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Executive Summary

Technology changes everything. From artificial
intelligence to driverless cars, technology is changing
human seftlements dramatically. New and rapidly
developing technologies hold incredible  promise for
the advancement of human welfare. But they are not
risk-free. They also hold the potential to generate more
inequality and negative consequences. We must raise
our level of ambition o ensure that new technologies
are designed, managed and used for the benefit of
all. 1t is also frue in smart urban development. It is the
technology sector that delivers the smart city initiative.
Meanwhile, urban policy makers and urban planners
are often trying to tackle urbanization issues with
traditional planning tools. China is at the forefront of
urbanization and innovation. It is o major pioneer in
promoting new technologies and apply them in cities.
The Chinese technology sector offers us powerful new
ways fo achieve our shared commitments to each one of
the Susfainable Development Goals (SDGs). The SDGs
have set global targefs for development to be achieved
by 2030. The fargets of SDG 11 on sustainable cities
and communities is a very important one fo lift even
more people out of poverty and to seek a better quality
of life for all, and a sustainable future for our planet.
Sustainable urbanisation, together with climate change
and data governance are amongst the most significant

challenges of development in front of us.

Realizing the importance of the change and urgency
of the issue, in April 2019 UN-Habitat China initiated
UN-Habitat China Future Cities Council (CFCC), which
invites farsighted Chinese fechnology entrepreneurs and
CEOs to confribute their forward thinking on the future
of cities, especiolly how smart technologies can impact
the sustainable urban development. Ms. Maimunah
Mohd Sharif, United Nations Under-Secretary-General
and UN-Habitat Executive Director addressed on the
initiating ceremony of CFCC,” With this UN-Habitat
China Future Cities Council initiative, the UN-Habitat

China country programme wants fo listen o the Chinese
private secfor on how they can fo help Chinese cities o
realise the fargets of SDG11, to make cities and human

setlements inclusive, safe, resilient and sustainable.”

The Future Cities Advisory Outlook 2020: Urban
Technologies in Chinese Cities brings the first repo
rt of CFCC. Chapter 1 infroduces the overview
urbanisation and its challehges in the world and in
Chino. It depicts the urban technologies development.
Then, it explains the global smart city development
and the 3 stages of smart cities development in Ching,

especially the most recently future cifies.

Chapter 2 goes deep fo present current China national
initiatives and city level policies on smart cities and the
key urban technologies and their application in Chinese
cities. A comparation of 16 major urban fech use in
Chinese cities and their confribution to SGDs has been
analysed. This Chapter also provides detailed case

studies of different urban tech in Chinese cities.

Chapter 3: A Wider Use of City Brains presents the
most comprehensive smart city solutions in China. It
analyses the most influential smart city flatforms in China
from its development process, main providers, key
functions, different types, geographical deployment efc.
It olso provides 2 key applications of city brain. It argues
that as o city level arfificial intelligence system, city brain
is being deployed more and more in cities, it is @ new
way to manage cities with a lot of benefits, but they are
facing challenges, such as the accuracy of modelling
results, dafa safety efc. The impact of city brains needs

to be studied and monitored.

Based on the preceding 3 chapters, we conclude the

following pri aity recommendations deserver affention:

1. Place smart technology at the heart of
urban innovation, high-quality transformation















Today more than half of the Chinese population lives
in cities. In the past 40 years since the Reform and
Opening Up, China has experienced high growth rates
of urbanization. Up to now, urban development in China
has basically completed infrastructure construction and
started fo transform from external construction fo internal
governance. On one hand, the extensive development
mode in the past has caused a series of problems
such as excessive consumption of resources, serious
environmental pollution and insufficient public services:
With the rapid urbanization process, traffic congestion,
environmental pollution and other urban problems
become prominent; On the other hand, with the
improvement of people's economic level, more liveable,
convenient and safe city life has become people's
new pursuit. Meanwhile, a new round of scientific and
technological revolution and industrial transformation
are accelerating, providing a rare historical opportunity
for China's future development. Driven by increasingly
mature artificial intelligence, big data, cloud computing
and other technologies, smart cities have successfully
entered the urban construction track and achieved rapid
development under the guidance of the government and

the support of enterprises:

Since the 1980s, China experienced a rapid increase
in the rate of urbanisation. Comparing with the major
developed countries in the world, which the process of
urbanisation took 110 years until the urbanisation rate
reached 80%. [Fig.1.1) However, the percentage of
urbanisation in China has already reached 59.58% in
2018, which only tock 38 years. It is also expected that
the rate of urbanisation can reach 70% by 2035 and
80% by 2050 (Fig 1.2)-

In 2011, China's urbanization rate exceeded 50% for
the first time, which means that China's urban population
exceeded the rural population for the first time. The
urbanization growth rate tends to slow down, and the
focus of urban development shifts from increment to
stock. The problems of congestion, pollution, safety and
management that only a few big cities once faced have
become the problems that most cities need to solve. At
the same time, the complexity of the urban system has
been increased and the diversity of demands has been
enhanced, which requires the operation of Chinese
cities to be more efficient and the management to be

more sophisticated.

Urbanization is often coupled with economic growth
and also higher living standards, higher average
education. But urbanization also brings great challenges

fo cities. According to the UN, world urban population
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is projected to 70% in 2050. Cities only account
2% Earth land area, but it creates 70% global GDP,
consumes more than 0% global energy, produces 70%
global greenhouse emissions and creates 70% global
solid waste. [Fig 1.3) The Chinese cities are also no

exception fo those challenges.

From the view of urbanization, "6 imbalances” is the

major issues of urbanization in China.

-Population payment imbalance
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The phenomenon of dual urban population is one of the
fundamental manifestations of inadequate urbanization
development. There are great differences in income level
and public service supply between the registered urban

population and migrant workers.

-Regional imbalance

Due to the huge size of China, the imbalance of
social and economic development among regions,
urbanization also has obvious regional differences.

The urbanization level of China is obviously higher in



the east and lower in the west. Zhejiang province in
the Yangize river delta, for example, had 68 percent
urbanization in 2017, while Guizhou, in the southwest,

had only 46 percent, which is a significant gap.

-City level imbalance

Chinese cities have administrative levels, and highlevel
cities have greater economic and social management
authority, which brings unequal development

opportunities between different levels of towns.

Imbalance in new cities and old cities

As urban population increase, some place to put the
new city district as the main direction of the urban
space development, the government's investment mainly
concentrated in the new city district, a concern for
the old is not much, not enough, new visual confrast
between the old big, to accelerate the pace of new
town development, even under the administrative
push will be off to the new town, better public service
resources of the city of some old first began showing

signs of decline.

Imbalance between government debt and fiscal
revenue

Financing for urban development is a common practice
in all regions at present. On the one hand, this is due
to insufficient fiscal revenue, on the other hand, the
longterm nature of infrastructure construction requires
financing to be Shared over a longer pericd of time. A
large amount of debt is financed by land mortgage and

the repayment of principal and interest by land sales.

Imbalance and insufficient phenomena in the
development of urbanization

First, the urban land use efficiency is not high; Second,
the urban development model is single, and residents'

participation is not high.

Specitically, the major urban challenges in China

contains the following aspects: urban traffic congestion,
environmental pollution, urban security, shortage of
energy, surging housing price, information security,

resource waste, shorlage of medical care efc. (Fig 1.4]

Prominent
Urban
Problems

Information security
Shortage of Energy

onorrage or meaicail care

Cloud computing, Internet of things, big data and
emerging technologies such as artificial intelligence
and the traditional mechanical, physical, chemical
and biological disciplines constantly fusion, rendering
more breakthroughs, physical world, the digital world,
biological world, disruptive technology constantly
emerging, new economy, new industries and new
forms, new model, in a revolutionary way for traditional
industries have a significant impact and impadt, to the
human production mode, life style and way of thinking

will produce an unprecedented impact.

With internet communication technology [ICT)
development in the field of security, transportation,
finance, and other large-scale commercial use, and
coupled with arfificial intelligence, cloud computing,
big data, Internet of things of a new generation of
network communication technology synergy, it led to the
development of smart which is rich in technical support,
makes smart city perception connected, interactive
sharing and promotes the development of smart cities

much faster.

New technologies are also playing a more and more
significant role in daily life for most of the Chinese,
especially for those socalled the “lech-savvy “young an

urban population. They are turning to their smartphones
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However, the risks of smart cities cannot be ignored. As
an increasingly high number of public services becomes
confrolled digitally, the risk of cyberattacks or shutdowns
increases. One must, therefore, be aware of how
smartification also can entail increased vulnerability. The
effects of cyberattacks could be wideranging such as
traffic stagnation, the shutdown of water and electricity,
loss of control over the Internet of Things (loT), and
can even result in causalities. There are also economic
risks associated with smart city development. Based
on experiences from China and beyond, the failure of
smart city development is often related to an uneven
balance of costs and benefits. Last but not least, privacy
is another vital concern due to the large use of digital

devices such as smart cameras. (Fig 1.5)

As we think about the stakeholders in smart cities, the
overall structure of smart cities can help us understand.
In the report of JD Cloud (2019, 10), it is pointed out
that the structure of smart cities includes the facility,
platform and application layers. The facility layer is the
sum of various kinds of infrastructure in the cities. The

platform layer is the core of the technology-enabling city,

Technical
malfunction

New forms of
social interaction

Cyberaftacts

Do the benefits of
smartification jutisfy

the investment? Qeustionable Balance

between Costs and Benefits

Who gets the benefits,
who pays for them?

and the application layer consists of citizens, enterprises
and government. The multistakeholders of smart cities is

depicted in Fig 1.6.

As more and more cities are building smart cities,
people-oriented smartification is becoming more and
more important. Fig 1.7 shows a better citizencentered

development system of smart cities.

In general, the government is the manager and leader
of smart cities, the enterprise is the provider as well as
the recipient of the service, and the citizens are users
of services. In addition, research institutions may act
as pioneers in the recommendation of policies and
technologies. The report of Roland Berger believes
that the success of smart cities depends mainly on the
actions of three key groups. They are urban planning
departments, suppliers and national and regional

governments.

While the public sector is central in coordinating smart
city development, much of the technological expertise
and capabilities are within private companies. Rightfully,
an essential aspect of smart cities is the cooperation of
different stokeholds, including civil society, technologists,

academics, and the private sector. Commercially
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developed technologies are a crucial part, still
regulations and standards need to be provided by

governments at the local, provincial and national level.

Furthermore, governments need to ensure that services
are provided to those who need it, and also distributed
on a non-commercial basis, inc|uding health care,

educoﬁon, and also to some extent, fransport,

Based on the analysis of smart cities, in this report, we

propose the concept of “Future Cities”. We see the future
cities as the frend of further development of smart cities,
Currently, there is no universal definition of future cities.
However, China has already proposed the concept of
"smart sociely”, it is also the trend of the development of
smart cities. In the report of, it is pointed out that smart

sociely focuses on "peopleleaded”.
Y peop

The work definition of the future cities in this report is:
the future cily is a new urban development concept and
model that uses science and technology to achieve
a shared, safe, inclusive, resilient, and sustainable

development.

Therefore, in this report, we seek to move beyond smart
cities and advocate the building of Future Cities. Future
cities not only differ from smart cities in having even
higher technological capabilities, it also seeks goes

beyond in ferms of social inclusion.












Table 2.1

Smart city guidance key policy documents overview

ISSLthxnce Issuing body Policydocument name Key contents
ate
2012 MOHURD The Provisional Set out the eligibility for enrolling in the national
November Administrative Measures | smart city pilo? program Application submission
for National Smart City period comme ged with a three stage rollout of
Pilot Program p’lots from 2013-2015
2014 NLRC MIT MOST MPS, | The Guidance on 2020 smart city rollout fargets, as well as priorities
August MOF MR, MOHURD, Promoting Heolth?/ Smart | on public services, urban management, liveable
MOT City Developmen environment, intelligent infrastructure and longerm
network security
2015 Standardization Evalugtion Indicators for | Clear smart city evaluation standards. Carry out 50
October Administration of China, New-Type Smart Cities evaluations by 2020 to refine and implement the
Cyberspace Administration evaluation standards system
of China, NDRC
2016 NDRC, MIIT, Cyberspace New-lype of Smart Ensuring efficient implementatiom by clarifying
Administration of China ity interministerial mandates of each body, coordinating
coordination working implementation, sharing informatiom, and setting
group joint goals
2018 China National Information | GB/T 36333-2018 Guidelines for implementing smart cities through a
Technology Standardization | Smart City Top Level standardized approach. Includes lessons learne
Network Design Guide from earlier pilots and local level policies

addition to MOHURD continuously issuing policies, other
central guiding policies are the “National New-Type
Urbanization Planning 2014-2020" issued by the State
Council in 2014, as well as the "Urban Development
Guidelines” issued by the CCP Central Committee and
the State Council in 2016 promising to make China’s

cities more livable, efficient, and green.

2.1.3 Smart city guidance policies

Based on China’s governance characteristics as well
as the overarching and sector specific policies, China
has issued a number of designated smart city policies
since 2012 across central government ministries and
regulators. In this process, each government body
has played a unique role. In organizing such efforts,
working groups have been established spanning the
relevant government bodies such as the “National Smart
Cities Standardization Coordination Group” setup in
2015, as well as the "New-type of Smart City inter-
ministerial coordination working group setup in 2016".
The key bodies and their roles are the following:

e The National Development and Reform

Commission (NDRC) works as a key stakeholder in

Source: Author’s compilation
promoting and driving smart cities from the perspective
of new urbanization, as well as in terms of harmonizing

policy with economic objectives

e The Ministry of Industry and Information
Technology (MIIT) participates in the policy, standard,
and evaluation processes from the informatization and

technology acceleration perspective.

e The Ministry of Housing and Urban-Rural
(MOHURD) leads and organizes smart city pilot
identification and implementation practice. Furthermore,
the Digital City Engineering Research Center is managed
by MOHURD and has conducted a series of surveys
and research projects to analyze common challenges

and provide suggestions for solutions

e The Ministry of Finance (MOF) assists with capital
allocation, monitoring, and control of budgets in smart

cities, including through local Bureaus of Finance.

® local governments play the implementing role, by

both launching local policies as well as by managing



and monitoring implementation.(Table 2.1

2.1.4 Smart city pilot policies

Following the direct mention of smart cities in the 12th
5 year plan in 2010, Ningbo became the first city to
launch a pilot. Such pilots were systematized following
the launch of the “Provisional Administrative Measures
for National Smart City Pilot Program” by MOHURD in
2012, with pilots starting implementation in 2013. As a
central support scheme USD 15 billion was allocated to
these pilots through the China Development Bank. With
an acknowledgement that both technologies as well as
capital needs to come from the private sector, the pilots

put great emphasis on private sector engagement such

Table 2.2
Pilots under each government body

as through PPP models. Highlighting the importance
of private involvement in the pilots, the International
Telecommunications Union predicts 80% of smart city

construction investment fo originate in the private sector.

Such pilots were not only orchestrated through MOHURD
but by different ministry level government bodies alone
and together, as shown in table 2.2 below. By the end
of 2017, such central ministry led pilots counted 572,
with numerous more local initiatives. Geographically
speaking, these pilots are spread across every province
of China although with a higher concentration in coastal
provinces with both higher GDP per capita as well as

residence concentration as shown in figure 2.1 below.

Government Body Issuance date Pilot name Pilot number
MOHURD 2015 Apiril Third National Smart City Pilot Program Q7

2013 August Second National Smart City Pilot Program 103

201 3 |anuary First National Smart City Pilot Program Q0
MIIT 2015 December Second National IT Usage City Pilot Program 36

2013 November First National IT Usage City Pilot Program 68
MIIT & NDRC 2015 |anuary Second Broadband China Pilot Cities 39

2014 |anuary First Broadband China Pilot Cities 39
NRDC and othe 2014 |une nformation for the People Test Cities 80
MOST and others 2013 |anuary Smart Cities Test Practlice 20

Total: 572
Source: Airui (2019). China Smart Cities Development Report
Fig 2.1

Geographic distribution af pilots

Source: Deloitte (2018). Super Smart Cities:
Hoppier Society with Higher Quolity



This spread allows for greater localization of smart city
technologies, ensuring that smart cities are relevant
for cities across the country rather than only for certain
types. When it comes to technologies, MOHURD
provides statistics on its pilots, showing a prioritization of
smart cities fechnologies relate to governance, as shown
in figure 2.2 below. This prioritization, may however
differ in non-MOHURD orchestrated pilots on which

similar comparable statistics do not exist.

Following a rapid proliferation of smart cities from
20132016, pilot projects led by the national ministries
and commissions have been gradually reduced since
then. This has been part of the development focus
of smart cities shifting from concept to practice, from
central guidance to local implementation. At the same
time, concerns of rising public debt levels has limited
the possibility to launch financial support schemes or
initiatives which will inherently incur substantial public
costs at central or local levels, which smart cities
inevitably do, especially in the short term.  This may
explain why there is a strong correlation between smart
city performance and GDP per capita, as identified by
Deloitte, further arguing that cities with lower GDP per

capita rates prioritize traditional sources of growth rather

than focusing on leapfrogging to smart city development.

At the national level, standardization policies such as
the "GB/T 36333-2018 Smart City Top level Design
Cuide” have been released, providing an increasingly
solid basis of guidance and standards to be used in
implementation. Simultaneously, at the local level, more
and more districts and cities have issued regulations and
policies related to smart cities, creating a continuously
maturing environment for smart cities. This trend means
that today smart cities cannot sustain the same level
of growth in numbers as in the past, and the further
development of smart cities will increasingly depend
on a city’s own financial capacity rather than central

government support.

Amongst the more than 500 smart city pilots, the most
mature and ambitious are found amongst China’s
largest and richest cities such as Beijing, Shanghai,
Guangzhou, Shenzhen, Hangzhou, and Xiong'an. As
these cities are on the global forefront of implementing
smart cily initiatives, assessing their progress can provide

valuable lessons for smart cities in China and across

Fig 2.2
Pilots under MOHURD breakdown by technology
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Table 2.3
Comparison of six key pilots

City Initiation | Key policy documents Technology focus Deloitte Super
year Intelligence | Smart Cities
scorei ut | Index (out of
of 100 | 160
Beijing 2012 “Smart Beijing Activity Outline”. Digital company 85.1 70
"Beijing | ﬁth 5-year plan cit development,
igit zati on and digital infrasfructure cashless society, smart
construction plan” parking
Guangzhou | 2012 “Implemen ¢t on Principles Rel ¢ed Public health, 76.4 63
to Smart Guangzhou®, “2035 environmental
Guangzhou” rotection, smart
ransportation,
egovermnment
Hangzhou 2015 "Hangzhou Smart Usage of [T City brain, smart 85.6 69
conomy Overall Pl e 2015-2020" | transport, security, city
"Hangzhou City Data Brain Pl " managemen | health,
tourism
Shanghai 2011 “Action Plan 2011-2013 of Shanghai | Smart transport, digital | 85.7 /1
I\/\unicipolir\( for Building Smart public services, smart
Ci 1ty "Outline of the 1%th FiveYear | cily technol gy
Pl a for the Economic and Social
Devel pment of Shanghai”
Shenzhen 2018 "Shenzhen New Type Smart City Smart transportation, /8.4 72
Establishmen tOverarching Pl af smart government,
indusiry services,
livelihood. healthcare
Xiong'an 2017 Hebei Xiong'an New Area Smart city pl aning, N /A N /A
evelopment Outline”, “Xiong'an data sharing,
ew Area Rongdong Districi™Smart autonomous driving,
City Special Plan”

the globe. While the prior four are mature smart cities,
Xiong'an is worth mentioning as a case of planning a
city as a smart city from its inception rather than making

an existing city smart at a later stage.

In comparing the cases as in table 2.3 above, two key
similarities are apparent. First, all cities begin their smart
city development through the launch of designated policy
documents, which provide comprehensive guidance on
principles, goals, and technologies. Comparing these
documents in detail, they follow a similar structure and
are all well aligned with the national level policies listed
in the tables above. Second, while each city emphasizes
its competitive advantages in certain fechnologies, most
cities are implementing similar solutions within smart
transport, cashless society, and online public services
platforms

Table 2.4
Smart City in Shanghai

Source: Author’s compilation

2.1.5 Shanghai

Smart city development in Shanghai started with the
2011 publication of the "Action Plan 2011-2013 of
Shanghai Municipality for Building Smart City”.(Table
2.4) This made Shanghai the first municipality to have
a designated city-wide policy on smart cities, although
Ningbo was the first selfproclaimed Chinese smart city.
Additionally, from hosting the World Expo in 2010 on
"Better cities, better life” Shanghai showed an early
commitment to smart city initiatives. Similarly to the
case of Beijing, this policy was launched as a way
of implementing an underlying development strategy,
namely the "Outline of the 12th FiveYear Plan for the
Economic and Social Development of Shanghai”. The
Action Plan is also one of the most comprehensive and
detailed smart city policy documents seen in China, and

would later inspire a number of other cities. Following its

Municipality for Building Smart City”, “Outline
of the | oth Five-Year Plan for the Eccnomic and
Social Development of Shanghai”

Smar City | Key policy documents Technology focus Deloitte_ Super
initiation Infelligence | Smart Cities
year scor_e Index

2011 “Action Pl am 2011-2013 of Shanghai Smart transport, digital | 85.7 /1

public services
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launch, the Shanghai municipolity has issued a number
of policies, ond most recently in 2019 the city set up a
designated smart city small leading group. The original
action plan outlines six areas:

1.Guiding principles: Step by step and odaptable

implementation.

2 Information Infrastructure: Establishing comprehensive

IT infrastructure including data centers

3.Information Sensing and Intelligent Application:

Private and public coordination and cooperation

4 New Generation of IT Industry: Being forward-

looking and prepared for new technologies

5.Information Security Protection: Supervision and

support of partficipants

6.Main Support Measures: Comprehensive support
including for technology pilots.

Based on being both a pioneer in smart city
development as well as establishing substantial support
schemes, Shanghai has successfully ploced itself on the
forefront on smart city technologies consistently listed
amongst the top of Chinese smart city rankings. This
leading role is particularly clear when it comes to smart
transport. By combining information technology and
smart infrastructure, Shanghai strengthened information
infrastructure and cybersecurity to promote the real-time
collection of data of the public fransport. This was used
for both efficient raffic management by adjusting traffic

lights by traffic flows, by digital parking fees, and by

providing information to find and book parking spaces.

Digifal public service provision has been another priority
for Shanghai, which led to the establishment of a Citizen
Cloud. This works as o platform that aggregates more
than 100 government services for residents, including
drivers’ license information, healthcare records, as well
as numerous community services. By December 2017,
more than 7 million people, which is about one third of

the city's population, was already using the app.

2.1.6 Beijing

Efforts towards making Beijing a smart city started in
2012 with the launch of the policy document “Smart
Beijing Activity Outline”. This policy document was
lounched as part of implementing the underlying
strategic digitization policy called the "Beijing 12th
5-year plan city digitization and digital infrastructure
construction plan”.(Table2.5) The smart city policy
aim was fo turn Beijing from o digital Beijing to a
smart Beijing by 2015, by infegrating existing smart
technologies and developing the infrastructure required
to develop more technologies. This was coordinated
through o goal-oriented list of activities, within which a
number of key fechnologies would be applied, namely:

1.Intelligent city operation: Managing the application

of smart city technologies.

2 Digital life: Providing information at convenience and

encouraging digitization.

3.Enterprise networks: Using online enterprise

procedures and innovation.

4 .Government services integration: Digitizing public

Table 2.5

Smart City in Beijing
Smart City | Key policy documents Technology focus Deloitte Super
initiotion Intelligence | Smort Cities
year score Index
2012 "Smart Beiing Activity Outline”. Digjtal compony development, | 85.1 /0

"Bejjing 12th"5+year plan city digitization
o\ d‘g%m\ mfroztrudﬁ)re conZ mgion
plan

casles ss o@ty, smart parking,




services based on citizen needs.

5. Information infrastructure: Improving high speed dota

availabiliy.

6.Smart plafforms: Establishing government and citizen

digital platforms.

7 .Application and industry: Encouraging high end IT

industries and innovation.

8.Developing an innovative environment: Supporfing

legal environment and access to financing.

@.0Orgoanizing implementation: Clear performance

indicators and distribution of tasks.

In terms of smart city technologies, Beijing has focused
on providing the underlying smart city environment
conducive for the market to develop technologies
on its own, rather than providing a list of pricritized
technologies. The logic is that this environment will
create a smart city and smart economy based on
market terms, which will increase economic efficiency
and provide economic growth. As such, Beijing has
some of China's best provision of fechnologies for cloud
computing, big data, mobile internet, and broadband
network, including an early rollout of 5G in 2020.
This has for example supported the development of the
Zhongguancun area, which is home 1o a long list of

Chinese digital companies.

Examples of technologies rolled out in Beijing include
'going cashless’, with online poyment possible for most

transport and refail, such os using mobile phones to pay

Table 2.6
Smeart City in Guangzhou

for public transport rides by scanning QR codes or using
NFC technology. This technology was implemented in
2017 covering Beijing’s 10 million daily subway rides
as well as public busses. Another example is 'smart
parking’ by which cameras scan cars’ license plates
allowing the owner to digitally pay parking fees. As
of mid 2019 this is already rolled out and functioning
across the central city districts, aiming for complete city

coverage by the end of 2019,

2.1.7 Guangzhou

Smart city development in Guangzhou started in
2012 with the launch of the "Implementation Principles
Related 1o Smart Guangzhou”. (Table 2.6) This policy
document provided an overarching direction of smart
city implementation, setting out a number of strategic
technologies. By 2018, after o number of years of
implementation of smart city tfechnologies, Guangzhou
launched 2035 Guangzhou” master plon of making
Guangzhou a livable and vibrant global city. This is
arguably the most far sighted policy document seen in
China's smart city development. The principles launched
in 2012 siill provide the core underpinning of smart city
development in Hangzhou, outlining 6 goals:
1.Strategic IT infrastructure: Not only meefing needs
of today’s technologies but anticipating needs of future

technologies.

2 Establish a smart public management system:

Platforms for citizen access and service coordination.

3.Develop smart industries: Increase investment in

fechnology hardware and software.

4 launch next generation technologies: Incentivize

Smart City | Key policy documents Technology focus Deloitte Super
initiotion Intelligence | Smort Cities
year score Index
2012 "Implementation Principles Related to Public health, environmental 76.4 63
Smart Guangzhou”, "2035 Guangzhou” | profection, smart transportation,
e-government
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implementation of new groundbreaking fechnologies.

5.Improve citizen IT capabilities: Online training for

citizens of all ages

6.Comprehensive smart city environment: Legal,
financial, administrative coherence and support for

implementing stokeholders.

Guangzhou has been pioneering a number of
technologies also seen in other cities, as well as
several unique fechnologies. As with numerous other
smart cities, Guangzhou has been rolling out a smart
transport system. A sensor platform covers the main
districts such as primary and secondary roads, as well
as city enfrances and exits, in order fo provide realtime
monitoring and control of the passenger troffic volume

and flow at passengers af fransporfation hubs.

In particular smart health systems has been developed
further in Guangzhou than in other places. The city has
launched a regional health information platform that
collects patient records from the city’s five main municipal
hospitals, currently storing over million electronic health
records of residents. The platform simultaneously
allows hospitals and patients fo easily access relevant
healthcare records when needed. This has ollowed
for the development of a smart medical app, which
works as o one-stop online platform for citizens to
make appoiniments, pay hospital fees, as well as have
prescription medicines delivered fo their homes. Another
innovative scheme is the Green City Digital Platform
which collects air quality data detected by sensors
across a city and predicts values for the upcoming days,

allowing measures to be faken in advance fo reduce

pollution levels and profect people from exposure.

2.1.8 Shenzhen

Smart city development in Shenzhen was officially
launched ot a later stage than elsewhere, although
Shenzhen is home to one of China's high tech
manufacturing hubs. As Launched in 2018, the
"Shenzhen New Type Smart City Establishment
Overarching Plan” lays out the principles, goals, and
prioritizes for the fimeline of 2018-2020.(Table 2.7) The
plan tokes info account Shenzhen's strategic advantage
in high-tech hardware manufacturing, focusing for
example of linking hardware together through an
loT system, as well as providing access for software
developers 1o use the hardware as basis to develop
smart solutions. The plan outlines six goals, towards
which smart city development must contribute:
1.Comprehensive city awareness: Technologies
should collect all relevant dato on security, transport,

environment, and more.

2 .One-step public services: Online access o public

service through ID number ond foce scan.

3.Overall data availability: Access fo databases of all

collected data to be used for big data solutions.
4 . Connected responsiveness: Using data for
public security by increasing speed, accuracy, and

coordinafion.

5.Incentivizing innovation: Developing plofforms and

dafa exchange for public usage.

6.Smart circumstances: Public, private, and socia

coordination via designated platforms.

In terms of technologies, Shenzhen has a focus on smart

Table 2.7
Smart City in Shenzhen
" Smart City | Key policy documents Technology focus EO Intelligence Deloitte
initiation score Super Smart
Cities Index
"Shenzhen New Type Smart City Smart transportation, smart /8.4 72
Establishment Overarching Plan” overnment, indusiry services,
ivelihood, healthcare




transportation, smart government, healthcare, industry
services, and livelihood. While the prior three are
implemented with similar technologies as in numerous
other Chinese cities, Shenzhen sefs itself apart on the

latter two.

When it comes to supporting smart industries with
services, Koubei, an online to offline local life services
platform under Alibaba, is collaborating with businesses
to develop smart shopping and logistics methods. This
includes infegrating online and offline channels with QR
codes to provide industry solutions for merchants. As
such, it works as a smart loT platform linking up different
sectors including fransportation, logistics and community
life, to take odvantage of the presence of the whole

smart city supply chain present in the city.

In terms of smart livelihood, the Shenzhen Municipal
Public Security Bureou provides online police services
and three kinds of household registration migration
services, through its online platform. Citizens can save
time queuing and directly log on to the online service
plafform to perform registrations online, and manage

household matters by logging in with facial recognition.

2.1.9 Hangzhou

Smart city development in Hangzhou began in 2015
with the issuance of the policy document "Hangzhou
Smart Usage of T Economy Overall Plan 2015-2020".
(Toble 2.8) Since then, another three policy documents
have been launched, the first two giving more detail
on how implementing the overall plan through IT
infrastructure construction and coordination contributes
to turning Hangzhou into a smart city in the future,

while the last policy document as of February 2019

Table 2.8
Smart City in Hangzhou

focuses specifically on the city brain concept. Following
a similar structure to most of Chinese smart city policy
documents, the plan outlines a number of key pricrities
while Hangzhou's plan differs by putting the emphasis
on developing the IT economy as a means fowards
smoart city development:

1 Prioritizing smart industry: Facilitating and allocating

resources 1o strategic technologies.

2.Smart public services: Providing services through

online platforms.

3.1T economy infrastructure: Establishing and
integrating IT infrastructure as prerequisite for all smart

city technologies.

4 Integrating smart industry: Using T technologies in

the overall city planning and management.

5.Designated working group: Ensuring consistency
in implementation and continuation of policies and

initiatives.

While implementing a number of solutions seen in
other cities such as smart transport, e-government, and
healthcare, Hangzhou's unigue smart city technology
is its ambition in developing a city brain as a new
concept. This means developing a system that collects
data, analyzes, and acts instantaneously. Its first
application is within fransport where the city brain uses
caomeras systfems and sensors fo collect recHime data
on road conditions in terms of traffic, accidents, and
weather. This data is then used in the Al hub, managing
traffic signals at infersections increasing efficiency of

traffic lows and allowing emergency vehicles o avoid

Key policy documents

Technology focus

] Deloitte Super
Intelligence | Smart Cities
score Index

"Hangzhou Smart Usage of IT Economy
Overall Plan 201 5- QO%O” ”Hongzhou
City Dota Brain Plan”

City brain, smart fransport, 85.6 e
security, cny management,
heclth, tourism
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red lights. This system as applied to the transport sector
initiclly, can later be expanded to other sectors while
eventually becoming a single integrated cross-sector
smart platform working throughout the city. More defails
on this concept and its implementation are given in

chapter 3 below.

Hangzhou furthermore has one of the most advances
smart security systems in China. This covers a public
safety control network managing by the police,
which is based on cloud computing, big data, and «
Mobile Police System. From this outset the 110 Social
Emergency Response Platform has been effective in
improving police performance by increase response fime

and information accessibility.

2.1.10 Xiong'an

As a city to be built from scratch, Xiong'an waos
launched in April 2017 with the ambitions of being o
smart and sustainable city at the core. lssued in April
2018, the "Hebei Xiong'an New Area Development
Qutline”, highlighs how smart technologies will be
applied through the city’s development. In that sense it
has not been necessary for Xiong'an 1o issue designated
smart city policy documents, because the city inherently
has the ombition to be smart, which is clecr in all policy
documents. Yet, to develop such smart city fechnologies
the policy document “Xiong'an New Area Rongdong
District Smart City Special Plan” was launched in
October 2018, outlining a plan for concentrating
technology companies in that district.(Table 2.9) The
"Hebei Xiong'an New Arec Development Outline”
document is much longer and more comprehensive than
designated smart city policies seen in other cities, since
the outline is the strategic document for establishing a
city from scratch to become @ modern, |ovv-corbon,

innovation-driven smart city with o population of more

Table 2.9
Smart City in Xiong’an

than 5 million. The outline provides a list of priorities
towards with smart city fechnologies will be applied,
described in the four components of chapter 8 titled
"Estoblishing a Green Smart City":

1 .Ensuring green and low-carbon development:
Using the best technologies on the market to protect
the environment while simultaneously developing new

solutions.

2 Establish a green city management system:
Constructing infrastructure and systems required to

manage, wafer, energy, traffic, security, and more.

3.Reasonable openness and coordination: Ensuring
multi-level openness of the smart city system to involve
private sector and the public to stay continuously

engoged.

4 Systematically establish a big data city: Ensuring
digitization of the city’s development, and ensuring

databases and systems of enforcement.

While using smart city fechnologies as the very basis
for establishing the Xiong'an Nlew Area, a number
of specific technologies sefs the new city apart from
other smart city initiatives in China. As a prestfigious
example, Xiong'an is pioneering China’s Al autonomous
vehicles. Selfdriving busses are already on the roads in
Xiong'on, and such vehicles will have designated lanes
on high-ways to Beijing. The companies developing
the technologies have also been allowed to do tests
in Xiong'an. In terms of implementing technologies
certain challenges encountered in other cities can be
avoided. For example, since the smart city construction
will established from o blank slate, the issue of data silos
can be ovoided. To ensure this, Xiong'an has created

a digital group to build o data management integrated

Smart City Key policy documents Technology focus EO Deloitte Super
initiation year Intelligence Smart Cities Index
score
2017 Hebei Xieng'an New Area Develepment Smart city plannipe, data sharing, N/A N/A
Outline”, ”>80n ‘an New Area Rengdeng Al auienemeus driving,
District Smart City Special Plan”
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Comparison of Smart City Technologies

Technology
Mobility

Buildings and
ho using

E-Payment

Smart governance

Energy

Environment

Resilience

Waste
Management

Security

G ender equality
Emp loyment

Household and
dailylife

Inclusive finance
and crowd funding
SIG

Health

Ed ucation

system for dafo sharing. This includes China Telecom
and ZTE cooperating to build a commercial loT platform

for data acquisition, which is already in use in other

Private sector
companies

Wanxiang, JDD,
Huawei

Wanxiang, Founder

JDD, Alibaba,

Tencent

JDD, Founder,
Alibaba

Wanxiang, Al Park,
State Grid
Corporation of
China, China
Southern Power /DD

Wanxiang, Institute
of Public and
Environmental
Affairs,

Wanxiang, Xinchao

Aihuishou,
Xiaohuanggou,
Dabashou

Huawei, HIK Vision,
Intillifusion

Alibaba, Tencent,
Didi

51job.com, Zhaopin

JD , Huawei,
Wanxiang, Tencent,
Ele.me, Alibaba

JD , Alibaba,
Tencent, Demohour,
ZhongChou

Ange Crunch

Huawei, China
Mobile, China
Unicom

JDD, Alibaba,

Tencent

Tencent, Xuetangx,
Wangyigongkaike

SDGs addressed

SDG 9: Industry, Innovation, & Infrastructure
SDG 11: Sustainable cities and communities
SDG 13: Climate action

Goal 8: Decent work and economic growth,
Goal 11: Sustainable cities and communities,
Goal 13: Climate action

SDG 5: Gender Equality, SDG 9: Industry,
Innovation, and Infrastructure, SDG 10: Reducing
inequalities, SDG 12: Responsible Consumption
and Production.

SDG 11: Sustainable Cities and Communities,

SDG 16: Peace, Justice, and Strong Institutions,
and SDG 17: Partnerships for the Goals

SDG 7: Affordable and Clean Energy, SDG 11:
Sustainable Cities and Communities, and SDG
13: Climate Action

6: Clean Water and Sanitation, SDG 11:
Sustainable Cities and Communities, SDG 15:
Life on Land.

SDG 10: Reducing Inequality, SDG 11:
Sustainable Cities and Communities, and SDG
13: Climate Action

SDG 9: Industry, Innovation, and Infrastructure,
SDG 11: Sustainable Cities and Communities,
SDG 12: Responsible Consumption and
Production.

SDG 5: Gender Equality, SDG 11: Sustainable
Cities and Communities, and SDG 16: Peace,
Justice, and Strong Institutions.

SDG 5: Gender Equality, SDG 8: Decent Work

and Economic Growth, SDG 16: Peace, Justice,
and Strong Institutions.

SDG 8: Decent Work and Economic Growth,
SDG 9: Industry, Innovation, and Infrastructure,
SDG 10: Reducing Inequality.

SDG 10: Reducing inequality, SDG 11:
Sustainable Cities and Communities, SDG: 12
Responsible Consumptionand Production

SDG 5: Gender Equality, SDG 9: Industry,
Innovation, and Infrastructure, SDG 10: Reducing
Inequality.

SDG 9: Industry, Innovation, and Infrastructure,
SDG 11: Sustainable Cities and Communities,,

SDG 12: Responsible Consumption and
Production.

SDG 3: Good Health and Well-being, SDG 10:
Reducing Inequality, SDG 11: Sustainable Cities
and Communities

SDG 4: Quality Education, SDG 8: Decent Work
and Economic Growth, SDG 10: Reducing

Inequality

cities for infelligent parking lots, manhole covers and

~dvanced

Cities
~yangnal,
Beijing,
Guangzhou,
Hangzhou

Hangzhou,
Guangzhou,
Shanghai

Hangzhou,
Shanghai,
Beijing,

Shanghai,
Hangzhou,
Sugian,
Changsha,
Chengdu

Shanghai,
Guangzhov,
decentralized
pilots

Qingdao,
Wouhan, Beijing

Shanghai,
Wouhan, Sanya,
Beijing

Ningbo,
Shanghai,
Hangzhou

Hangzhovu,
Shenzhen

Hangzhov,
Shenzhen,
Guangzhou,
Beijing

Xian, Shanghai,
Shenzhen

Ningbo,
Shenzhen,
Shanghai,
Guangzhou,
Beijing,

Hangzhou,

Shenzhen, Beijing

Xiongan, Beijing,

Fangshan,
Shanghai
Ningbo,
Guangzhou,

Hangzhou,
Wuhan,
Shenzhen

Guangdong
province,
Hangzhou

Challenges

Camera infrastructure,
data access, legal
support,

High up-front costs,
complicated and uneven
legal circumstances

Proliferation of
smartphones and mobile
internet, up-front costs of
retrofitting commuter
infrastructure

Universal access to
platforms, physical and
digital infrastructure

Physical infrastructure
costs, risks from system
transformation

Balancing environmental
and economic goals,
commercializing new
green technologies
Integrating sponge
technology into city
planning, short term
expenses

Collection and recycling
standards, replacing
informal waste collection

Data integration and
availability, personal
data security.

Including gender issues
in smart city policy and
planning

Llabor force adaption,
unemployment stemming
from automation

Providing inclusive
services to low-income
sand less technically
capable segments of
society

Smartphone and infernet
access, information
reliability and
confirmation
Construction costs,
national security
concerns inhibiting
efficient rollout

Reaching low-income
segments, health
industry transformation

Ensuring quality above
dissemination,
transforming education
system

Source: Author’s compilation

street lights. In supporting this and in order o enhance
dota transmission, the three mojor carriers are deploying

5G infrastructure aiming for completion in 2020,
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climate action. Second, the digitization of payment and
consumer behavior seen over the last 5 years especially,
has provided the prerequisite for more complex services
like online asset management or housing rental services.
Third, while early technologies had to deal with @
lacking and unpredictable regulatory environment, this
challenge is being graduclly addresses, lowering the
fransaction cosfs of later enfrants such as for bike sharing
business models. lastly, pilot cities with adequate
infrastructure and resources can pave the way in the
short term, for other cities o follow in the long term,
simultaneously increasing the smart city market size
making it more attractive for businesses to get involved,

which may lead to a multiplier effect.

As an example of the complexity and dynamics
autonomous vehicles provide a case in point. In this
instance both o 5G rollout, @ comprehensive regulatory
sysfem, and a number of companies willing to invest in
capifal intensive R&D, all have fo be set in place before
autonomous driving can scale up. We are currently
seeing a few number of companies and cities piloting
this technology, carrying the blunt of the short ferm costs
and risks offiliated, before the technology matures and
the technology can be scaled up in the long ferm.

Essentially, the general trend is that the more solutions
being implemented, the lower the transoction costs
for rolling out newr solutions. This can be exemplified
by the developing of e-governance apps which cover
different cities and functions, by copying and improving
on existing models. Ultimately, the transaction costs of

implementing new technologies and solutions as well

as of integrating these are reduced fo the extent that
comprehensive systems of combined solutions can be
carried out, which is what is often referred 1o as a ‘city
brain’. In terms of rollout timelines we are today seeing a
great number of parallel and often similar solutions with
only few integrated and comprehensive technologies.
We can expect such infegration to occelerate in the
medium term, while the long term seamless infegrafion is
clear trend to expect. More defails on how this concept
integrotes the individual technologies of table 2.10 is

given in chapter 3 below.

2.2.1 Mobility

Mobility is one of the most mature smart city technologies
in China. Most such technologies rely on tying data
collection from censors and interconnected physical
infrastructure, with apps. These technologies work
in particular towards increasing transport efficiency,
easing congestion, and reducing air pollution. As such
they work towards fulfilling o wide range of SDGs, in
particular SDG 9: Industry, Innovation, & Infrastructure,
SDG 11: Sustainable cities and communities, and
SDG13: Climate action. (Table 2.11)

In China there are three key technologies with particular
potential:

e Smart parking systems: By installing sensors in each
parking space, occupancy can easily be defected, as
well as real time information obout the nearest parking
space and the prices. Such systems can also be linked
fo e-payment which will decrease the time needed to
get in and out of car parks. The most mature case of

this fechnology is seen in Beijing, where the system will

Toble 2.11
Mobility
Key private sector Primary SDGs addressed Most advanced | Challenges
companies pilot cities
Wanxiang, JDD, SPG 9: Industry, Innovation, & Infrastructure Shanghai, Camera infrastructure, data
Huawei SDG 11 Sustainable cities and communities Beijing, occess, legal support
SDG13: Climate oction Huongﬁhou,
angzhou

CASE STUDY: Huawei and Shenzhen airport: Huawei end Shenzhen Airpert are fellewing the Plaiferm + Ecesystem sirafegy i@ build & fuiure-
ready digitel plaiferm. Besed on ICT infrasiiuciure, the twe parties heve iniegraied |OT, big deia + Al, video cloud, scegraphic informatien

o

sysiem, ane infegraied cemmuniceiion pleferm reseurces, Hanaling 5@ million pessengers o yea, Huawei's “smert” selution is saving flyers 15%
of their fime queuving, using facial recegniiion and hig daia enalyfics i@ reduce menuel passenger identification. Furthermere, greund lighting anel
aircraft path planning supperted by Huawei's [oT techneleay facililafe the mevement of abeut 1,000 flights & day, cuiting he average fime frem

lending @ disembarking by 20% e abeut 15 minutes,
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cover the enfire city by the end of 2019.

¢ On demand transport: Today, the ride hailing
company Didi Chuxing is facilitating 30 million rides o
day on national basis. Yet, more sustainable on-demand
solutions are also being employed in China today such
as on-demand bus services. Various ride hailing services
include carpoocling, with smart algorithms and big data

used fo optimising route-planning.

® Car-sharing: This solution adds flexibility to the
transport system and develops the sharing economy.
In 2010, CC Clubs pioneered China’s car-sharing
industry, and sfarted to providing mobility services with
a small fleet for the Alibaba business campus. By 2018,
there were more than 40 car-sharing operators with
more than 40,000 vehicles in China, mainly in Tier 1

and 2 cities.

Across the different mobility technologies key challenges

for scaling up implementation include the lack of a stable
regulatory environment. This was seen with Didi where
changing regulations on driver and car registrafion
location limiZted drivers from working in cities such as
Beijing. Another common challenge is lack of access

to road condition data, which is useful for optimizing

choice of transport option and rouTe-pbnningv

2.2.2 Buildings

Smart buildings use censors and dato processing
copoci*y to collect and analyze data as well as make
decisions based upon it, both during construction,

usage, and maintenance sfages. This makes it possible
Toble 2.12

to use water, electricity and other resources more
efficiently, improve security, and improve ease of access.
Such technologies can work fowards Goal 8: Decent
work and economic growth, Goal 11: Sustainable cities
and communities, and Goal 13: Climate action.(Table
2.12). The most impactful smart building technologies
existing in China foday include the following:

e Creen buildings: A number of technologies can
improve the environmental footprint on buildings, such
as Ccensors, bui|ding materials, and harmonization
with local natural environment. With an ambitious
goal of 50% of new constructions certified as "Green
building” by 2020, such technologies are being rapidly

implemented foday.

e Smart consfruction: Virtual reality (VR] technologies
can streamline the design process, collect input from
users, and identify design flaws early in the construction
the process, increasing efficiency of the construction
process. 3D modelling is a mature technology and
by combining building information modelling (BIM)
technology with VR headsefs, both architects, carpenters,
and future users can now completely enter the virtual
environment. This technology has been maturing in
China since MOHURD included it a target in its 12th
S+ear plon in 201 1.

® Smart locks: Rather than using fraditional keys, many
locks in buildings and opartments use digital solutions,
such as swiping cards, scanning via an app, typing
codes, and scanning faces, all digitally connected to
be managed online. In pilot communities in Hangzhou,

such technologies have been part of reducing police

Buildings
Key private Primary SDGs addressed
sector
|_companies | . B i
Wanxiang, Goal 8: Decent work and economic
Founder. growth, Goal 11: Sustainable cities and
Ke.com communities, Goal 13; Climate action

Most advanced pilot cities

Hangzhou, Guangzhou,
Shanghai

Challenges

High up-front costs,
complicated and uneven legal
circumstances

CASE STUDY: Wanxiang Innova City:  The purpose of the initictive is to establish a smart city where 90,000 people will study, research, work,

and reside in an environmentally frisndly and smart setlement. Unlike a traditional city, where naw technology is added increment

the city will

be developed with cutting edge technology embedded in the fabric of its building and data infrastructure from the beginning. Furthermors, the

city is to be the first digitalized city running on cloud infrastructure enabled by blockchain. Smart buildings will be a central part of

city,
city,

eveloping the

and will require wide range of smart features to be built into them. With aoll buildings including such features, it will be possible to achieve

scale and efficiency ot the city level, that is not possible when only individual buildings have such technologies.



reporting by 28%.

Common challenges faced by smart city building
technologies includes financing the large scale upfront
investment costs as smart buildings are more expensive.
While smart buildings ore often profitable in the long
run, equipping them with hightech equipment increases
the cost of construction, which is difficult to cover
for many developers. Furthermore the Chinese legal
environment has complicated renting and ownership
structures, such as land being property of the sfate and

most building ownerships set at 70 years.

2.2.3 E-payment

This technology uses digital verification of identity and
financial details to carry out transactions in place of
cosh or other physical means of poyment. This enables
a series of efficiency improvements such as ecse of
access to payment methods, speed of processing,
safety of transactions, and dafa collection such as for
tox purposes. By these advantoges the technology can
contribute 1o SDG 5: Gender Equality (by enabling
financial independence), SDG @: Industry, Innovation,
and Infrastructure, SDG 10: Reducing inequalities, and
SDG 12: Responsible Consumption and Production.
(Table 2.13)

Key applications of this technology include:

¢ Digital mobile phone payment: By integrating credit
cards into third party platforms, consumers can directly
make payments through smart phones by scanning
or being scanned in physical shops or by verifying

payments via platfforms for online purchases. This hos led

to mobile payments being the primary payment method
for 92% of people in Chinese cities today.

e Cash-less commuting: In particular since 2016,
e-payment for fransport has become mainstream in o
number of Chinese cities, such as Beijing, Shanghai,
Shenzhen, and Hangzhou. This in turn is based on the
existence and widespread usage of VWeChat and Alipay
to which commuters payments are tied. Once rolled
out in the above first tier cities, cash-less commuting is

ropidly spreading throughout the rest of the country.

® Infegrating sustainability: As e-payments allow for
the collection of consumption data, it opens to the door
fo integrating sustainability solutions onto the platforms.
This is what Ant Forest has done since 2016 by planting
122 million trees, as rewards for users adopting
environmentally friendly consumption behavior. Based on
such impact, Ant Forest won the UN Champions of the
Earth Award in 2019.

A key challenges to further scaling up e-payment
technologies is the spread of smartphone usage and
internet access, which are both prerequisites for using
the technology. While China has a range of low-
end smart phones as well as comprehensive and
cheap internet coverage, this is not the case in many
developing countries. A second challenge is the cost of
refrofitting public fransport with screens, scanners, and
NFC technology, which for example had to be done for

the Beijing fransport system.

Table 2.13
E-payment
Key private sector Primary SDGs addressed Most Challenges
companies advanced
pilot cities
JDD. Alibaba, SDG 5: Gender Ec%ualiry. SDG 9: Industry, | Hangzhou. Proliferation of smartphones and
Tencent Innovation. and Infrastructure, SDG 10: Shanghai. mobile internet, up-front costs of
Reducing inequalities, SDG 12: Responsible | Beijing. retrofitting commuter infrastructure
Consumption and Production.
CAZE STUDY: Alipoy by Ant Financial [Alibaba): Alipay is o thirdparty online payment platform originating in Hangzhou in 2004, overtaking

PayPal as the world’s largest online payment platform in 2013 with @00 million users teday. Togsther with WeChat of Tencent, Alipay was

instrumental in driving China's cash-less payment revolution which saw a twentyfold increase from 2

2010 to 2019. The platform is today

developing beyond third party payment services fo becoming an aggregator of digital services such as waalth management, bocking hotels, and
food delivery. By increasing availability of financial solutions to low-income sagments of society, the platform can further serve development geals

of financial inclusien.
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2.2.4 Smart Governance

Smart governance systems primarily use data collection
and online platforms to engage with citizens and
provide public services. This can greatly increase speed,
accurocy, and range of public-private interactions
by reducing fransaction costs, and further improve
governance throughout the process by better identifying
social issues, improving policy making transparency,
coordinating implementation, and gathering input as
feedback. This can confribute to SDG 11: Sustainable
Cities and Communities, SDG 16: Peace, Justice, and
Strong Institutions, and SDG 17: Partnerships for the
Goals. (Table 2.14)

Key applications include:

e Citizen engogement: Plafforms for asking questions,
requesting information, or filing complaints provides
a direct way for the government to interact efficiently
and effectively with citizens. There are many such
cases in China being rolled out since 2010, such
as the Chengdu Microblog Service Hall launched in
2013 which has more than a million followers and has

addressed more than 16,000 appecls.

e Public service provision: A wide range of public
services can be digitally provided without citizens
needing fto physically travel to government offices
and preparing documentations. A number of Chinese
government services have launched platforms over the
last years, such as the Personal Income Tox app, which
can seamlessly integrate citizen information from the

employer, bank, and real estate companies.

e Community building platforms: Digital governance

platforms can further work 1o promote and coordinate
community building. A large number of cases with great
variety have been implemented over the lost years, such
as the Shenzhen Communist Youth league’s platform
which focilitates volunteering acfivities. On the plofform
volunteers that register are provided with chip cards
that giving them access to an online plotform with

information on volunteer opporfunities.

In providing smart governance, a challenge is fo provide
access to the governance platform for all citizens.
This is required both to provide the public services
the government is mandated 1o, os well as to ensure
representative participation from citizen consultations.
Furthermore, a challenge is to put in ploce bot the
physical and digital infrastructure needed to collect
the data required to be used as basis for improved
public services, in particular in ferms of identifying
social issues and collecting feedback in the process of

implementation.

2.2.5 Energy

Smart energy systems increase efficiency by both
coordinating supply and demand into a single sysfem,
as well as by making new sources of energy available
to users such as through decentralization. This can
reduce the amount of energy lost in the system, reduce
the distances energy has fo travel from producer
fo consumers, as well as open doors and reduce
fransaction cost for market entry for new energy sources.
Ultimately, making the energy system more efficient

and reducing transaction costs contributes in particular

to SDG 7: Affordable and Clean Energy, SDG 11:

Table 2.14

Smart Governance
Key private sector Primary SDGs addressed Most advanced Challenges
companies pilot cities
IDD. Founder. SDG 11: Sustainable Cities and Communities. Shanghai, . Universal access to
Alibaba SDG 16: Peace. Justice, and Strong Institutions, | Hangzhou. Suqian, | platforms, physical and

and SDG 17: Partnerships for the Goals | Changsha. Chengdu | digital infrastructure
AR

CASE STUDY: |DD in Sugian city, Jiangsu province: Under the brand |D iCity, the company provides big data-powered services to give social
credit scores to individuals, businesses, and potential investors for local governments in China, such as in Sugian City. By gathering, sorting and
analyzing data originating from the 300 million active |D.com shoppers, from the company’s logistic arm and from its fintech business, |D iCity's
smart governance technologiss aims to improve the daily lives of citizens by improving the efficiency of city governancs. Sugian is the first place
to roll out this system and serves as o medsl for implementation slsewhers. Apart from Sugion, |D.com also pariners with governments in Chengdu

and Changsha in social credit projects.



Sustainable Cities and Communities, and SDG 13:
Climate Action. (Table 2.15]. The most promising
fechnologies include:

® Smart grid: Launched by Premier Li Kegiang in 2016,
the Infernet Plus Smart Energy launches Chinese nafional
level efforts for developing smart grids. Furthermore, the
12th 5+yecr plan identified smart grid development as @
notional priority. The two companies managing China’s
grid, namely State Grid Corporation of Chino and
Chino Southern Power, are currently implementing smart

grids throughout the country.

® Electric vehicle charging infrastructure: With electric
vehicles in China predicted to increase from four to 74
million between 2020 and 2030, Chinese cities are
rapidly putting the support charging infrastructure into
place. This installation requires a total investment of
approximately 19 billion USD, which already today is
supported by the Ministry of Finance providing subsidies

fo city governments.

® Blockchain energy facilitation: This technology has
great potential to transform the energy system as it can

directly tie producers to consumers, reducing mediation

costs and electricity transportation costs as energy
sources can be geographically closer to consumers.
While no large scale blockchain schemes are running
yet, a number of companies are already operating by

providing decentralized electricity solutions.

The main challenges for developing smart energy grids
stem from the staggering total value of the Chinese
energy system as well as its role in underpinning the
economy. Transforming the systfem does not only require
software solufions but also massive investments in the
energy grid and new ways of providing electricity such
as for electric vehicles. Furthermore, implementation
must be stable, gradual, and safe to avoid any power
outages from shortage of supply or mismanagement

which would severely hurt the economy.

2.2.6 Environment

Smart city technologies to protect and resfore the natural
environment has great potential in dealing with China’s
pollution of air, water, and soil. These technologies
can be integrated through loT systems and open

dotabases to effectively involve all stakeholders, as this
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Energy
Key private sector Primary SDGs addressed Most advanced Challenges
companies pilot cities
Wanxiang, Alpark, SDG 7: Affordable and Clean Energy, SDG 11: Shanghai, Physical

State Grid Corporation
of China, China
Southern Power

13: Climate Action

Sustainable Cities and Communities, and SDG

infrastructure costs,
risks from systcm
transformation

Guangzhou as
well as numerous
decentralized pilots

Toble 2.16

Environment

Key private sector
companies
Wanxiang, Institute
of Public and
Environmental
Affairs,

Primary SDGs addressed

SDG 15: Life on Land.

6: Clean Water and Sanitation, SDG 11:
Sustainable Cities and Communities,

Most advanced

| pilot cities
Qingdao, Wuhan,
Beijing

Challenges

Balancing environmental
protection with economic
development. commercializing
new green technologies

CASE STUDY |[Energy): Alpark in Beijing, Tianjin, and Zhangjiakou: The technology of Al Park combines camera and censor systems for

monitoring with physical parking infrastructure into a single digital platform. Facilitating the construction of charging stations for
on the platform, Al Park provides the prerequisite technology for transforming urban mobility by lectrif

future integration of car batteries with cities ener

increasingly rely on renewable energy sources which are less s

ciric vehiclss

ication. The technology allows for the

storage needs, by using car batteries as temporary storage of electricity required for cities to
table than fossil fuels.

CASE STUDY (Environment): Blue Map pollution reporting:  The online Blue Map platform run by the Institute of Public and Environmental

Affairs provides comprehensive coverage of air, water, and scil pollution across China. The platform, which can be accessed by app and
website, works as an aggregator of such information and makes the information available to the pubiic_ In addition to co”ecring reports from air
quc:|§fy moniters, the p|c:1.;-::rr"1 allows for any individual to repert a pollution case with c:'es:r:'pti'on, location, and picture. The local government
Environmental Bureau is then directly nofified of this case and can respond on the plotform. The numbser of cases registered has grown from 6,000

in 2006 to 500,000 today.



is required fo address environmental problems. This
effort is targeted in particular towards SDG 6¢: Clean
Woater and Sanitation, SDG 11: Sustainable Cities and
Communities, and SDG 15: Life on Land. (Table 2.16)
The most interesting technologies seen in China foday
include the following:

® Air quality measurement: While air quality has been
improving in Chinese cities over the laost year, pollution
remains high and consequently a number of smart city
technologies are being implemented o address the
issue. Since 2013, air quality monitoring systems has
been rolled out across China giving the public access
to air pollution measurement and prediction over the
next days, include recommendations on when to avoid

cerfain acfivities.

* Woater freatment: As China is suffering from water
shortages, high pollution levels, and about 20% leakage
of urban piping network, smart city technologies are
currently being rolled out in @ number of places. For
example, based on Qingdoo’s smart city plan the
city has implemented new water treatment systems

developed by Tongji University.

¢ Woater management: Similarly, a number of new
technologies work to integrate water collection and
usage, such as by rainwater collection, water re-usoge,
and drainage. An innovative example is seen in VWuhan
Guangu Central Park to be completed in 2019, in
which the pork co||ects, sfores, droins, and cleans water
from surrounding areas, ond simultaneously aims to

provide an industrial hub of clean fech companies.

A common problem for implementing smart city

Toble 2.17
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Ke}' private Primary SDGs addressed

sector companies

technologies oddressing environmental issues include
the complication that protecting the environment may
increase costs of production which in turn can have
negative economic impacts. As municipal governments
strive fowards meetfing both goals, it remains a delicate
balance to prioritize both. Furthermore, while many
promising technologies are being developed in labs and
research centers, it is difficult to commercialize these due

fo the high perceived risk.

CASE STUDY: Blue Map pollution reporting:  The online
Blue Map platform run by the Institute of Public and
Environmental Affairs provides comprehensive coverage
of air, water, and soil pollution across China. The
platform, which can be accessed by app and website,
works as an aggregator of such information and makes
the information available to the public. In addition to
collecting reports from air quality monitors, the platform
allows for any individual to report a pollution case with
description, location, and picture. The local government
Environmental Bureau is then directly notified of this case
and can respond on the platform. The number of cases
registered has grown from 6,000 in 2006 to 500,000
today.

2.2.7 Resilience

Smart city resilience technologies work fo increase the
ability of cities to withstand and respond effectively to
various fypes of weather events and climatic changes.
With such phenomenon becoming increasingly common
as a product of climate change, resilience technologies
are relevant both for developing new areas and for
protection existing cifies. Resilience technologies

primarily address SDG 10: Reducing Inequality, SDG

Most advanced
pilot cities

. Challenges

Wanxiang,
Xinchao Sustainable Cities and

SDG 13: Clumate Action

SDG 10: Reducing Ine?uality. SDG 11: ”
‘ommunities, an

Shanghai, Wuhan,

Integr'min% sponge technology
Sanya. Beyjing

into eity planning, short term
EXpenses

ACE

CASE STUDY: Xinchao earthquake early warming system: As a smart media company Xinchao manages screens in elevators throughout Ching,
which are being equipped with sensors to detect and warn passengers of emerging earthquakes. This further allows elevators to automatically
respond by stopping or moving fo the nearsst floor before an sarthquake hits which can pose a series dangar, which is normally net possible o
detect in advance.



11: Sustainable Cities and Communities, and SDG 13
Climate Action. (Table 2.17)

The most important technologies are the following:

® Weather prediction and action: Smart cities can
become resilient to exireme weather events by first
being better at predicting how weather will impact the
city as well s infegrating this information into the city's
management system. This is currently being carried out
under the Hangzhou City Brain initiative, where current
and future weather dota is integroted into the city traffic
management sysfem who's algorithm in furn optimizes

travel flows.

® Smart warnings: Another way for smort cities to act
based on improve weather data is to communicate
directly with citizens. This can be done via designoted
platforms, text messages, ond screens clong roads.
Such @ system has been in place in Beijing for @ number
of years, by which the municipal government informs all
resident of Beijing of potential hazards of floods, fire,
air pollution, sand storms and more. With knowledge
of the geographic location of each cellphone user, this

information is being increasingly failored.

® Sponge city technology: Since 2014 China has been
implementing its Sponge City Plan which makes cities
greener and more resilient by adapting and utilizing
local natural environments, especially in terms of rivers
and rainfall. Total investment has been measured to
1.5 trillion USD for the 657 cities in the plon.  Wuhan
is a success story of such technology as it paved over
many rivers and lakes in its development process, until

implementing sponge city technology fo manage floods.

Table 2.18 Waste management

The primary challenge associated with smart city
resilience technology is the difficulty of integrating
all real estate development and urban planning with
resilience principles. Using these principles in practice
are olso more expensive in the short term, even though
it is profitable in the long run as cities avoid subsfantial

costs from weather damage.

2.2.8 Waste management

Recently surpassing USA as the world's largest waste
creator, smart city fechnologies can play an important
role in dealing with this problem. Such technology
includes sensors in bins, realtime databases on waste
circumsfances, and wastfe treatment technologies such as
for the purpose of recycling. This technology addresses
SDG @: Industry, Innovation, and Infrastructure, SDG
11: Sustainable Cities and Communities, and SDG 12:
Responsible Consumption and Production. (Table 2.18)
China is o world leading country across a number of
fechnologies:

* Waste collection sensors: With mandatory waste
sorting in the process of being implemented throughout
China, this has been faken as a business opportunity by
many wasfe management companies who have installed
smart bins as pilots in o number of cities. One of the
most innovative companies in the field is the Shanghai

based Al trash bin company, Alpheus.

e Flectronics collection and recycling: As electronics
are both more valuoble ot discarding time os well as
more harmful to the environment, such products need

designated collection and recycling methods. An

Key private sector Primary SDGs addressed Most advanced pilot | Challenges
companies cities
Aihuishou, SDG 9: Industry, Innovation, and Ningbo, Shanghai. Collection and recyeling
Xiaohuanggo Infrastructure, SDG 11: Sustainable Cities | Hangzhou standards, replacing
Dabashou, %DD and Communities, SDG 12: Responsible informal waste collection
Consumption and Production.

CASE STUDY: Dabashou in Ningbo:

Tat)

With recycling bins installed at more than 5.000 communities in Ningbo by the end of 2020, Dabashou

iz one of the |c:rceat and most maturs recy icli ing f‘crrpc;mea in China. The business model cover the entire was management ecosystem of waste

0]
aeocr::hcr cc||ec.|cn as well as recy fc|.ng itssl 'L.

The bins accurately identify the garbage and pay customers by the amount given. In addition

o image |der'{|fmlor and realtime payment, the smart waste oo'tmg bins also use bg dotc cloud computing, and accurats location, which

enable users to trace their wasts.
whols.

This information is o central component fo create an inregrated system of waoste management for a c'zh_\; as a
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innovative way of doing this is done by the company
Aihuishou which sefs up unmanned smart machines in
malls and communities where consumers can sell their
old electronics such as smart phones to the company,
which may then sell the product to a designated

recycling company.

* \Waste information: As cities in China are fransforming
wasfe management systems, citizens need education in
how to participate in this system. Towards this purpose
JD Al hos launched an open-source app that via voice
and pictures can help citizens determine types of trash
while providing them with concrefe actions fo dispose

ond recyc|e.

Common problems for applying the technology include
the issue of standardizing definitions of waste. Today
China has significant number of waste manogement
companies that both collect and compensate based on
their own processes, and while public stondards exists
for some waste type such as wet and dry waste, this
is not defailed enough to cover the wasfe collected in
practice. Furthermore, as wasfe collected for recycling
was previously informally collected and maonaged, this
industry is being replaced leaving an issue of integrafing
this workforce into the formal waste management

industry.

2.2.9 Security and Safety

Smart city Technology can p|oy a central role in moking
cities safer by improving the ability fo identify, analyze,
and act upon octual and potential security threats. In
China we are today seeing and a rapidly increasing

number of cases of rolling out physical censoring

Table 2.19
Security and Safety

infrastructure, implementing big data and Al solutions to
this this dafa, and providing government departments
and the public with software tools. These efforts
confribute 1o realizing SDG 5: Gender Equality, SDG
11: Sustainable Cities and Communities, and SDG 16:
Peace, Justice, and Strong Institutions. (Table 2.19)

A wide range of technologies exists, such as:

® Video surveillance systems: Video surveillance
systems provide law enforcement officers with more
eyes on the city, for example allowing police officers
to better identify ond react fo crime. Such systems are
being insfalled throughout China by companies such as
HIK Vision, which provides both the surveillance camero
equipment as well as software to manage and use such

sysfems.

® Focial recognition: Using the data collected by
video surveillance a number of Chinese companies are
developing software for accurate facial recognition. This
technology provides the ability to accurately identify
the person carrying out a crime, without any law
enforcement officers present. The company Infellifusion
is amongst the leaders in this software which is for

example used for identifying jaywalkers in Shenzhen.

® Security apps: Chinese cities are rolling out apps that
allow citizens fo report cases fo security personnel either
as individual apps or integrated info public service
apps. Hangzhou further has one of the most advances
smart security systfems in China. For example, Hangzhou
hos the 110 Social Emergency Response Platform which
has been effective in improving police performance by

increase response time and information accessibility.

Key private sector Primary SDGs addressed Most advanced | Challenges
companies pilot cities
Huawei, HIK Vision, | SDG 5: Gender Equality. SDG 11: Sustainable | Hangzhou, Data integration and
Intillifusion Cities and Communities, and SDG 16: Peace, | Shenzhen availability. personal data
Justice, and Strong Institutions. security.
CASE STUDY: Huawei in Shenzhen: Huawai provides o complete package of security fechnology from hardwars to software as well as date

collection and data analysis, which has been used for facial recognition in Shenzhen. In 2014 Huawei and the Shenzhen longgang Public

Security Bureau established a facial recognition system, which after more than o year of testing and adjusting wos fully operaticnal. As an
example of how the system works, the police localized a lost 3 year old boy after being lost for 15 hours, which would not have been possible

without the system.



A central challenge to implementing smart city
technology in the security field is integrating all
information and analytical capacity into an integrated
system. Such infegrafion is necessary as many securify
issues need triangulation from data sources to be
identified, like pairing facial recognition with mobile
numbers or online purchases. Another challenge arising
from such extensive data collection are issues of personal
data security, since data leck and hacks may occur,

exposing sensitive data such as credit card information.

2.2.10 Gender Equality

Within the wide range of objectives of smart cities,
women empowerment and gender equality makes up
an increasingly prioritized aspect. Technologies can
support this objective by providing better access for
women, increasing sofety, or by providing greater
independence. As such, these technologies contribute
to SDG 5: Gender Equality, SDG 8: Decent Work and
Economic Growth, SDG 16: Peace, Justice, and Strong
Institutions. (Table 2.20)

The below technologies have shown a particular
potential:

e Scfety in transport: Technologies can improve
women's' safefy when commuting by identifying and
reducing risks as well as by allowing simple reporfing
of cases. An example include the security measures on
Chinc's largest ride-hailing app Didi, which includes
digital registration and background checks of all drivers,
voice recording of rides, allowing other people to track

The ride, as We” as an iﬂ'Opp emergency o|orm.

e Enabling financicl independence: The freedom to

make independent financial decisions has been shown

Table 220
eander Ravaty

to be a key way of promofing gender equality. As we
see digital financial services being rapidly rolled out
even to low-income segments, this enobles women
to access retail financial services through their smart
phones, and even use this as basis for setting up
shops online or access finance for small business start-
ups. The services provided through Tencent's Wechat
and Alibaba’s Alipay are the two most widespread

technologies cf this category.

e |dentifying gender problems: Collecting data on
gender forms a prerequisite for identifying gender
imbalances in different smart city areas such as
workforce, fransport, security issues, or fax paymenfs.
As China is developing smart cities, this pushed the
awareness of gender issues and allows cities fo analyze
and act upon this information. For example, dafta on
cases of inappropriate behavior towards women in
fransport has sparked a rollout of counfer measures such
as women-only carriages on trains in Guangzhou and
Shenzhen.

A key challenge to using smart city technology to
contribute to gender issues is including such issues info
the overall planning of smart city development. Most
policy documents outlining smart city development
include social issues such as safety and gender, but do
not provide a great enough level of defail to make sure
that the issues are prioritized in practice. As gender
equality is often a side effect of technologies rather than
a central goal, it must be clearly specified in order to

avoid the risk of being left out.

2.2.11 Employment

Smart city technologies can improve employment

Key private sector

Primary SDGs addressed
companies

Most advanced pilot cities | Challenges

Alibaba, Tencent.

SDG 5: Gender Equality, SDG 8: Decent
Didi Work and Economic Growth, SDG 16:
Peace, Justice, and Strong Institutions.

Hangzhou, Shenzhen,

1 Including gender
Guangzhou, Beijing

issues in smart city
policy and planning

CASE STUDY: Alibaba creating job opporfunitiss for women: As estimated by ressarchers of Renmin University, Alibaba created 36 million jobs

online platforms composed of 14 million vendors and 22 million in upstream and downsiream sectors. Approxima

v half of the vendors

were women. As such, the platform provides a simple and direct ways for women to participate in the labor market. Thiz working model works
well for many women who do not have the flexibility to seek other typas of employment, such s office jobs.
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circumstances by improving to access fo information
for all stakeholders in order 1o ultimately better match
supply of labor with demand from employees. Key ways
of doing so is vio online plafforms as well as gathering
employment and education history databases. These
technologies can contribute to SDG 8: Decent Work
and Economic Growth, SDG 9: Industry, Innovation,
and Infrastructure, as well as SDG 10: Reducing
Inequality. (Table 2.21)

The main fechnologies seen in China today include:

* Migrant worker opportunities: With approximately
300 million migrant workers in Ching, facilitating their
employment once arriving in cities from the countryside is
a massive fask with great potential impact. Xi'an has put
in place a system that racks the flows of migrant works
and collects data on their skills, in order o better match
them with employers and better provide social services
to them. For example, this allows migrants to fake a job

in advance of going to the city instead of affer arriving.

® Online job portals: The possibility to instantly
search between job openings and candidates online
drasfically reduces the transaction costs. A number of
online platforms exist towards this purpose which are
increasingly using big dato and Al to match employers

Table 2.21
Employment

Key private sector
companies

Primary SDGs addressed

and employees. Zhaopin and 51job.com are successful

national level examples of such portals.

® HR Management tools: From an employer perspective
managing human resources con be a firesome tasks for
which a number of fechnologies exist. These platforms
facilitate clocking in, filing overtime and holidays,
and reimbursements, requiring simple approvals from
supervisors while greatly reducing the amount of
paperwork needed. Alibaba’s DingDing is one of the
largest software providers for this purpose in China.

Central challenges offiliated with smartf city employment
technologies includes the labor force adapting to new
work opporfunities. Such creative destruction may be
good for society and workers in the long run but requires
a transition which can be costly in terms of temporary
unemployment, retraining, and social support. Another
challenges is that of automation which may require
fewer people fo carry out the same task as previously.
This frees up labor force to be used for other purposes,

but again may encounter short term costs.

2.2.12 Household, Daily Life, and Utilities
Management

Infegrating smart city technology info each household

| Most advanced
pilot cities

Challenges

51job.com. Zhaopin SDG 8: Decent Work and Economic

Xi’an, Shanghai, | Labor force adaption,

Growth, SDG 9: Industry. Innovation, and Shenzhen unemployment stemming
Infrastructure. SDG 10: Reducing Inequality. from automation
Table 2.22
Household, Daily Life, and Utilities Management
Key private sector Primary SDGs addressed | Most advanced pilot Challenges
companies cities
ID, Huawet, SDG 10: Reducing inequality, Ningbo, Shenzhen, Providing inclusive services

Wanxiang, Tencent, SDG 11: Sustainable Cities and

Ele.me, Alibaba : :
Consumption and Production

Communities, SDG: 12 Responsible

to low-income sand less
technically capable segments
of society

Shanghai. Guangzhou.
Benjing,

CASE STUDY|Employment]: 51job.com online jobrmarketplace: As ons of China's largest online job platforms, and as listed on the Nasdag
exchange, 51job.com iz a key example of how smart city technology can reduce fransaction costs in the job markets. While platforms have
axisted for a number of years, 51 .com applies big data analysis to identify job markst frends, do head hunting, and betier tailor suggestions
for both employees and employers. As Chinese workers foday change jobs more frequenily than in the past, such plofforms are crifical to lower
the transaction costs in the labor market. This is particulary relevant as fechnologies are disrupting the labor market from new skills requirements

and automation. As many countries are undergoing similar trends of urbanization and lobor market transformation such platferms using big date

analytics have great potential across the globe.

CASE STUDY|Housshold, Daily Life, and Utilities Management): Alibaba and Ele.me medicine delivery: Through o parnership betwaen Alibaba’s
healthcare branch, Aliboba Health, and the food delivery company Ele.me, citizens of Beijing, Guangzhou and Shenzhen can now have over

thecounter medicine delivered diractly to their door within an hour, 24 hours a doy. This service iz gradually bsing rolled out in more cities

across the country. Purchases are made directly on Alibaba’s Taobao mobile plotform within which a new feature of this partnershic also allows
customers to directly consult pharmacists online before making the purchase.



and seamlessly into the daily life of citizens is o
complicated tasks requiring a number of technologies
at different levels. These technologies both have to
simultaneously provide citizens with a full range of
services while reaching low end consumers to ensure
inclusivity. This type of smart city technologies support
SDG 10: Reducing inequality, SDG 11: Sustainable
Cities and Communities, and SDG: 12 Responsible
Consumption and Production. (Table 2.22)

The most mature fechnologies include:

® Smart communities: Making smart city technologies
available ot the household level is often realized via
small scale smart communities. Most urban housing is
also organized in gated communities, making this an
important level of smart city development. Towards this
purpose Tencent Youtu has imegrofed censors with @
software system that allows for property managers to
monifor people and car flows, while providing residents
with better information, registrafion services, and direct
communication channels. The same system can manage

community utilities.

® Online grocery shopping: A central part of city layout
is facilitating residents to move fo commerciol property
to do shopping. Digitizing a part of this activity has
the potfential to save time and energy, while realizing
economies of scale for both consumes, producers, and
refailers. In oddition to online shopping, we are seeing
a number of Chinese companies infegrating grocery
shopping info apps including the big players such as D,
Alibaba, Meituan, Ele.me, and Tencent.

¢ Online review mechanisms: A smart city fechnology
very successfully imbedded into daily life of Chinese

Toble 2.23

Inclusive Finance and Crowd Fundiing

citizens is online search and review apps. These apps
allow users to conveniently find and see reviews of for
exomp|e restaurants, hoTe|5, art go||erie5, fitness centers
and much more. The largest and most extensive of these
platforms is Dazhongdianping, with more than 15 billion

monthly views.

When implementing these technologies it is critical that
the challenge of inclusivity is addressed. In this sense,
in order to realize its potential, low-income segments
of society as well as less technologically capable
people such as senior citizens must be able to use the
technologies. This can be done by ensuring apps can
run on older phones, under circumstances of low speed
connectivity, and on none-mobile platforms such as

sfationary computers.

2.2.13 Inclusive Finance and Crowd Funding

A number of smart city technologies can include
otherwise excluded parts of the population from
financial services such as loans, deposifs, insurance,
or participating in crowdfunding schemes. This is by
offering digital financicl services, by people having
access to mobile phones and internet, as well as
software tying together personal and credit information.
This technology helps addressing SDG 5: Gender
Equality, SDG 9: Industry, Innovation, and Infrastructure,
and SDG 10: Reducing Inequality. (Table 2.23)

The most developed fechnologies include:

e Finoncial inclusion: Following the process of smart
phone and internet expansion in China, digital financial
services have proliferated across Chinese society.
This allows for automation which reduces the costs of

fransactions for the financial services provider, providing

Key private sector

Primary SDGs addressed
companies

Most advanced

Challenges
|_pilot cities

ID, Alibaba, Tencent,
Demohour, ZhongChou,
AngelCrunch

Reducing Inequality.

SDG 5: Gender Ec%lllality. SDG 9: Industry,
Innovation, and Infrastructure, SDG 10:

Hangzhou, Smartphone and internet
Shenzhen, access, information )
| Beijing reliability and confirmation

CASE STUDY: |D Equity Crowdfunding Platform:  Amongst the many fypes of crowdfunding, financing a startup by taking an equity stake is an
important tool in China to spark enfreprensurship and innovation. The new plofform also provides @ number of training ond support functions
for companias throughout the startup lifscycls, intending to improve the chance of success. The platform is open to both professional and retail
invastors, and aim to financing companies across indusirise in China.
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a business case for providing services at much smaller
scale. The largest platform for such services is Alibaba’s
Alipay, which today is expanding into Africa in
parinership with the United Nations.

® SME financing: Small- and medium sized enterprises
are offen left out of China's mainstream banking sysfem,
and digital plafforms are therefore working to fill this gap
through fargefed online loans. Automatically collecting
and anclyzing data allows the companies fo smoothly
and accurately estimate credit risk upon which to price
financial products. The services provided through
Tencent's Wechat and Alibaba'’s Alipay are the two most

widespread fechnologies of this category.

e Crowd funding: As with SMEs, many startups find
it difficult 1o access financing from banks in Ching,
and therefore digital platforms have been developed
designated fo raise money bottom-up from people
directly. Such crowdfunding can finance projects,
productions, or companies themselves in various forms.
With more than 400 platforms in existence the largest
include JD, DemoHour, ZhongChou, and AngelCrunch.

A central challenges to further scaling up inclusive
finance and crowdsources is the spread of smartphone
usage and infernet coverage, with both necessary to
scale up the technologies. Both of these have been
rapidly expanding in China over the last years, including
through government regulations forcing down dota fees
from China Mobile and China Unicom. An additional
challenge is that of data reliability and clear regulation

Toble 2.24
5G

both for individual customers and companies fo be
financed. A recent case of this problem matericlizing

is seen in the crackdown on P2P lending platforms in

China in 2018.

2.2.14 5G

Increasing wireless data speed can vastly increase the
possibilities possible within smart city technologies.
Having not only phones but other objects in the loT
connected at higher speeds allow for much more
complex ond demanding fasks to be carried out, such
as improving automated driving, drones, and mobile
video services. Rolling out a 5G network can confribute
to SDG 9: Industry, Innovation, and Infrastructure, SDG
11: Sustainable Cities and Communities, and SDG 12
Responsible Consumption and Production.(Table 2.24]
Key applications of the fechnology include:

® Augmented and virtual reality: As various ftypes of
video require high bandwidth speeds and complete
reliability, these can only be rolled out wirelessly with
5G availability. China is a leader in developing
both hardware and software in this field, as led by
companies such as 7D Vision Tech and DPVR,

® Aufonomous vehicles: 5G speeds are necessary
for autonomous vehicles to communicate at adequate
speed with their surroundings. The 5G network transmits
data from car sensors, roadside sensors, and video
cameras installed above the road o a local data center,
which analyzes the information and sends it back to
the vehicles to help them navigate. In Xiong'an the

development of both 5G and autonomous vehicles

Key private sector
companies

Primary SDGs addressed

Most advanced

Challenges
pilot cities

Huawei. China
Mobile. China
Unicom

SDG 9: Industry, Innovation, and Infrastructure,
SDG 11: Sustainable Cities and Communities,,
SDG 12: Responsible Consumption and Production.

Xiong'an, Construction costs,

Beijing, national security

Fangshan, concerns inhibiting
| Shanghai efficient rollout

e

CASE STUDY: Huawei 5G rollout: As China’s largest 5G network infrastructure supplier, Huawei is current in the process of constructing China's
5G network. For example, China Mobile az China's largest telecommunications provider is in the process of rolling out 5G in 40 cities and has
awarded Huawei 50% of the 5G network construction contracts. This pace will lead to widespread commercialization of 5G in China already
in 2020. Furthermors, as a technology company providing a long range of products outside 5G infrastructure, Huawei launched its first 5G

compatible smart phons in August 2019,



therefore go hand in hand

* Infernet of Things: As specifically included in China's
14th five-year plan, the government is promoting loT
developing, such as 5G infrastructure rollout. While
many physical devices are already connected with and
without wires in much smart city technology, 5G speed
substantially increases the possibilities. VWhile impocting
all smart city technologies it will be particularly impactful

on robotics, smart agriculture, an digital healthcare.

A key challenge of 5G is the costs of rolling it out.
This includes 5G cell towers o be installed throughout
cities and country and although 5G cell towers are
smaller and have better range than predecessors
this will be a vast up-front costs to be made, before
reaping the benefits over time. A second challenge
that has drawn the public’s offention in recent years is
the issue of foreign companies owning and operating
5G technologies, as this may pose a security threat.
Technical and legal solutions need to be in place to

avoid this threat materializing.

2.2.15 Health

As China contfinues to expand public and private
health coverage and as its population ages, smart city
health technologies is a central component in doing
so successfully. These technologies can reduce costs
and increase accuracy throughout the chain from
diagnosis, freatment, and recovery, making high quality
health services available to more people. In doing so it
addresses SDG 3: Good Health and Wellbeing, SDG
10: Reducing Inequality, and SDG 11: Sustainable

Cities and Communities. {Table 2.25)

Such fechnologies include:

e Cloud hospital services: Integrating hospital services
info o single digital platform can improve efficiency
for patients and hospitals. The Ningbo Cloud Hospital
aggregates the resources of 100 medical institutions
info a single network facilitating appointments, online
doctors consultations, as well medicine prescriptions
and deliveries as pharmacies are also integrated info
the network. Similar platforms are being rolled out in

Hangzhou, Guangzhou, and Wuhan.

* Big data diagnosis: Collecting medical details for
large numbers of patients makes it possible to more
accurately make o diagnosis based on big data
analysis. In 2018 China laid the groundwork for this
technology by sefting up national health data network
with o goal of developing a personalized health
profile for each citizen, ranging from clinical records to
diefary guidelines, os managed under the China Health

Information and Big Data Association.

® Augmented and virtual reality operations: Another
promising smart city health technology is doctors using
AR and VR to perform frainings remotely, with the goal
of carrying out surgery remotely as well in the future.
Superb Medical Skills is the first company in China
using this technology, as supported by more than 3,700
doctors in delivering clinical training to both doctors and

frainees through VR headsefs.

Two key challenges exist for scaling up this technology.

First, this technology is vulnerable to the requirement of

Table 2.25

Health
Key private sector Primary SDGs addressed Most advanced pilot | Challenges
companies cities
Superb Medical SDG 3: Good Health and Well-being, Ningbo, Guangzhou, Reaching low-income
Skills, Tencent, SDG 10: Reducing Inequality, SDG 11: | Hangzhou, Wuhan, segments, health industry
Alibaba Sustainable Cities and Communities Shenzhen transformation

CASE STUDY: Tencent Trusted Dectors: Integrated inte VWechat as a miniprogram, the technclogy allows for online consultation with mors than
440,000 doctors. The platform uses Al to find the best matches befween patients and doctors. As a future extension of this technology, an

sl
sanitary napkins and condoms.

telligent Health Terminal which can do simple health checkups and healthcare products at the workplace,
sting products, such as urine testing, early pregnancy testing, ovulation festing and genetic tesfing, as w

will be able to pr:::'-.-ide a variety of
vell as health care products such as
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patients having access to relative sophisticated mobile  to a number of similar online education platforms. The
phones, as pictures ond high speed connection is offen  main ones include Xuetangx and Wangyigongkaike
required. This risks cutting off low-income segments  which are also developing smart technologies o better
of society, which in practice may be the group in the  failor and test students. This technology has particular
greatest need of gefiing access to healthcare. Secondly,  potential to streamline education quality across the
it requires a substantial change in organization structure  country.
and management of hospitals to provide digital services,
constituting @ major costs of adjustment in the short ferm. @ School construction: By integrating data about
number of current students, birthrates in different areas,
2.2.16 Education as well as migration flows, it is possible to make better
Smart city education fechnology primarily uses online informed decisions on where to consfruct schools. This
platforms to facilitate occess to educational material s currently taking place in Xi’an where the education
and deal with practicalities on enrollment and exams. |t department, health department, and public security
confributes fo ensuring education quality ond access as  bureau is sharing data to improve public education
well as allowing for failored education to meet individual ~ provision.
students needs. As other smart city technologies mature,
this opens a window for education as well such as A key challenge of this technclogy is ensuring the quality
through VR and live discussions with teachers. This  of the education, as education can now be cheaply
technology can support SDG 4: Quality Education,  disseminated. The ability to cheaply provide access,
SDG 8: Decent Work and Economic Growth, as well as  should not be af the cost of improving education quality
SDG 10: Reducing Inequality.(Toble 2.26) and tailoring, especially since education is changing
The main opplications seen in China are the following: rapidly today to meet the changing needs of the labor
¢ Cloud campus: This technology can integrate campus  market. An odditional challenge comes from integrating
teaching, research, management, and practical  current manual education practices with new digital
information onfo a single plafform accessible by phone  and online models especially in schools with o lack
and computer. A successful example is the campus cloud  of physical technical equipment. If the government
set up by Guangdong Telecom providing this service  promotes the development of online teaching material,
to 78 schools and a fotal of 150,000 students. This it is consequently critical that equipment to use it is
includes o new integration of school libraries allowing  supplied throughout the school system and not just in

for online book exchanges and ordering. wealthier areas.

e Flearning: As also proliferating on a global scale

such with Khan Academy and Coursera, China is home

Table 2.26
Education
Key private sector Primary SDGs addressed Most advanced pilot | Challenges
companies cities
Tencent, Xuetangx, SDG 4: Quality Education, SDG 8: Guangdong province, | Ensuring quality above
Wangyigongkaike Decent Work and Economic Growth, Hangzhou dissemination, fransforming
SDG 10: Reducing Inequality education system

CASE STUDY: Tencent Education: As a new brand under the Tencent umbrella, the platform consists of 20 products across all six of the firm's
business groups, prcvid'ing online classes, pe-’sonc:| de'-.fe|cp-"’enr advice, as well as overseeing students in the classrcom. This is based on
Tencent existing education service experience having worked with 15,000 schools and 70,000 other educational institutes with o reach of more
than 300 million users in the education sector.









Chapter 3 - A Wider Use
of City Brains

3.1

Since there are many technologies based on Al and

Introduction

Big Data (see Chapter 2J, it is required to integrate
the technologies and apply them to cities with the
maximized benefits. The city brain, assembling several
technological achievements in Al, Big Data and Cloud
computing, might be the answer to how the technologies

confribute to a city in real daily life-

The first city brain project was announced to be
implemented in Hangzhou on the Apsara Conference
in 2016 (Wang, S. 2016). It can make a real-
time analysis of urban situations bosed on the urban
operation data, such as the data of transport, energy,
and water supply, to automatically distribute the pub“c
resources In @ smart way. Since the first application of
the city brain was released, there have been 23 cities
all over the world that have infroduced the City Brain
by Ali (liv 2019). In addition to the City Brain by Al
similar concepts have also been suggested such as
the "City Operating System” by JDD (JDD n.d.a) and
the “Smart Parking Management platform” by Alpark
(Anon- 2019a)- Both are developed to offer some
urban services, with increasing practical opplicoﬁons in

different places-

Fig 3.1
Timeline of the key events in the development process of the city brain

Oct. Oct.
City Brain by Alibaba officially City Brain 1.0 by Alibaba officially
releasedon the Apsara Conference released

Apr. Apr. Jan.
Cloud Computing base in
Binzhou by JDD

City Brain by Alibaba proposed
and applied in Cloud Town,
Hangzhou

City Brain by Alibaba applied in
Suzhou, followed by cities such
as Macau

There are definitions of city brain by some scholars.
For instance, Gong (2018] defining it as “a smart
city system” and Liv (2019 describing it as “a new
architecture of smart city based on the infernet brain”.
However, an accurate definition may be concluded from
the common character of the practical systems above. In
this case, a city brain is like a city-level Al system serving
urban management in one or multiple scenes.

This chopter cims to have a comprehensive infroduction
of the city brain, including what it is, how it can serve
a city, how it works in practice, and what experience it
can offer for urban development in the future. Generally,
a city brain can help in a variety of ways, including
managing the transport, mitigating traffic congestion,
keeping public security, motivating the local economy,
managing environmental pollutions and offering
parking management. Although it is criticized for some
disodvomoges, such as a lack of theoretic studies, risks
of data sofety, and exclusiveness in construction mode, it
does benéfit cities in many ways, particularly increasing
traffic efficiency and accelerating administrative
processes. City brain is not only innovation of urban
governance, but also an inspiration on how data con
benefit people. With stronger functions being developed
and more cities applying it, city brains are being

developed for wider use in future urban development.

Sep. Jan.
Urban Blue Brain by Alpark in
Dongcheng, Beijing:;

Urban Super Brain by iFLYTEK in
Tongling %, :

Cloud Governance system by JDD
in Sugian

May Feb

Local Plan <Digital City City Brain by Huawei in
Brain Plan of Nanhai, Foshan

Hangzhou> released
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3.2 What is a city brain
3.2.1 City Brain by Ali

3.2.1.1 Whatis a City Brain

In the history of urban development, the infrastructure
roods” was developed in Rome in the time of horse-
power while the infrasfructure “electrical grid” was built
in New York in the time of electricitypower. With the
development of Internet of Things (loT), Big Data and
Cloud Computing, it is the time of computing-power
and Jian Wang, the Chairman of Alibaba Technical
Committee, regards the City Brain as the new urban
infrastructure required for now (Wang, G. 2019).
According to Ali's website [Alibaba Cloud n.d.), the City
Brain aims fo equip cities with a date-driven governance
system. There are four services o City Brain can provide:
Event Detection and Reaction, Social Governance
and Public Security, Traffic Congestion and Traffic
Signal Control, and Public Transportation Management
[Alibaba Cloud n.d.].

public resources by instantly correcting defects in urban

t "holistically optimizes urban

operctions by utilizing comprehensive real-time city

data” (Alibaba Cloud n.d.).

Below is the structure of a City Brain to show it works

Fig 3.2
The construction structure of City Brain

(see Figure 3.2). The lowest level Infegrated Computing
Platform collects static and reclime data from multiple
sources, such as Traffic Police Bureaus, Transportation
Departments, and Bus Scheduling System, and provides
ample computing power to the City Brain. Data
processing steps such as Data Exploitation and Real-
time Analysis are mainly af the second-lowest level Data
Resource Platform, which ensures data security, improves
data quality, and uses dafa scheduling fo reclize the
value of data. At Al Service Platform, more valuable
information is explored to empower a city with the ability
to think by deep leaming technology that is supported
by various algorithms. The top-level is [T Service
Platform. It offers funcfions such as traffic event detection
and emergency vehicle dispatching and confributes to

the prosperity of the indusfrial ecosystem.

In general, as Wang describes, the City Brain is an Al
infrastructure serving cities (Wang, G. 2019). It is a city-
level Al system offering urban management solutions,
such as event detection, traffic signal control, and public
fransportation management, based on stafic and real-
time dota by technologies like Big Data computing,

realtime video recognition, and deep neural network
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= ol Oradar - A .
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it makes an analysis of potential passenger flows and
streamlines the plan of bus routes, the relocation of bus
stops, and the operation time. It also optimizes the taxi
operation and consequently reduces the number of

people staggering in one place.

There have been two bus routes optimized by the City
Brain in Hangzhou, which increases the efficiency of

public fransportation (Sun ef al. 2019).

* Intelligent parking service

The parking system operated by the City Brain presents
the realtime number of parking automobiles, the number
of available parking places, transfer rate' and a

forecast of the parking situation in the coming time slot.

There is an intelligent parking system in VWulin operated
by the City Brain, including an intelligent parking
guidance system and an invisible payment system. This
service aims to be installed in all the parking places
in Wulin by the end of 2019 with a new function
staggered payment’ (Sun etal. 2019). ( Figure 3.3

Fig 3.3

3.2.1.3 How the City Brain by Ali will be developed
At present, City Brain developed by Ali has been
applied in 23 cities in the world, such as Quzhou,
Macau and Kuala Lumpur (DZWWW, 2019). With
more cities equipped with City Brains, there will be an
increase in the services offered by the City Brain. The
comprehensive version of City Brain has been released
in December 2018. In addition to the current systems
transport, police and urban management, the new
version supports the medical system and tourism system.
It will offer nine public services in addition to the current
ones, for example sharing parking places, monitoring
the particular types of automobiles and offering

electronic tourism card for suburban travelling (Sun et al.

2019).

The ambition of Ali in the development of City Brain is
not limited in popularizing it in more cities or enabling
more functions. According to Wang (luo 2016), Ali
aims to develop the City Brain as a citylevel Al platform
to offer comprehensive services to benefit citizens. It will

involve in partners offering services in different industries,

The screen fo present the realtime fransport situations using maps, index and figures in Hangzhou

LA

Source: (http://www.sohu.com/a/116546074_232663)

1.Transfer rate: It is defermined by dividing the number of available parking spaces info the number of vehicles parked in those spaces in a sfated

time period. It reflects the serving capability of a parking lof.

2.Staggered payment: drivers are free to make a remote payment anytime within 15 minutes (a sef time period) before the aufomobile is sensed
fo leave. By making staggered payment available, the queueing time for payment can be greatly reduced.



such as infrastructure construction Foxconn and logistics
service Green Hand, and create an "lol ecology” (luo
2016). This means Ali does value the City Brain and
build it as a new urban infrastructure in the time of data
(Wang, G. 2019). Ali intends to lead a revolution
of urban management by building up the city-level
Al systems, “just like Apple led a revolution of mobile

phones” (luo 2016).

3.2.2 City Operating System by JDD

3.2.2.1 What is City Operating System

The concept of intelligent city (iCity] is proposed in the
report by CCID Consulting (2019), which is a sound
combination of technology innovation and urban
development. In a sustainable way, an intelligent city
can offer numerous conveniences to daily life, with
increased efficiency of public administrative issues,
developed industrial economy, a green and liveable
environment, and smart urban infrastructure. Marking
a fresh start for the company’s urban computing

business, iCity is the company’s intelligent city brand

Fig 3.4

providing comprehensive intelligent solutions for urban
development, which is serving 15 cities in China (M
li, 2020, personal communication, 18 January). These
solutions are for several areas, including e-government
services, environmental protection, and energy (JDD
n.d.a). During a personal communication on 18 January
2020, Director of Industry & Finance Research Center
of JOD, Dr. Li stated that iCity also serves traffic and

parking management.

Regarded as “the brain” of iCity, the City Operating
System helps solve the key challenges faced in intelligent
urban development. The City Operating System aims
fo empower cities and their public services to go online
and become both intelligent and highly digitized. It
is featured with standardized data, digital gateway,
modulated algorithms, and lifestle platform (DD n.d.a).
(Figure 3.4)

3.2.2.2 How the City Operating System serves a city

-Digitalization of urban governance

The structure of City Operating System (JDD n.d.a). The integrated solutions (upper level), for example, Al + Industry Development, are serving the sector fields

(lower level), for example, Intelligent Transport.
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¢ Sharing data and improving the cooperation

It is very common fo see that the data saved by different
local authorities are in diverse forms, which makes it very
difficult 1o share information among the local authorities.
Cloud Governance system, as a part of the City
Operating System, is particularly helpful as it processes
the dafa collected from different local authorities and

enable the data to be exchanged and shored among

them (JDD n.d.b).

For example, JDD supported Sugion Government to build
up the Cloud Governance system to offer information
services. Data resources from 61 local authorities are
assembled and standardized on 186 cloud plafforms so
that about 1.3 billion pieces of administrative data can
be shared online. JOD also built up @ cloud computing
platform where the local authorities can communicate
and cooperate together. It changes the initial situation
where the data from different local authorities were
separated and the authorities were like “individual
information islands” (JDD n.d.b; Global Times 2019).
(Figure 3.5]

® Increasing the efficiency of administrative
processes

Since the administrative information is assembled and
shared by the Cloud Governance system online, the
efficiency of processing administrative issues is highly

Fig 3.5
Data processing center supporting City Operating System in Sugian

increased with lower operafing cosfs.

In Sugian, there is an online governance system of
the Provident Fund. Data from o source other than the
Provident Fund system can be referred and used on this
systfem, which means that the information that is already
collected by another administrative system is no longer
required fo submit again. This simplifies the processes for
cdministrative approvals. To be specific, an applicant
can make a request for approval on the Provident Fund
system by simply submitiing electronic documents via the
mobile app and the approval will usually be completed
within three workdays (JDD n.d.b). In addition, there
is @ new processing model "no facefo-face”, which
means that the applicants and the administrative sfaffs
no longer have to meet and deal with the applications
for approvals face fo face in the Provident Fund lounge
(DD n.d.b). Such innovation benefits the applicants o
lot because it enables them fo submit an application
anytime they are free instead of in the fixed time slot

when the administrative staffs are on work.

-Business management

According to Zheng, the vice CEO of JDD, a visualized
analysis of customer numbers, increasing rate of
cusfomers, consumption habits and preferences is able
to be offered by the iCity, which is supported by the
City Operating System (Publicity Department of Sugian
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Fig 3.6
The framework of Alpark City — Smart Parking Management Platform as a part of the solution (Alpark 2019)

Alpark City - city-level parking solution

Smart Parking All Blue Brain

Alpark Sky Eye j
Management Platform algonthms

Alpark APP

Source: Alpark 2019)
Fig3.7

Alpark Eye, a video camera as the front device serving Smart Parking Management platform ta collect image data (hitps://baijiahaa.baidu.cam/s2id=16322
17017906067 827 &wir=spider&far=pc)

Source: https://baijiahao.baidu.com/s2id=1632217017906067827 &wfr=spider&for=pc)



(Alpark 2019). The platform analyses the image data
collected by the video cameras Alpark Eyes using the
algorithms All Blue Brain and serves users via the app.
The Smart Parking Management plafform, Alpark Eyes,
the algorithms, and the app make up the solution of
parking management offered by Alpark (Alpark 2019).
(Figure 3.6), (Figure 3.7)

3.2.3.2 How Smart Parking Management platform
serves a city

-Parking management

Smart Parking Management platform, with the help of
Alpark Eye, can recognize the illegal parking behaviours
in the reaHime monitoring videos and enable realtime
management strategies. The key value is that Smart
Parking Management platform can offer a chain of
evidence on the illegal parking behaviours. In China, it
usually requires four photos to accuse of illegal parking,
one taken in a short distance, one in @ |ong distance,
and the other two taken when the car enters and
leaves the place. Smart Parking Management platform
is capable to sense the movements of a car by the

cameras "Alpark Eye” and capture the photos required

for the chain of evidence (Li 2019).

-Charging system
Smart Parking Management platform also offers

Table 3.1

charging services. Using image recognition technology
and algorithms developed for different situations,
Smart Parking Management platform can sense a car
when it is entering a parking place. The parking will
be automatically judged whether it is legal (see the
confent above). If so, once the car is properly parked,
"electronic fences” will be virtually created around it
and the charging will be started. Once the car is sensed
to move out of the electronic fences, the charging will
automatically end and a payment request will be sent
out i 2019). The charging service is also available for
renewable automobiles. With “Alpark Eyes” equipped
on the charging piles, making a payment, scheduling
parking places, and charging the car can all be simply
done via a smartphone. Using a similar method and
contextbased algorithms, Smart Parking Management

platform can also deal with traffic accidents.

In April 2019, Alpark won the competition for the
project o build up the Dynamic Monitoring and Electric
charging system for the parking management in Fengtai
District in Beijing. In December, Alpark confirmed that
it obtained the opportunity for building up the city-level
parking system for Beijing. Currently, there are about
41,000 parking places managed by Smart Parking
Management platform (Li 2019). Moving into the next
stage, Alpark plans to apply the solution to Alpark City

Summary of city brains’ developers and their functions, example cities, and the number of cities with a city brain (Please note: During a personal
communication on 18 January 2020, Director of Indusiry & Finance Research Center of JDD, Dr. Li confirmed that there are 15 cities where the City
Operating system by JDD has been put info practice. This number may be different from that can be found in public resources. The possible reason could be

that some projects have not been officially released.)

Main functions

No. of cities with | Applied places-
the city brain examples

Transport management, 23 Hangzhovu,
Parking management, Quzhou,
Public security control Suzhou
City Operating System  Public administration 3 Sugian
Huawei City Brain Public administration, 2 Nanhai
Environmental monitoring
iFLYTEK Urban Super Brain Public administration 1 Tongling
Alpark Smart Parking Parking management 3 Beijing

Management platform
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industries (Chen 2019). Moreover, they decrecse
environmental pollutions by mitigating congestion,

reducing commuting activities, and avoiding greenhouse

gos emissions (luo 2016, JDD n.d.b).

In addition, city brains can mitigate the negative impacts
of pollutions by forecasting environmental qualities. For
example, the monitoring systems of water quality, noises,
and air pollution operated by @ city brain can monitor
the harmful pollution and offer environmental warnings
(Gu ond Zhang 2019). A city brain can also suggest
the wastfe transportation roufe to maximize fransportation

efficiency and reduce the environmental impacts (Anon.

2019f).

3.3.1.7 Public health

A city brain is able to offer a health information platform
where the personal health dota and digital health
records can be assembled and checked (with approval).
It is convenient for doctors to have a comprehensive
awareness of the patients’ disease history and offer
efficient prescriptions (Gu and Zhang 2019). It also

benefits the home-based care services for the o|d,

Fig 3.8
A screen to show how City Brain manages data in Quzhou

who are easy to forget their medical history or facing

difficulties to exactly describe their illness.

In oddition, a digitol payment system supported by a
city brain olso confributes to public health by avoiding
the queueing time to make a payment (Chen 2019). It is
a particulorly important application in hospitals because
the sooner patients get treatment, the sooner their

symptoms are relieved.

3.3.1.8 Other benefits

A city brain also benefits a city in other ways. For
example, the living status of the old people who live
alone can be monitored by a city brain. The city brain
can observe and analyze the daily use of utilities such
as electricity and gas consumption (Chen 2019). Once
the consumption of utilities stops, the city brain will
automatically inform the police in case the old people
having a solitary life are in some trouble. A city brain
also enables an online system of dealing with legal
issues [Anon. 2019g), which saves the time cost of
submitting legal files in person and that of fravelling to

distant depariments or courts. In general, city brain offers

Source: http://www.sohu.com/a/246443323_100188373
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has interested companies from the groups such as Alj,

Netease, and ZTE Corporation [{Anon. 2019h).

3.3.2.3 City brain in Haidian Dis trict in Beijing —
applications in emergency reaction and public safety
In Haidian, Beijing, there is an emergency guidance
plotform operated by the City Brain by Baidu. It only
tokes 60 seconds to react to the reported emergency
and three minufes fo contact the responsible institution.
To be specific, once there is a call reporting drainage
block, the platform will transfer the oral reporting to
literal content and locate the block location in the system
in one minute. Within three minutes, the responsible
person in the area where the block is located will be
contacted and informed fo process the problem.

There are about 520 sensors installed on manhole

covers and underground pipes, which monitor the

Fig 3.9
Distribution of cities with a city brain in China

potential safety problems such as cover displacement
and gaos leakage. It highly enhances the ability o
guarantee public safety (Li 2019).

3.3.2.4 City brain in Suzhou - applications in

transport management and civil administration

The City Brain in Suzhou was first put info practice in
the Industrial Distfrict for an experiment. It mainly serves
transport management. For example, the City Brain
analyses the number of commuting people in each fime
slot and how they fransfer, calculote the differences in
the traffic efficiency by different fransportations, analyses
the ratio of how much traffic flows are shares by the
public transport. Based on the calculation results by the
City Brain, there have been two bus routes optimized.
In addition, an event forecast system is also in operation

in Hudong areo in the Industrial District. It offers event





















Chapter 4 Conclusions
and Recommendations

The previous chapters of the Outlook have shown that
we are facing great urban and sustainable development
challenges, but technologies can and have already
provided new solutions. Some cities are capable in
dealing with technologies, but many of them are left
behind. A fransition to future cities offers an immense
opportunity fo secure national economic prosperity
and improve quality of life while tackling the existential
threats posed by sustainable challenges. The smart
revolution of cities must serve the many and not just the
few. Based on our analysis and consultations, we made

the recommendation as follows [Fig 4.1):

1 Place smart technology at the heart of
urban innovation, high-quality
transformation and prosperous future

Fig 4.1

Recommendotions far Future Cities Development

R1.1 We recommend that fully evaluate and depict
the potential of urban technology to urban innovation,
governance and socioeconomic growth;

R1.2 We recommend that carefully study the change to
urban forms, types and completeness being brought by
smart urban technologies;

R1.3 We recommend that establish a standard for

security and maintenance of smart urban system.

2 Enhance institutional and individual
capacity

R2.1 We recommend that establish different fiers of
smart urban technology facilitators from regional to
country and city level to help governments, civil society,
and private sector to get better understanding of urban
technologies;

R2.2 We recommend that monitor technological
developments, identify trends, inform policy makers
and the public of emerging risks and opportunities and

provide data for decision making;
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R2.3 We recommend that strengthen capacity
development for small and medium cities or towns and
marginalised people to create an inclusive smart future

of no one and no place left behind.

3 Fund and finance smart urban infrastructure
R3.1 We recommend that work with city governments o

estoblish infegrated spatial and smart infrastructure plans

that can underpin a pipeline of proper business models
and bankable smart city projects,

R3.2 We recommend that scale diverse financing
instruments to fund smart urban infrasfructure, -inc|ud-mg
Ee|p cities fo access infernational finance for smart éiT\/
development,

R 3.3 We recommend that establish incentive iinancing

and taxation mechanism o smart urban infrastructure

4 Coordinate and support local urban

smartization in cities

R4.1 We recommend that establish smart city leaders
working team in cities fo coordinate the overall
formulation of smart city plan and deployment of smart
urban facilities:

R 4.2 We recommend that the capocities of local

urban professionals, including urban planners, transport

planners, architects etc need to be equipped with

updated knowledge on smart infrasfructures,

R 4.3 We recommend that create better integration of
spatial planning and smart infrastructure and make best

land use in smart age-

5 Build a multi-stakeholder system to foster

innovation and inclusive future cities
R5.1 We recommend that ensure a collaborative

smartinisation action in cities among local governments,
urban tech providers, smart city operators and cifizens;

R5.2 We recommend that encourage diverse models
of smart city construction and operation to create a

multi-participation, including local governments, private

companies, social copifo|s, research insfitutes, citizens
efc;
R5.3 We recommend that sustainable investing and
operational models of smart cities need urgently to be

considered and prevent the financing and operational

risks.

6 Proactively plan for a just transition to
smart future cities

R6.1 We recommend that enhance age and gender
equality in smartinisation process by educating all
people since only the people get smart then a city can
be smart;

R6.2 We recommend that do not create smart
technology gentrification o urban poor;

R6.3 We recommend that undericke infernational pilot
proiecfs and cities and provide best practice cases for

reference‘

We believe in future cities which are scofe, inc|usive,
resilient and sustainable, in which smart urban
technologies are applied to enhance safety, reduce
'mequohﬂes, improve efficiency, promote economic
prosperify and environmental sustainability as well as

create innovation-

Qur recommendations toward future cities will require
leadership and political will, clarity about roles and
responsibihfies of diverse stakeholders, inclusive
partnerships with capacity development, creative
incenﬂves, greater coherence of fragmented efforts, and

building common trust-

We hope this report has shown the urban technologies

in Chinese cities and can confribute to a reference to

other cities in the world.
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