantage of some
of the best global practices in the world, like the
recent regulations in Europe and the US, to further
beef up its smart city infrastructure.



Chapter 2

The need for smart
cities In Aslia

Carl Berrisford, Analyst

“Urbanism works when it creates a journey

as desirable as the destination”

Paul Goldberger
Pulitzer Prize-winning architectural critic

Shifting Asia: Smart cities — March 2019 11
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Chapter 2 — The need for smart cities in Asia

The proportion of people living in cities across the
world will rise from 50% now to three quarters by
2050, according to the United Nations. An esti-
mated 2.7bn people in developing economies will
move into cities over the next three decades, with
most of this shift taking place in emerging Asia.
Asian infrastructure investment needed to stay
abreast of urban growth will result in a spending
gap of USD 2.2 trillion per year until 2025, ac-
cording to the UN. By 2025, emerging Asia is ex-
pected to account for 50% of global infrastruc-
ture spending.

This mass migration into cities in Asia is occurring
against the backdrop of the so-called “fourth in-
dustrial revolution,” a period of rapid technologi-
cal innovation driven by digitalization which im-
pacts and shapes the lives of all urban inhabitants.
It is also happening at a time of rising resource

Fig. 1

conservation and concern over the environment
and climate change.

Asian urbanization’s “late-mover advantage”
should provide plenty of room for investment in
smart city technologies, in our view, from smart
energy to smart mobility to smart healthcare. In
Asia, scalability for these technologies is real due
to the proliferation of large sized and densely in-
habited urban spaces that have often grown hap-
hazardly. They face an array of basic infrastructure
and environmental challenges that we anticipate
will be increasingly addressed through the applica-
tion of rapidly maturing smart city technologies.

Asia’s cities are characterized by their large popu-
lation and high population density. So it's not sur-
prising that 16 of the world’s 28 megacities (cities
with population exceeding 10m) are in Asia. The

The number of people living in cities with populations over 10m will double in Asia

from 2010-2030
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Fig. 2

United Nations forecasts that the urban population
of Asia’s megacities will double by 2030 from
2010. Similarly, eight of the world’s largest cities
with highest population density are located in
Asia. Rapid urban growth translates to rising in-
come growth and lifestyle changes, which are
stretching the infrastructure and resources of cit-
ies, particularly in emerging Asia.

The benefits and efficiency gains of smart city solu-
tions in Asia’s populous, chaotic and fast growing
cities should drive sustainable demand growth for
smart technologies. In the same way that smart-
phones have become indispensable to Asian con-
sumers, we believe investing in smart city technolo-
gies will become an increasing necessity for Asian
governments and municipal authorities to raise pro-
ductivity and spur economic growth.
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The rise in private vehicle ownership in Asia, which
roughly doubles every five years in Asian cities, is a
major cause of CO2 emissions, deteriorating air
quality, noise pollution, and grid-locked traffic in
many of Asia’s leading cities. Asia is forecast to ac-
count for one third of global transport-related

CO2 emissions by 2030, almost double the 17%
level in 1990 (source: Emissions Database for
Global Atmospheric Research). China, which has
relatively low per capita car penetration, is ex-
pected to see an increase of 220m cars between
2010 and 2025, based on our forecasts. This is a
key reason the Chinese government has taken the
initiative with “smart mobility” and an early migra-
tion to electric vehicles. Smart operation sensors to
regulate traffic flows and traffic lights and other
solutions to address traffic congestion are already
in use in many Chinese cities.

Asia’s rapid urban growth is a key reason why a big
jump is expected in the waste produced by world
cities — to 2.2bn tons a year by 2025 from 1.3bn
tons a year currently. In China, 70% of the waste is
disposed in landfills occupying 500 square meters
of land and generating annual costs of CNY 30bn
(source: Deloitte, 2018). Smart waste management,
the application of Internet of Things (IoT) for waste
collection and for tracking garbage segregation, as
well as loT-enabled transportation to manage the
carbon footprint can go a long way towards im-
proving efficiencies and reducing the impact on the
environment.

High population density in most of Asia’s major
cities has led to high-rise living due to a shortage
of space and high land costs. According to the In-
ternational Energy Agency, buildings consume

Shifting Asia: Smart cities — March 2019
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40% of energy in most countries, but in Asian city
states like Hong Kong and Singapore, buildings
consume up to 90% of the national electricity. In
such cities, resource conservation can be consider-
ably increased by applying smart building automa-
tion to lighting and thermal regulations, as well as
changing the behavior of residents through the
use of smart electricity meters which feed back to
the smart grid.

Increasingly, many of these smart technologies re-
volving around automation, sensors and big data
will be applied to power supply, water and waste,
healthcare services, affordable housing, rail infra-
structure and public transport systems across Asia.
With China and India topping the global tables
with the most cities with >1m population at 102
and 46 respectively, the potential for scalability
from replicating and rolling out smart city concepts
is considerable in these two countries.

High internet penetration across Asia and the roll-
Fig. 3

Asia’s 5G penetration expected to reach mid-single
digits by 2022
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out of 5G networks in at least four Asia-Pacific
countries by 2020 will become a powerful catalyst
for Asian smart city development. We expect select
Asian cities with 5G networks to leverage sensor
networks and big data to identify and rapidly re-
spond to challenges in the urban environment.
China’s push in robotics and Al will also establish a
regional base for automation and big data to
smart city concepts. Furthermore, China’s infra-
structure drive across emerging Asia, via the Belt
and Road Initiative (BRI), offers channels to transfer
smart city technology to less developed neighbor-
ing countries where it is investing in power, rail in-
frastructure, residential real estate and data cen-
ters.

Several developed Asian countries, like Singapore,
Hong Kong and Japan, and Australia have been
significantly ahead of the curve, piloting many
Asian smart city concepts over the last twenty
years. They offer blueprints for emerging Asia cit-
ies, particularly those with shared socio-demo-
graphic features like rapidly ageing populations.
The efficiency of city-state governments like Singa-
pore and Hong Kong often facilitates the rapid
adoption and execution of smart city technologies.
Indeed, rapid progress with smart city solutions in
the cities of Asia’s two most populous countries,
China and India, can be attributed to the fact that
smart city frameworks, guidelines and funding are
often made at the national government level and
implemented locally.



How big Is
the smart city
opportunity
N Asia?

Sundeep Gantori, Analyst

In this section, we cover the addressable market for Asian
smart cities and the investment implications.

Addressable market

We believe smart cities will be at the center of Asia’s fourth
industrial revolution, adding trillions of dollars of economic
value over the next decade through the revenue generated
from the six building blocks. According to Frost & Sullivan
and Bloomberg Intelligence, the global addressable market
for smart city projects should grow from USD 900bn in
2016 to USD 2trn in 2025 and the addressable market for
China’s smart city projects should reach USD 320bn by
2025. We estimate Asia accounts for 40% of the address-
able market, so based on these forecasts, the region’s
smart city market could reach USD 800bn in 2025.

By segment, we expect smart services to lead Asia’s ad-
dressable market by 2025, followed by smart governance,
smart healthcare, smart connectivity, smart automation and
smart mobility in that order (see Fig. 5).

Investment implications

Given the huge revenue potential for Asia by 2025 (USD
800bn), investors can participate in this growth trend
through various avenues. In particular, we believe compa-
nies exposed to faster-growth segments like fintech, 5G,
smart mobility (which includes electric vehicles and autono-
mous driving) and healthtech are in a sweet spot given the
confluence of strong demand and regulatory support. We
believe a combination of both Asian corporations with
strong exposure to the above trends and global leaders
with strong technology leadership should benefit from the
robust growth opportunities to come in Asia’s smart cities.
Conversely, those engaged in antiquated urban operating
systems are at risk of becoming outdated.

Fig. 4

Smart city addressable market in 2025*
In USD bn.
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Fig. 5

Smart city addressable market by segment
in 2025*
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Chapter 4

Regional deep dive

In this section, we cover key countries
in the region that are leading Asia’s
smart city journey.

China
India
ASEAN
Singapore
Hong Kong seiing, China Photo by Martin Ruetsch

Australia

Japan

Hong Kong
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Hong Kong. Photo by Claudia Link

Singapore. Photo by C. J. Wadhwa

Guangzhou Shi, China. Photo by Holger link
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Beijing, China. Photo by Martin Ruetschi

China — tech
titans lead the
smart city drive

Elaine Zhou, Analyst

“Ultimately everything in cities will
depend on computing power, in the

same way they depend on electricity”

Wang Jian, Former Chief Technology Officer of Alibaba

18 Shifting Asia: Smart cities — March 2019

China aspires to become a global leader in strategic industries
like 5G, autonomous vehicles and loT, so the government
strongly incentivizes the development of smart cities through
homegrown technology. China exemplifies the Asian govern-
ment-driven smart city model, which lays down frameworks,
guidelines and funding. China invested CNY 500bn in its na-
tional smart city program during the 12th Five-Year Plan pe-
riod (2011-2015), leading to the launch of over 90 pilot
smart cities. By 2017, there were 500 smart cities at various
stages of development with an estimated market size of CNY
650bn.

The key technologies being employed in China’s smart cities
include the loT, Big Data, cloud computing and other smart
systems. The unique part of China’s smart city model is its
drive to leverage and encourage domestic innovation by
working closely with Chinese technological leaders Alibaba,
Tencent and Baidu. The technologies developed by these
companies are primarily being applied to e-government,
smart transportation and smart living, all of which cover a
broad array of smart concepts.



Photo by Claudio Bader
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China’s technology leaders drive smart city
innovation

According to Alibaba, building a smart city has to
look beyond technology hardware. For example,
electric vehicles cannot operate effectively in a city
without the necessary charging infrastructure. As a
result, the company is using real time and large-
scale video analysis and artificial intelligence (Al) to
integrate industries and enhance government and
service models. This method is being rolled out to
first-tier cities across China.

In Hangzhou, for example, the management of
utilities like transportation, power supply and water
supply has been digitized since 2016. The results
are telling: the digital operation of 128 traffic lights
reduced road crossing times by 15% and saved
highway driving time by an average 4.6 minutes
per trip. In the Xiaoshan area, the time taken by
ambulances to reach accident sites has halved
(Source: Citi Research, 2019).

China — tech titans lead the smart city drive

<<<§§[}>>

China advances in autonomous driving
Autonomous driving has already taken off in China,
with companies leveraging online mapping capabil-
ities and cloud technology integrated with artificial
intelligence (Al). The first step towards mobile au-
tonomy has been the development of intelligent
screen monitors on car windscreens to aid naviga-
tion. A major initiative is also underway in Xiongan
New Area of Hebei province to employ Big Data,
video monitors and Al to free up traffic congestion
through an intelligent traffic management system.
The next step will be to introduce self-driving pri-
vate vehicles in the city. In the longer term, plans
are afoot to operate 100 self-driving buses in Bei-
jing and Shenzhen.

Fig. 6

Number of smart cities in China
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China — tech titans lead the smart city drive

Fig. 7

China’s smartest cities and their strengths
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=
Wuhan ﬁ/\gf Smart living
—
i g IT and smart
Chongging @ infrastructure
H”S Smart
Chengdu =" transportation
=
Shenzhen E:@@ loT platform
= Smart
Guangzhou éo\\:_//c,% transportation

Widespread broadband facilities and smart [T-based
applications promote development of IT and loT

E-government, accessible IT and hardware construction

Information infrastructure and cybersecurity, real-time
collection of public transport data

Cloud computing, Big Data industry, loT, internet finance, smart logis-
tics and digital content industries

loT is applicable in a range of municipal projects to
promote government datacenter and resident cards

Efficient transmission of and intelligent response to city info

Citywide sensor infrastructure, public info platform and strong net-
work coverage

Partnerships with Didi and Microsoft for cloud and loT technology

Link up different sectors including transportation, logistics and com-
munity life

The smart transportation sensor platform covers core districts, primary
and secondary trunk roads, and city entrances and exits to achieve
real-time monitoring and control of passenger traffic volume and flow

Source: Zhihuichengshi, Deloitte, Citi Research, 2018

7

Smart governance: digitalizing governmental
services and networking

The prevalence of mobile messaging in China estab-
lishes a ready platform to offer governments, enter-
prises and citizens payment and location services.
Again, Al will be central to managing the connec-
tion between devices and different services. Smart
city networks currently cover over 150 cities in
China and are used for policing and road traffic
management as well as in retail, healthcare and ed-
ucation services. In southern China, particularly
Shenzhen, the telecom sector has been especially
active with digital service providers to support the
creation of digital governments, e-government basic
infrastructure and various data solutions including
data integration and security systems.

Shifting Asia: Smart cities — March 2019

=)

Smart payments: cashless society

China is the world’s biggest cashless marketplace.
Citizens can pay for almost anything, anywhere,
from convenience stores and shopping malls to fine
dining, by scanning QR codes. Mobile payments are
even the norm to pay for items from small vendors
like vegetable stalls and street food. The mobile pay-
ment market is dominated by two apps — Tencent's
WeChat Pay and Alibaba’s AliPay — with hundreds
of millions of active monthly users. Two years ago,
bank cards ranked as the most preferred payment
system in China, according to the Hurun Report. But
last year Alipay, followed by WeChat Pay, topped
the list, reflecting the rise of mobile payments in
China. (For a more detailed discussion of the rise of
cashless payments in Asia, please refer to the “Shift-
ing Asia: The Road to Cashless Societies”). China is
seen as the first nation to move towards a com-
pletely cashless, or cardless society, significantly low-
ering risks from robbery and counterfeit money.
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Smart retail: the rise of e-commerce and
smart logistics

While China’s e-commerce sector has experi-
enced unprecedented growth over the last de-
cade, the penetration of e-commerce within Chi-
na’s retail industry is only around 20%, leaving
huge room for on-line players to expand. The in-
tegration of e-commerce and offline retail re-
mains an ongoing trend for online players; for
example, by creating platforms for offline mer-
chants and brands to operate online. Doing so
could help merchants better anticipate future de-
mand, manage logistics and build up supply. The
wealth of retail and customer data captured by
e-commerce players through increased transac-
tions allows better control over consumer behav-

China — tech titans lead the smart city drive

ior and logistics, positioning for better penetra-
tion and future growth. While competition has
intensified among leading players, we expect the
rivalry to help advance e-commerce and smart
retailing in China.

Alongside the fast expansion of e-commerce,
China’s logistics industry is growing rapidly — daily
package volume surged from 38m in 2014 to
110m in 2017. Accordingly, a logistics leader has
seen its volumes triple in the past three years to
70m packages a day, versus 36-37m for the US
leader. Logistics costs are currently 14.6% of Chi-
na‘'s GDP, with the industry targeting to reduce
this to 5% through the use of smart solutions.

Shifting Asia: Smart cities — March 2019
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Smart Internet: 5G network roll-out

China is racing ahead of the world with its 5G roll out. The
next generation of wireless technology promises much faster
speeds while using less power, making it a top priority for
Beijing. Unlike previous generations of mobile technology,
which tended to introduce a single novel feature for users —
i.e. 1G allowing users to walk and talk, 2G to text, 3G to surf
the internet, and 4G to stream and watch videos — 5G will
simply deliver more comprehensive and dramatic improve-
ments to existing features. By employing new wireless infra-
structure, which promises speeds up to 100 times faster than
4G, it should virtually eliminate processing delays. It will also
help to fire up the loT industry, facilitating the connectivity
between billions of machines, appliances and sensors, taking
smart cities and smart living to the next level.

5G'’s central role for development of smart cities is a key rea-
son the Chinese government has been so relentless in its pur-
suit. In its 13th Five-Year Plan, the government describes 5G
as a “strategic emerging industry” and “new area of
growth,” while Made in China 2025 outlines China’s goal to
become a global leader in 5G as a major step forward in the
development of smart cities. China Mobile and China Tele-
com have already established 5G test networks in several cit-
ies. Local authorities have encouraged developers to create
5G-based applications for telemedicine and urban infrastruc-
ture. Leading players, such as Huawei, have achieved ad-
vanced 5G technologies and innovation that are at least 12
months ahead of global competitors.

A

Smart cloud computing

China’s smart cloud computing market is characterized by a
duopoly that controls just over half of the total market. Con-
solidation continues in this market with small players gradu-
ally being squeezed. Market leaders will continue to lead
technology improvement in the coming years through the
upgrade of cloud services, which will fully integrate machine
learning, algorithms, database and technical infrastructure
platform. These new cloud services will largely target medical,
transport, education, energy and manufacturing, to raise effi-
ciencies via digitalization, enhancing both corporate produc-
tivity and profitability.
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India — smart
leapfrogging

Sundeep Gantori, Analyst

“Digital India is an enterprise for India’s
transformation on a scale that is, per-

haps, unmatched in human history”

Narendra Modi
Prime Minister of India

In 2011, according to census data, cities accounted for 31%
of India’s population and contributed 63% to its GDP. By
2030, the government expects cities to account for 40% of
the population and 75% of GDP. Such a huge transition will
require an enormous expansion of physical, institutional, so-
cial and economic infrastructure, making the development of
smart cities an integral part of the country’s future. While
most emerging markets are investing in smart cities, India’s
diverse cultural and geographical background is making its
smart city journey a unique one. On the positive side, India
has the benefit of a healthy demographic dividend (i.e. it has
a youthful population) when compared to advanced econo-
mies. And such favorable demographics should ultimately
yield vast opportunities for the country through increases in
productivity and GDP per capita over the long term. But this
also means increased pressure on current urban centers as to
how they can accommodate a rapidly growing population in
terms of employment, housing and other basic infrastructure.

The push for smart cities also means sizeable investment
sums to rejuvenate existing cities or to develop new projects
— a costly but much-needed makeover. Due to poor urban
planning and decades-old infrastructure, India’s big cities lack
basic amenities like sanitation, clean water, proper public
transportation networks, etc. For example, cities like Bengal-
uru and Hyderabad, which are dubbed the Silicon Valley of
India, have evolved into megacities because of technological
advances and digitalization, but they remain far behind the
developing world’s standards for living and infrastructure.

Shifting Asia: Smart cities — March 2019
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India — smart leapfrogging

To be part of the new-age class of cities, India has
no other option but to leapfrog ahead to invest in
smart cities and to make them future proof. This
means incorporating smart technologies on par
with some of the most developed cites in the
world. To solve its urban challenges, the Indian
government (under the Ministry of Urban Develop-
ment) announced a grand project called “Smart
Cities Mission” in 2015. This initiative seeks to
identify, assist and develop 100 Indian smart cities
through retrofitting, redevelopment and greenfield
development. The core structure of the Smart Cit-
ies Mission mainly revolves around e-governance
and citizen services, efficient urban mobility and
transportation, sustainable living and affordable
housing, smart water and utility management, IT
connectivity and digitalization, sanitation and solid
waste management, smart classrooms, video crime
monitoring, and more.

The list is expansive, so every city identifies one or
two pan-city issues that it would like to address as
a priority. For example, in 2016, during the first
phase where 20 cities were selected and labelled
as “lighthouse cities,” the top three core issues
identified were centralized command and control
centers by 13 cities, smart parking systems by 11
cities, and traffic operations and management sys-
tems by 10 cities. The cities that got selected had
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extensively engaged with their citizens and tried to
get real-time feedback through surveys. They have
involved their citizens from the beginning so that
they can maintain bilateral communication, which
will be needed for support during the later stages
when the tasks are nearing completion.

As part of the Mission, 100 cities were nominated
to take part in the initiative. The cities had to first
compete with other cities in their states, which do
the nominating, to be selected. The shortlisted cities
receive capital injections of INR 2bn per year, split
50:50 by the central and state governments. The

Fig. 8

Snapshot of India’s Smart Cities Mission

Round1 Round2 Round3 Round4 Roundb5
Number of 20 40 30 10 10
selected cities
Period of Mav to
selection Jan 16 Sepy16 un17  Jan 18
Total number 829 1,959 1,891 472 5,151
of projects
Investment 48,064 83,698 57,393 15863 205,018
(INR crores)
Average SCP
size 2,403 2,092 1,931 1,586 2,050

(INR crores)

Note : Shillong selected as 100th smart city in June 2018; 1 crore = 10 million
Source: Ministry of Housing and Urban Affairs, India, UBS, as of December 2018



Bhopal, India. Photo by Rohit Tandon

initial capital grant is given to a Special Purpose Ve-
hicle (SPV), which is headed by full-time smart city
CEO. To raise additional capital, the SPV can source
funds through public-private partnerships, joint ven-
tures, issuance of municipal bonds, land monetiza-
tion and other areas like user charges.

The main motto of the Smart Cities Mission is “in-
fusing technology” to build smart cities, but the

Fig. 9

Old Delhi, New Delhi, India. Photo by Annie Spratt

idea is also to think about development holistically.
Each city, under the expert guidance of the SPV
CEOQ, comes up with projects that aim to improve
living conditions or address core issues like sanita-
tion, congested traffic conditions, recreational ar-
eas and solid waste management. For example,
Bhopal, a city in central India, sought to retrofit its
city through integrated area developments, inte-
grated traffic management systems, smart road

India’s smart city projects by key sectors

INR crores

Solid waste management
Social sectors

Strom water drainage
Environment

Complete streets

Waste water / Sewerage
Water supply

Affordable housing
Energy

IT connectivity / ICT solutions
Economic development
Urban mobility

Area development

0

Note: 1 crore = 10 million

5,000 10,000 15,000 20,000 25,000 30,000

Source: Ministry of Housing and Urban Affairs, India, UBS, as of December 2018
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lanes with spaces for cycles and pedestrians, a bio-
methanization power plant, and apps for citizen
services and e-governance.

While it's early days, India’s unique smart city plan
has made decent traction so far. The initiative, be-
ing the first of kind in India, initially failed to attract
private players, but more cities are forging public-
private partnerships to accelerate the pace of proj-
ect implementation. The government has also
started to rank the smart cities under an Ease of
Living Index, using certain minimum standards for
cities to compare and evaluate their progress. Un-
der the program, India’s Ministry of Housing and
Urban Affairs has developed a set of Ease of Living
Standards. A total of 78 indicators — 56 core indica-
tors and 22 supporting indicators — are covered.
These have been grouped under 15 thematic cate-
gories, which in turn form the four pillars of urban
development: institutional, social, economic and
physical.

While India is heading in the right direction in its
smart cities vision, there are many hurdles to be
overcome. India is known for being home to some
of the biggest slums in the world, and it will be a
mammoth task for the government to accommo-
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date the urban poor with proper alternatives and
to evict them without any coercion. Financing
smart cities is another challenge — governments
traditionally provide aid grants for such huge infra-
structure projects, but for the Smart Cities Mission,
it's the SPV's responsibility to raise funds. While big
cities with strong income sources can more easily
implement these projects, small cities and green-
field projects may find it more difficult to secure in-
vestment. Finally, like in any country, coordination
among various government departments and citi-
zen participation remains a challenge in India.

Nevertheless, we believe smart cities can transform
India and its urbanization journey. The recent
progress India has made in the digital space, such
as increasing internet and smartphone penetration
and fintech adoption, following the 2016 demon-
etization program sets the stage for India to trans-
form into a smart nation.
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Interview
M Nagarajan

District Collector, Arvalli

M Nagarajan is an Indian Administrative Services officer and cur-
rently the District Collector of Arvalli, Gujarat, India. Until recently
he was leading the Surat Smart City Mission as CEO of the Surat
Smart City Development SPV. Under his leadership, Surat was
recognized by the Indian government for having the highest
momentum in smart city implementation. Smart transportation,
ICT, renewable energy and open data are some of his key priori-
ties. He has a Masters in Public Policy and a Masters in Econom-
ics. M Nagarajan has received an award for Innovative Use of
Technology in Elections by the Election Commission of India.

1. How unique is India‘’s Smart Cities Mission
project compared to the rest of the world?

The core mission of smart cities is to optimize the
efficiency of city operations and services and to
connect to citizens. The approach world over is to
use different types of electronic data collection
sensors to collect information, which is used to
manage assets and resources efficiently.

The data is collected from citizens, devices and as-
sets and is processed and analyzed to monitor and
manage traffic and transportation systems, power
plants, water supply networks, waste manage-
ment facilities, law enforcement, information sys-
tems, schools, libraries, hospitals and other com-
munity services.

Urban India is faced with the task of building basic
infrastructure and services and becoming a smart
city at the same time. The former is the bottom
line for urban governance, and smart cities are the
topline part of it. India’s smart cities mission tries
to balance both requirements.

Projects like retrofitting existing areas to improve

roads and signage, create cycle tracks, utility duct-
ing and developing roads up to national and inter-
national standards with an emphasis on walkability

set the minimum standards for being a smart city.
On the other hand, information and communica-
tions technology (ICT) projects with a focus on city
command and control centers, transportation sys-
tems, enterprise resource planning (ERP), geo-
graphic information systems (GIS), fiber optic and fi-
ber-to-home connections are topline smart features
that are now being implemented in India’s smart
cities. In Surat, out of the total smart city plan of
INR 2,597 crores (USD 365m), 700 crores (USD
98m) were earmarked for ICT.

Another standout feature of India’s Smart Cities
Mission is the clear focus on public-private partner-
ships (PPP) and improving governance by using
technology. The choice is given to the city to choose
priority themes and projects as per the city’s future
vision and citizen feedback. The unique feature is
this bottom-up approach to planning.

2. How is India leveraging various digital
technologies for its smart city projects?

The first step of digitalization under India’s smart
cities is the creation of an integrated command
and control center to streamline operations, which
oversees integrated transport management sys-
tems (ITMS), integrated traffic control systems
(ITCS), ERP and GIS systems.

Shifting Asia: Smart cities — March 2019
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Smart streetlights with centralized control and
monitoring systems (CCMS) have led to efficient
energy use and maintenance. Smart parking and
intelligent parking systems and management are
also helping cities to manage traffic better and
plug leakage of revenue. Use of GPS tracking for
emergency and non-emergency vehicles and the
integration with the command and control center
provide valuable tools and information for city
managers to respond and coordinate day-to-day
activities and to manage incidents effectively.

Various operational points like water heads, pump-
ing stations for water and sewage, and distribution
networks are also monitored, while smart water
meters for water supply are also being imple-
mented. Laying out citywide fiber-optic networks
for city operations and public wifi using smart poles
are other examples.

All such systems are seamlessly integrated into the
command and control center, which provides a
convergence of emergency, non-emergency ser-
vices, transport and civic operations in one nerve
center for the city. Surat is building one such cen-
ter, which will be inaugurated shortly.

3. What have been some low-hanging fruit in
terms of smart city implementation, and what
are the key focus areas for the next few
years.

The integrated command and control center and
retrofitting projects in area-based developments
offer quick wins in terms of value and citizen satis-
faction. Smart parking and intelligent traffic man-
agement systems promise immediate gains and
impact on services. Others include the Surat city’s
live bus schedules, which are integrated with
Google services, allowing citizens to plan their
journey with their smartphones. Further, ERP and
GIS systems improve overall city operations and re-
duce costs.
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4. Where do you think are the biggest
challenges?

The biggest challenge is meeting the vision of the
Smart Cities Mission within the proposed tight
deadlines. Also, the modeling of PPP projects to en-
sure market interest and sustainability is a major
challenge for cities. For most cities, a PPP project of
this scale would be a first experience.

The long gestation and the tenure of the projects,
typically 15 to 20 years, make the market players
jittery about predictions. For example, the citywide
fiber optic and fiber-to-home projects have not
elicited market responses due to risks in data us-
age in a city-based network. Also, the rollout of
4G and 5G increases the risk of market obsoles-
cence. Hence, the bids are too high or none at all.

Building cyber-security thinking and standards in
the entire approach to smart cities is important;
neglecting to do so could create an inherent risk in
India’s Smart Cities Mission.

5. Financing smart city projects has always
been a point of contention globally. How are
you able to address those challenges?

Recently Pune, Ahmedabad and others have gone

the route of issuing bonds and have had an enthu-
siastic response from the market. This is only going
to improve. Other cities are working on increasing

compliance and ratings to get ready to go to mar-

ket.

PPP models come in all flavors based on local re-
quirements and business potential. Highways have
been a major avenue of PPP projects in India. But
with smart cities, the market players are working
on creating sustainable projects. Value-capture fi-
nancing is being explored in a big way for financ-
ing smart cities.



ASEAN smart
cities — a
solution for
sustainable
urbanization

Valerie Chan, Analyst

“ASEAN must respond to the Fourth

Industrial Revolution as a region...”

Nguyen Xuan Phuc,
Prime Minister of Vietnam

Rapid urbanization a common concern

Southeast Asia is steadily urbanizing, with an estimated 49%
of the region’s population already living in cities and towns.
As the region pursues strong economic growth, it will see the
pace of urbanization rising rapidly in the coming decades.
The United Nations World Urbanization Prospects estimates
that the region will achieve 56% urbanization by 2030 —i.e.
an incremental 84 million people will be living in cities by
2030. The pace of urbanization has to pick up in the lagging
Association of Southeast Asian Nations (ASEAN) economies
in order to achieve greater wealth and higher purchasing
power, but in the process the population of the region’s cities
will balloon.

Urbanization however raises concerns about sustainability.
Cities have a tendency to prioritize economic growth at the
expense of environmental and social deterioration. Cities in
the Philippines, Indonesia and Thailand, for example, are no-
torious for their heavy traffic congestion, inadequate infra-
structure, poor living conditions and environmental issues.
Thankfully, local governments have been taking more proac-
tive measures in recent years to manage existing and poten-
tial problems in urban areas. Still, more can be done.

Shifting Asia: Smart cities — March 2019
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ASEAN smart cities — a solution for sustainable urbanization

Smart cities network — Pilot cities

Association of Southeast Asian Nations
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ASEAN smart city initiative — opportunity for
joint efforts

In 2018, 26 cities across the 10 ASEAN countries
were earmarked in the ASEAN Smart Cities Network
(ASCN) pilot. The aim of the network is to help cities
to collaborate and achieve the goal of smart and
sustainable development. So far, member states
have designated cities (and provinces) as smart cit-
ies. Member states are guided by a joint non-bind-
ing framework that can be suited to a city’s specific
needs and potential.

Key focus areas in the framework include civic and
social welfare, health and well-being, safety and se-
curity, quality environment, infrastructure, and indus-
try and innovation. Regardless of each country’s fo-
cus, the deployment of technological and digital
solutions aims to improve optimization and resource
efficiency. This could help balance the costs of de-
pleting resources versus economic growth, and ulti-
mately improve living standards.

For example, cities can utilize innovative ways to de-

liver public services (i.e. smart government); use tech
solutions to provide key services, such as healthcare,

housing and education, to optimize the use of public
resources and improve the welfare of citizens (i.e.
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smart health); and increase competitiveness by en-
couraging businesses to innovate and automate (i.e.
smart manufacturing). In about a decade, as adop-
tion picks up from current low levels, the region’s
manufacturing sector could see greater adoption of
industry 4.0 technologies; this trend should benefit
manufacturing-based economies such as Indonesia,
Thailand, and Vietnam the most. On a social level,
individuals and businesses can seamlessly access
more public services on digital platforms.

Together as a region, the ASCN enables further col-
laboration within the region and between the region
and its global partners. This could draw additional re-
sources, such as investments, knowledge sharing and
collaboration platforms, that support the develop-
ment of smart cities in the ASEAN bloc. For example,
ASEAN is pushing for the development of the ASEAN
Single Window (ASW) digital system, which inte-
grates different national single-window systems and
enables electronic exchange of trade documents to
speed up cargo clearance and encourage more cross-
border trade. With the common goal of building a re-
silient and innovative ASEAN, and ultimately to im-
prove the lives of everyone living in the region,
member countries are also encouraged to have an in-
tegrated masterplan for smart city development.



Smart city developments — Thailand
and Indonesia

Smart cities is not a new concept in the region — countries like Singapore,
Thailand and Indonesia have embarked on their own smart city projects,
usually as a part of the nation’s broader economic development plan.

ASEAN smart cities — a solution for sustainable urbanization

Thailand - building its first S-curve industries
Thailand will likely face structural issues in the me-
dium term as it loses its competitiveness as a man-
ufacturing hub to its regional peers. A more inno-
vative economy encompassing the smart city
concept could move the nation up the value chain
and reinvigorate the economy. Establishing smart
cities is a key topic in the Thai government’s Thai-
land 4.0 initiative, which aims to revamp large cit-
ies into technology hubs. In total, the government
aims to develop 100 smart cities — in areas such as
smart economy, smart mobility, and smart energy
and environment — over the next two decades to
improve the quality of living.

So far, Phuket was included in the first phase
which began in 2016, while Chiang Mai and Khon
Kaen were included in 2017. The basis of selection
depends on the city. Phuket was selected based on
its potential to become a regional digital services
hub to attract more tourists and investors as well
as its existing technology infrastructure. Likewise,
for the ASCN, popular tourist destinations were
selected given that the travel and tourism sector
accounts for about 12% of ASEAN’s GDP and is
expected to play an even bigger role in regional
economic growth in the years to come. Mean-

while, Chiang Mai was chosen to develop smart
agriculture. Khon Kaen aims to become a smart
healthcare hub, while a smart bus project is
planned to improve connectivity in the city.

In the next stage, there are plans to develop Chon-
buri, Rayong and Chaochengsao. These cities and
provinces are part of Thailand’s Eastern Economic
Corridor (EEC) special economic zone. The EEC
could become a leading economic zone in ASEAN
once key infrastructure investment projects are
completed in the next five or so years. The initia-
tives for these cities in the EEC are geared toward
an innovation-driven economy with significant loT
adoption in order to build a digital economy. The
Thai government is preparing to test 5G services in
the EEC to encourage “First S-Curve” (next-gener-
ation automotive, intelligent electronics, advance
agriculture and biotechnology, food processing and
tourism) and “New S-Curve” (digital, robotics and
automation, aviation and logistics, biofuels and bio
chemicals and medical hub) industries. As of 2017,
about 588 projects were approved for investment
in these ten targeted industries, amounting to a to-
tal value of THB 201.6bn (USD 6.4bn).
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Indonesia - rapid smart cities growth in 2019
The Indonesian government has led the way in the
smart city path. The Ministry of Communication
and Information Technology and the Ministry of
National Development Planning (BAPPENAS) have
initiated the 100 Smart City Movement — a pro-
gram to develop 100 smart cities by 2019. Efforts
include the deployment of surveillance cameras
and other loT devices in cities; these are practical
applications that could ultimately be implemented
in the rest of the country, using the first 100 smart
cities as an example. Jakarta, Surabaya and Band-
ung are pioneers — Bandung has begun integrating
data between the government and its agencies,
while Surabaya has started monitoring traffic using
surveillance cameras to deal with its traffic prob-
lem. Jakarta, the leader in the smart city ecosys-
tem, has installed CCTVs across the city’s roads.
The city is now exploring smart city projects such
as smart lighting, smart parking, waste manage-
ment, connected manholes and smart electricity.

Meanwhile, the country is working on the Palapa
Ring project, which aims to install 12,000km of fi-
ber cables to serve as the national backbone for
providing telecommunication and internet access
throughout Indonesia. So far, the west and central
packages are complete, while the east package
will be completed around mid-2019. Speed tests
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on the central package, which completed con-
struction last December, saw the capacity of the
central ring reaching 100 gigabytes per second.
Further, the government aims to have its own sat-
ellite operational by 2022 to improve the telecom-
munications network.

The nation’s improved connectivity and growing
digital transformation has created a conducive en-
vironment for faster growth in the digital economy.
Global cloud giants have taken significant interest
in Indonesia; data centers are booming and large
cloud players are entering the market. Alibaba
Cloud opened its second data center this year, 10
months after the launch of its first in early-2018.
Google Cloud and Amazon AWS have also an-
nounced their plans to expand their cloud footprint
in Indonesia. The launch of these data centers is in
line with Alibaba Cloud’s ongoing commitment to
support the Indonesian government'’s initiative to
create 1,000 startups by 2020; SMEs and startups
now have access to scalable and affordable cloud
services.



Costly infrastructure — one of the challenges
ahead

Technology and digital solutions can help resolve
the issues cities are facing as a result of rapid ur-
banization and can drive sustainable economic
growth and improve efficiency in different seg-
ments of the economy. For a country to fully enjoy
the benefits of a smart city, infrastructure — and
more fundamentally, network infrastructure — is
the key. For now, financing is a major issue — are
there sufficient funds to introduce 5G networks to
more rural areas in a country, or to offer 5G net-
works in developing economies? For example, in-
troducing 5G infrastructure may not look appeal-
ing now when one weighs the costs against the
benefits. Regional telecom companies will face
high investment costs when building the necessary
infrastructure, and will have to consider whether

ASEAN smart cities — a solution for sustainable urbanization

they will have enough customers to help defray
the costs of building a higher speed network. This
issue may delay telcos’ decision to install 5G infra-
structure, and prolong the time taken for 5G to be
rolled out throughout ASEAN.

A study by Temasek and Google estimates that the
ASEAN digital economy could grow to USD 200bn
by 2025. Domestic and regional efforts to achieve
the common goal of becoming “smarter”’ would
open up new opportunities for the more devel-
oped ASEAN economies. While growth varies from
country to country in ASEAN at the moment, the
region’s developing countries (CLMV: Cambodia,
Laos, Myanmar, Vietnam) can adopt the higher-in-
come countries’ technological solutions to leapfrog
into the next stage of economic development — a
win-win situation for everyone in ASEAN.
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Singapore —
ahead of the
curve In digital
transformation

Valerie Chan, Analyst
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Singapore is undergoing digital transformation to sustain the
country’s economic growth and competitiveness, even as
rapid digitalization poses disruption risks to businesses, indus-
tries and economies. Adopting greater digital solutions is ex-
pected to help the city-state to improve the quality of living
(through smart homes, a smart urban habitat and autono-
mous vehicles), and to ensure long-term sustainability through
the use of technologies (such as water and waste manage-
ment systems). In 2014, it launched the “Smart Nation” initia-
tive to take advantage of the various uses of technology to
build a cohesive nation and maintain its competitiveness
among the world’s top cities. The Smart Nation and Digital
Government Office in the Prime Minister's Office was set up
in the same year to coordinate the nationwide Smart Nation
initiative. In terms of funding, Singapore’s National Research
Foundation (NRF) launched a national program on Al in 2017
with a SGD 150m investment over five years, focusing on ap-
plications in finance, city management solutions and health-
care.

The government is leading efforts for a digital revolution that
feeds through not only the public sector, but also the various
segments of society (including private stakeholders) to ensure
that they are able to fully harness digital technologies to their
benefit. Singapore is well equipped to benefit from the Smart
Nation initiative, in our view. In terms of digital readiness -
Singapore’s smart phone penetration (151%) is one of the
highest in the world - it has one of the highest fiber-to-home
penetration rates in the world according to PPC, and is sec-
ond (after the US) in the IMD World Digital Competitiveness
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Milestones for Strategic National Projects

2017 2018 2019
National Successful MyInfo bank  NDI Sandbox
Digital pilot
Identity Mylnfo Developer & MylInfo 110 govt ser-
(ND1) Partner Portal launched  vices and 90 private
sector services
Mylnfo Basic Profile Singpass mobile
implemented
E-payments  PayNow Govt agencies start Launch of account
using PayNow based ticketing
Account-based ticketing SGQR payment standard Rollout of 50,000
pilot for public transport unified point-of-sale
terminals
E-payments in hawker  PayNow corporate Non-bank FAST access
centres
Payment Services Act
Smart Wireless sensor network Personal alert button Lampost-as-a-Platform
Nation trials in Orchard Road trials trial
Sensor and selected areas
Platform
(SNSP) Lampost-as-a-Platform
tender
Smart More timely public bus  Trial of on-demand Trials for autonomous
Urban arrivals with Common autonomous shuttles buses
Mobility Fleet Management
System
Launch of CERTANN AV  Trial of hands-free ticke-
Test Centre ting technology
Trial of on-demand pub-
lic bus services
Moments of Pilot MCL app for fami-  Expanded suite of ser-
Life (MOL) lies with young children vices for families with

young children

Source: Smart Nation Singapore, UBS, as of 13 December 2018

Ranking. In order to adapt to the changing world,
and as other developed nations such as Japan, Ko-
rea and Australia also embark on the smart nation
journey, it is necessary for Singapore to move for-
ward and become a smart nation. According to the
IDC, the APAC region accounts for 42% of total
smart city investments (USD 158bn) worldwide, of
which Singapore tops in spending.

The key pillars supporting Singapore’s Smart Na-
tion targets include the digital economy, digital
government and digital society. Much has been
accomplished since the nationwide initiative’s
launch (see Fig. 10). The government has come up
with various applications, ranging from on-de-
mand public buses that use autonomous technol-
ogy and public transport data to help buses pick
up passengers at specified bus stops, to real-time

parent-teacher portals and smart water meters
that monitor and collect water consumption data
and alert households of water-pipe leaks. Also in
the works is a nation-wide grid of loT sensors —
i.e. smart lamp posts that can monitor everything
such as traffic, temperature and humidity. This en-
ables data to be collected that could help Singa-
pore deal with future challenges such as climate
change. Singapore’s systematic pursuit of new ap-
plications of innovative digital technology to im-
prove people’s lives has brought Singapore to the
top in the global smart city performance ranking,
according to a survey by Juniper Research and re-
sulted in Smart City award of 2018 at the Smart
City Expo World Congress.

In 2020, a new national digital identity (NDI) sys-
tem — one of the government's five strategic na-
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tional initiatives — will become operational. The NDI
underpins Singapore’s development as a safe and
secure society. Using a soft token via smartphone
rather than a hardware token, it is a sophisticated
method for authenticating an individual’s identity
online. A centralized biometric scheme, involving
facial recognition, could also be included. For a
start, the NDI brings to Singaporeans a simpler pro-
cess to access e-government services. To allow the
private sector to leverage on the NDI system, the
government will extend the NDI to businesses in
various industries, including the finance sector, with
“software development kits and plug-ins” so that
companies link their services to the nation’s cen-
tralized biometric platform as well as reach out to
customers through smartphones. This is just one of
the initiatives that can open up new opportunities.
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Singapore has built up a reliable track record in im-
plementing and coping with digital transitions,
having launched six national IT masterplans since
1980. Over the years, the city-state has made sig-
nificant progress in IT infrastructure, has raised the
country’s competitiveness in the world, and has
built a skilled workforce, among others. The gov-
ernment has constantly identified and prepared for
long-term trends, which its neighbors in the region
can take a leaf from. That said, Singapore has its
own issues, being a small city-state (721.5km2)
with a population of 5.6m. And as the rest of
Southeast Asia becomes increasingly more urban-
ized, progressing to a smart nation will help Singa-
pore ensure future sustainability.
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Singapore — ahead of the curve in digital transformation

Government Technology Agency of Singapore
Permanent Secretary, Smart Nation and Digital Government

Prime Minister’'s Office, Republic of Singapore

Ng Chee Khern is Permanent Secretary for Smart Nation and
Digital Government in the Prime Minister’s Office (PMO) lead-
ing the Smart Nation and Digital Government Group formed in

May 2017. In this role, he leads the government’s efforts in
driving the development of digital enablers for citizens and

businesses, and applying digital and smart solutions to improve

the lives of citizens in a Smart Nation.

1. What is Singapore’s Smart Nation project
about, and are there specific areas of focus?

Smart Nation is about transforming Singapore
through technology. Our Smart Nation vision en-
tails a leading economy powered by digital innova-
tion, and a world-class city with a government that
gives our citizens the best home possible and re-
sponds to their different and changing needs.

Other countries and cities are similarly looking to
technology to transform themselves. Each will
have a different focus based on their needs and
developmental emphasis. In Singapore’s case, our
focus is on taking a whole-of-nation approach and
on delivering tangible outcomes for citizens and
businesses.

In support of Smart Nation, we plan to build a Dig-
ital Economy, Digital Government and Digital Soci-
ety. The Economy is the key driver of Singapore’s
growth and competitiveness, the Government cat-
alyzes that growth and innovation, and Society
harnesses the digital technologies and benefits
from them.

At the Smart City Expo World Congress held in
Barcelona last November, we won the ‘City Award’
— one of the most prestigious titles in the smart
city space — which recognized Singapore’s ability
to implement digital initiatives nationwide and our
focus on placing citizens at the centre of our Smart
Nation efforts. More recently, a satisfaction poll
conducted in Singapore showed that there is an
uptick in businesses’ and citizens' satisfaction lev-
els with the government'’s digital services.

While the government is putting concerted efforts
into delivering tangible benefits to citizens and
businesses, we recognize that we cannot achieve
our Smart Nation vision on our own. We have to
partner citizens, businesses and the community.
For example, we have started to seek the public’s
views to co-create Smart Nation and digital gov-
ernment products and services. This is significant
because we are involving citizens much earlier in
the development process, and can incorporate
their feedback to improve the design of services
and policies in order to address and meet their
needs.
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2. How can Singapore benefit from being
involved in the ASCN, and what can the
country bring to the table?

We benefit by tapping onto the wider pool of tal-
ent, ideas, capital and opportunities across ASEAN
and the world. This helps us build an ecosystem
within Singapore, sustained by an open flow of
talent and capital, excellent physical connectivity
and digital platforms, and strong rule of law in-
cluding a reliable IP regime.

Singapore brings to the table a trusted and thriv-
ing environment where entrepreneurs, companies
and clients come together and build good compa-
nies and products. Grab’s decision to be head-
quartered here is reflective of this. We are a gate-
way to the region, both in terms of talent and
markets. We are also a source of investment, hav-
ing attracted many venture capitalists due to the
Monetary Authority of Singapore’s investment-
friendly policies. Singapore will also continue to
build on initiatives to deepen people-to-people
connectivity. For example, the Singapore-ASEAN
Youth Fund was renewed in 2018 with a SGD 5
million top-up, to support initiatives by ASEAN
youths.

3. What are the challenges that Singapore and
other countries in the region are likely to face?

As Singapore faces challenges from the adoption
of emerging technologies such as Al, we should
play to our strengths and leverage our competitive
advantage in key areas. Due to our single layer of
government and small size, we are agile and can
test bed ideas and products and implement them
at speed at the national level. We have also estab-
lished a global reputation as a trusted partner that
is capable of scaling solutions for other bigger
markets. On top of our structure and stature, we
have also established strong foundations — in data
and digital infrastructure, an established research
ecosystem and traditional STEM capabilities —
which position Singapore as an attractive global
hub for Al and other technologies.

As we press on with our Smart Nation vision, | see
two main challenges for Singapore: (i) creating the
right environment to harness technology, and (ii)
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attracting and retaining talent.

The first challenge involves building a conducive
environment to harness digital technologies and
promote cross-border collaborations. The govern-
ment has been re-engineering to serve its citizens
better. This is not only in terms of refreshing and
revamping technical systems, but also adopting a
paradigm shift to design digital solutions with a
citizen-centric lens, rather than from the traditional
perspective of agency silos. Part of the challenge is
how we can continue to use data in a safe and re-
sponsible way to harness the benefits of digitaliza-
tion. We are keen to work with regional partners
to uplift data standards and facilitate cross-border
sharing of data to benefit people. This should
complement, rather than contradict, ongoing ef-
forts to ensure ethnical use of data.

The second challenge is critical in building an eco-
system in the digital age. We are keen to build
deep engineering and technical capabilities across
the entire ecosystem, so that different sectors can
harness digital technologies to improve their prod-
ucts and services. As the next bound on the tech-
nological front will be how we harness Al to make
a big, positive impact for citizens and businesses,
talent in this field will be critical in supporting our
Smart Nation goals. The Singapore government
has stepped up efforts and we have started build-
ing up our own pool of technical talent. We are
also continuing to attract foreign technical talent
to boost our technical expertise across the board.



Hong Kong. Photo by Martin Ruetschi

Hong Kong —
catching up

Dennis Lam, Analyst

“We have no time to waste — not if
we want to turn Hong Kong into

one of the world’s smart cities”
Carrie Lam, Chief Executive of Hong Kong SAR

When it comes to smart city developments, Hong Kong is
playing catch up. Despite its world-class logistics capabilities
and its role as an international financial center, Hong Kong
seems to have lagged behind its global peers when it comes
to efforts in digital transformation. According to a recent
smart city report by the Eden Strategy Institute, Hong Kong is
ranked the eighteenth smartest city in the world, far behind
other international metropolis such as London and New York
as well as its regional peers like Singapore and Seoul.

Why is this? Part of the reason may lie with Hong Kong's
early-mover disadvantage in terms of roll out of modern pub-
lic transportation and building infrastructure, which is now
starting to look dated and behind the technology curve.
Cheap electricity in Hong Kong has also not spurred energy
conservation as aggressively as in other cities. The motivation
to “go smarter” is possibly also tempered by a perception of
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high efficiency due to extensive and reliable trans-
port links and high-rise living. It is not unusual to
have retail, financial, medical and legal services all
offered within one single story block. Hong Kong's
long period of prosperity, through its reliance on
property and financial services industries, has per-
haps bred a certain level of complacency, which
makes it less dependent on economic diversifica-
tion and technological innovation.

However, Hong Kong is certainly stepping up its
efforts on smart city development, as the city is in-
creasingly facing a number of challenges including
traffic congestion, pollution and an aging popula-
tion —issues that could be largely alleviated with
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its current initiatives in Smart City. Thus, the gov-
ernment published a “Smart City Blueprint for
Hong Kong” in December 2017, which outlines its
key focus areas over the next five years. The city’s
financial secretary set a record annual budget of
HKD 50 billion in 2018 for innovation and technol-
ogy development. The increased connectivity and
integration with Shenzhen and other cities within
the Greater Bay Area could potentially accelerate
Hong Kong's technological advances. We believe
Hong Kong has the necessary government sup-
port, funding, and infrastructure to drive large-
scale digital transformation within just a few years.

Hong Kong can become much “smarter” by 2022.



The Hong Kong brand of smart city

A city, no matter how “smart,” is nothing without its people. Smart city initiatives
must address the most relevant needs of its citizens, or the government might risk
spending millions on technologies only very few can enjoy. Hence, the Hong Kong

government has identified six key areas of focus in its “Smart City Blueprint for
Hong Kong” — smart mobility, smart living, smart environment, smart people,
smart economy, smart government — to tackle some of the city’s most pressing
challenges, make the right technologies and applications accessible for its citizens,
and make Hong Kong “greener, cleaner, more livable, sustainable, resilient and

competitive.”

Smart mobility

Hong Kong has an impressive public
transportation infrastructure. Hong
Kongers take 12.6m passenger trips ev-
ery day, mainly through an extensive
railway network. Periodic traffic conges-
tion is often common on the city’s
roads, which boasts 354 licensed vehi-
cles per kilometer of road, as well as
road-side pollution.

Thus, the government’s proposed smart
mobility solutions aim to improve the
efficiency of the traffic system by pro-
viding real-time traffic information and
data analytics and to reduce pollution
by promoting more environmental-
friendly modes of transportation. Some
of the initiatives include: 1) the installa-
tion of 1,200 traffic detectors to pro-
vide real-time traffic info by 2020, 2)
the integration of all existing applica-
tions into an all-in-one traffic mobile
app, and 3) the facilitation of new elec-
tronic payment systems for all public
transportation.

=5

Smart living

Hong Kongers are set to age rapidly
over the coming decade, with the el-
derly 65+ age group set to exceed 30%
of the population by 2036. Thus,
healthcare and elderly care are two of
the important needs addressed in the
proposed smart living solutions, which
calls for the greater use of technology
and partnership with private sector
healthcare providers to support the
healthcare system. Some of the pro-
posed solutions include: 1) the expan-
sion of the existing electronic health-re-
cord-sharing system for better health
management, 2) the establishment of a
big data analytics platform to facilitate
healthcare-related research, and 3) the
launch of an HKD 1bn funding scheme
for the trial use and procurement of
technology products for elderly and re-
habilitation service units.

In addition to healthcare technology,
smart living solutions also include ex-

panding the free public Wifi service, de-

veloping a “Faster Payment” system,
and providing all residents a free elec-
tronic identity for authentication in all
online commercial and government
transactions.

Hong Kong — catching up
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Smart environment

Hong Kong is a densely populated ur-
ban city, with buildings accounting for
around 90% of electricity consumption.
Hence, to meet Hong Kong's Climate
Action Plan 2030+ target to reduce car-
bon intensity by 65-70% of 2005 levels
by 2030, the government’s smart envi-
ronment proposals begin with the pro-
motion of energy efficiency and conser-
vation of buildings, such as constructing
more “green” buildings or retro-fitting
existing ones with smart technologies.
Other initiatives include gradually re-
placing coal-fired electricity generation
with natural gas and non-fossil fuels, in-
creasing the use of remote sensors to
monitor pollution and the cleanliness of
streets, and introducing a charging
scheme for municipal solid waste.
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Smart people

The smart people initiative primarily fo-
cuses on growing the next generation
of STEM talents and cultivating an inno-
vative and entrepreneurial culture which
characterizes some of the most success-
ful smart cities. That includes boosting
the STEM curriculum, training the next
generation of STEM educators, and pro-
viding financial and non-financial sup-
port to entrepreneurs and startups.

Shifting Asia: Smart cities — March 2019
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Smart economy

For Hong Kong, as a major financial
center and tourism hub, the promotion
of fintech and smart tourism are crucial
to future economic development. The
smart economy initiatives focus on dif-
ferent measures to accelerate such de-
velopments, including the introduction
of virtual banking and various fintech
applications (trade finance, e-payment,
cross-border transactions, etc.), smart
airports, and tourist facilitation services
in major transportation hubs. In addi-
tion, the government will seek to pro-
mote R&D and re-industrialization in
Hong Kong through a data technology
hub and an advanced manufacturing
center.

i

Smart government

Hong Kong's smart city efforts begin
with the government, which sets the
top-level policy directions, provides in-
centives and funding, and encourages
cooperation and partnership between
the public and private sector. In addi-
tion, the smart government initiatives
primarily focus on: 1) making public
and private sector data accessible for re-
search and digital applications; 2) pro-
viding and facilitating the necessary
smart infrastructure such as 5G net-
work, smart lampposts, and govern-
ment cloud infrastructure; and 3)
adopting smart technologies in the
public sector.



Greater Bay Area - Integration brings
opportunities

The Guangdong-Hong Kong-Macau Greater Bay
Area (GBA) initiative refers to the government’s
proposal to strengthen cooperation and integra-
tion between the Hong Kong SAR, the Macau
SAR, and nine cities in Guangdong Province,
namely Guangzhou, Shenzhen, Zhuhai, Dong-
guan, Huizhou, Zhongshan, Foshan, Zhaoging and
Jiangmen. The plan was first proposed in the 13th
Five-Year Plan and received greater attention dur-
ing the 2017 National People’s Congress (NPC)
meeting, when Premier Li Kegiang endorsed it. By
combining the strengths of different cities — Hong
Kong as a global trade and financial center, Macau
as a tourism and entertainment center, Shenzhen
as a technology hub — as well as the manufactur-
ing capabilities of Guangdong Province, the GBA
can become a globally competitive, world-class
metropolis that rivals the other prosperous “bay
areas” in San Francisco, New York and Tokyo.

We expect the government to gradually roll out
more supportive policies for the GBA with a focus
on facilitating the cross-border flows of people,
capital, trade and information. The GBA is differ-
ent from other world-class bay areas in the US and
Japan as it involves three separate administrations

Hong Kong — catching up

and borders within a single country. While govern-
ment policies are important to support cross-bor-
der connectivity, the key challenge lies with the
technology to implement the seamless integration,
which government leaders have envisioned. Thus,
according to China’s Ministry of Industry and In-
formation Technology, the Guangdong province
and Hong Kong will work together to accelerate
the establishment of a smart city cluster to support
the integration efforts of the GBA.

We believe the GBA initiative will immensely benefit
Hong Kong's economic growth. We see Hong
Kong’s role as an international financial center be-
ing enhanced by the GBA initiative, as improved
connectivity should result in accelerating two-way
capital flows. We expect Hong Kong to remain a
major gateway for investment in China and to po-
tentially become a venture capital hub supporting
the technology industries of the GBA. In addition,
we foresee many Chinese firms capitalizing on
Hong Kong's strengths and expertise in professional
services and its deep pool of international talent to
springboard their overseas expansion plans.

Hong Kong will also benefit from the innovation

and technology development of the GBA. For in-
stance, Hong Kong could co-develop many of the
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technologies required for cross-border connectivity in
areas such as fund transfer/payment, immigration,
telecommunications and data transfer. Hong Kong
could also leverage the expertise of its neighboring
cities in smart city development — Guangzhou, Shen-
zhen, Foshan, and Zhuhai are all ranked top 10 for
smart city governance in China, according to a 2017
report by the National Development and Reform
Commission (NDRC).

The governments of Shenzhen and Hong Kong have
agreed to develop the Hong Kong/Shenzhen Innova-
tion and Technology Park (HSITP) in Hong Kong. The
Hong Kong government has allocated HKD 20 billion
toward the first phase of construction and develop-
ment of this 87-hectare technology business park,
which is expected to house a number of academic
and research facilities and technology companies.
Given its proximity to Shenzhen, the HSITP has the
potential to accelerate cross-border collaboration in
technology R&D and become a key incubator for
technology startups.

Fig. 11

Hong Kong R&D expenditure has accelerated

in recent years
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Key challenges

The road to large-scale digital transformation is long with
many windy turns. Hong Kong'’s smart city initiative has
its fair share of challenges — chief among them is the
availability of data. Data is the foundation of a smart city.
Although the government has vowed to open up more
data for innovation, research and digital applications,
there is wide belief that many companies are still reluc-
tant to share data and many citizens are still weary of
privacy concerns when it comes to sharing personal
details such as healthcare information.

A dearth of talent is another challenge for Hong Kong's
technological development. According to a survey by
Google, only 14% of residents believe that Hong Kong is
successfully developing digital talent who can apply tech-
nology and science in practice. Such belief seems to tie
in with Hong Kong’s dependence on the finance and
property sectors, which have driven the city’s prosperity
over the past several decades. On the other hand,
schools are placing greater emphasis on STEM education
(Science, technology, engineering, and mathematic). The
success of many technology companies globally, and in
particular the rapid growth of nearby tech-led Shenzhen,
has begun to alter the mindset of many Hong Kongers,
which should encourage more students to choose infor-
mation technology as a vocation.

Conclusion

In the realm of smart city development, Hong Kong is
rapidly catching up to its more advanced peers. The next
several years will be critical as the government executes a
well-funded blueprint of digital transformation for both
its citizens and for Hong Kong's connectivity with the
rest of the GBA. We are confident that the city will make
some meaningful progress — it's just a matter of how
much “smarter” Hong Kong will become by 2022.
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Interview
Albert Wong

CEO of HK Science and Technology
Parks Corporation

Albert Wong joined Hong Kong Science and Technology Parks
Corporation (HKSTP) on 1 February 2016 as the Chief Corporate
Development Officer and was appointed the CEO on 1 August
2016. Albert holds an Engineering Degree from the University of
Hong Kong, and an MBA from the Chinese University of Hong
Kong. Albert has over 30 years of commercial experience with
various multinationals, including Schlumberger, Caterpillar, Emer-
son Electric and General Electric. Before joining the HKSTP, Albert
was the CEO of ATAL Engineering in Hong Kong. Prior to that,
Albert spent 15 years with GE in the US headquarters, Asia-Pacific
and China as China CEO of GE Oil & Gas and Asia CEO of GE
Industrial Solutions.

1. The Hong Kong government published a
“Smart City Blueprint for Hong Kong"” in
December 2017, which outlines the key areas
of development (mobility, living,
environment, people, government,
economy). Which areas require the most
attention in the near term?

From our point of view, the first four areas (mobil-
ity, living, environment, people) are inter-con-
nected, and many solutions are already under de-
velopment at the Science Park. On near-term
feasibility, we see a number of potential applica-
tions for these four areas.

Under the Smart City Blueprint, the Science Park is
designated as a “Smart Region Living Lab” to sup-
port these developments. Currently, a number of
potential applications are being tested, including
smart bus stops, cashless payments, cashier-less
stores and driver-less vehicles. These applications
make use of the availability of data, connectivity
and sensors at the Science Park to test new tech-
nologies such as 5G, facial recognition, and cash-
less payments. We have a community of 12,000
researchers, and we provide them with a smart

campus for testing and improving these applica-
tions and working out any glitches before mass
rollout. For example, last year when we were test-
ing smart light poles, we invited representatives
from the highway department to work together
on the configurations before rolling them out in
the city.

2. The Greater Bay Area plan attracted a
great deal of attention given the immense
growth potential by integrating Hong Kong
with Macau and nine other cities in the
Guangdong province. How would such
integration support Hong Kong'’s
development as a smart city?

The key for the Greater Bay Area is connectivity.
The Greater Bay Area is different from other bay
areas in San Francisco and Tokyo because it in-
volves more than one legal jurisdiction. Thus, we
have the additional complications of cross-border
mobility of capital, goods, people and data. But |
think this provides us with a good opportunity to
test new technologies such as 5G network con-
nectivity and e-payments under a cross-border
setting.
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The Science Park is a founding member of the In-
stitute of Big Data Governance (IBDG) to govern
the proper usage, sharing and protection of data
and cross-border applications. Hong Kong can play
a key role in leading and building the framework
for cross-border data usage and sharing. Cross-
border data flow plays a key role in the Greater
Bay Area plan. The success can be duplicated in
other Southeast Asian countries and in China’s
Belt and Road plan.

We believe one of the important developments
within the Greater Bay Area plan is the construc-
tion of the Hong Kong-Shenzhen Innovation and
Technology Park (HSITP) in Lok Ma Chau, within
Hong Kong but right next to the Shenzhen border.
The HSITP will be 87 acres of land with a focus on
innovation technology and higher education. The
HSITP will be able to leverage the competitive ad-
vantages of both Hong Kong and Shenzhen, in-
cluding talent, research & development, and intel-
lectual property protection, with close proximity to
the supply chain and manufacturing capabilities in
the Guangdong province. We believe the HSITP
will become a key technology center in the Greater
Bay Area, which will support the development of
smart cities not only in Hong Kong but the entire
Greater Bay Area.

3. What are some of the biggest challenges
for Hong Kong in its development as a smart
city?

Data availability has been a major challenge, as
data is the foundation for smart city development,
though the government has begun to make more
data available for research and applications. Pri-
vacy of data continues to be a major concern. For
example, HK citizens have a wealth of healthcare
data but are, in general, reluctant to share due to
privacy concerns. But today we have the technol-
ogy to share data while retaining privacy. On this
front, society’s perception is gradually changing as
we understand more about the benefits of data
sharing as well as the technology for data privacy.
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Another challenge is the high-level planning and
implementation of smart city applications. Smart
cities are not just about technology, but how the
city operates after applying these technologies.
The key question is: what does HK want to do?
Take transportation for example: smart mobility is
not only about when the bus will arrive but also
about traffic planning and energy efficiency. Smart
city planning is unique — it is about solving our
own problems. We cannot just duplicate what
New York or Barcelona has. It takes time to under-
stand and implement such high-level planning. But
| believe our direction is correct, and we are get-
ting more support from the government in terms
of funding and data availability.

According to a recent survey of business
executives, the creation of an innovative
culture will have the biggest impact on Hong
Kong’s smart city development. Do you
agree?

First and foremost, | believe our education system
is quite strong in STEM education (Science, tech-
nology, engineering, and mathematic). HK stu-
dents have consistently scored well in math and
science in international competitions. But over the
past 20 years, we have somewhat fallen behind in
the tech industry as we focused more on other in-
dustries such as finance.

Today, we all understand the importance of inno-
vation and technology development. Hong Kong is
certainly catching up. We have several very good
universities that are ranked within top 100 glob-
ally. We have the young talent. The government
has, over the past 3-4 years, devoted much more
focus and resources to innovation and technology
development. The difference has been immense.
Over the next 5-10 years, there will be abundant
opportunities for graduates in technology, engi-
neering and medical sciences as we accelerate the
development in those areas.



Australia —
steady and
smart progress

Sundeep Gantori, Analyst

“| think at the centre of the need
here is the provision of open data
and analytics to transform all of

our infrastructure investment...”

Angus Taylor
Australian Energy Minister

While Australia is known for its diverse regional characteris-
tics and strong agricultural industry, 80% of its economic ac-
tivities occur in its cities. So with Australia’s knowledge-based
economy gaining in overall economic share, sustainable ur-
ban planning is the need of the hour.

In 2016, Australia released its “Smart Cities Plan” that high-
lighted three pillars — smart investment, smart policy and
smart technology. The key objective of the plan is to prioritize
projects that meet broader economic and city objectives, such
as accessibility, jobs, affordable housing and maintaining a
healthy environment. It also treats infrastructure funding as a
long-term investment rather than a grant. The plan outlined
some early commitments, including a) AUD 50m to acceler-
ate planning and development works on major transforma-
tional infrastructure projects; b) to establish an infrastructure
financing unit with integrated project teams from the private
sector; and ¢) to invite state and territory governments to
partner on city deals that provide common objectives.

It is interesting to note that the government is looking beyond
the traditional route of providing grants to its smart infrastruc-
ture projects but considering partnering or investing (equity or
debt) for financial returns. For example, the government has
contributed AUD 370m in equity funding (plus land) for the
Moorebank intermodal freight precinct. The government ex-
pects returns from these investments and expects to eventu-
ally sell them once they become a mature asset.
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State Library Victoria, Melbourne, Australia. Photo by Agathe Marty

We believe Australia’s Smart Cities Plan is on track with most
cities in the middle of the transition. While there are still areas
to improve, compared to other countries in the region, Aus-
tralia is slightly ahead in the smart city journey, particularly on
ownership and transparency matters. In this regard, it's worth
highlighting the online “National Cities Performance Frame-
work” launched by the government in December 2017,
which provides a snapshot of the smart city plans for Austra-
lia's largest 21 cities. The online tool helps track performance
of cities across six measures: jobs and skills; infrastructure and
investment; liveability and sustainability; innovation and digi-
tal opportunities; governance, planning and regulation; and
housing. This performance framework not only provides
transparency but also helps citifies compete and spur eco-
nomic growth. Additionally, Australia, despite a slower start is
making the right steps in fintech with the launch of the New
Payments Platform (NPP), which facilitates real-time payments
with a new fintech sandbox targeted for increased consumer
and bank adoption.
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Sydney, Australia. Photo by Annie Spratt

Fig. 12

Population density of key cities in Australia
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Japan —
showcasing for
Tokyo Olympics

Toru Ibayashi, Analyst

“Tokyo 2020 is not just

about sports”

The official Tokyo Organizing Committee
of the Olympic and Paralympic Games

Tokyo's business district was once known for being the most
expensive office rental area in the world (see Fig. 13). But as
a consequence of two decades of sluggish Japanese eco-
nomic growth, office rents in Tokyo are now lower than in
Hong Kong, Beijing and other major Asian cities. Tokyo's
rents are low not because the quality or the location of office
buildings there is poorer compared to other cities, but be-
cause of an oversupply of office space over the last 20 years,
in our view. Given that office space in Tokyo has doubled
since 1987 (see Fig. 14) and the working population in Japan
is declining by more than 0.6% a year, we think Tokyo is a
good example of a “smart city” tackling two major issues:
how to deal with a shrinking population and an aging society
as well as how a city can add value to a country’s maturing
economy. We believe information and communications tech-
nology (ICT) is key to transforming Tokyo into a “super city”
and offering higher efficiency and more amenities to the peo-
ple living and working in Tokyo. In this section, we will high-
light how the Tokyo Olympic Games scheduled for 2020 can
work as a catalyst to make Tokyo a smart city and explain
some specific ways to bring about this transformation.

The first Tokyo Olympic Games in 1964 played an important
role in rebuilding the capital city. The Olympic Games fueled
the nation’s ambition to rebuild key infrastructure in Tokyo
that was destroyed during World War 2. The Japanese gov-
ernment spent nearly JPY 1trn to host the 1964 Olympic
Games. That was more than 3% of Japan’'s nominal GDP at
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the time, and about 70% of the total budget was spent on
infrastructure such as highways, high-speed trains (known as
shinkansen) and subway lines.

For the 2020 Tokyo Olympic Games, we do not expect such a
massive infrastructure investment. The total budget is ex-
pected to be around JPY 1.5-1.8trn, which is less than 0.4%
of Japan’s nominal GDP today. Still, the 2020 Tokyo Olympic
Games can be an important turning point just like the 1964
Tokyo Olympic Games for Tokyo. Prime Minister Shinzo Abe
has directed the National Strategic Special Zones (NSSZs),
which were established to spur economic growth by relaxing
regulations in certain areas, to accelerate his super city vision.
The super city is an advanced and evolved version of the
smart city and aims at “not only verifying future key technol-
ogies, but implementing them” in the major cities of Japan,
including Tokyo. Thus, the 2020 Tokyo Olympic Games will
be a new opportunity to upgrade Tokyo into a next-genera-
tion city. More specifically, the super city vision expects three
key technologies to take root in the near future: autonomous
driving (initially only in limited areas), e-government (one-stop
government services) and cashless payments (digital platform
for transactions).

To upgrade Tokyo to the next level, the goal is clear: to im-
prove the quality of life of the people living and working in
Tokyo by innovating ICT to carry out the city’s functions. The
point is that the economic and environmental value of the
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major cities in Japan needs to be improved to
boost the country’s economy. This is difficult be-
cause the Japanese government, which is already
burdened with the world’s highest government
debt, cannot afford to spend astronomical
amounts of money to renew Tokyo's entire infra-
structure in a short period of time. Perhaps Tokyo
could upgrade its infrastructure and install new
“smart” functions/services one suburb at a time. It
would also make sense for private companies to
provide some key city services and to participate in
the planning of the new smart city.

Despite the Japanese government’s funding limi-
tations, Tokyo (as well as other major cities) is
well positioned to transform itself into a smart
city because the existing infrastructure, including
energy supply, transportation, sanitary, water and
information networks, is fully functional and on
par with advanced cities elsewhere in the world.
Thanks to its maintenance efforts, Tokyo can con-
tinue to use legacy infrastructure while trying out
its super city vision on some suburbs in the city,
fine-tune the city’s plans for future services and
apply them to other parts of Tokyo. However,
time is limited and Japan could fail to increase
productivity in the city and could continue to suf-
fer from a sluggish economy. Smart city transfor-

mation is one of several key solutions for the
country’s shrinking population and aging society,
in our view.

To realize the super city vision, a three-layer frame-
work (see Fig. 15) involving hardware, an integrated
operating system (OS) and application layers, needs
to be adopted. This is a structural concept often
used in connection with computers, but can also be
adapted for use for a city’s functions. Cities are like
a big machine that provides a wide range of ser-
vices; and to do so efficiently, a common, integrated
City operating system is needed. This concept of a
city operating system includes official online authen-
tication, a transaction clearing system and internet
of things (loT) sensor/camera management. These
are common platforms across Tokyo and will be of-
fered in an integrated form like FIWARE, which is al-
ready being used in several cities in the European
Union (EU).

Hardware involves a city infrastructure, energy and
water supplies, and transportation and informa-
tion networks that Tokyo already has. Tokyo has
been providing city services, whether public or pri-
vate, based on these infrastructures. The problem
is that there are many different municipal jurisdic-
tions and procedures in Tokyo, and service require-
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ments vary greatly depending on whether the area
is @ business district or a residential neighborhood.
In a business district, there is higher traffic effi-
ciency and a higher density of office space. Mean-
while, in a residential area, education, healthcare
and nursery-care services may be prioritized. Tokyo
(including parts of Yokohama and Chiba) is a large
city and possibly the world’s most populated city
with a population of 37 million people (according
to the UN’s World Urbanization Prospects). To
meet specific local needs, we need local solutions
to be offered by local operators. There are differ-
ent small suburbs and districts in Tokyo and the in-
frastructure available in each of them differs. Resi-
dents and other stakeholders decide how to
transform their area and what city services are
needed. But next-generation city services should
be based on a common information platform (city
operating system) which can bring economies of
scale and assure flexibility so that local needs are
met, in our view.

By the time the 2020 Tokyo Olympic Games begin,
there will be autonomous buses in the Tokyo Bay
area, where most of the Olympic Games will be
held, and we believe this technological innovation
wave will spread across Tokyo in the near future. At
the same time, we believe it is important that To-
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kyo's historical heritage is protected and preserved.
For instance, the Nihonbashi area’s renewal plan
has much relevance for the future of Tokyo. Nihon-
bashi was once a commercial center of Tokyo and
known for its historical heritage. In December
2018, the Tokyo Metropolitan Government (TMG)
approved its renewal plan with a budget of JPY
316bn (about USD 3bn), including a historic deci-
sion to relocate the area’s metro highway under-
ground to regain the original streetscape and to
renovate most of the buildings on the ground with
leading ICT. A large part of this project will be fi-
nanced by major property developers. The TMG
supported the project by making necessary regula-
tory changes and by bringing together property de-
velopers and the national government. This project
may take more than 10 years to complete, but it
may be how Tokyo transforms to meet the demand
for visitor-friendly access and create a more ecolog-
ically friendly technology-driven city. Transforming
into a smart city should also be a major source of
economic growth for Japan’s mature economy as it
can be more efficient and fulfill much of the unmet
needs of Tokyo, which welcomes more than 530
million domestic and international tourists per year.
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Interview

Mr. Hiroto Miyake

Executive Manager, Planning Group,
Kashiwanoha Urban Planning and Develop-
ment Department

Business Development Group and Venture Co-creation

Department
Mitsui Fudosan

Hiroto Miyake joined Mitsui Fudosan in 1989 and worked on
several regional and urban development projects in Japan. He
was appointed to the board of directors of Mitsubishi Fudosan
Logistics REIT management in 2015. Since 2017, he has been
leading the Kashiwa-no-ha smart city project, partnering with
public, private and academic sectors to ensure the city continues
to mature and develop. Furthermore, he established “Kashiwan-
oha loT Business Co-creation Lab” with the aim of creating new
businesses and resolving social issues by utilizing Al and IoT.

1. The Japanese government has given smart
cities a leading role among initiatives to
achieve Society 5.0. Can you first tell us your
concept of what a smart city is and how it
differs from conventional cities?

When you hear about smart cities, you may imag-
ine an area with advanced technology, and radical
and user-friendly social infrastructure.

In a rapidly aging society like Japan in particular,
you would expect the concept of smart cities to be
associated with health and longevity, where peo-
ple of all ages enjoy active and secure lives. Of
course, healthy living is an important part of the
concept. However, smart cities such as Mitsui Fu-
dosan are defined not just by new technologies
and initial concepts. In contrast, they continue to

mature and develop autonomously. They thereby
continually attract new people, acumen and in-
vestment that are crucial for ongoing growth. In
addition, a smart city does not develop in isolation;
it should be connected to a country-wide commu-
nity that enables it to gather and integrate all in-
formation it may need and to generate new ideas
for further development. In another words, a
smart city is one which cares about the people liv-
ing there and yet still attracts the next generation
with further innovation.
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2. How do you create the requisite
mechanisms and society? What is the key to
achieving this continuous development?

We first launched the innovative Kashiwa-no-ha
smart city project in 2008. This drew on the part-
nership among public (local government and non-
profit organizations), private (corporates and citi-
zens) and academic (universities and research
institutions) sectors to create an open platform to
commit the continuous growth of the city and im-
prove the work-life balance of those living there.

The three sectors jointly launched a community-
based think-tank called Urban Design Centre
Kashiwa-no-ha (UDCK). UDCK meets every month
to promote basic investigation, analysis and re-
search towards a new urban image and future of
community. It constantly set goals based on actual
practice and ties research back to community ini-
tiatives, plans and strategies in the Kashiwa-no-ha
region. It is also proactive in demonstrating experi-
ments which use advanced technologies led by the
private and academic sectors. For example, a test
run by a self-driving bus is planned in 2019, led by
the University of Tokyo. Study groups led by entre-
preneurs are held regularly and are open to public
in an effort to energize and intellectually stimulate
the region. It is vital that initiatives are led not just
by one sector, government or private, but that all
actively unite together and share the same goals
to drive continuous growth and development.

It is important to note that the Kashiwa-no-ha
smart city project is much less dependent on gov-
ernment subsidies than most other cities. Govern-
ment-funded projects are helpful for the introduc-
tion of leading-edge technologies. However, if this
funding consists solely of a one-off aid contribu-
tion, it is sometimes difficult to find applications in
the real world, and there may not be continuity
when the budget dries up. Mitsui Fudosan believes
local government involvement is essential, but its
commitment to long-term development and shar-
ing its values and goals with other partners is even
more important.
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3. What are the city’s next steps, what is it
trying to achieve, and what are the
opportunities?

The next step for the city is trying to leverage the
data/information that we collect. Our smart city
can collect and store regional living and environ-
mental data. This big data is an asset to the region
and should be attractive to corporations and re-
search institutions. Mitsui Fudosan would like to
utilize its unique strength to use this to attract
more investment and corporations to the region. It
is also considering building secure and distributed
data platforms. The platforms will be accessible by
individuals who are able to manage their own
data/information and to decide which of their indi-
vidual data is in line with the General Data Protec-
tion Regulation and can be available for public
use.

4. Over the long term, what benefits are there
for the three sectors - public, private and
academic - and for Mitsui Fudosan as a
corporation?

The project of smart city creates new value to re-
gions. For example, Kashiwa-no-ha is the only re-
gion in its surrounding area where the population
is growing. As a leading property developer in Ja-
pan, we believe the city developed under our
smart city vision is proactively creating community
and a mechanism to continuously add value to the
region. We believe it makes sense from an eco-
nomic point of view. Over the long term, the smart
city projects driven by developers should increase
asset value in the regions, which enables investors
to recover their initial investment and generate re-
curring profit.



Shitting Asia

UBS CIO’s Shifting Asia thought leadership

series takes on the major trends shaping Asian

markets and how they could impact investors =5
over the next 5-10 years.

o UBS



UBS Chief Investment Office's (“CIO") investment views are prepared and published by the Global Wealth Management business of UBS Switzerland
AG (regulated by FINMA in Switzerland) or its affiliates (“UBS").

The investment views have been prepared in accordance with legal requirements designed to promote the independence of investment research.

Generic investment research — Risk information:

This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other spe-
cific product. The analysis contained herein does not constitute a personal recommendation or take into account the particular investment objectives,
investment strategies, financial situation and needs of any specific recipient. It is based on numerous assumptions. Different assumptions could result
in materially different results. Certain services and products are subject to legal restrictions and cannot be offered worldwide on an unrestricted basis
and/or may not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from sources believed to be
reliable and in good faith, but no representation or warranty, express or implied, is made as to its accuracy or completeness (other than disclosures
relating to UBS). All information and opinions as well as any forecasts, estimates and market prices indicated are current as of the date of this report,
and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by other business areas or divisions
of UBS as a result of using different assumptions and/or criteria. In no circumstances may this document or any of the information (including any
forecast, value, index or other calculated amount (“Values”)) be used for any of the following purposes (i) valuation or accounting purposes; (ii) to
determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or (iii) to measure the performance of
any financial instrument including, without limitation, for the purpose of tracking the return or performance of any Value or of defining the asset
allocation of portfolio or of computing performance fees. By receiving this document and the information you will be deemed to represent and warrant
to UBS that you will not use this document or otherwise rely on any of the information for any of the above purposes. UBS and any of its directors or
employees may be entitled at any time to hold long or short positions in investment instruments referred to herein, carry out transactions involving
relevant investment instruments in the capacity of principal or agent, or provide any other services or have officers, who serve as directors, either to/
for the issuer, the investment instrument itself or to/for any company commercially or financially affiliated to such issuers. At any time, investment
decisions (including whether to buy, sell or hold securities) made by UBS and its employees may differ from or be contrary to the opinions expressed
in UBS research publications. Some investments may not be readily realizable since the market in the securities is illiquid and therefore valuing the
investment and identifying the risk to which you are exposed may be difficult to quantify. UBS relies on information barriers to control the flow of
information contained in one or more areas within UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading is not suitable
for every investor as there is a substantial risk of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no
guarantee for its future performance. Additional information will be made available upon request. Some investments may be subject to sudden and
large falls in value and on realization you may receive back less than you invested or may be required to pay more. Changes in foreign exchange rates
may have an adverse effect on the price, value or income of an investment. The analyst(s) responsible for the preparation of this report may interact
with trading desk personnel, sales personnel and other constituencies for the purpose of gathering, synthesizing and interpreting market information.
Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide legal or tax advice and makes
no representations as to the tax treatment of assets or the investment returns thereon both in general or with reference to specific client’s circum-
stances and needs. We are of necessity unable to take into account the particular investment objectives, financial situation and needs of our individual
clients and we would recommend that you take financial and/or tax advice as to the implications (including tax) of investing in any of the products
mentioned herein.

This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing UBS expressly prohibits
the distribution and transfer of this material to third parties for any reason. UBS accepts no liability whatsoever for any claims or lawsuits from any third
parties arising from the use or distribution of this material. This report is for distribution only under such circumstances as may be permitted by appli-
cable law. For information on the ways in which CIO manages conflicts and maintains independence of its investment views and publication offering,
and research and rating methodologies, please visit www.ubs.com/research.

Additional information on the relevant authors of this publication and other CIO publication(s) referenced in this report; and copies of any past reports
on this topic; are available upon request from your client advisor.

Important Information about Sustainable Investing Strategies: Incorporating environmental, social and governance (ESG) factors or Sustainable
Investing considerations may inhibit the portfolio manager’s ability to participate in certain investment opportunities that otherwise would be consis-
tent with its investment objective and other principal investment strategies. The returns on a portfolio consisting primarily of ESG or sustainable invest-
ments may be lower than a portfolio where such factors are not considered by the portfolio manager. Because sustainability criteria can exclude some
investments, investors may not be able to take advantage of the same opportunities or market trends as investors that do not use such criteria. Com-
panies may not necessarily meet high performance standards on all aspects of ESG or sustainable investing issues; there is also no guarantee that any
company will meet expectations in connection with corporate responsibility, sustainability, and/or impact performance.

Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Europe SE, UBS Bank,
S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V., UBS Securities Japan Co., Ltd, UBS Wealth Manage-
ment Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS AG. UBS Financial Services Incorporated of Puerto Rico is a subsidiary of UBS Financial
Services Inc. UBS Financial Services Inc. accepts responsibility for the content of a report prepared by a non-US affiliate when it distributes reports to
US persons. All transactions by a US person in the securities mentioned in this report should be effected through a US-registered broker dealer affiliated
with UBS, and not through a non-US affiliate. The contents of this report have not been and will not be approved by any securities or investment
authority in the United States or elsewhere. UBS Financial Services Inc. is not acting as a municipal advisor to any municipal entity or obligated person
within the meaning of Section 15B of the Securities Exchange Act (the “Municipal Advisor Rule”) and the opinions or views contained herein are not
intended to be, and do not constitute, advice within the meaning of the Municipal Advisor Rule.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or an
External Financial Consultant, UBS expressly prohibits that it is redistributed by the External Asset Manager or the External Financial Consultant and is
made available to their clients and/or third parties. Austria: This publication is not intended to constitute a public offer under Austrian law, but might
be distributed for information purposes to clients of UBS Europe SE, Niederlassung Osterreich, with place of business at Wachtergasse 1, A-1010 Wien.
UBS Europe SE, Niederlassung Osterreich is a branch of UBS Europe SE, a credit institution constituted under German law in the form of a Societas
Europaea, duly authorized by the German Federal Financial Services Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht), to which
this publication has not been submitted for approval. Bahrain: UBS is a Swiss bank not licensed, supervised or regulated in Bahrain by the Central Bank
of Bahrain and does not undertake banking or investment business activities in Bahrain. Therefore, clients have no protection under local banking and
investment services laws and regulations. Brazil: Distributed by UBS Brasil Administradora de Valores Mobilidrios Ltda. and/or by UBS Consenso Inves-
timentos Ltda., entities regulated by Comissao de Valores Mobilidrios (“CVM"). Canada: In Canada, this publication is distributed to clients of UBS
Wealth Management Canada by UBS Investment Management Canada Inc.. China: This report is prepared by UBS AG or its offshore subsidiary or
affiliate (collectively as “UBS Offshore”). UBS Offshore is an entity incorporated out of China and is not licensed, supervised or regulated in China to
carry out banking or securities business. The recipient should not contact the analysts or UBS Offshore which produced this report for advice as they
are not licensed to provide securities investment advice in China. UBS Investment Bank (including Research) has its own wholly independent research
and views which at times may vary from the views of UBS Global Wealth Management. This report shall not be regarded as providing specific securities



related analysis. The recipient should not use this document or otherwise rely on any of the information contained in this report in making investment
decisions and UBS takes no responsibility in this regard. Czech Republic: UBS is not a licensed bank in the Czech Republic and thus is not allowed to
provide regulated banking or investment services in the Czech Republic. Please notify UBS if you do not wish to receive any further correspondence.
Denmark: This publication is not intended to constitute a public offer under Danish law, but might be distributed by UBS Europe SE, Denmark Branch,
filial af UBS Europe SE, with place of business at Sankt Annae Plads 13, 1250 Copenhagen, Denmark, registered with the Danish Commerce and
Companies Agency, under the No. 38 17 24 33. UBS Europe SE, Denmark Branch, filial af UBS Europe SE is a branch of UBS Europe SE, a credit institu-
tion constituted under German law in the form of a Societas Europaea, duly authorized by the German Federal Financial Supervisory Authority (Bunde-
sanstalt fur Finanzdienstleistungsaufsicht, BaFin). UBS Europe SE, Denmark Branch, filial af UBS Europe SE is subject to the joint supervision of the
BaFin, the central bank of Germany (Deutsche Bundesbank) and the Danish Financial Supervisory Authority (DFSA) (Finanstilsynet), to which this docu-
ment has not been submitted for approval. France: This publication is distributed by UBS (France) S.A., French “société anonyme” with share capital
of € 132.975.556, 69, boulevard Haussmann F-75008 Paris, R.C.S. Paris B 421 255 670, to its clients and prospects. UBS (France) S.A. is a provider of
investment services duly authorized according to the terms of the “Code Monétaire et Financier”, regulated by French banking and financial authori-
ties as the “Autorité de Controle Prudentiel et de Résolution”. Germany: This publication is distributed to clients of UBS Europe SE, with registered
office at Bockenheimer Landstrasse 2-4, 60323 Frankfurt am Main, an entity supervised by the Bundesanstalt fur Finanzdienstleistungsaufsicht.
Greece: UBS Switzerland AG and its affiliates (UBS) are not licensed as a bank or financial institution under Greek legislation and do not provide bank-
ing and financial services in Greece. Consequently, UBS provides such services from branches outside of Greece, only. This document may not be
considered as a public offering made or to be made to residents of Greece. Hong Kong: This publication is distributed to clients of UBS AG Hong Kong
Branch by UBS AG Hong Kong Branch, a licensed bank under the Hong Kong Banking Ordinance and a registered institution under the Securities and
Futures Ordinance. India: Distributed by UBS Securities India Private Ltd. 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East),
Mumbai (India) 400051. Phone: +912261556000. SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment)
INF230951431, BSE (Capital Market Segment) INB010951437. Indonesia, Malaysia, Philippines, Thailand: This material was provided to you as a
result of a request received by UBS from you and/or persons entitled to make the request on your behalf. Should you have received the material erro-
neously, UBS asks that you kindly destroy/delete it and inform UBS immediately. Any and all advice provided and/or trades executed by UBS pursuant
to the material will only have been provided upon your specific request or executed upon your specific instructions, as the case may be, and may be
deemed as such by UBS and you. The material may not have been reviewed, approved, disapproved or endorsed by any financial or regulatory author-
ity in your jurisdiction. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the material, and by receiving
the material you undertake to comply fully with such restrictions and obligations. You should carefully study and ensure that you understand and
exercise due care and discretion in considering your investment objective, risk appetite and personal circumstances against the risk of the investment.
You are advised to seek independent professional advice in case of doubt. Italy: This publication is distributed to clients of UBS Europe SE, Succursale
Italia, Via del Vecchio Politecnico, 3 - 20121 Milano, branch of UBS Europe SE, a German bank duly authorized by the “Bundesanstalt fir Finanzdien-
stleistungsaufsicht” (BaFin) to the provision of financial services, supervised by both BaFin and”Consob”. Jersey: UBS AG, Jersey Branch, is regulated
and authorized by the Jersey Financial Services Commission for the conduct of banking, funds and investment business. Where services are provided
from outside Jersey, they will not be covered by the Jersey regulatory regime. UBS AG, Jersey Branch is a branch of UBS AG a public company limited
by shares, incorporated in Switzerland whose registered offices are at Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH 8001 Zurich. UBS
AG, Jersey Branch’s principal place business is 1, IFC Jersey, St Helier, Jersey, JE2 3BX. Luxembourg: This publication is not intended to constitute a
public offer under Luxembourg law, but might be distributed for information purposes to clients of UBS Europe SE, Luxembourg Branch, with place of
business at 33A, Avenue J. F. Kennedy, L-1855 Luxembourg. UBS Europe SE, Luxembourg Branch is a branch of UBS Europe SE, a credit institution
constituted under German law in the form of a Societas Europaea, duly authorized by the German Federal Financial Services Supervisory Authority
(Bundesanstalt fur Finanzdienstleistungsaufsicht, BaFin), and is subject to the joint supervision of BaFin, the central bank of Germany (Deutsche
Bundesbank), as well as of the Luxembourg supervisory authority, the Commission de Surveillance du Secteur Financier (the “CSSF"), to which this
publication has not been submitted for approval. Mexico: This information is distributed by UBS Asesores México, S.A. de C.V. (“UBS Asesores”), an
affiliate of UBS Switzerland AG, incorporated as a non-independent investment advisor under the Securities Market Law due to the relation with a
Foreign Bank. UBS Asesores is a regulated entity and it is subject to the supervision of the Mexican Banking and Securities Commission (“CNBV"),
which exclusively regulates UBS Asesores regarding the rendering of portfolio management, as well as on securities investment advisory services,
analysis and issuance of individual investment recommendations, so that the CNBV has no surveillance faculties nor may have over any other service
provided by UBS Asesores. UBS Asesores is registered before CNBV under Registry number 30060. You are being provided with this UBS publication
or material because you have indicated to UBS Asesores that you are a Sophisticated Qualified Investor located in Mexico. The compensation of the
analyst(s) who prepared this report is determined exclusively by research management and senior management of any entity of UBS Group to which
such analyst(s) render services. Nigeria: UBS Switzerland AG and its affiliates (UBS) are not licensed, supervised or regulated in Nigeria by the Central
Bank of Nigeria (CBN) or the Nigerian Securities and Exchange Commission (SEC) and do not undertake banking or investment business activities in
Nigeria. Portugal: UBS Switzerland AG is not licensed to conduct banking and financial activities in Portugal nor is UBS Switzerland AG supervised by
the portuguese regulators (Bank of Portugal “Banco de Portugal” and Portuguese Securities Exchange Commission “Comissdo do Mercado de Valores
Mobiliarios”). Singapore: This material was provided to you as a result of a request received by UBS from you and/or persons entitled to make the
request on your behalf. Should you have received the material erroneously, UBS asks that you kindly destroy/delete it and inform UBS immediately.
Clients of UBS AG Singapore branch are asked to please contact UBS AG Singapore branch, an exempt financial adviser under the Singapore Financial
Advisers Act (Cap. 110) and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore,
in respect of any matters arising from, or in connection with, the analysis or report.. Spain: This publication is distributed to its clients by UBS Europe
SE, Sucursal en Espana, with registered office at Calle Marfa de Molina 4, C.P. 28006, Madrid, entity supervised by the Bundesanstalt fur Finanzdien-
stleistungsaufsicht (BaFin) and Banco de Espana, to which this publication has not been submitted for approval. Additionally it is authorized to provide
investment services on securities and financial instruments, regarding which it is supervised by the Commission Nacional del Mercado de Valores
(CNMV) as well. UBS Europe SE, Sucursal en Espafia is a branch of UBS Europe SE, a credit institution constituted under German law in the form of a
Societas Europaea duly authorized and regulated by BaFin. Sweden: This publication is not intended to constitute a public offer under Swedish law,
but might be distributed by UBS Europe SE, Sweden Bankfilial with place of business at Regeringsgatan 38, 11153 Stockholm, Sweden, registered with
the Swedish Companies Registration Office under the Reg. No 516406-1011. UBS Europe SE, Sweden Bankfilial is a branch of UBS Europe SE, a credit
institution constituted under German law in the form of a Societas Europaea, duly authorized by the German Federal Financial Supervisory Authority
(Bundesanstalt fur Finanzdienstleistungsaufsicht, BaFin). UBS Europe SE, Sweden Bankfilial is subject to the joint supervision of the BaFin, the central
bank of Germany (Deutsche Bundesbank) and the Swedish financial supervisory authority (Finansinspektionen), to which this document has not been
submitted for approval. Taiwan: This material is provided by UBS AG, Taipei Branch in accordance with laws of Taiwan, in agreement with or at the
request of clients/prospects. UAE: UBS is not licensed in the UAE by the Central Bank of UAE or by the Securities & Commodities Authority. The UBS
AG Dubai Branch is licensed in the DIFC by the Dubai Financial Services Authority as an authorised firm. UK: Approved by UBS Switzerland AG, autho-
rised and regulated by the Financial Market Supervisory Authority in Switzerland. In the United Kingdom, UBS Switzerland AG is authorised by the
Prudential Regulation Authority and subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation
Authority. Details about the extent of our regulation by the Prudential Regulation Authority are available from us on request. A member of the London
Stock Exchange. This publication is distributed to retail clients of UBS London in the UK. Where products or services are provided from outside the UK,
they will not be covered by the UK regulatory regime or the Financial Services Compensation Scheme.

Version 02/2019. Cl082652744

© UBS 2019. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.



o UBS



	Chapter 1
	What is a smart city?

	Chapter 2
	The need for smart cities in Asia

	Chapter 3
	How big is the smart city opportunity in Asia?

	Chapter 4
	Regional deep dive
	China – tech titans lead the smart city drive
	India – smart leapfrogging
	ASEAN smart cities – a solution for sustainable urbanization
	Singapore – ahead of the curve in digital transformation
	Hong Kong – catching up
	Australia – steady and smart progress
	Japan – showcasing for Tokyo Olympics


