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Study Overview and Summary

Smart city development is of significant import e
a means of addressing some of the issues resulting from the rapid process of urbanisation in

China and the continuing growth of urban population in Europe. Urbanisation places massive

pressure on city infrastructures; cities in the
and emit the majority of the carbon that is harming the environment. Increased urbanisation
inEUand Chinab6s <cities has |l ed to energy and water

with waste disposal; and safety risks from ageing infrastructures. The adoption of a smart
city strategy, which integrates the whole range of services a city needs in a way that follows
state of the art public administration requirements through the adoption of ICT solution can
make cities more efficient, reduce costs, ensure more sustainable and enhance quality of life.

The AComparative Study of S ma funded®y the EUsChinan Eur o |
Policy Dialogues Support Facility 11, is the final report of the findings of a study of 15 Chinese

and 15 European pilot smart cities. The study examines smart city trends and developments

from a global, China and EU perspective. Information captured from the pilot cities on an
ifAssessment Framewor ko, which incorporated the
smart city projects enabled the researchers to
and understand specific challenges for the pilot smart cities.

The analysis shows the concept of a smart city means very different things to different cities.

From the implementation of individual traffic or waste management solutions to the

integration of city-wide services throught he use of | CT come under the
Cityo. This is natural, as each pilot city come
set of social and economic preconditions, natural and geographic settings, economic

structures, experience with technological solutions, maturity of infrastructure etc. As a result

it was not possible or deemed useful to provide a single set of recommendations on how to

fget smartero that would apply to a majority
procedural recommendations have been provided to support all pilot smart cities

participating in the EU-China cooperation project or indeed any other smart city. These
recommendations are presented in terms of a roadmap for continuous improvement for the

pilotsmart cities to advance st epoftheyarsttoed ewnretli lo fr enma

The report highly recommends e ac h pil ot city utilises t he 1
Frameworko developed for the comparative study
assessing the status quo of their smart city plans, to identify gaps and weaknesses and to

focus on addressing those areas where further development is required.

11



1. Introduction

1.1. Background
At the end of 2011 in Chengdu, in the context of the 3rd ICT Dialogue Meeting between the
Ministry of Industry & Information Technology (MIIT) and the European Commission's
Information Society & Media Directorate-General (now DG CNECT), Vice Minister Yang

Xueshan and Deputy Director @&mimeétnial Zoran Stanl]i
1 Devel op fAGreen Smart Cityodo cooperation
i Establish an EU-China smart city expert framework, which includes a steering

committee, technical expert group and Secretariat
1 Select pilot cities from China and the EU

The project was formally launched in April 2013 and a technical expert group, with
representatives from the EU and China, was established. This final report provides the
technical expert groupo9os f i n-@hinagnsrtcdyrcooperagon.d ev el oy
It also provides an analysis of the emerging trends and open challenges for smart cities in

Europe and China together with recommendations for further action.

The EU-China Policy Dialogues Support Facility (PDSF) is a project co-funded by the
European Union and China to facilitate and support current and future implementation of
Policy Dialogues between the EU and China on a broad range of key sectors and issues,
with the overall aim to strengthen strategic relations between the EU and China. One of the
areas supported by the PDSF is the EU-China cooperation in the field of smatrt cities.

A White Paper, which summarises the key findings of this report, can be downloaded at
http://www.eu-chinapdsf.org/.
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1.2.Methodology
The methodology used to achieve the objectives of the EU-China Smart Cities cooperation
PDSF programme is depicted in Figure 1: Study MethodologyError! Reference source not
found., below.

Figure 1: Study Methodology

Analysis of Smart
City Technology
Trends! Emerging
Business Models

Kick off Meeting

& ‘ n Expert Group
Agree Key Assessment eedbac Meeting
Deliverables Framework Review Smart]

High Level
Dissemination
event
Final Smart
G City report

1| 'n May 2013, the technical expert group held its first meeting in Guangzhou and agreed a
work plan and the key deliverables for the programme.

Subsequent to this meeting a Smart City Assessment Framework was agreed, details of
which are given in section 4.1 of this report. Both the EU and China selected 15 pilot smart
cities completed the Assessment Framework, according to the selection criteria described in
section 4.2 of the report. The 30 pilot cities are shown below in Figure 2: EU-China Pilot
Smart City.

Figure 2: EU-China Pilot Smart City

European Pilot Smart Cities Chinese Pilot Smart Cities(by
Administrative Region)
Amsterdam, Netherlands Beijing Haidian District
Barcelona, Spain Tianjin Binhai New Area
Bristol, UK Shanghai Pudong New Area
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Copenhagen, Denmark

Yangzhou of Jiangsu Province

Florence, Italy

Nantong of Jiangsu Province

Frankfurt, Germany

Hu a i 6 HangswFrovince

Issy-les-Moulineaux, France

Ningbo of Zhejiang Province

Lyon, France

Jiaxing of Zhejiang Province

Malmo, Sweden

Zhangzhou of Fujian Province

Manchester, UK

Yantai of Shandong Province

Riga, Latvia

Guangzhou Nansha District of Guangdong
province

Tallinn, Estonia

Authority of Qianhai Shenzhen-Hong Kong
Modern Service Industry Cooperation Zone of
Shenzhen, Guangdong province

Venice, Italy

Zhuhai Henggin New Area of Guangdong
province

Vilnius, Lithuania

Chengdu of Sichuan Province

Zagreb, Croatia

Korla of Xinjiang Uygur Autonomous Region

-An analysis of the data obtained from the pilot smart city Assessment Framework was
undertaken and the results are provided in section 5 and 6 of the report.

=1 In parallel with the analysis of the pilot smart cities, desk research and discussions with
smart city solution providers was undertaken. A summary of these findings is given in
section 2 of the report.

n A first draft of the EU-China Smart City Cooperation report was produced in November 2013.

"2 The technical expert group met in November to review the first draft report and incorporate
f eedback EU-GChim Partnershifi on Urbanization 2013 - Smart City Sub-Forumo .
Feedback from other interested stakeholders such as EU Chamber of Commerce in Beijing
will also be encouraged and incorporated into the final report.

The final EU-China Smart City Cooperation report will be presented at the High Level
dissemination event, which will be held in Beijing in April, 2014.

A European Smart City study visit will take place in the summer to progress the
recommendations from EU-China Smart City Cooperation report.

1.3.Scope of the Report

This Report contains the findings of the activities for phases 1-7, as described in Figure 1:
Study Methodology above, of the study.

14



Chapter 2 provides an overview of Global smart city trends and developments and
summarises the key developments in China and the EU.

Chapter 3 describest he EU and Chinaés policy framework f or
Chapter 4 explains the selection criteria used to select the 15 pilot smart cities in Europe and
China. This chapter also includes a description of the Smart City Assessment Framework,

which was used to collect data from pilot.

Chapter 5 provides a synopsis of the information provided by the EU and China pilot smart
cities.

Chapter 6 presents an assessment of the EU and China pilot smart cities level of maturity -
Basic | evel or A MawitheespAad te thenkeyeclthacteristios ef b smart city.

Chapter 7 reveals the emerging trends and open challenges encountered by the EU and
China pilot smart cities.

Chapter 8 provides a roadmap for continuous improvement for the pilot smart cities.

Chapter 9 provides suggestions for next steps.
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2. Smart City Trends and Developments

2.1.Definition of Smart City

There is no standard definiti @&commdndenbmanatorsonst i t
that a smart city is first and foremost a city i one that pushes the quality of resource

management and service provision to the limit possible at the time. In such an integrated
understanding of the smart city concept, smart city projects are part of a general concept of

city modernisation. While the potential contribution and benefits of Information and
Communication Technology (ICT) to modernisation can be considerable, smart city projects

should never be seen in isolation, butasone el ement in a cityds (or a
effort to find the next best way of operations.

Smart city is a new model that builds upon previous views of city development. Since the
Industrial Revolution, the quality and scale of cities have expanded significantly with
urbanisation playing an important role in increasing the value of the cities and improved
regional power. However, increased urbanisation has resulted in some negative effects such
as over consumption of resources, environment degradation, the widening gap between the
rich and the poor. To overcome these problems and challenges cities have encountered
many new concepts of city development such as knowledge city, eco-city, digital city,
liveable city, low carbon city. These concepts have provided new ways for city development.

From this starting point, it also is evident, however, that interpreting smart city projects as

technology projects alone would be a mistake. Given the continued urbanisation process

and in consequence the increased population density and resource consumption of cities

around the world, the start of any city modernisation process needs to be rooted in the
guestion of what kind of place cities want to be
be defined, the realisation of which can then be supported by technology solutions?

A city planning its future development path is therefore well advised to start the thinking
process by taking a step back from technology and considering what kind of expertise is
required to answer some more fundamental questions such as:

1  Why and how will the city grow?

1 What will be the age structure and range of professional activities of its citizens?

1 What kind of medical services will be required?

1 What kind of social interaction is desirable?

Also, factors beyond the influence of the city itself, such as future energy costs, regional and
international migration developments and/or shifts in the socio-economic composition of the
population must be assessed. Ideally, this discussion will be conducted by all stakeholders,
city governments as well as citizens and enterprises, supported through the expertise of all
relevant disciplines, from city planners, architects, services experts, sociologists and
psychologists to technology and security experts.

In its widest understanding, smart city integrates the whole range of services a city needs
and wants to offer in a way that follows state of the art public administration requirements i
including the use of mo st recent technol ogy. T
therefore ideally also the leading goals of smart city development: today, on a meta-level
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these can be summarised as oWl carbon used and dAhigh
exchange and processing of data is vital to the management of any institution as complex as
a city, ICT is promising to make a substantial contribution to the way a city approaches its
tasks.

Based on the above analysis a smart city is a new model that builds on previous views of
city development. It is a new type of city development based on in-depth exploration and
wide application of new generation of ICT technology. It includes new measures and
solutions to help transform government functions to improve the innovation of social
management. Smart city is based on the convergence of innovative application of ICT
technology with city transformation and development and it is vital to the green, low carbon
and sustainable development of the cities. A smart city strategy can assist cities in realising
sustainable targets such as: high efficiency, high end economy, better life of people and
more beautiful city environment.

Many organisations have created their own catalogues of criteria to define whether a city is
Smart or not. Those criteria typically can include all or some of the terms listed below:

Smart energy production and conservation
Smart mobility

Smart economy

Smart living

ICT economics

Smart environment

Smart governance

Standard of living

Smart society

E R N

Breaking the smart city concept further down into specific systems and applications, smart
cities can be characterised by the presence of one or several of the examples shown in
Figure 3: Definition of Smart City overleaf, or in the case of a comprehensive approach by
an integrated system seeking to create a one-stop city management approach by integrating

a majority of them,f aci |l itating the governmentds task to
form of centrally organised (literal osisomet apho
what is sometimes referred to as a fAcity operat.i
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Figure 3: Definition of Smart City

Digitalinfrastructure Data

*new ICT infrastructure *Data collection, storage, and analysis at a city wide level, potentially
*high speed broadband through the 'Cloud’, which can enhance a city's ability to predictand plan
+fibre optic cables, for the future

swireless technologies Information processing

*networked information *Processing of information to service programmes

systems Servicedevelopment

*Development of service applications

SmartTransportand Renewableenergy & energy Smartand Sustainable Buildings
M obility efficlency *Smart meters
*Bike schemes, +Combined Heatand Power *Energy efficiency measures:
*Real time bus timetable *Renewables Insulation, low energy lighting,
information Electric Vehicle Charging Points efficientboilers
*Electric Vehicle car pools *Sensors to monitor traffic, pollution, | *Building Integrated Renewables
*Congestion charging emissions, *Electric Vehicle Charging Point
*Street lighting *Smart appliances
*Waste collection systems *Motion detectors
*Smart grids *Automatic weather forecasting

Source: Hirst, JESSICA for Smart and Sustainable Cities, 6 Nov. 2011

Anot her term fr eque mtalteym thas avetlaps and if gometimes useds O
interchangeably with smart cities or fAsustainab
carbon emissions reduction targets, economic development goals, and designs that aim to

promote healthy, socially and environmentally sustainable communities. For example many

EU smart city related activities focus on smart city projects as one important element in
achieving the Unionbés 2020 e nlEuropgegn Coungilm@07.ves, as

The Smart City Group of the FTTH Council Europe has formulated that for a city to be
labelledA Smart o, it must have i mplemented all of the

1 A strong and reliable communication network, preferably based on fibre optics;
1 Government involvement to provide added value to the citizens; and
1 Initiatives to promote the use of renewable energy.

Smart city, digital city, wireless city and future city are sometimes terms that are used
synonymously, which may lead to confusion. The smart city concept may include Digital
Cities and Wirehagtsist yOi twewsl. d Aini this case des.
management of information that creates value by applying advanced technologies to search,

access, transfer, and pr ocess i nformati on. ASmartnesso here
qguality. The Adigital cityo concepts can, howeve
used here: e. Republicdéds Center for Digital Gove

Adiagi tcitiesd shows that most of these cities w
focus on the electronic provision of certain services or on the improvement of infrastructure,

but do not include integrated management of the city functions, such as utilities, traffic etc.

Such digital cities would typically provide services such as:

1 e-Government: to increase the efficiency of governmental back-office process
and the range of services offered to citizens.
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1 e-Traffic: to mitigate heavy traffic by electronically monitoring and diverting traffic,
while reducing emissions and energy consumption through the remote control of
stop lights and other energy-guzzling devices.

1 Surveillance: to monitor the city in real time to help prevent crime, conduct
research and allocate resources appropriately.

1 e-Health and e-Education: to provide citizens with access to high-quality medical
care and education at home or by experts from remote locations.

1 e-Home: to help improve household convenience and safety, through integrated
and remote monitoring and appliance management.

A ufufecityd i s one whi ch i s physical prgeetsd whitmaremften lvut ndti n g
exclusively associated with low carbon economies. In comparison a smart city combines
both physical and digital infrastructure or can be based on digital infrastructure alone.

The smart city concept can also be extended into aspects not or only slightly connected to

the operational management of a city. For example, the Intelligent Community Forum (ICF)

uses the approach to award communities that provide a model of economic and social

development in the 21st Century using information and communications technology to power

growth, address social challenges and preserve and promote culture. The projects these

cities stand for are for the most part not smart projects in the more integrated sense of the

ter m, but rat her represent i ndi vidual modul es of
inner workings.

Most smart city projects are actually of this kind: development and implementation of
individual solutions to individual problems identified in a community rather than
comprehensive overhauls of the way cities are managed. Large-scale integrated city
resource management is a task almost exclusively limited to newly developed Greenfield
projects. These (few) projects serve as an important test bed from which to learn T but this
does not mean they are necessarily directly transferable best practice. Designing a modern
city from scratch is without precedent, and it can be expected that this design process is
prone to a whole different set of errors, oversights and unforeseen complexities than the
modernisation of an existing city system. While the modernisation of an existing city provides
guiding restrictions in the form of the requirement of uninterrupted operation, fundamental
design flaws or omissions of a Greenfield project may only become visible years later, when
the city starts getting populated with citizens and enterprises.

Existing cities with historically grown infrastructure and administration systems will require a
more moderate step-by-step approach to modernisation. Creating technology hubs or green
areas of the city therefore are among the more common examples of smart city projects, as
are limited-scale experiments with smart electricity grids, the introduction of electric buses or
bike-sharing schemes. Also common, and because of its high level of control a valuable
learning field for a city government, are projects focusing on city property or property under
strong control by the cities: The transition toc
through procurement provisions requiring purchase of low-emission vehicles, or through a
more fundamental switch towards electric vehicles. Specific requirements for public buildings
or social housing is another such example, where a systematic introduction of ICT-based
energy management services, energy decision support and awareness raising for tenants or
workers is more easily piloted and shared (for instance through programmes such as
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iSmartspacesd or fAeHouseso0) than through buil dir
sector.

While adding new services to a city in full operation (such as intelligent guiding systems to

available parking spaces) does not interfere too much with the regular city management

procedures, upgrading a vital part of the infrastructure to next generation technology is a

more complex task: Introducing smart metering for water or electricity use, for instance,

requires something akintoopen-heart surgery on a cityods infrast
of upgrading the system without disrupting the
usage. These old cities have to take account of ageing (or at least existing and operational)

infrastructure, and city management procedures that are often well-established.

2.2.Global Trends and Developments
The size of the global smart city market is large and growing albeit the estimates of market
size and number of smart city projects vary widely, as can be seen from Figure 4: Smart
City Market Size, below.

Figure 4. Smart City Market Size

Data Source Smart City Market Size/Number of Projects

ABI Research I Smart city technology market in 2013 is USD 8.1
billion and will grow to reach USD 39.5 billion by 2018

Frost & Sullivan® 1 Market Global opportunity in Smart City market to
total USD 3.3 trillion by 2025

GSMAbds Connected 1 In 2012, there were 257 mobile smart city projects of
trial or commercial projects in Americas (38), Europe
(166), Asia (38) and Africa/Oceania (11)

International Data Corporation T Esti mat e mai nl and Chinabéb
$10.8 hillion in 2013 and forecasts double-digit growth
for the next five years®.

1 Worldwide smart city spending on the Internet of
Things will be $265 billion in 2014.Smart cities will
redirect 15-20 per cent of traditional IT spending to
the cloud. 45 per cent of all big data use cases will be
in financial performance, public safety and
transportation".

! Source: http://www.menafn.com/f50a50b0-b362-44c9-8d64-88ch2dc34440/Frost--Sullivan-Connected-and-Intelligent-
Infrastructure-eGovernment-Services-and-Smart-Security-Solutions-to-Drive-Smart-City?src=main

% Source: GSMA Connected Living Tracker http://www.gsma.com/connectedliving/tracker

3{ 2dz2NODSY L5/ Q& /KAYlF mnann {YFENI /AGASE 9@ltdzZa A2y YR 1%SO2YYSYRFGA?Z2
* Source: Research from the Smart City Council http://telecomtv.com/comspace_newsDetail.aspx?n=50754&id=e9381817-
0593-417a-8639-c4c53e2a2al0
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Lee & Hancock©os 1 In 2012, there were 143 smart city projects on-going

from IBM, CISCO, ABI Research, or completed in North America (35) South America

Gartner (2012)° (11), Europe (47), Asia (40) and Middle East & Africa
(10)

Pike Research I Smart city technology market in 2012 is USD 6.1

billion and will grow to USD 20.2 billion in 2020

A summary of smart city global trends and developments, which are driving the growth of

this market, is provided below. The summary is by no means exhaustive; the objective is to

include the key trends that may be o f significance in highlightin
development of smart cities in the following 7 areas:

Governance

Financing

Business models
Smart city services
Technology

Smart city communities
Government policies

=A== =9 =8 -89

2.2.1. Governance
The vision of how a smart city should be built and run is moving away from the traditional
Afclosed and top downo approach to a more fAopen |
is an opportunity to develop an innovative and inclusive smart city by ensuring there is an
open and transparent governance system. Some of the tools and techniques that cities are
using to achieve a participative governance model include:

Open and inclusive networks
Open data infrastructure
Visualisation

Simulation and gaming

Citizen engagement

Integrated management structures

= = =8 -8 -8 =9

Open and inclusive networks

An example of a city that is embracing an open governance model to meet its smart city

objectives is Seoul, the capital of South Korea. Seoul has a city wide high-speed broadband
optical wire and wireless network.-SBARouadiNiemnios wia a
established in 2003, embedding fiorecopt i ¢ cabl e al ong Seoul 6s subw
the cityo6s main public buil di alites ,The ingtwork wasf i | i at
updated in 2011 to support new smart services and the 192-k i | ome-SeeuliuNet 0
providing citizens with free Wi-Fi service and full access to public websites and enabling

metropolitan government to handle huge amount of data generated from variety of smart

*ATowaradneavofrrk for Smart Cities: A Comparison -HobnlL&eoul , San Franci :
Associate Professor, Graduate School of Information, Yonsei University, Seoul, Korea and Marguerite Gong Hancock
Associate Director, Stanford Business School
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devices.-S&o ulh Ret O citizens have access
anywhere.

fwBeoul Net o is divided i métworkd: hr ee communi

1 a Wi-Fi network used to serve administrative functions;

1

30,000 CCTV installations; and

1 the u-service network, which connects the websites of all the public offices under
the Seoul Metropolitan Government, allowing citizens to bypass internet service-
provider networks, and instead access u-Seoul Net for free information on city
services.

A key pillar of Smart Seoul 2015 is to increase access to smart devices and to educate new
users on their operation. In 2012, Seoul began distributing second-hand smartphone devices
to low-income families and others in need. Citizens are encouraged to donate their old
devices when buying new ones by receiving tax deduction. Seoul has been providing
education courses on smart ICTs since 2009, offering both city-run lectures and city-funded
smart ICT classes through private education institutions. Aimed at immigrants, low-income
individuals and elderly people using smart devices for the first time, these classes attracted
over 47,000 people over 2009-2011°

Open data infrastructure

More and more cities are opening up their databases to the public in order to encourage the
reuse of the data stored in them so that businesses and individuals can create value out of
the data, both for themselves and for their citizens. For example, Open Square” launched in
April 2012, is a mechanism through which Seoul discloses administrative information to
citizens and the private sector. There are 880 different datasets, which provide information
on child-care services, public-transportation routes, bus arrival times, parking availability,
weat her conditions by region, and Seoul &s
maps, internet links, graphs or statistics. The data is freely available and city administration
encourages the information to be used to develop smart city applications that improve the
efficiency and quality of public services.

Visualisation

Singapore is another good example of a city that is using technology to achieve an open
governance model. LIVE Singapore!® provides the citizens of Singapore with access to an
open platform of real-time information about the city. LIVE Singapore! uses visualisation to
help extrapolate meaning from the vast amounts of data produced by the city that of interest
and relevance for its citizens. For example, one of the visualisations is city data that is
combined with GPS data from taxies. Singapore's mobility is heavily reliant on taxies and
when it rains it is very difficult to get a taxi. One of the practical outcomes of the visualisation
of the data was for the city to design streets more sensibly and create practical software
applications to help people catch taxies.

68 our ce: AiSmart Citi es -TSTechnolbgy Waich BRepartd-ebruaryu2@18 o , I TU
" Seoul Open Data Square, http:/data.seoul.go.kr/index.jsp

SLIVE Singapore is a project of SENSEable City Lab and part of the Future Urban Mobility research initiative at the Singapore-
MIT Alliance for Research and Technology (SMART), and funded by the National Research Foundation (NRF) of Singapore.
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http://data.seoul.go.kr/index.jsp

LIVE Sngapore!

Source: http://senseable.mit.edu/livesingapore/visualizations.html
Simulation and Gaming

Computer simulation tools and gaming® may also contribute in providing a more open
approach towards the governance and planning for smart cities. For example, Singapore is
developing a complex system modelling tool'® that has the ability to simulate various built
environments, which also takes into account the behaviour of the residents and then
recommends an optimal scenario to meet the desired outcome of the living environment.
The tool reduces the risk of physical trial and error by providing a virtual platform for testing a
planned environment before developments are actually implemented.

Source: http://www.hdb.gov.sg/fi10/fi10296p.nsf/PressReleases/FAFC60FD82B4773648257B8700237C45?0penDocument

| BMés fACity' ande fgPd naefd arelgmmegOnhithyhave been utilised by cities
such as in Istanbul, Amsterdam, Chicago, Memphis, New York and San Jose as a means to

®Gaming here refers to fGamif i cMatricoznedws kwh i cehs ifsT hdee fa pnpeldi chbayt i Aonnd rozfe
real life tasks to influence behaviour, i mprove motivation and enl
YI'n June 2013, Singaporeds Housing & Development Board signed a
companies Electricite de France (EDF) and Veolia Environment Recherche et Innovation.

™ http://www-01.ibm.com/software/solutions/soa/innov8/cityone/index.jsp
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build communities of interest, co-design with stakeholders and create strategies for urban
development.

Citizen Engagement

Best practice smart cities understand the importance of enabling, engaging, encouraging
and empowering citizen initiatives to achieve transformative economic, social and
environmental benefits. For example, Seoul encourages its citizens to contribute ideas about
city policies and to discuss suggestions directly with city officials through OASIS, an Online
Policy Suggestion System'®. The ideas suggested by citizens through OASIS follow three
stages to become city policies

1 Ideas are reviewed through online discussions, with the participation of public
officers, experts and citizens;

1 Ideas reviewed through offline meetings between the citizen who proposed the
idea and policy-makers in order to expand the proposal and to establish feasibility

1 Ideas are implemented into policy.

In a report by the Institute for the Future and the Rockefeller Foundation®, it suggests there
is a role for entrepreneur s, hacker s, and
that urban data in the form of information can promote cities that are more democratic, more
inclusive and more resilient. These do-it-yourself urbanites use open-source technologies
and cooperative structures for citizen-driven initiatives, strengthening social commitment and
ensuring that technological process remains in line with civic interests. Many cities around
the world are organising AHackathonso whi
(such as weather / transport / traffic data) over a short amount of time and for these teams to
unravel and translate this data into a useable application that engages citizens. For example,
the Infocomm Development Authority of Singapore (IDA) organised a 2 day Hackathon,
which attracted over 150 participants, including urban planners, architects, sustainability
experts, technologists, researchers, developers and designers to co-create new prototypes
to help Singapore become a more liveable, competitive and sustainable city™.

Integrated management structures

Not all cities have a single, transparent governing body that is responsible and accountable
for delivering smart city developments. Instead many cities have fragmented management
structures that split the various layers of governance such as Federal, Municipal and City,
which then leads to increased inefficiency and wasted resources. However, there is a
growing trend amongst successful emerging market cities in implementing new types of
management structures that enable faster and more accountable decision making. For

12 http://www.playthecity.nl/

3 Source: Networked Society City Index i citizen perspective; Ericsson and Arthur D Little

14Source: AA Pl anet of Civic Laboratorieso, 2011
http://www.iftf.org/fileadmin/user_upload/downloads/IFTE_Rockefeller _CivicLaboratoriesMap.pdf

% Source: http://www.upsingapore.com/data-in-the-city/
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example, for its Rio+20 initiative'®, Ri o de Janeiro established

cross functional staff t hat are dedicated

AiTransparency helps department s ibatterRityo

services and RodiidocRosae Special Advisor to the Mayor on
Sustainability, Rio, Brazil*’.

2.2.2. Financing
Smart city projects require substantial financial investment and financing remains one of the
greatest challenges facing smart city initiatives. Financing of smart city projects may be
provided by government funding, either through state-owned banks such as is the case for
Masdar City*® or from direct public sector financing. However, for most smart city projects
private sector investment is required to fill funding gaps.

Some of the most common financial instruments utilised by cities globally, for smart city
projects include:

Public Private Partnerships

Green Bonds

Energy Saving Performance Contracts
Tax Increment Financing

Crowd Funding

Private Investment

=A = =4 -9 -1

Public Private Partnerships

Private sector involvement in smart city projects can take the form of public-private
partnerships (PPPs), in which the long-term risk is transferred to the private sector. There
are many successful examples of PPPs that have been deployed to fund smart city
developments across the globe as can be seen in Figure 5: C40 (Climates Leadership
Group) "best practice" Projects overleaf

'® Rio+20 is the short name for the United Nations Conference on Sustainable Development, which took place in Rio de Janeiro
in June 2012.

YSource: Page 20 A | nf orwaBdomo mMaa sk ed fp | Giicteise s of hTeh eNeCl i mat e

8 Masdar City is a green-field smart city project funded by the government of Abu Dhabi and administered by Masdar, a
government-owned investment vehicle that manages projects to support the growth and economic diversification of Abu Dhabi.
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Figure 5: C40 (Climates Leadership Group) "best practice" Projects

Paris France PPP Concession
London UK PPP
Barcelona Spain PPP
Cisho MNorway PPP
Bicycle sharing Lyon France PFPP
Stockholm Sweden PPP
Transport Brussels Belgium FPP
Sevile Spain PPP
Drusbdin Ireland FFP
Copenhagen Denmark NGO
Bicycles paths Bogota Caolumbia In‘house
Congestion charge | Stockholm Sweden tP rocuremen
|_Austin LSA In-feouse
Melboumne Austrafiz || TOCUTEMEN | o iy and instal
Renewable enengy t
sunply Rizhao China Public Regulation, subsidy
Energy Barcelona Spain Public: Regulation
Chicago USA In-house
Energy sawings Copenhagen Denmark In‘house
Tokyo Japan Public Regulation
Street lighting Los Angeles USA In-heouse
Berlin Gemany PPP ESP
Busdding Energy sawings Londan UK FPP EFC
Stuthgart Gemmnany In‘house
Faris France FPF FFI*
"'j‘:“b;“ - Dongguan China FPP
I P
e management Dhaka India NGO
Tokyo Japan In-house
Water Water distribution Emefuloni im PPP BOT
Austin USA Public Regulstion, subsidy
Source: Page 30 AFinancing Green Urban I nfrastructureo; OECD Regi

However, there has been some reluctance by cities, notably in the United States (US), to
allow private funds to own core infrastructure and an even greater reluctance to allow private
companies to profit from the infrastructure. Examples of initiatives which have been
deployed to stimulate PPP funding for smart city projects include:

{1 Financial and tax incentives: The government of South Korea has introduced
various kinds of financial and tax incentive policies to facilitate smart city
infrastructure PPP financing, to support its First Five-Year Action Plan for Green
Growth, initiated in 2009. Incentives include®®:

A Construction subsidies: the ratio of subsidy to construction cost for
environmental projects is stipulated by law (50% to 80%) where more

19Source:Page33ﬁFinancing Green Urban Infrastructureo; OECD Regional
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green-oriented projects are eligible for larger subsidies than the other
projects.
A Compensation for base cost: the government assumes a portion of

i nvest ment risk. This risk is |limited t

have been in the case of a public-financed project; subsidies are provided
only when the actual operational revenue surpasses 50% of investment
risk.

A Infrastructure credit guarantees via the Infrastructure Credit Guarantee
Fund (ICGF): the ICGF provides credit guarantees to concessionaires
who want to obtain loans from financial institutions for PPP projects.

A Tax incentives in four categories: special taxation, corporate tax, local tax
and exceptions from charges.

91 Enlisting the support of a champion: P3 Global Management (P3GM), a US
privately owned company, enlisted the support of Bill Clinton to help change the
minds of city mayors in the US about the benefits of PPP.

In June 2013, at the Clinton Global Initiative, the United States Conference of

Mayors, which represents more than 1,300 cities, passed a key resolution to
support public private partnerships in America. As part of the agreement, P3GM
will work with US cities to develop smart city public private partnerships, provide
the upfront cash investment for the project and implement a range of smart city
solutions such as networked light-emitting diodes (LED) street lighting, increased
broadband access, interactive informational kiosks, and public Wi-Fi hotspots. In
return, P3GM secures the long-term management and investment rights of the
assets.

Green Bonds

Green bonds are financial instruments that cities may utilise to attract private finance for
smart city projects. Green bonds are fixed-income securities issued to raise capital for a
project that contributes to a low-carbon, climate-resilient economy. Green bonds can be
issued by governments, multinational banks or corporations, most to date have been issued
as AAA-rated securities by the World Bank and other multilateral development banks.

Green bonds have been designed to attract capital from institutional investors, or as a
means for governments to direct funding to climate change mitigation. The current market
size for all green bond issuance, approximately USD 15.6 billion, is still marginal (0.017%)
compared to the capital held in global bonds markets®. Some cities such as Chicago have
developed their own green bond programme for energy efficiency and renewable energy
goals.

Energy Saving Performance Contracts

Energy saving performance contracts (ESPCs) have been used to fund smart city projects
notably in the US. The initial capital investment is provided by the financial community and
the services are delivered by Energy Services Companies (ESCOs). The financier is paid

20Source: Page 43 AFinancing Green Ur ban Waorking Bapdrsr2012/i0ur e 0 ;
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back out of the accrued energy savings, with the ESCO guaranteeing a certain level of
savings or performance. If the performance standards are not met, the ESCO is responsible
for paying back the loan.

An example of where this type of financing was implemented is in the City of Houston.

Schneider Electric leveraged an ESPC to perform energy efficiency retrofits on 40 municipal

buil dings. The infrastructure wupgrades decr eas
sustainability rating and also saved the city $3 million annually in energy and water costs*"

Tax Increment Financing

Tax increment financing (TIF) is an economic development tool used in the US and Canada
to encourage the redevelopment of areas in need of revitalisation and brownfield
remediation. Cities designate a TIF area for capital improvements and then earmark any
future growth in property taxes to pay for investments in infrastructure and other economic
development initiatives.

TIFs were first introduced in the US in 1952 and have been widely used by some states. For

example, in Chicago, 10% of all property taxes were earmarked for TIF purposes, and TIF

di stricts covered more than 25% of the citybs g
Canada in 2008 and are not nearly as widespread as in the US.

Crowd Financing

Crowd financing is a method of raising funds from individuals who network and pool their
money, usually via the Internet, to support efforts initiated by other people or organisations.
Although this funding mechanism is still in its infancy, crowd funding has been identified as a
potential funding mechanism for supporting city wide projects and overcoming barriers
related to financial and other constraints.? For example, the city of Chicago is a case where
local community members are willing to play a role in the implementation of renewable
energy projects through a community-based crowd funding model**.

Private Investment

Some smart city projects are funded entirely by private companies. For example, the City of
Incheon gave development rights to a 70/30 partnership between developer Gale
International, a global estate development and investment firm, and construction manager
POSCO E&C a Korean steelmaker to develop New Songdo City** The project has an
estimated cost of $35 billion and in 2006 Morgan Stanley became the first financial institution
to make direct cash investment, totalling $350 million.

Private companies may also be prepared to help fund smart city projects when they can
directly benefit from the project. For example, Duke Energy provided USD4.1 million to set

22 dNDSY GCKS {YENI /Adé& /2NYSNBG2YSY ! Nbly 9FFAOASYO&és o6& [/ KINX

2 Smart Cities Stakeholder Platform, Finance Working Group, Guidance Document, Financing Models, For Smart Cities;
Jorge Nufiez Ferrer (Chair of Finance Group), June 2013

Bsource: AFI NANCI NG LOCAL RENEWABLE ENERGY PROJECTS: Encouraging
futured Mark Silberg

2 New Songdo City, located on a man-made island about 40 miles from Seoul, South Korea. Its overall development goal is
ACompact, Smart and Gr e e n-thidthelgraemmusagases df @simdamsizecitonl y one
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up an energy efficiency project in Charlotte, US. The project, which uses connected
electricity meters to better match supply and demand and educate employees on more
efficient energy usage. The benefit for Duke Energy is that the project helps it anticipate and
meet peaks in demand without having to invest in costly new generating infrastructure and in
addition the lost revenues resulting from reducing energy consumption are paid to Duke by
the North Carolina Utility Commission.

2.2.3. Business models
Cities across the globe are exploring new business models to fund their smart city projects.
Some examples of emerging and innovative business models include:

Cloud-based, pay-as-you-go models
Creating revenue from data

Pilot projects

1 Smarter procurement

= =4 =4

Cloud-based, pay-as-you-go models

Increasingly cities are making use of cloud-based or managed smart city services, paid for
on a pay-as-you-go basis, as a more cost-effective solution than investing in their own
dedicated infrastructure. As well as reducing the need for up front capital spending, a cloud
service provider may also be able to achieve economies of scale and scope and hence
reduce the cost of delivering the service.

Sout h Koreabs Busan s ma+bdsed dnfrastyucture delivaradi by g
partnership between the local government, Cisco and Korea Telecom (KT). The cloud-based
architecture enables the provision of new smart city services to a large number of users. The
public private-partnership set up between Busan Metropolitan City, Cisco and KT, shares
both the costs and the risks of the project. The role of the mobile operators in this model
goes beyond connectivity. KT, for example, has been instrumental in supporting and
investing in the design and development, and manages the overall operation of Busan smart
city platform. KT is also providing several crucial enablers of the new cloud based model: its
mobile broadband network contributes to deliver ubiquitous coverage and bandwidth for the
city, while cloud-based applications are accessible via mobile and embedded devices. The
initial results of the smart city project show that is a new source of revenue for the
government, first year revenue in excess of USD2.2 million, and a driver of new jobs in local
companies.”

Creating Revenue from Data

Cities, such as San Francisco, Seoul, Singapore and Helsinki have created open data web
portals that make selected data generated by city services available to anyone free of
charge, including application and service
open data depository provides a platform that third parties have used to create apps and
services, such as a map of privately owned, but publicly accessible, spaces in the city and a

®Source: fSout IGreghaCitydmartBity Bulds on Cloud Services Delivered by
Public-Private-Par t ner shi po; GSMA Connected Living Programme
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service that shows people where they can recycle, reuse or compost specific products and
materials.

Private sector use of public data can generate substantial value. Denmark, for example

estimated the businessre-use of public data could amount to m
while the social benefits wo w0% of this1banefit was o0 a b oL
estimated to come from the private sector.”®

In this model, the objective for cities and governments is not to generate revenue from the

public data collected via their smart city project, instead the goal is to provide a platform with

the right governance structures that encourages the use of the data to create new jobs, drive

costs down, generate significant benefits for citizens and promote digital businesses within

their cities.

Pilot Projects

Vendors or solution providers might be willing to provide technology for early projects in

order to use certain smart cities as reference accounts. Examples include

1 The Smarter Cities Challenge, launched in 2011, is a competitive grant program
awarding $50 million worth of IBM expertise over three years to 100 cities around
the globe.

1 Vodafone and IBM shared the cost of the Istanbul in Motion pilot, which is a
project that aims to make public transport in the city more efficient and cost
effective.

There are also a number of government support schemes, which may assist innovative
businesses to start up or to demonstrate and deploy smart city innovations. For example

1 In 2012, the Australian government committed up to AUD 100 million (circa USD
91 million) to develop a Smart Grid, smart city demonstration project in
partnership with industry.

1 InJune 2013, the Energy Market Authority of Singapore awarded research grants
totalling about SGD 10 million (circa USD 8 million) for 6 pilot projects on Smart
Grid technologies.

1 In2011 and 2012, Ch i & Midistry of Science and Technology initiated two
batches of ICT and smart city projects under the National 863 plan, with the
objective of supporting R&D in key smart city technologies. For example, the
comprehensive technical solutions for the system interconnection of city
operation and service application, data sharing of different systems, real time
high quality analysis, real time show technology etc.

1 In 2013, MOHURD cooperated with the China Development Bank issued the pilot
projects of smart city, the line of credit might reached 80 billion RMB.

Smarter Procurement

City authorities and property developers spend vast sums of money on smart city
infrastructure and services but the scoring systems for the procurement of these items are

often based on traditional systems, which create no incentive for the suppliers to offer

®sSource: Page 34 A I nformation Marketplaces: The New Economics of
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innovative solutions. However, there is how a trend amongst policy makers to implement
more creative and innovative approaches to procurement of city services so as to encourage

service providers to offer Asmartero sol ut

outcome based procurement criteria such as lowering congestion or carbon impact in traffic
systems and/or introducing more open criteria to incentivise suppliers to provide more
innovative and creative smatrt city solutions.

An example of a city that has engaged smartly with its supplier is the City of Evansville, US,
which negotiated a performance based contract with its supplier Johnson Controls on their

Smar t City 2.0 Initiative. The project i ncl

water meters that use wireless meter reading technology, improvements to
water/wastewater treatment systems and harnessing renewable energy at those treatment
plants. Smarter procurement has enabled the city to use a portion of the guaranteed savings
made to pay for the project itself without rate increases to the residents of Evansville®.

2.2.4. Smart city services
There are many types of smart city services which have been deployed across the globe to
address the problems and development priorities of cities, for example:

1 Smart traffic systems which use data from sensors to proactively reroute traffic
to avoid congestion and maximise road utilisation.

1 Smart grid technology which enables end users to be more efficient with their
energy uses, and allows utility companies to proactively identify and repair
energy or water leakage.

1 Public safety and security systems that measure real-time people movement
that can be used to alert police or transport networks.

1 Smart health solutions which remotely monitor chronically ill patients so they
can remain longer at home and reduce the pressure on resource-constraint
public hospitals.

1 Smart learning solutions such as virtual classrooms and new learning
environments that improve student outcomes, increase efficiency, enhance safety
and security.

Data from the GSMAOGs Qpapubbcaatabake df triak anchapmntercialc k e r

smart city projects with the involvement of mobile operators (see Error! Reference source
not found.) and AToward a framework for Smar t
Franci sco & skensgur r7:dSanerdCity( Services in Seoul, San Francisco and
Amsterdam - 2012) provides an indication of the range and distribution of smart city services
that have been deployed/are being implemented around the globe.

Figure 6: Global Smart City Services with Mobile Operator Involvement - 2013

z Source: City & JCI Agree to Final Terms of Smart City 2.0 Initiative;
http://www.evansville.in.gov/index.aspx?page=9&recordid=1558&returnURL=%2Findex.aspx%3Fpaqe%3D60
31

ons.

udes

Ci

ti

€


http://www.evansville.in.gov/index.aspx?page=9&recordid=1558&returnURL=%2Findex.aspx%3Fpage%3D60

Category Percentage of projects

Transport: includes public transport, intelligent transport systems 39%
and parking

Environment/Energy: includes energy-efficient buildings 37%
Municipal projects: includes  waste  management, 19%
modernisation of water systems, smart lighting systems, public

safety and city resilience programmes

Economic stimulus and open data 5%

Figure 7: Smart City Services in Seoul, San Francisco and Amsterdam - 2012

Category Percentage of service (by category)

Seoul San Francisco Amsterdam

Crime/Disaster Prevention 9% 17% 2%
Environment 5% 15% 19%
Education 2% - 2%
Public Administration 13% 12% 22%
Facility Management 14% 3% 2%
Job Creation/Business 3% 3% 4%
Tourism/Culture/Sports/ 22% 15% 26%
Leisure

Transport 20% 35% 15%
Medical Welfare/Health 8% - 4%
Other 3% - 4%

As can be seen there are a large number of smart energy/environmental and transport
projects, which is hardly surprising given that the environment and transportation are the
most frequently identified challenge areas for cities. Municipal governments are therefore
using ICT as an enabler to

A Use energy more efficiently both to reduce their costs and to improve the
environment both directly through lower pollution and indirectly through lower
greenhouse gas emissions.
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A Encourage the use of public transport by providing sufficient number of buses,
trains and Mass Rapid Transport systems to ease congestion by reducing the
number of private vehicles on the road, and reducing the time it takes citizens to
get to and from their place of work.

Although open data and economic stimulus projects are fairly small in number they are likely
to increase as more cities see the benefits of capturing data and make it available to the
private sector to develop innovative new services to drive economic growth.

Annex 1: Smart City Service Examples, provides a range of examples and case studies of
smart city projects, which have been deployed around the world.

2.2.5. Technology
This section of the report explores the technologies that are both driving the increasing
supply of urban data and those that are enabling opportunities from the data to be realised
to generate innovative smart city services, namely:

Broadband connectivity

Internet of Things/ Internet of Everything
Smart personal devices

Cloud computing

Big data analytics

= =4 =4 =4 =9

Also included in this section is an overview of the global technology companies that are
offering smart city solutions. Finally to complete the picture, a summary of the evolving
technology standards for smart city technology solutions is provided.

Broadband Connectivity

Broadband, ubiquitous and convergence is the global trend in ICT infrastructure.
Transporting the vast volume of data created by such things as utility meters in smart grids,
traffic information sensors in roadside infrastructure and micro-payment data in mass rapid
transport systems requires high capacity ubiquitous fixed (e.g. cable, xDSL, FTTx,) or
wireless (e.g. LTE, Wi-Fi, WiMaX) broadband networks. Most cities in the developed world
already have broadband infrastructure, albeit in some cases bandwidth is constrained due to
the underlying technology. In comparison, cities in poorer developing countries, there has
been limited investment in broadband infrastructure.

Investment in broadband networks is likely to increase as demand grows throughout the
urban world. Governments are realising that broadband networks are vital to national
competitiveness and are a key enabler of delivery of public services (see section 2.3.7
Government policies).

Internet of Things/ Internet of Everything
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IoT is a new infrastructure which expands the services and applications provided by the
present communication networks and the Internet. Sensing and identifying the physical world
by utilising sensor technologies and intelligent devices, loT through transmission and
interconnection of networks performs computing, processing and knowledge mining, in such
a way as to realise information interaction and seamless interaction between human and
objects as well as between objects, thereby serving the purposes of real-time control,
accurate management and scientific decision-making of the physical world. % It
encompasses various identification, sensing and communication Technologies such as
Radio Frequency ldentification (RFID), wireless sensor networks, actuators, Near Field
Communication (NFC), ZigBee and Bluetooth.

IoT solutions are deployed in sectors including automotive, transportation, smart homes,
energy, utility, security, surveillance, public safety, financial services, retail, healthcare,
industrial, warehousing, and distribution. Sometimes IoT is used synonymously with the term
machine-to-machine (M2M).

Cisco estimates that there were about 200 million things connected to the Internet in the
year 2000 and that this number has increased to approximately 10 billion by 2013. Cisco see
the next wave of dramatic Internet growth will come from a combination of machine-to-
machine (M2M), person-to-machine (P2M), and person-to-person (P2P), which they
describe as the Internet of Everything (I0E)*.

Figure 8: Internet of Everything

Fixed"” computing Mobility / BYOD inlernet of Things  Internet of Everything

S0B

108

Source: Csco IBSG, 2013

Cisco predicts that the IoE Value at Stake (higher revenues and lower costs) will be USD 4.6

trillion in Value at Stake for the public sector over the next decade (compared with USD14.4

trillion for the private sector over the same period)®*. The USD4.6 trillion in public sector

Val ue at Stake wil!/| r e s u |l -sectdr organisatioms nénsige asseits)] i ty t o
optimize performance, and create new business models. The five primary drivers of I0E

Value at Stake for the public sector are:

% The White Paper on the Internet of Things, 2011. China Academy of Telecommunication Research of MIIT.
®source: Cisco White Paper, AEmbracing the Internet of Everything
Joel Barbier, Doug Handler; 2013
¥'S0 ur tnternebof Everything: A $4.6 Trillion Public-Se ct or Opport uni t y dstophdrRebergehAntablad| ey, Chr i
Dixit, Vishal Gupta; Cisco White Paper ; 2013
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1 Employee productivity: improving labour effectiveness for new and existing
services.

1 Connected militarised defence: generating a fourfold force-multiplier effect through
improved situational awareness and connected command centres, vehicles, and
supplies.

1 Cost reduction: improving labour efficiency and capital-expense utilization, leading
to reduced operational costs.

1 Citizen experience: shortening fisear cho tronmeng ,and i

produces better health outcomes
1 Increased revenue: improving the ability to match supply with demand, while also
enhancing monitoring and compliance.

Smart Personal Devices

Circa 5 billion people have access to mobile phones and more than 1 billion of these are
smartphones and based on current growth rates this is likely to reach 4.5 billion by 20183
Smart devices have considerable computing power and are capable of generating vast
amounts of data that can be used to generate smart city solutions. For example, Google
Maps and its traffic data app provide the user with a map of the city and a representation of
the traffic flow. However, Google is able to get a better real time picture of traffic flow by
using a crowd-sourcing model where people's smartphones become sensors. Smartphone
locations are tracked by cell-phone companies, which gives a measure of how traffic is. As a
result, the same people who are using Google's map application may also be sending
Google traffic data to inform the map and hence improve the accuracy of the traffic flow.

Cloud Computing

Cities need to collaborate and share information across public and private communities and
cloud based city services may help cities achieve this objective. Cities that make use of
cloud based services, which are paid for on a pay-as-you-go basis, may also be more cost-
effective than owning dedicated infrastructure. Cloud computing is also likely to drive
innovation in new smart city services by providing the computing capabilities to data mine
and analyse the large public data repositories and personal data from smart connected
devices.

In addition to reducing costs, cloud-based smart city services are likely to be more efficient
than city owned data centres. A report published by Microsoft Europe and the Global e-
Sustainability Initiative (GeSl) predicts that more than USD 2 billion in energy savings could
be achieved if 80% of public and private organisations in 11 countries switched to cloud-
based email and other software solutions®.

However, some local governments are concerned about the implications of cloud based
services for citizen privacy and data ownership. Cities will need to develop a strategy, in
conjunction with their cloud service provider, to consider the legal and jurisdictional issues of
data privacy and security (see section 2.3.7 Government policies).

% Source: Patrick Cerwall, director Strategic Marketing and Intelligence, Ericsson; July 2013
http://www.lafabriquedelacite.com/en/speech/which-could-be-impacts-ntic-urban-life

%2 Source: http://www.greenbiz.com/blog/2013/07/01/icymi-what-will-smart-city-look-2050

35

mpr ov


http://www.lafabriquedelacite.com/en/speech/which-could-be-impacts-ntic-urban-life
http://www.greenbiz.com/blog/2013/07/01/icymi-what-will-smart-city-look-2050

Big Data Analytics

Data sharing mechanisms such as open Application Program Interfaces (APIs) have played

an important role in encouraging the application development community to develop
innovative new smart <city services. According t
New Economics of Citieso, there has been an exg
since 2005, rising from approximately 235 publically available open APIs in 2005 to just

under 6700 in 2011%.

Figure 9: Rates of Change in Open APIs Associated with City Infrastructure
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By compiling volumes of existing data into one place, governments provide the platform for

businesses and individuals to develop new services and solutions. Advances in computing

and analytics enable developers from both the public and private sectors to transform this

fibig datado into new applications that were not
sil os. For exampl e, New York Citybés data-analys
spatial sewer data and health department inspections information that led to a 95% success

rate in tracking down restaurants that were illegally dumping grease and clogging up the

sewer lines®. Police departments in Santa Cruz and Los Angeles have been using an

application call PredPol, which uses predictive algorithms to anticipate future crime hotspots

and pre-emptively deploy officers to the location®.

®¥ Source: Page 35 Al nformation Marketplaces: The New Economics of
3 Source: http://www.nytimes.com/2013/03/24/nyregion/mayor-bloombergs-geek-quad.html?pagewanted=all& r=1&

% Source: http://datasmart.ash.harvard.edu/news/article/to-catch-a-sniper-132
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Smart City Technology Solution Providers

There are many global technology players providing smart city solutions, each with different
strengths and weaknesses. It is beyond the scope of this report to provide an assessment of
these players. However, as a guide as to who are the key players in the market, a recent
report from Navigant Research® provides an assessment of the strategy and execution of
15 global smart city solution providers.

Figure 10: Assessment of Strategy and Execution for 15 Smart City Technology
Solution Providers
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Source: http://www.navigantresearch.com/research/navigant-research-leaderboard-report-smart-city-suppliers

In addition to the large technology players, evaluated by Navigant Research, there are
many thousands of technology companies developing and implementing smart city
solutions. For example, China Mobile, China Telecom, Datang, Huawei and ZTE have
developed a range of smart city solutions. However, to date, no one player has all the
technology capabilities required to deliver the range of smart city solutions. Typically this
has led to technology players forming partnerships/collaborations on a project by project
basis.

®fiNavi gant Research Leaderboard Report: Smart City Supplierso; Jul
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Technology Standards

Many standardisation development organisations have initiated standardisation work for
smart cities. A summary of the status of smart city technical standards is given below in
Figure 11: Emerging Smart City Technical Standards.

Figure 11: Emerging Smart City Technical Standards
Organisation Standard

ETSI A Many technical activities of ETSI www.etsi.org/standards are
linked directly to the concg¢
transportation, M2M, energy efficiency, security, etc.

A ETSI organised 2 events in 2013 gathering multiple players
involved in Smart Cities. The purpose of these events was to
define the driving expectations from an ICT standards
organization with regards to smart cities.

A In October 2013 the ETSI board agreed on the following
roadmap for Smart Cities

o Define a High Level Architecture for smart city from
the ICT perspective

o |Initial in-house standards inventory: main technical
areas and all ETSI specifications that may be applied
in a smart city

o ldentify pertinent players outside ETSI and plan for
outreach. This includes National Standard
Organisations.

0 Prepare « ICT standards for smart cities » work-plan
with partners.

IETF IPv6 and 6LoWPAN networking

Routing algorithms (e.g. RPL)

Web of Things (REST for IoT, CoAP, Resource Directory
etc.)

Security (DTLS, TLS, Cipher suites)

> > > >

>

ISO ISO Technical Committee 268, Sustainable development in
communities, focuses on the development of a management
system standard. ISO/TC 268/ SC 1, Smart community
infrastructures, is dedicated to smart urban infrastructures.

0o [ISO 37101, Sustainable development and resilience
of communities T Management systemsi General
principles and requirements

0 ISO 37120, Sustainable development and resilience
of communities 7 Global city indicators for city
services and quality of life

0 ISO/TR 37150, a technical report on smart urban
infrastructures around the world

o0 ISO 37151 standard on harmonized metrics for
benchmarking smartness of infrastructures

A A joint working group (JWG) helps coordinate common areas
between ISO/TC 205, Building environment design, and

ISO/TC 163, Thermal performance and energy use in the

built environment, and has developed a holistic approach to

addr ess buil di ngmaidce. €he eJWG yhas
started work on a standard for addressing the indoor
environmental conditions assumed in energy performance
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calculations.

A ISO/TC 204, Intelligent transport systems, focuses on
standardization of information, communication and control
systems in the field of urban and rural surface transportation,
including intermodal and multimodal aspects thereof, traveller
information, traffic management, public transport, commercial
transport, emergency services and commercial services in
the intelligent transport systems (ITS) field.

A Other Working Groups (WG) and sub-committees (SC)
developing technical standards include:

o0 WG on Infrastructures of sensor network e.g.
ISO/IEC DIS 29182-1 Information technology 1
Sensor networks: Sensor network reference
architecture

o0 WG on Governance of IT which incorporates the
mechanisms, methods, and models which ensure the
conformance of IT to underlying and required
policies, regulations, laws, and ethical guidelines.

0 SC on Telecommunications and information
exchange between systems

ITU-T A ITU-T has established a new Focus Group on Smart
Sustainable Cities to assess the standardisation
requirements of cities aiming to boost their social, economic
and environmental sustainability through the integration of
ICTs in their infrastructures and operations.

OneM2M A Ongoing work on M2M system standardization (COAP, HTTP
binding). The goal of oneM2M (/www.onem2m.org) is to
develop technical specifications which address the need for a
common M2M Service Layer that can be readily embedded
within various hardware and software, and relied upon to
devices in the field with M2M application servers worldwide.

The Internet of Things and | A Provides up-to-date information on standards relevant to
RFID Standards Database RFID and the emerging loT www.iotstandards.org.

ZigBee & WiSun A ZigBee IP - An open-standard 6LoWPAN stack for Home
Area Networks

A ZigBee IP NAN i 6LOWPAN stack for Sub-GHz large area
applications

A WiSun - Sub-GHz 802.15.4g/e and 6LoWPAN consortium

In addition to the technical standards for smart cities there are several supporting standards
that are being developed for smart cities, for example

1 In April 2012 the UK Department of Business, Innovation and Skills
commissioned British Standards Institute (BSI) to develop a standards strategy
for smart cities. The strategy outlines a foundation of knowledge and will include
guidelines, metrics, management processes and technical specification537. In
February 2014, BSI publ i shed, iThe smar:t city frame

37 =

APreparing the way for smart [Oocumerséstandddd/case-studias/BSl-supparting-. bsi gr oup. co
innovation-smart-cities-case-studies-UK-EN.pdf
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guide intended for use by leaders, at all levels and from all sectors, of smart city
programmes. It prowtia®es adgvwiacd,i calkf | d@dtoiwng
practice as identified by a broad range of public, private and voluntary sector
practitioners engaged in facilitating UK smart cities.

1 The Institute for Transportation and Development Policy (ITDP) has developed
The Transit-Oriented Development (TOD) Standard, which was published in June
2013. The standard draws on international expertise to come to a common
understanding of what constitutes urban development best practice in promoting
sustainable urban transport. This includes minimizing the use of personal motor
vehicles and reducing greenhouse gas (GHG) emissions and other negative
externalities associated with their use®.

1 In China, several national standardisation committees and consortia have started
standardisation work on Smart Cities, including China National IT Standardisation
TC (NITS), China National CT Standardization TC, China National Intelligent
Transportation System Standardization TC, China National TC on Digital
Technique of Intelligent Building and Residence Community of Standardization
Administration, China Strategic Alliance of Smart City Industrial Technology
Innovation®,

There are many standards-related initiatives in the smart city eco system. Some standards
are at an early stage of development and others are focused on a narrow scope of work that
may not always have a global perspective. As a result there is a risk that smart city solutions
deployed today may need to be replaced to ensure they are interoperable with future
systems.

Further innovation and cooperation between standard bodies, technology vendors and
network providers is required to ensure smart city ICT infrastructure is based on open,
interoperable and vendor neutral standards.

2.2.6. Smart City Communities
Communities of interest have established alliances to enable better understanding and
collaboration amongst stakeholders involved in developing building smatrter cities. Figure 12:
Smart City Communities provides a sample of some of the global initiatives.

Figure 12: Smart City Communities

Organisation Role

City Protocol A An international association of cities, commercial and non-
_ profit organizations, universities and research institutions

Www.cityprotocol.org whose role is to develop th

approach to rationalize and document city transformation.
Influenced in part by Internet standards bodies, namely the
Internet Engineering Task Force (IETF), the Internet Society
(ISOC), and the World Wide Web Consortium (W3C), the
organisation seeks to promote new leadership models, citizen

% Source: TOD Standard, printed June 2013; ITDP
®Source: ACESI contribution on possible work on Smart Cities in J-
http://isotc.iso.org/livelink/livelink/open/jtc1swg3
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engagement, and effective applications of ICT in delivering a
process for developing Smart Cities.

Citymart.com (formerly Living
Labs Global)

www.citymart.com

Citymart connects cities and solution providers around the
world to improve lives rapidly across cities. The organisation
comprises of 50 cities, commercial and non-profit
organisations.

The Climate Group

www.theclimategroup.org

The Climate Group is an independent, not-for-profit
organization working with a coalition of companies, states,
regions, cities and public figures to inspire and catalyse
leadership for a Clean Revolution: a low carbon future that is
smarter, better and more prosperous for all.

Metropolis

www.metropolis.org

Metropolis association is represented by more than 120
members from across the world and operates as an
international forum for exploring issues and concerns
common to all big cities and metropolitan regions. Metropolis
also manages the Metropolitan Section of United Cities and
Local Governments (UCLG).

New Cities Foundation (NCF)

www.newcitiesfoundation.org

NCF is a non-profit Swiss institution dedicated to improving
the quality of life and work in the 21st-century global city, with
a particular focus on new cities in Asia, the Middle East, Latin
America and Africa. NCF serves a unigue role in developing
new models of collaboration between the public, private and
academic sectors.

Smart City council (SMC)

www.smartcitiescouncil.com

The SMC is an industry coalition formed to accelerate the
move to smart, sustainable cities. Partners include leading
technology companies. The Advisory Board includes leading
universities, research institutes, national laboratories,
development banks, and standards organisations.

The SMC has published a iReadi ness Gu
comprehensive, vendor-neutral handbook for city leaders and

planners to help them assess their current state of technology

and give them a roadmap for developing a smart city.

World e-Governments
Organization of Cities and Local
Governments (WeGO)

WWw.we-gov.org

WeGO is an international organisation committed to
accomplishing three goals. It seeks to share and disseminate
the knowledge and practices of e-governments around the
wor |l d; to achieve fAgreen gtheo
digital divide by providing ICT support to cities in emerging
economies, and to i mpaqualityef life ithtough
greater administrative efficiency and transparency.

China Strategic Alliance of
Smart City Industrial
Technology Innovation

www.smartcityunion.cn

A non-profit non-governmental organisation comprised of
enterprises, colleges and research institutes engaged in
areas related to smart city has about 40 members now. The
alliance has the following main objectives and tasks:
cooperating in common key technologies for smart city,
establishing a mechanism to communicate with the
government and a platform for international cooperation, and
supporting the construction of technological and standard
systems for smart city development in China.
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China smart Cities Industry A A group comprised of about 50 enterprises, public institutions,
Alliance CCIT™ colleges and research institutes engaged in areas related to
WWW.CGit ora.cn smart_city. By seFting up a bridge between its members gnd
wmceorg.en the city, the alliance aims to enhance the technological
innovation capacity of the industry, encourage researches
and innovations in smart industry and modern service
industry, explore the market for smart city application and
formulate industrial standards.

2.2.7. Government Policies
Government policies play a role in driving smart city technology developments. For example,
governments, particularly in East Asia, are supporting smart city pilots and positioning their
industrial champions at the heart of the smart city agenda, with the intention of generating a
6smart infrastructuredé export market.

In Japan, the Ministry of Economy, Trade and Industry has a program underway with
companies, such as Panasonic, Hitachi, Toshiba and others, to develop smart city services
that can be tested in four domestic pilot cities, and sold internationally - Japanese
companies are actively participating in projects in the United States, France, Spain, India
and China. Similar strategies are being followed in Korea.

As broadband networks and cloud computing are key components of smart cities,
government policies towards the legal and regulatory framework for the development of this
infrastructure may also help to support (or hinder) the growth of smatrt cities.

National Broadband Plans

In the recent report fiPlanning for Pr8gdatass:

indicates that countries with a National Broadband Plan have fixed broadband penetration
8.7% higher on average than countries without plans.

“pl anning for Progress: Why National Broadband Pl ans Mattero,

and Cisco; July 2013
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Figure 13: Targets set by National Broadband Plans
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Once the potential impact of factors like higher average income per capita, market
concentration and urbanisation are discounted, research suggests that countries with plans
benefit from fixed broadband penetration on average 2.5% higher than countries without
plans. In mobile, the impact may be even greater; countries which have National Broadband
Plans also have mobile broadband penetration some 7.4% higher on average than countries
without plans.

Cloud computing

Government public policies on issues such as data privacy and security, cybercrime and IPR
protection impact a countryds preparedness to su

The Business Software Alliance (BSA) scorecard examines major laws and regulations

relevant to cloud computinginsevenpo |l i cy categories as weldtedd as ea:
infrastructure and broadband deployment. The results from the 2013 survey are given in

Figure 14: BSA Cloud Computing Scorecard - 2013 overleaf.
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Figure 14: BSA Cloud Computing Scorecard - 2013
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economies, such as Vietnam, face several challenges when it comes to fully
capitalizing on the economic benefits of the cloud.

2.3.Developments in China

The urbanization process has accelerated in China, particularly during the past 10 years with
the urbanization rate reaching 52.6% in 2012. Urbanization is part of China& modernization
process and provides the biggest potential for enlarging the domestic economy. The
definition of smart city is a new development idea and coincides with the process of
informatization and urbanization. Smart city plays a very significant role for China in
developing into a smart, green and low carbon environment which also helps to increase the
happiness of the citizens.

At present, the relevant government departments and various cities in China are positively
promoting smart city devel opment. MI'l T, the Min
the Ministry of Housing and Urban-Rur al Devel opment (AMOHURDO)
Administration of Surveying, Mapping and Geoinformation, the National Tourism
Administration and other departments have carried out relevant work from the aspects of

technical research and development, standard formation and pilot demonstration.

As of September 2013, a total of 311 cities in China have proposed or are embarking on

smart city development, including all cities above the sub-provincial-level, 89% cities at the
prefectural-level and above, and 47% cities at the county-level and above®. During the

ATwel fiyleaFi Péano period, t h ee smartecities is expeetedttone n t i n
be more than 1.6 trillion Yuan®,

Various organisations are involved in the development of smart cities in China, including
Government ministries, Commissions and local governments.

2.3.1. Government Ministries and Commissions
A summary of the key smart city developments undertaken by Government ministries and
Commissions in China is provided below.

1 MIT, the people's government of Zhejiang Province and the National Standards
Commission has jointly signed the Strategic Cooperation Framework Agreement on
Jointly Promoting In-depth Integration of Informatization and Industrialization and
ASmart Cityo Devel opment Pi |. ¥angzhou OCily endt in Z
Changzhou City in Jiangsu Province were awarded by MIIT as the first batch of pilot
cities for smart city development in China.

1 Recently, MIIT launched the EU-China green smart city cooperation project under the
framework of the EU-China Ministerial-level Dialogue.

1 MOHURD printed and issued the Interim Measures for the Administration of National
Smart Cities and the Pilot Index System for National Smart Cities (District and Towns)

! The sStructural hierarchy of the administrative divisions of the People's Republic of China comprises of 5 levels: Provincial,
Prefecture, County, Township and Village
“2 Report on Study of the Progress and Problems of Smart City Development in China, CATR, 2013
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(for Trial Implementation) at the end of 2012, and released the two batches of a total
of 193 pilot smart city development projects in January and August 2013 respectively,
involving 171 cities, which greatly promoted the process of smart city development in
China43.

1 The Ministry of Science and Technology, based on the Smart City Development
Project Phase | of the National Program 863, initiated in March this year the Smart
City Development Project Phase Il in the field of information technology, established
the Chinese independent smart city technology and standard system, and carried out
research on common and key technologies and public service demonstration
applications. The Ministry of Science and Technology and the National Standard
Commi ssion have also jointly selected 20 cit
technologies and standards.

1 The National Tourism Administration launched two batches of pilot smart tourist
projects in 2012 and 2013 respectively and ¢
Pilot Smart Tourism Citiesd respectively.

2.3.2. Smart City Developments
A report on the #AStudy of the Progresdi and P
Chi #,@anductedbyt he Chinese Academy o fCATR®)n@®8® ms Res
revealed that there are many smart city projects spread throughout China. The key
findings from the report are provided below.

1 The 4 municipalities directly under the central government, 15 sub-provincial-level
cities, 241 prefectural-level cities and 51 county-level cities have proposed or are
embarking on smart city developments. There are 311 smatrt cities, accounting for 47%
of the cities at the county level and above. In these cities, there are 52 cities at the
prefecture-level and above have formally proposed smart city development in the
government work report of 2013 and the Twelfth Five-year Plan for National
Economic and Social Development.

1 Twenty three cities have officially released their relevant special plans or action plans
for smart city development, including Beijing, Guangzhou, Tianjin, Shanghai, Nanjing,
Shenzhen, Jiaxing, Ningbo, Suzhou, Yangzhou, Hangzhou, Foshan, Shanwei,
Wuhan, Changsha, Zhuzhou, Xiangtan, Xinxiang, Yunfu, Guyuan, Liaoyuan, Xiaogan
and Shiyan. The two batches of a total of 193 pilot cities (districts, counties and
towns) approved by MOHURD have all formulated their smart city development and
implementation plans.

1 Smart cities range from medium and large sized cities to small and medium sized
cities and in some cases towns. There are a total of 51 county-level cities that have
proposed smart city development, and these cities are mostly county-level cities in
the eastern coastal provinces, including 9 in Guangdong, 6 in Fujian and 5 in

3 MOHURD, http://www.mohurd.gov.cn/zxydt/201308/t20130808 214670.html

“* Report on Study of the Progress and Problems of Smart City Development in China, CATR, 2013
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Shandong respectively. Among the first batch of 90 national pilot smart cities
approved by MOHURD, there are 6 counties and towns; among the second batch of
103 pilot smart cities, there are 20 counties and towns. The scope of study and
practice of smart cities has also extended to provincial level city clusters.

The design and layout of smart cities have been carried out from the perspective of
overall provincial planning. For example, Jiangsu, Shandong and Fujian have
proposed the idea of smart city clusters, and Zhejiang has selected 13 prefecture-
level cities for characteristic application pilot demonstration according to their
characteristics so as to give play to the differentiation advantages and jointly push
forward the construction of fASmart Zhejiangbo.

Smart cities are still mainly concentrated in the Eastern and Central regions in China
largely due to their higher level of economic development and more advanced use of
Information Technology. 82 cities at the prefecture level and above and 52 districts,
counties and towns in the 9 provinces in Eastern China have proposed smart city
development. All the prefecture-level cities in Jiangsu, Zhejiang and Fujian have
proposed or are embarking on smart city development, and 88% and 57% of the
prefecture-level cities in Shandong and Liaoning have proposed smart city
development .Among the prefecture-level cities in Eastern China that have proposed
smart city development, over a half of the cities have a GDP per capita of more than
USD 8,000.

One hundred and nine prefecture-level cities in the ten provinces in Central China
have proposed smart city developments, accounting for 80% of all prefecture-level
cities in Central China.

64 prefecture-level cities in the twelve provinces in Western China have proposed
smart city developments, accounting for 76% of all prefecture-level cities in Western
China.

Greenfield smart cities in China have distinct advantages compared with brownfield
smart city development. For example, Greenfield smart city construction and
municipal facility and land use planning can be implemented synchronously. This is a
breakthrough point and an experimental field for a city with huge functions and
complicated operations. Therefore, Greenfield smart districts have become a new
hotspot in the smart city development practice throughout China. More than 47 cities
proposed smart city development based on their new urban districts in 2012. Among
the two batches of national pilot smart cities released by MOHURD, there are 15 new
urban districts. With the acceleration of the urbanization process, all new cities will be
developed as a smatrt city.

Smart parks, characterized by city-industry integration, are a growing trend in China.
Smart parks, comprising of industrial and technology parks drive local economic
development through the clustering of leading industrial enterprises and corporations.
Encouraging high-end industrial parks, business districts and technology parks to
carry out smart operation and achieve city-industry integration is a prominent feature
of the current smart city development. Among the two batches of national pilot smart

cities released by MOHURD, there are a total of twelve industrial or business districts,
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and these industrial districts, high-tech parks and business districts are mostly in the
eastern regions. The coordinated development of smart cities and industrial function
zones is a new concept of urban development in China.

2.4.Developments in the EU

Although the speed of urbanisation in the EU is currently nowhere near as rapid as in China
or other Asian growth regions, three quarters of Europeans (circa. 350 million people) live in
urban agglomerations of more than 5,000 inhabitants. The urban population is continuing to
grow and is already consuming 70% of the EU's energy. Congestion costs Europe about 1%
of its GDP every year; most of it is located in urban areas.®* Eur ope6s ur ban
very concentrated: Twenty three cities are populated by more than one million citizens, 345
cities by more than 100,000 and only 7% of the EU population live in cities of over 5 million.
Fifty six percent of the European urban population (circa. 38% of the European population)
lives in small and medium-sized cities and towns of between 5,000 and 100,000 inhabitants.
These small and medium sized cities are considered to

Aféconstitute t he buil di ng bl ocks of

struct

ur ban

di stinctiveness to their regional |l andscapes

medium-sized cities T particularly their human scale, liveability, the conviviality of
their neighbourhoods, and their geographical embeddedness and historical character
i in many ways constitute an ideal of sustainable urbanism. “3

Still, the growth and development of cities in Europe pose a major problem for sustained and
sustainable development as cities produce the most waste, are responsible for most energy
consumption and, feature issues such as segregation and unemployment. At the same time
European cities are seen to provide a source for solutions. For example, cities tend to be
populated by a larger density of highly educated citizens and are more innovative through
the bundling of talent. The high density of citizens i and hence challenges i produce more
pressure on finding solutions for problems such as provisions of public services, health care,
education and solutions for maintaining a clean environment.

Because of these observations, there is an abundance of initiatives and measures in place
seeking to support cities in their efforts to tackle the urbanisation challenges and in particular
address the environmental and energy impact cities have. The main effort comes from the
cities themselves, local and municipal decision-making being mostly autonomous with
respect to the way a city manages its resources and services.

For the purpose of this EU-China cooperation, it was considered important to refer to
examples of small and large scale smart city initiatives where EU and non-EU European
cities share their experiences, engage in joint problem solving and where these experiences
can serve as relevant source for other cities anywhere around the globe that seek to engage
in similar ventures. A summary of European smart city projects and programmes to
coordinat e the <citi esAnnexf3f U Snmart City Knpivledga Exchange
and Cooperation Platformsof this report.

“® http://europa.eu/rapid/press-release_IP-12-760_en.htm
“ http://ec.europa.eu/regional_policy/sources/docgener/studies/pdficitiesoftomorrow/citiesoftomorrow_final.pdf. An overview on
the EU6s urban devel opment activities under the ACities of
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3. EU-China Policy Framework
The EU and China are involved in a number of cooperation projects that have some links to
smart city initiatives, for example:

The EU-China Urbanisation Partnership and the EU-China Mayors Forum
The EU-China Environmental Governance Programme

The EU-China Sustainable Urbanisation Park

URBACHINA

EC-Link

=A =4 =041

A description of these and other relevant projects is given in Annex 2: EU-China Cooperation
Facilities Relevant to Smart City Projects.

3.1.Chinese Policy Framework for Smart City Development
This section of the report provides the current policies and regulations of smart city
development in China.

I n August 2013, Chi n a 'Severab Opintores onCRyomatiog Gonsumers u e d
Spending on Il nformati on Technol ogy (hargindfterEx pand.i
ref err edpinibnsd )a,s wihi ch cl early proposes to devel or
cities where conditions permit*’. The Opinions require all pilot cities to issue policies to

encourage market-based investment and financing, information system service outsourcing

and socialized development and utilisation of information resources. The Opinions supports

intelligent upgrading of public utilities and the acceleration of the implementation of smart

grids, smart transport, smart water supplies, smart land administration and smart logistics. It

encourages market players to jointly participate in smart city development. Within the

amount of local treasury bonds approvedby t he State Council, the pe
all provinces, autonomous regions and municipalities directly under the central government

will consider arranging some funds for construction of smart cities. Also, it encourages

eligible enterprises to issue corporate bonds to raise funds for smart city development. In the

same month, the State Council issued the A Br oadb an dStratebyi and dts
Implementation Plan to provide network infrastructure support for smart cities*

MIIT, the National Development and Reform Commission (NDRC), MOHURD and other
departments have introduced the relevant regulations to standardize smart city development
and are described below.

3.1.1. MIIT
In June 2012, the State Council issued Several Opinions of the State Council on Vigorously
Advancing Informatization Development and Thoroughly Ensuring Information Security,
which proposes to:

1 Improve the levels of informatization in social management and urban operation;

" Several Opinions on Promoting Consumer Spending on Information Technology and Expanding Domestic Demand,

http://www.miit.gov.cn/n11293472/n11293877/n15578381/n15578441/15578731.html.

48Not ice of the State Council on Pr Strategy and ItsdmpldmehntatisnlPiam g t he fABr oadba
http://www.miit.gov.cn/n11293472/n11293877/n15432927/n15432975/15595937.html
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Establish a full-coverage integrated information system for social management;
Promote urban management information sharing;

Popularize the grid management model;

= = =2 =9

Accelerate the implementation of pilot demonstration for smart grids and smart
transport; and

f Guide the healthy development of smart city development®.

Since 2011, MIIT has formulated a number of plans associated with smart city development,
including

1 The 12th Five-year Plan for the Development of Information Security Industry
1 The 12th Five-year Plan for the Development of Internet of Things
1 The 12th Five-year Plan for the Development of E-commerce.

The 12th Five-year Plan for the Development of Internet of Things mainly formulated by MIIT
supports the application of demonstration projects in key areas, specifically including smart
industries, smart agriculture, smart logistics, smart transport, smart grids, smart environment
protection, smart security, smart medical care and smart homes®. In addition, MITT issued
in 2013 Special Action Plan for In-depth Integration of Informatization and Industrialization
(2013-2018) **, which proposes 8 actions, including the action to improve the level of
intelligence in key fields and areas such as e-commence, logistics, manufacturing etc., the
action to cultivate smart manufacturing and production models. These key areas are
components of a smart city and will provide a solid foundation for smart city development.

3.1.2. NDRC

NDRC and MIIT, together with the Ministry of Science and Technology, the Ministry of Public
Security, the Ministry of Finance, the Ministry of Land and Resources, MOHURD and the
Ministry of Transport, are studying to draft Guiding Opinions on Promoting the Healthy
Development of Smart Cities ( her ei naf t er Op & f B, ovniah & to beosubmited fi
to the State Council for promulgation. The Opinions will clearly propose the ideas, principles,
main objectives and development priorities for smart city development in China in order to
unify thinking, build consensus and gather forces to strengthen guidance for smart city
development practice throughout China.

The Opinions clearly specifies that smart city is a new concept and a new model of urban
development as well as a new tool and method to promote the transformation of government
functions and social management innovation. A smart city is the product of in-depth
integration of a new generation of innovative IT applications and urban transformation and

“ Several Opinions of the State Council on Vigorously Advancing Informatization and Thoroughly Ensuring Information Security,
http://www.gov.cn/zwgk/2012-07/17/content 2184979.html

50 The 12th Five-year Plan for the Development of Internet of Things,
http://www.miit.qgov.cn/n11293472/n11293832/n11294072/n11302450/14457095.html

*! Special Action Plan for In-depth Integration of Informatization and Industrialization issued by MIIT,
http://Ihrh.smelz.gov.cn/html/2013/0925/290269.shtml
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development and requires cities to realize green, low-carbon and sustainable development.
Smart city construction helps raise the level of intelligence of urban infrastructures, makes
public services more convenient, social management more sophisticated, ecological
environment more livable and industrial systems more optimized, and effectively protects
information security. It helps form the long-term mechanism for sustainable urban
development, raises the overall quality and level of urban development, and promotes
synchronous development of industrialization, IT application, urbanization and agricultural
modernization.

The Opinions proposes to start smart transport, smart grids, smart water supplies, smart
environmental protection, smart medical care, smart old age security, smart communities,
smart homes, smart education, smart land administration, smart logistics and smart credit
systems in order to provide enterprises and residents with more convenient, efficient and
low-cost social services. The Opinions also proposes to select 100 cities of different sizes at
different stages of development in the eastern, central and western regions as pilot and
demonstrative cities for smart city development. After some experience has been acquired
from the pilot and demonstrative cities, China will gradually encourage and support eligible
regions to promote smart city development according to local conditions.

3.1.3. MOHURD
The General Office of MOHURD officially released in 2012 the Notice on Carrying out
National Pilot Smart Cities and issued the Interim Measures for the Administration of
National Smart Cities and the Pilot Index System for National Smart Cities (District and
Towns) (for Trial Implementation) to start the application for pilot cities. The cities that intend
to apply for national pilot smart cities should meet the following conditions:

1 The smart city development has been included in the 12th five-year plan for local
economic and social development or related special programs;

1 The city has completed the preparation of its smart city development plan;

1 The city has established its smart city development funding plan and support
channels (for example, it has been included in the government budget);

1 The main responsible person of the responsible subject is responsible for application
and organizational management of building national pilot smart cities®.

In addition, the Chinese Society for Urban Studies and China Development Bank have
signed the Strategic Cooperation Agreement on the 12th Five-year Plan for Smart City
Development, which requires that China Development Bank should provide an investment
and financing amount of no less than 80 billion Yuan in 3 years after the 12th Five-year Plan
Period to support smart city development in China. Under the agreement, MOHURD and
China Development Bank will promote a new model of urbanization; the smart city
infrastructure and operations services will provide an opportunity to enhance the cooperation

*’Notice of the General Office of MOHURD on Carrying out the Development of National Pilot Smart Cities,
http://www.gov.cn/zwgk/2012-12/05/content_2282674.htm
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among the pilot smart cities in areas such as infrastructure, integrated smart city operating
platforms, urban water supply, building energy saving, green buildings and other fields>®.

3.1.4. National = Administration of  Surveying, Mapping and
Geoinformation

The National Administration of Surveying, Mapping and Geoinformation issued in 2012 the
12th Five-year Plan for Mapping and Geographic Information Technology Development,
which proposes the establishment of technical support system for smart city development™*
In 2013, it issued the Technical Guidance for Establishing the Time-Spatial Information
Cloud Platform for Smart City Development, which propose that the pilot cities should, based
on their built digital city geospatial framework, establish their time-spatial information
databases and cloud platforms through newly adding or expanding the contents, functions
and efficiency of their basic geographic information databases and geographic information
public platforms®®.

3.2.EU Policy Framework for Smart City Development
There is great hope that Smart Cities will create a
range of new jobs and services, through
improvements in resource allocation and usage, | 209 reduction in greenhouse gas
through leveraging public investments in areas of | emissions from 1990 levels
innovative technologies and by creating focus
points for entrepreneurs in all areas of technology
supporting sustainable growth. The main focus of
EU smart city policy measures is in facilitating
smart cities projects to 75%of 20-64 year olds to be
employed

EU 2020 goals

3%0f the EUbs GDP
private combined) to be invested in
R&D/innovation

1 extract more value from existing infrastructure
and capital, via research, technical | 10% Maximum school drop-out rate
development and innovation;

1 create new products and services that
generate economic growth and which meet
social and environmental challenges®®.

20m fewer people in or at risk of
poverty and social exclusion

In all the support measures from the EU level, the environmental dimension of smart
solutions dominates. The programmes designated to the promotion of smart cities primarily
aim at limiting energy use and cut carbon emissions. Smart Cities are one element in the
EUbG s efforts t 0 e gas cemissdNs Hyr 20%,nth incresase the share of
renewable energy to 20% and to make a 20% improvement in energy efficiency. These

%% China Development Bank will provide an investment and financing amount of 80 billion Yuan in the coming 3 years to support
smart city development in China, http://finance.people.com.cn/bank/n/2013/0114/c202331-20194680.html

* The 12th Five-year Plan for Mapping and Geographic Information Technology Development,
http://www.sbsm.gov.cn/article/zcfg/zygfxwj/201202/20120200098291.shtml

*® The 12th Five-year Plan for Mapping and Geographic Information Technology Development,
http://www.sbsm.gov.cn/article/zcfg/zygfxwj/201202/20120200098291.shtml

*® See Deakin, JESSICA for Smart and Sustainable Cities: Defining Smart and Sustainable Cities
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targets have been incorporated into the Europe 2020 Strategy for smart, sustainable and
inclusive growth and into the initiati ve O Resource %fficient Europed.

While these goals are the primary focus of the EU efforts, there are more, partially related

and partially independent targets, such as a more general support towards European
competitiveness in various related fields, such as ICT, e-government, e-health or others. In

order to be able to work with a specific focus
energy-efficient buildings and neighbourhoods for carbon-neut r al citieso rec:
maintainingt he Aener gy efficient neingiyobrientation markdl® conce
also concluded (in its second meeting, Sept. 2011):>®

1 Smart Cities and Communities initiatives should focus on implementation of existing,
advanced state of the art products and services;
1 Research is needed on communications-related aspects to facilitate integration and
interoperability issues, on utility networks and cyber security issues, on overcoming
financial barriers, on developing suitable frameworks for public-private risk sharing
enterprises and on societal aspects regarding behavioural change;
1 Flexibility is required in terms of definition of city and community;
Publ ic private partnerships are a vital succes:
1 Existing technology platforms, trade organisations and networks of towns and cities
should be involved in the programme and in projects.

=

3.2.1. Commission Priorities

These considerations already indicate that ther
Smart cities are an element in a regional development and innovation strategy package, and

require complementary policy measures as they are expected to make a meaningful

economic, social and environmental impact. How various policy and industry fields need to

work together in order to create a policy environment conducive to an environment within

which the private sector can develop and implement innovative solutions for Smart Cities.

These have been summarised by EU Commissioner Kroes, stressing five priorities of DG

CNECT:>

1 Connectivity: Pan-European connectivity is to be promoted through increased work on
high-speed broadband availability, as laid out in September 2013 as a proposal for a
policy reform package under t he headlines
ATel ecommunications Single Marketo.swebassmar t
entrepreneurs and developers, depend on high quality of communications infrastructure,
this is considered a key prerequisite for any smart solutions to be implemented.®

1 Open Data: The recently agreed update on making public sector information available to
the public by creatingan fAopen data by defaultodo system, f
citizens and the administration. Open Data provisions allow citizens and businesses to
make creative and profitable use of the information resources of the public sector. Smart

*7 http://ec.europa.eu/energy/strategies/2010/2020_en.htm
%8 Smart Cities Report, Advisory Group Workshop, 16/09/2011;

http://ec.europa.eu/information_society/activities/sustainable growth//docs/smart-cities/smart-cities-adv-group_report.pdf

9 http://europa.eu/rapid/press-release  SPEECH-13-680_en.htm?locale=en
€ See http://ec.europa.eu/digital-agenda/en/connected-continent-legislative-package for more details.
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cities will benefit in facilitating the development of more and better solutions for key
challenges such as transport and energy use, but also for all walks of city life, if dynamic
entrepreneurs can use government data to develop convenient and intelligent offerings
to the citizens, to the administration and to local enterprises.Gl

f Entrepreneurs and start-ups: | ni ti ati ves such as %“promote@Fut ur e
dynamic entrepreneurial culture around the smart cities, intended to create synergies
and the creation of innovation hubs. This support for entrepreneurship and start-ups will
consist of creating entrepreneurial environments where building blocks essential to
creating new ideas will be supported, and on which specific applications are expected to
be more easily and faster developed and brought to market.

1 5G: The development of smart cities, and the technological requirements that come with
it, will require a substantially improved next generation of networks. Smart city operation
and management and the network usage demands of the businesses and citizens with
regards to bandwidth, speed, reliability and security in an age of ubiquitous computing
and Internet of Things calls for network operators to move fast in entering the 5G stage.
The EU Commission is supporting this in particular by helping to establish PPP
structures for 5G development.®®

1 Innovation: Very specifically oriented towards the support of smart city project
development and implementation, a European Innovation Partnership on Smart Cities
and Communities was launched by the Commission. The partnership is intended to bring
stakeholders from all relevant sectors together, allowing them to share experiences and
success stories, and work together on overcoming existing challenges, with the aim to
foster innovation at the intersection of the energy, transport and ICT sectors.

Details on the latter priority area, the European Innovation Partnership and related initiatives,
are provided in the section on fEuropean Innovation Partnership for Smart Cities and
Communitiesd below. While this is the only priority area targeted directly at the promotion of
smart city solutions, it is important to note that without all five areas advancing in sync, smart
city efforts are likely to remain as isolated technology projects and will fail to realise their
impact on quality of life and the environment. A detailed discussion of the other policy
measures is beyond the scope of this report. However, considering them all as part of one
coherent framework is strongly recommended

When looking at the member state level and at the level of individual cities and regions, it is
not surprising to find an abundance of approaches to the development and operation of
smart city initiatives. The EU is not just characterised by a heterogeneous structure, but with
respect to city governance by the principle of subsidiarity. This allows for most decisions
affecting the city level to be made exclusively on that level, with limited influence of higher
levels of the political hierarchy. This strong degree of independence of EU communities
results in very different solutions being implemented with respect to any aspect of city
modernisation. It also makes it somewhat more difficult to create national or EU-level
approaches to a common and coherent Smart City development.

® On specific programmes aimed at Open Data for Smart Cities see http:/ec.europa.eu/digital-agenda/en/blog/open-and-

smart-cities-common-future. On t he EUG6s Open Da htta://ep.eutopacy/digital-agemda/erdopek-dasaed e
?See Commi ssioner ds s p e kttpieursph.eutrabig/prelssarelease SPEECH- 184671 en.htm

% See http://ec.europa.eu/digital-agenda/en/towards-5¢ for more details.
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This lack of top-down decision-making authority is offset by the possibility to incentivise and
encourage the cities to follow targets developed on EU or national levels by way of providing
additional support. The financial situation of many EU communities is precarious, requiring
not just new ways of finding possible partnerships with the private sector for service and
infrastructure improvements, but also creating the continued need for investigating the
possibilities to benefit from national or European support programmes. As these
programmes allow to jointly follow a coherent path and feature common themes such as
regional cohesion, energy saving or waste reduction, they play an important role in

A

streamlining the citiesd set of policy goals wit

Apart from subscribing to the general goals of smart city development, there are also more
practical challenges to the development of smart cities, such as developing strategic plans
that guide the development and implementation process. The national and regional
authorities need

iét o gu ¢he iright framework and involve the local authorities and the
municipalities to work in designing a coherent smart economy not only on
infrastructures but also on building the services and the human resources for the
future. This requires a strong local engagement and integrated approaches to
planning. Many regional programmes in the past have lacked strategic focus and
integrated actions. 6

Each of the stages of a smart city project (comprehensive or a singular solution) will meet
financing as well as managerial challenges, often requiring a whole new set of skills that
often will have to be developed within a city administration for the first time. In the initial
planning stages, it is vital to formulate a very clear understanding of where in the innovation /
implementation chain the project is to be situated, and from where in the respective stages
know-how, support through national or EU level and funding can be expected. As will be
shown below in the segment on A f iionsafar this, agd
bringing them together and creating synergies to support one city project or action plan can
prove challenging.

3.2.2. European Innovation Partnership for Smart Cities and
Communities
The European Innovation Partnership for Smart Cities and Communities (EIP-SCC)® was
officially launched in 2013. It is governed by the High Level Group, with the Smart Cities
Stakeholder Platform (see below) supporting the implementation.

The EIP-SCC seeks to establish strategic partnerships between industries and European
cities to develop and roll out the urban systems and infrastructures of tomorrow. It aims to
boost the development of smart technologies in cities by pooling research resources from
energy, transport and ICT and concentrating them on a small number of demonstration

% Smart Cities Stakeholder Platform Finance Working Group Guidance Document: Using EU Funding Mechanisms for Smart
Cities.

® http://ec.europa.eu/eip/smartcities/

. This is a joint effort by:

DG Energy: http://ec.europa.eu/energy/technology/initiatives/smart_cities_en.htm;

DG Transport and mobility: http://ec.europa.eu/transport/urban/urban_mobility/urban_mobility en.htm;

DG CNECT: http://ec.europa.eu/information_society/activities/sustainable growth/cities/index_en.htm

55

suppor


http://ec.europa.eu/eip/smartcities/
http://ec.europa.eu/energy/technology/initiatives/smart_cities_en.htm
http://ec.europa.eu/transport/urban/urban_mobility/urban_mobility_en.htm
http://ec.europa.eu/information_society/activities/sustainable_growth/cities/index_en.htm

projects which will be implemented in partnership with cities. The Innovation Partnership will
be fully operational under "Horizon 2020", the new research and innovation funding
framework under the Multiannual Financing Framework 2014-2020.

The High Level Group

The fi igh Level Groupo consists of
CEOs from ICT, energy and mobility
/ transport industries, city mayors,
regulatory authorities and public
financing  institutions. It was
established to support the
implementation of the EIP-SCC. It is
responsible (together with afi S h e 1
Groupo) for t H
Implementation Plan (SIP), which
helps define how concepts to
promoting Smart Cities are put into
practice. It also looks at how the
European Commission can support
these measures during the
Research Framework Programme i
Horizon 2020.

EU Smart Cities Stakeholder Platform

The EU Smart Cities Stakeholder Platform was
initiated by the European Commission with the dual
aim of

9 identifying and spreading relevant information on
technology solutions and needs required by
practitioners; and

1 providing information for policy support to the
High Level Group and the European
Commission.

It is both a web-based and physical Platform open to
anyone who registers on it. Backbone is the
contributions by stakeholders in a bottom-up way,
owned by the stakeholders. The Platform will bring
city authorities, industry, NGOs and civil society
together. It will accompany the implementation of the
lighthouse projects and monitor overall
implementation of the Innovation partnership. It will
organise activities so that experience and knowledge
from lighthouse projects will be shared.
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Source: Houben, Smart Cities & Communities, ICT4E2B Forum, 28 February 2013

At the first meeting of the High Level Group, three priority areas were addressed: Urban
sustainable mobility, Districts and built environment and integrated infrastructure and
processes across these three sectors. Several priority issues and challenges, on which the
SCC-EIP should make progress, were highlighted at the meeting:®®

i Citizen focus: to motivate citizens to take an active role the Partnership's targets and
activities need to be centred on them.

1 Open data: new mechanisms and rules to be put in place to make pertinent data more
accessible whilst also respecting privacy.

1 Baselines, Performance Indicators and Metrics: to create transparency and quantify
progress all actions need to be measurable against clear baselines.

i Standards: to improve predictability and to de-risk investments existing standardisation
activities need to be more closely coordinated and possibly expanded.

1 Procurement & financing: to better reflect total costs of ownership, support for cities
join forces for greater purchasing power, also across borders, procurement processes
need to be modernised.

1 Knowledge Sharing: to steepen the learning curve city administrations and other
stakeholders need to be able to build on past experiences in a systematic way. Annex 3:
EU Smart City Knowledge Exchange and Cooperation Platforms provides a summary of
the main EU Smart City Knowledge Exchange and Cooperation Platforms

1 Integrated planning & management: to overcome silos in city administrations and
industrial sectors a systemic, holistic view is key, leading to integrated approaches for
planning and management.

% http://ec.europa.eu/eip/smartcities/files/executive-report--1st-hlg-meeting_en.pdf
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1 Business models: to foster market uptake, to enable savings for cities and to offer
competitive prices to consumers, new cross-sectorial business models are needed.

At its second meeting in October 2013, the High Level Group adopted the Partnership's
'Strategic Implementation Plan' (SIP) as the basis for speeding up the deployment of
Smart City solutions in Europe. The SIP proposes a variety of actions to drive forward
improvements in these areas. These include a common set of Smart City standards, "open
data by default”, new ways of designing planning solutions, the creation of "innovation
zones", new business models and improving collaborative governance mechanisms
dedicated to integrated city planning and management.

In February 2014, the EIP launched an Invitation for Commitment (ending in June 2014) to
start building a market-place for Smart City actions in the EU and enable stakeholders to
promote these on a European scale and partner with likeminded stakeholders. Interested
parties are invited to join the EIP by committing to provide a measurable and concrete
engagement in support of one or more focus areas, linking energy, transport and ICT in the
urban context.®’

3.2.3. Green Digital Charter®®
The Charter is a EUROCITIES initiative, started by the City of Manchester and Clicks and
Links Ltd, as part of Green Shift Europe, and supported by the European Commission. The
cities signing up to the Charter (currently 30 cities from 15 EU member states) commit to
reduce the carbon footprint of their ICT and roll-out ICT solutions which lead to more energy
efficiency in areas such as buildings, transport and energy.

The participating cities committed toé

1 Deploying five large-scale pilot projects before 2015;
f Decreasing I CTb6bs direct caandon footprint by 3
1 Creating a partnership of cities on ICT & Energy Efficiency to work until 2011.

While not specifically a Smart City initiative, The Green Digital Char t er 6 s goal s of
citiesd carbon footprints makes it an important
smart city projects as a viable option for the cities to comply with their commitments.

Networking Intelligent Cities for Energy Efficiency

Networking Intelligent Cities for Energy Efficiency (NICE) **was established to promote and
support the implementation of Green Digital Charter commitments. It is an accompanying
measure to the Charter developing a common implementation framework, reporting tools
and information resources for classifying, measuring, reporting and supporting actions. It is

87 http://ec .europa.eu/eip/smartcities/aboupartnership/howdo-i-get-involved/index_en.htm

% For more details see http://www.greendigitalcharter.eu/greendigitalcharter,
http://eurocities.wordpress.com/eurocities¥%E2%80%99-green-digital-charter/ and
http://ec.europa.eu/information_society/activities/sustainable growth/green_digital _charter/index_en.htm.

% See http://www.greendigitalcharter.eu/niceproject, also: http://ec.europa.eu/energy/technology/initiatives/smart_cities_en.htm
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led by EUROCITIES in a consortium with Clicks and Links Ltd, the City of Manchester and
the Leibniz Institute of Ecological Urban and Regional Development. The initiative
commenced in September 2011 and will run for 30 months until February 2014.

It is supporting signatory cities in three key areas:

1. Tools for cities: Establishing monitoring and reporting tools for cities to be able to
measure their ICT carbon footprint and link their work to other initiatives. Developing
frameworks for action to aid cities at all stages during their efforts to green ICT.”®

2. City support and action: Offering practical support to cities through a series of
targeted exchange and learning activities.

3. Outreach and engagement: Organising a series of networking and visibility events
to increase the number of Charter signatories and showcase cooperation
opportunities with relevant stakeholders.

With this range of support, NICE is not exclusively dedicated to smart city projects, but smart

city initiatives can receive support in their ICT-related efforts to reduce their carbon footprints.

The project has a special focus on the development of EU-China partnerships as well
as a close collaboration with the Covenant of Mayors. It also works closely with various
initiatives of the international smart city community, such as the Smart Cities and
Communities Platform. It is financed by the European Union under the EU research funding
pr ogr ammé', speEifRally under the Information and Communication Technologies
theme.

3.2.4. Other Initiatives
Other initiatives within the EU that have some direct links and interrelationship with smart
city projects are summarized in Figure 15: Other EU initiatives with links to smart city
projects, below and Figure 16: National Initiative with links to smart city projects
overleaf.

Figure 15: Other EU initiatives with links to smart city projects

Initiative Description

European Urban The European Urban Knowledge Network (EUKN) shares knowledge and
Knowledge experience on tackling urban issues. The key objective is to enhance the
Network exchange of knowledge and expertise on urban development throughout

Europe, bridging urban policy, research and practice.

http://www.eukn.org/

Joint Programme JPI Urban Europe is a research and innovation initiative of EU Member and
Initiative (JPI) Associated States to the EU Framework Programme and aspires to rethink and
Urban Europe manage the increasing urban orientation and concentration in Europe in order
to create and exploit synergy in an urbanised Europe, from an economic, social,
environmental and transport-related perspective, leading to a strengthened

™ The toolkit is online at http://www.greendigitalcharter.eu/nice_toolkit/mainfeed.php, but only accessible to registered Charter

signatories.
" FP7 is the 7th Framework Programme for Research and Technological Development. It will last for seven years from 2007
until2013. The programme has a total budget of over G0 50 billion.
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global position of Europe.

http://www.jpi-urbaneurope.eu/

European Network
of Living Labs
(ENoLL)

ENoLL is the international federation of benchmarked Living Labs in Europe
and worldwide. A Living Lab is a real-life test and experimentation environment
where users and producers co-create innovations. Living Labs have been
characterised by the European Commission as Public-Private-People
Partnerships (PPPP) for user-driven open innovation. A Living Lab employs four
main activities:

1 Co-Creation: co-design by users and producers

1 Exploration: discovering emerging usages, behaviours and market
opportunities

1 Experimentation: implementing live scenarios within communities of users

1 Evaluation: assessment of concepts, products and services according to
sSocio-ergonomic, socio-cognitive and socio-economic criteria.

http://www.openlivinglabs.eu/

European Initiative
on Smart Cities

fithe Eur opean | nit i asuppoers citehandegmns in taklrigt i
ambitious and pioneering measures to progress by 2020 towards a 40%
reduction of greenhouse gas emissions through sustainable use and production
of energy. This will require systemic approaches and organisational innovation,
encompassing energy efficiency, low carbon technologies and the smart
management of supply and demand. In particular, measures on buildings, local
energy networks and transport would be the main components of the Initiative.

The initiative builds on existing EU and national policies and programmes, such
as CIVITAS, CONCERTO and Intelligent Energy Europe. It will draw upon the
other SET-Plan Industrial Initiatives, in particular the Solar and Electricity Grid,
as well as on the EU public-private partnership for Buildings and Green Cars
established under the European Economic Plan for Recovery.’® The local
authorities involved in the Covenant of Mayors (more than 500 cities) will be
mobilised around this initiative to multiply its impact.

http://setis.ec.europa.eu/implementation/technology-roadmap/european-
initiative-on-smart-cities

2 http://ec.europa.eulresearch/index.cfm?pg=newsalert&year=2009&na=ppp-310309
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Figure 16: National Initiative with links to smart city projects

National Level Example: UK Future Cities Demonstrator Programme (http://goo.gl/vagpnZ)

In 2012, the UK Technology Strategy Board started funding feasibility studies in UK cities to show the
value of integrating city systems. The Board identified three systems that lack viable solutions on the
market. It initiated a competition to support their development and fill those gaps in the areas of:

1 platforms to identify community energy patterns down to the building level, with the ability to
predict future demand,;

1 data management platforms to connect city's many disparate data sets, including innovative ways
to analyse and display that data;

1 real-time route planners for commuters, delivery vans, tourists, etc.

Thirty urban areas across the UK competed for a £24 Mio grant. They were granted 50, 000 Euro
each to develop an innovative proposal to dramatically improve their performance. A condition for
entering the contest was that entrants use non-proprietary data formats and APIs. They had to
demonstrate the potential for wide-scale commercial deployment. The city of Glasgow won the
competition, and used the grant money to invest in "super intelligent" CCTV cameras that can be
used to raise alarm when unattended bags are detected, and apps that can help visitors find the
quickest routes."

Asafollow-up to the Future Cities Demonstrator proj
as a technology and innovation centre in London, with £50 million of government support over five
years. It is intended to join business, city governments and academia in an effort to enable business
to develop products and services for the cities of the future. It will test innovative business solutions
through the Demonstrator projects in Glasgow, London, Peterborough and Bristol.

3.2.5. EU Support for Financing Smart City projects
This section focuses on opportunities for cities to get access to financial resources from the
EU level. It should, however be noted at the outset that these funding possibilities frequently
are only part of the overall burden of investment in smart infrastructure and services. In order
to gain access to the funds, it is usually required to already have a coherent and reliable
action and investment plan in place, with a credible mix of own resources and third-party
contributions, for example through public-private partnership agreements.

Studying the financing models used in practice by other cities can provide relevant input and
inspiration about new and creative ways to bundle various kinds of resources into a feasible
and realistic scenario for investment. The good practice examples collected below in this
report when describing the selected dApil ot
and financing arrangements.

3.2.5.1. PPP and Financial Instruments
An increased emphasis will be on promoting on innovation, and on a stronger industry
involvement via the industrial deployment of key enabling technologies, and through PPPs -
institutional and contractual. PPPs are stressed as they are perceived to ease solving
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problems together with industry, support the goal of European industrial leadership and
facilitate prioritisation of Research & Innovation in line with Europe 2020 objectives and
industry needs. PPPs can help leverage research and innovation elements and make
industry more strongly commit industry to joint objectives.”

PPPs are specifically addressed in Article 19 of Horizon 2020 as a tool to implement R&lI
activities of strategic importance. The PPPs <car
(TFEU) or as fAContrattual agreement PPPsoO.

PPPs shall be identified in an open and transparent way based on all of the following criteria:

I The added value of action at Union level;

1 The scale of impact on industrial competitiveness, sustainable growth and socio-
economic issues;

1 The long-term commitment from all partners based on a shared vision and clearly
defined objectives;

1 The scale of the resources involved and the ability to leverage additional investments in
research and innovation;

1 A clear definition of roles for each of the partners and agreed key performance indicators
over the period chosen.

Several initiatives provide templates and guidelines to support the decision-making process.

For exampl e, the European I nvestment Bankds AEuU
which supports PPP development across sectors, developed a Standardised PPP Model

based on a project to upgrade Street lighting in Germany” and a brief summary of the model

is provided in Figure 17: Standardised PPP Model developed by EPEC overleaf.

The EPEC has also published a AGuide to Guidanceo
considering the use of public private partnership (PPP) arrangements and is offering the
AEPEC PPP Guide®d as a web tool

% See Valles, Public-Private Partnerships in FP7 and in Horizon 2020

™ For more details on the distinction see http:/ec.europa.eu/research/industrial_technologies/
" See von Thadden, Financing municipal PPPs, 29.03.2012

"8 http://www.eib.ora/epec/g2a/
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Figure 17: Standardised PPP Model developed by EPEC

Exampl e: EPECO6s standardi sed PPP model

Basic parameters:!

=A =4 =4 -4 4 -4 -4

Contract period (of 20 years)

Core investment-period (5 years), further investments with annual budget
Operation and maintenance of facilities

Energy supply

Ownership of existing facilities remain with the municipality

Transfer of ownership of new assets to municipality once they are operational
Need for documentation of existing facilities, technologies, age and their status
Output-based specification

Structuring the Street-Lightning PPP:

Major replacements during
core investment-period

< Pre-financing >< Annuity financing >

Replacements and new Installations from monthly payments

Operation, maintenance and energy supply

Investment-period (5 years)
O&M-period (20 years)

End of contract

Lessons learned:

il

=A =4

= =4 =4 =4

PPP and partnering contracts offer fast replacement of old facilities to improve traffic safety
and security

Prior to tender an inventory of existing facilities must be prepared by the authority

Case studies proof major energy-saving potentials, major cost-savings for municipalities and
possible risk-transfer to private sector partners

Further LED-developments will increase the saving-potentials

In Germany about 15 EU tenders were closed for PPP street-lighting projects

In the UK more than 20 EU tenders were closed for PPP street-lighting projects

Over the following years many more tenders will be published (more than 300 concessions
will be terminated in Germany)

The models can be standardised and repeated, but financing needs to be adapted to the
institutions available.

Source: von Thadden, Financing municipal PPPs, 29.03.2012
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There is an abundance of potentially applicable EU funding for smart city projects. As the
definition of smart cities from the EU perspective is focused on the environmental and
energy-related aspects, there are many funding instruments with complimentary goals.
These sources of EU funding are not a one-stop solution to get smart city projects designed
and financed. They typically only cover part of the overall investment burden (through
subsidies, grants, or other instruments that help alleviate investment risk, for example).
Combining these sources can pose a considerable planning and management challenge for
the cities, which is also addressed in the EPEC PPP Guide.

The funding received through EU funds can be utilised through designated financial
instruments. This means that for example an EU grant does not go directly to the beneficiary
city, but is received by a financial institution such as the European Investment Bank (EIB),
which transforms it into loans, guarantees, equity and other risk-bearing mechanisms that
better suit the needs of the respective city. While the use of financial instruments requires
additional resources and experience, the institutions offering the instruments (such as the
EIB) play an important role in helping to build up such expertise, increasing the efficiency
and effectiveness of resource allocation by the cities. These financial instruments are of
particular relevance for large-scale investments supported by EU grants.

3.2.5.2. EU Funds for Smart City Development
The EU Cohesion Policy, toget her with the
(Horizon 2020 and COSME) allow the development of powerful integrated energy, transport
and ICT investments. Horizon 2020 and the Cohesion Policy are outlined below.

There is also the Competitiveness and Innovation Programme (CIP) to be considered, which
supports innovation activities with a focus on SMEs. The Entrepreneurship and Innovation
Programme (EIP), the ICT Policy Support Programme (ICT-PSP) and the Intelligent Energy
Europe (IEE) facility are all further possible sources of support for ICT solutions in the Smart
City context. From 2014, the new Programme for the Competitiveness of enterprises and
SMEs (COSME) 2014-2020 will take the place of the EIP.

EUO s

The Smart Cites St akehol der Pl atformds Finance Wor ki nq

guidance document which breaks down the various possible sources of EU funding for
Smart City projects. See Annex 4: EU Funding Sources for Smart City Projects for the
overview and further references as well as Annex 3: EU Smart City Knowledge Exchange
and Cooperation Platforms for an overview over the Smart City Stakeholders Platform.

Horizon 2020

Horizon 20207’ is the new EU research funding programme (2014-2020), replacing the
A Fr amePwyrarkmed ( FP) . It is expected to play
the AEurope 20200 strategy goal of smart.is
structured into distinct parts on scientific excellence, industrial leadership and societal
challenges.

" For details see http://ec.europa.eu/research/horizon2020/index_en.cfm.
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The programme has a short-term planning horizon (every 1-2 years). There is no pre-defined
geographical distribution of funding and projects have a transnational perspective. The
programme will have a total budget of 77 billion Euros. It complements other funding
mechanisms, such as the Cohesion programme. The Horizon 2020 will take full account of
the EIP-SCC in making its funding decisions.

"Lighthouse Projects"

EU funding will be concentrated on a limited number of demonstration projects that
demonstrate technology integration across sectors, and where a city/community showcases
that that their approach can be implemented for reasonable costs and has advantages for
citizens and the whole community. The selected projects will bring competent industrial
consortia (composed of R&D intensive industries from the three sectors) together with
several cities to demonstrate their advantages, so that other cities may follow to implement
the same technologies. Selection and financing of these lighthouse projects takes place
within the Horizon 2020 framework.

Even before the start of Horizon 2020, 0 81 Mi | | i o rnwer® darm&Rkéd ih 2002¢ s

covering two sectors: transport and energy. Demonstration projects financed under the
scheme could be in either one of the two sectors - rather than the two combined. For 2013,
I CT was added as a third sector and the
Whereas in the first year, demonstration projects could be of either sector, from 2013,
eligible projects must combine elements from all three sectors.

The call for proposals will be open to industry-led consortia operating in the three sectors:
energy, ICT and transport. The consortia will need to include partners coming from three
Member States and/or Associated Countries teaming up with at least two cities.

MEMO/12/538 of July 2012 names examples of what kind of projects are eligible for co-
financing as fl.iThesetare pa anédigatiom howevdr, adthe actual
project eligibility depends on the specific call for proposals. The examples mentioned were:

1 Smart buildings and neighbourhood projects: For example, projects that expand the
use of high efficiency heating and cooling (using biomass, solar thermal, ambient thermal
and geothermal heat storage, co-generation and district heating); projects support the
construction of nearly zero-energy buildings and positive energy buildings and
neighbourhoods.

1 Smart supply and demand service project: For example, projects which provide data
and information to citizens and end-users on energy consumption or production and
multimodal transport and mobility services; smart metering and related services for
energy, water, waste; monitoring and balancing the grid; or energy storage (including
virtual energy storage)

1 Urban mobility projects: For example, projects on public transport vehicles that are
able to exchange surplus energy (braking and accelerating energy) with the energy
system; projects to manage energy flows or using hydrogen as an energy carrier for
storing energy and balancing demand at city level for energy and stationary power.
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Smart and sustainable digital infrastructures: Projects to reduce the carbon footprint of
the Internet, in particular data centres and telecoms equipment, including broadband,
intelligent heating, cooling and lighting solutions.

EU Cohesion Policy

EU Cohesion Policy’® has the purpose to stimulate regional socio-economic development in
Europe. Cohesion Policy programmes are designed in shared management with
national/regional authorities with a long-term perspective (3-7 years). The projects mainly
involve actors from one Member State or region.

In October 2011, the European Commission adopted a draft legislative package that will
frame the 2014-2020 Cohesion Policy period. The plans for the 2014-2020 Cohesion Policy
period have EUR 376 bn allocated for spending in economic, social, and regional cohesion
policy. In March 2012, the European Commission presented the "Common Strategic
Framework" to help Member States and regions in setting strategic direction for the next
financi al planning period with a focus on
and inclusive growth. The Commission proposed additional incentives to further the use of
financial instruments for territorial infrastructure, such as provided through the European
l nvest ment B a pragfamme)desshelowd. Ahese incentives include reduced co-
financing rates, extension of the instruments to cover also the Cohesion Fund, the significant
share of resources earmarked to energy efficiency and renewable energy and the
introduction of a mandatory urban priority theme (minimum 5% of the European Regional
Devel opment Fund, AERDFO) .

The cohesion policy will provide support of different investment priorities. Among the most
relevant for Smart City development are provided below:

i Shift towards low-carbon economy in all sectors: Promoting low-carbon strategies for
urban areas (Objective 4)

1 Protecting the environment: Improving the urban environment (Objective 6)

Promoting sustainable transport: promoting sustainable urban mobility (Objective 7)

1 Promoting social inclusion: Support for physical and economic regeneration of deprived
urban communities (Objective 9)

=

The urban development related aspects of the proposal for a cohesion policy under the
Europe 2020 strategy seek to reinforce territorial cohesion by enhancing the integrated
approach to urban development support, improving the involvement of cities and

t

he

reintr oduxcpierg mem t iad s t r a%iTdetnewt soucteral funds strangthero r t .

the role of cities within the context of cohesion policy. The ERDF supports sustainable urban
development through integrated strategies that tackle the economic, environmental, climate
and social challenges of the functional urban areas. A minimum of 5% of the ERDF
resources allocated to each Member State will be invested in integrated actions for

"8 For details see http://ec.europa.eu/regional policy/what/future/index_en.cfm.

™ See Haapakka, The urban dimension in the legislative proposals for cohesion policy 2014-2020.
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sustainable urban development potentially implemented through the Integrated Territorial
Investment (IT1) tool.*

The main facilities within the Cohesion Policy Framework with respect to Smart City
development are: Integrated territorial investments (ITI); Urban Innovative Actions, and
Urban Development Platform.

Integrated and sectoral
investments:
= Thematic cbjectives,
{urban) investment
priccities A\
7 N » Community-ied local \
[y development \
| | ITI delegated to cities
(minimum 5% of ERDF of each

Member State)

ial instruments J

Urban
innovative

7, actions
" Urban {0,2% of ERDF
at EU level
development — vel) =
platform / — —

Integrated territorial investments (ITIl): The ITI** aims to support integrated actions which
can benefit urban areas as it offers the possibility to combine funding linked to different
thematic objectives, including the combination of funding from the ERDF, ESF and Cohesion
Fund (CF). The aim is to better support an integrated territorial or urban development
strategy, with a specific target area at the appropriate territorial scale (e.g. at the level of
neighbourhoods, cities, city-regions, metropolitan areas, rural areas, functional areas).

Urban Innovative Actions: The fAUr ban i n® iosmarert can playcan
important role to support smart city initiatives. Circa 370 million Euros have been allocated
until 2020 to promote innovative and experimental approaches and solutions in the field of
sustainable urban development, such as smart city related projects. Specific activities such
as forward-looking and cutting-edge studies, pilot projects and demonstration projects of EU
interest that are innovative and transferable can be supported through this facility. It is
managed directly by the European Commission and awarded through Europe wide calls for
proposals.

Urban Development Platform: The Urban Development Platform (UDP)® is to promote the
practical implementation of the urban dimension. It fosters the exchange of experience and
capacity building through conferences, working groups for specific issues, best practice
documentation, etc. Target groups are cities managing and implementing ITI and cities
implementing urban innovative actions.

8 The maximum of co-financing rates will be: 75-85% in less developed and outermost regions; 60% in transition regions; 50%
in more developed regions. See Smart Cities Stakeholder Platform Finance Working Group Guidance Document: Using EU
Funding Mechanisms for Smart Cities.

8 Article 7 ERDF regulation (recital 7); Article 99 CPR (recital 21, 65)

8 Article 84 par. 7 CPR; Article 9 ERDF regulation (recital 9 und 12)

8 Article 14 (b) CPR; Article 8 ERDF regulation (recital 8 und 13)
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The Cohesion policy and the Horizon Programme share the same programming period of 7
years (2014-20) and can be synchronised for more synergies and wider funding access.
They serve the Europe 2020 strategy for smart, sustainable and inclusive growth. The key
instrument to maximising the synergies with Horizon 2020 and Cohesion Policy is the
development of research and innovation strategies for smart specialisation. All cities

and regions need specialpaiansarataeagydmarnst a condi

the Research & Innovation elements of the national Partnership Contracts and Operational
Programmes of Cohesion Policy 2014-2020.

3.2.5.3. The Role of the European Investment Bank
As stated above, the EU Commission proposed additional incentives to further the use of
financial instruments for territorial infrastructure. The European Investment Bank (EIB)®
plays an important role for cities seeking to make use of such instruments, as it developed
instruments specifically targeted to complement EU budget funds and private investments a
city has available, providing additional range and flexibility with respect to the use of the
existing financial resources.®

In general, the EIB selects and prioritises projects in various sectors, maximising its impact
on the real economy in line with the EU priorities for growth, employment, cohesion and
economic sustainability. The EIB supports the EU Cohesion Policy objectives, contributing
capacity to work in partnership with public authorities to speed up and increase the quality of
implementation Increase absorption capacity and leverage of EU funds. It supports EU

strategies, including AEurope 20200, through

financial assistance by undertaking joint initiatives with the European Commission (and other
IFls).

The EIB is implementing new products combining EU funds and EIB lending to achieve
greater leverage, i.e. supporting more investments with a given amount of EU budget and
EIB capital resources. These innovative facilities rely on risk-sharing and the blending of
guarantees, grants and financing instruments. In the context of Smart City development, the
most relevant instruments are:*°

f ELENA (European Local Energy Assistance):®” ELENA is an instrument specifically
supporting the early stages of developing a smatrt city plan. It assists local authorities in
development of energy efficiency and renewable energy plans. ELENA seeks to increase
the capacity of local authorities to develop sound investment programmes by covering
part of the cost for technical support that is necessary to prepare, implement and finance
an investment programme (e.g. feasibility and market studies, structuring of programmes,
business plans, energy audits, preparation for tendering procedures).

8 http://www.eib.org/infocentre/events/all/jessica-delivering-smart-city-projects.htm and Barrett, Contribution of EU Financial
Instruments to Smart and Sustainable Cities.

% See Smart Cities Stakeholder Platform Finance Working Group Guidance Document: Using EU Funding Mechanisms for
Smart Cities.

% Relatively risky RDI projects can also benefit from the Risk Sharing Finance Facility (RSFF), a Joint Financial Instrument that
leverages its capital to provide loans, guarantees, and equity-type investments for projects with a higher than normal risk profile.
Urban projects with an innovative character are in principle eligible for RSFF financing. See
http://www.eib.org/products/rsff/index.htm.

8 See www.eib.org/elena and http:/ec.europa.eu/energy/intelligent/index_en.html.
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f JESSICA (Joint European Support for Sustainable Investment in City Areas): ® Was
established in order to create Afinanci al engi
states in deploying EU structural funds. Joint initiative of EC, EIB and CEB. Currently,

EUR 1.77 bn has been committed to 18 EIB JESSICA Holding Funds and 29 Urban

Devel opment Funds (AUDFso0) have beendiverst abl i s
geographically-focused and planning-led investment vehicles supporting the sustainable
transformati on ¥dHey car groaide additiomal sodrces of funding and

thus lower senior debt requirements, lead to an improved capital structure and senior

debt credit quality. Funding cost for Smart City projects can be reduced through the use

of the JESSICA instruments. By helping to reduce the default probability and potentially

reduce the overall funding costs, JESSICA can improve the financing capacity of

municipal PPPs.%

JESSICA support is aimed at projects that could be commercially viable in principle, but require
support to get there as illustrated in Figure 18: Sources of Funding.

Figure 18: Sources of Funding

Increasing commercial viability

= High risk, with littie market
demand evidence or funding
security

« Clear and understandable
risk profile

« Fluid risk profile and little or
no robust market demand
evidence

« Strong rationale for
commercial funding to be
made avallable

»Returns are ‘non-financial’ - Requirement for long term
debt and equity, or additional
funding security or

guarantees are required

« Qutputs essential to
economic development

policy

*Normal levels of commercial
return that commensurate

«Returns are longer term or with risk of project

do not match commercial

needs

«Lack of alternative funders

8 http://ec.europa.eu/regional policy/thefunds/instruments/jessica_en.cfm

¥ See Bhana, JESSICA implementation mechanism and state-of-play.

% More information on JESSICA and how it can be used to support smart city and other urban development projects, see the
overview at:

http://ec.europa.eu/regional_policy/thefunds/instruments/jessica_en.cfm#1
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3.2.5.4. Combining resources

Figure 19: Using EU Funding Mechanisms for Smart Cities, overleaf shows how an urban plan
can be linked to support from a variety of funding sources The ERDF urban funds can support
JESSICA style instruments for infrastructure development, which can be linked to energy and
transport grids supported by the ERFD and Cohesion Fund, as well as human capital development by
the ESF. The support instrument COSME can also provide support for innovative SMEs. Horizon
2020 can be used for demonstration projects and new technology deployment. Some of these funds
are managed by the regional authorities; some (such as COSME or Horizon 2020) are not.

In addition there are specific instruments that can be integrated to the programming process,
such as the use of the European Energy Efficiency Funds, ELENA, the planned deep green
platform by the EIB for energy efficiency, etc.

Figure 19: Using EU Funding Mechanisms for Smart Cities
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Source: based on Smart Cities Stakeholder Platform Finance Working Group Guidance Document: Using EU
Funding Mechanisms for Smart Cities.
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4. Assessment Framework for Pilot Cities

4.1.Pilot Cities
Thirty cities from the EU and China were selected to participate in the study. The criteria for
selected the pilot cities is described below.

4.1.1. China Pilot Cities

China has selected 15 cities to participate in the study based on the selection criteria
provided below

1

Adhering to the concept of green, low carbon and sustainable development and
laying long-term emphasis on the use of ICT to promote urban construction and
management levels.

Having preliminarily completed the "smart city" strategic planning or related action
plans and having established clear smart city development goals.

Having sound construction of information-based infrastructure facilities and a sound
broadband and wireless communication network environment; having strong capacity
in application of advanced information technologies and information system
implementation and capacity for further evolution.

Having a sound environment in the aspects of informatization development policies,
funds and talents and a good development and cooperation foundation; having the
vision, talent, resources and capabilities for implementation of international
cooperation.

In organization and management, a smart city construction leadership group should
be established. The top municipal leaders should serve as the leaders of the group
and the directors of departments should serve as its members. Specific working units
should be established to be responsible for the construction of smart city.

In basic information, an information resource co-building and sharing mechanism and
an information resource platform should be established to realize sharing of
population, geography, legal person and macroeconomic information resources.
They should be applied for the sharing of specialized information resources such as
transport, weather and medicine among main departments.

In urban transport management, the city should be able to make use of the Internet
of Things, mobile Internet, cloud computing, video monitoring, geographic information
technology and other technologies to establish a unified management system in the
whole city and improve the urban transport operation efficiency to make it convenient
for public transport and reduce carbon emissions.
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In urban energy management, the city should make full use of energy saving and
environmental protection materials for architectural construction and design and
make use of the Internet of Things, mobile Internet, cloud computing and other
information technologies to carry out monitoring and management of energy
consumption, promote energy saving and emission reduction and enhance use
efficiency.

In education, the city should make full use of the broadband network, wireless
network, cloud computing and other technologies to build education information
resource management and utilization systems, such as unified educational resources
sharing platform and teacher training platform, to realize high-quality resource co-
building and sharing, promote education justice, establish an information service
system for people's life-long learning and promote the balanced development of
urban and rural education.

In medical and health services, the city should make full use of the Internet of Things,
the Internet, cloud computing and big data technologies to gradually establish the
electronic health records for residents and establish a unified medical service
platform for the whole city to promote resource sharing of the hospital system and
improve medical services and healthcare levels.

The 15 selected pilot smart cities are:

© 00 N O 0o B~ W N P

el =
N P O

13
14
15

Beijing Haidian District

Tianjin Binhai New Area

Shanghai Pudong New Area

Yangzhou of Jiangsu Province

Nantong of Jiangsu Province

Huai 6an of Jiangsu Province
Ningbo of Zhejiang Province

Jiaxing of Zhejiang Province

Zhangzhou of Fujian Province

Yantai of Shandong Province

Guangzhou Nansha District of Guangdong province

Authority of Qianhai Shenzhen-Hong Kong Modern Service Industry Cooperation
Zone of Shenzhen, Guangdong province

Zhuhai Henggin New Area of Guangdong province
Chengdu of Sichuan Province

Korla of Xinjiang Uygur Autonomous Region
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4.1.2. EU Pilot Cities
The process for selecting the EU smart city pilot cities to participate in this study was based
on selecting cities which possess a range of best practices in smart city development, which
are capable of being replicated.

As a basic requirement the EU cities must also adhere to the concept of fgreen, low carbon
and sustainable developmentdand have a long-term emphasis on the use of information and
communication technologies to promote urban construction and management levels. Over
and above this basic level of competence, it is recognized from such EU-funded initiatives as
the Providing Portability of Best Practice Project (P*P*P), which set out guidelines for the
transfer of best practice, a willingness to share and actively collaborate, based on existing
visions and strategy, was vital. Pivotal to the findings of P*P*P was that a variety of tools
were availabl e, but a very important one invol ve

These fAcommunities of i nterest 0 vewar sHarihg eesta bl e a
practice in a collaborative way, in which both parties would gain, with no notion of there
being a donor or receiver of best practice.

Therefore, the key criteria for selection in this study was a city should have the ability and
wish to collaborate, evidenced by participation in a range of initiatives and projects such as:

1 Leading Participation in EU networks such as EuroCities (www.eurocities.eu), EU e-
Forum (www.eu-forum.org), Gl obal Cities Di al ogue, NI CE
Charter (www.greendigitalcharter.eu/niceproject), etc.*

1 Active profile in key EU events covering smart cities

i1 Linkage with existing EU-China initiatives such as CEPAII for governance of a smart
city, the Urbanisation Project and Open China.

1 European leadership in smart-city technologies and participation in projects
1 Willingness to take a leading role in this field
1 Mature smart city programmes

9 Ability to give added value in promoting the project and having a multiplier effect.

The 15 selected pilot cities are:
1 Amsterdam, Netherlands
2 Barcelona, Spain

3 Bristol, UK

o It should be stressed that there is a large number of towns, cities or regions that are currently working on small or large

scale efforts to use ICT for infrastructure modernisation, Whi | e t here is no fAcertificationd to qu
regional examples found on the websites of these networking initiatives provide an overview over the scope and nature of the

respective efforts. For more examples of dedicated smart city initiatives see Annex 3: EU Smart City Knowledge Exchange and

Cooperation Platforms.
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4 Copenhagen, Denmark
5 Florence, Italy

6 Frankfurt, Germany

7 Issy-les-Moulineaux, France
8 Lyon, France

9 Malmo, Sweden

10 Manchester, UK

11 Riga, Latvia

12 Tallinn, Estonia

13 Venice, ltaly

14 Vilnius, Lithuania

15 Zagreb, Croatia

4.2.Assessment Framework
An assessment framework, incorporating the key characteristics that are common to smart
city projects, was developed to capture information from the pilot cities. The assessment
framework provides a shared language and mutual understanding of smart city concepts for
the pilot cities, thus ensuring the data is analysed in a consistent manner. The objective of
the assessment framework is not to rank the pilot cities projects. Instead, the goal is to
compare the various characteristics of each pilot city in order to

denti fy fgood practiseo within the various

1

9 assess the cities against a common set of criteria;

1 evaluate the benefits from Smart City projects; and

1 understand emerging challenges in smart city projects.

The assessment framework incorporates the findings from several papers that have
proposed Smart City frameworks . The assessment framework comprises of nine
characteristics: (1) Smart City Strategy; (2) Stakeholders; (3) Governance; (4) Funding; (5)
Value Assessment; (6) Business Models; (7) ICT Infrastructure; (8) Smart City Services and
(9) Legal and Regulatory policies.

92 . .
Literature Review:

i AUnderstanding Smart Cities: An Integrative Framewor ko; Haf ed
Society, 2012;
ii ASmart City Framework, A Systematic Process for Enabling Smar

Shane Mitchell at Cisco, September 2012

i A Smar t -RankihgioEEsiropean medium-si zed ci ti eso; Centre of Regional
Technology ,Research Institute for Housing, Urban and Mobility Studies at the Delft University of Technology and the
Department of Geography at University of Ljubljana, 2007; http://www.smart-cities.eu/model.html

iv. Intelligent Community Indicators ; www.intelligentcommunity.org
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Figure 20: Smart City Assessment Framework provides the Smart City Assessment template which was completed by the pilot city projects.

Figure 20: Smart City Assessment Framework

Characteristic Description

1 Smart City Strategy A What is the Smart Citydéds vision and objectives
o Please include, where appropriate, the city
A Environment
A Energy
A Transport
A Waste management
A Urban-rural cohesion
A Quality of life
A Provide details of the Key Performance Indictors ( KP 1 6 's) t hat ar e used
performance in meeting the Smart City objectives
o Ar e KPIl 6s benchmar ked against i nternati or
competiti venewsvw.gucpiom/dng x Global City Indicators Facility (GCIF)
www.cityindicators.org/; Green City Index www.siemens.com/entry/cc/en/greencityindex.htm or
other standards? If so, please provide details
A Does the city have an ICT strategic plan in place to ensure major technology trends are included in
their city planning? If so, please provide evidence.

2 Stakeholders A Who are the key stakeholders involved in the decision-making of the Smart City development? For
example, stakeholders may include government (Federal, Municipal, Local, etc.), regulators, land &
property developers, ICT service providers, systems integrators, utility providers, transport operators,
citizens, etc.

A Describe how citizens are engaged in the smart city development?
o For example, what role do citizens play in designing, developing and improving smart city
services?
o Does the City use crowd sourcing or other technologies such as Gamification as a mechanism
to engage with citizens? If so please provide an example
A How does the city promote and publicise Smart City developments to stakeholders?
0 What kind of training is provided to help citizens adopt new services?

75


http://www.gucp.org/en/
http://www.cityindicators.org/
http://www.siemens.com/entry/cc/en/greencityindex.htm

Governance

A

Describe the organisational/management and governance structure of the Smart City development, for
example,
o What are the roles of the leader and champion of the project?
o What are the roles, responsibilities and inter-relationships of the key stakeholders?
0o What level of cross-departmental governance structure is in place i.e. to ensure collaboration
across the city planning development process?
o What is the process to allow stakeholders to participate in decision-making?
0o How does the governance process ensure there is transparency and accountability of the
various stakeholders?
Does the city use ICT to improve their governance i.e. enable new and better decision making
processes and/or incentive systems? If so, please provide examples.

Funding

> >

What is the source of funding to finance the smart city development? For example, Municipal
government, Land sales, EU grant, Social Impact bonds, private investors etc.?

o How much of the funding was from private and public sources?

0o What business structures have been established e.g. PPP, JVs?
How much funding was required to finance the smart city development?
What process was used to raise funding and how long did it take to secure funding?
Describe any funding issues that may have arisen e.g. budget over-runs, insufficient funding to
complete the project goals.

Value Assessment

What are the economic, environmental, social and cultural outcomes / impact from the Smart City
development? For example,
o What, if any, was the amount of business and/or jobs created
o What, if any, was the increase in GDP?
o What, if any, were the reduction in C02 emissions, traffic congestion, etc. and the value in
financial terms?
o How the health service was improved e.g. reduction in appointment waiting times and the value
in financial terms?
Does the city use any tools or a framework to
specify

Business Models

Provide a brief overview of the business models that are being used to monetise Smart City
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investments. For example
o Risk-sharing initiatives e.g. technology vendor / Telco providing the IT infrastructure in return for
a share of future revenue streams
0 Using revenue generated from road congestion charges to finance public transport systems.

ICT Infrastructure A Describe the current investment in ICT infrastructure i.e. hardware and software assets, including
0 Broadband (fixed and wireless) network penetration
o Data centre infrastructure
0 Geographic Information System technology
o Public, Private, Hybrid cloud platforms
o Passive/ intelligent sensors
o Video monitoring, etc.
A Who are the key suppliers, vendors, System Integrators, partners involved in providing the smart city
infrastructure?
A Is the ICT infrastructure managed or shared across smart city projects? If yes, describe how this is
achieved.
A What measures is the city taking to 6future pr
A Does the city have a plan to roll-out ICT infrastructure to meet future demand? If so, who is responsible
for developing the plan? Is their sufficient funding to finance the roll-out?
Smart City Services A Describe each smart city service (as per the classification in the left hand column) that is provided by

(0]

O O0OO0OO0OO0OO0OO0Oo

o

Education
Economic stimulus
Environment
Energy and utilities
Food safety

Health

Intelligent buildings
Logistics
Community
Development
Open Data
Prevention e.g. crime,
disasters

the Smart City development. The description should include the following information

0 The date the service was launched

0 A high level system/technical overview of the service including details of whether the service is
Scalable i.e. could the application be expanded within the city and /or to other cities?
Delivered over the Cloud?
A single service or part of a broader integrated offering?
Designed with an open Application Programming Interface (API)?
Making use of the Internet of Things
o0 Who the services is targeting e.g. businesses, health service providers, older people (60+),
unemployed people, etc.
The benefits (financial and non-financial) resulting from the services
o0 What plans the city has to develop/expand/enhance the service, e.g.

A Utilising advanced data analytics/big data technology to make better use of city data

Too oo Too Too To

(@)
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and information

o Public services
/administration A Making better use /sharing of ICT infrastructure
o Transportation 0o What measures/actions have been taken to ensure that minority groups and people with no or
o0 Waste management poor digital literacy can use the service?
o Water I n your opinion, do any of the Smart City seryv
o Other

Legal and Regulatory Policies

Describe the key legal and regulatory policies that have had a material impact (positive/negative) on
the development of the Smart City development, for example

0 Telecommunications

o Building regulations

0 Security and privacy

o Intellectual Property

o Etc.
Describe what polices have been put in place to ensure the physical Smart City infrastructure is
secure, for example

o Disaster recovery management of ICT and other city infrastructure such as electricity, gas,

water, etc.

0 Business Continuity planning
Describe any other areas where the city has developed new policies to improve the outcome of Smart
City developments.
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5. Synopsis of EU-China Pilot Smart Cities
A synopsis of the completed dASmart City, Asses:
foll owed by an assessment of t hnechaptéer6.i esd | evel C

It should be noted that both the pilot smart city short profiles and the assessment is
based on the information contained in the c o mp | e tneadt CifySAssessment
Frameworko (see Figure 20: Smart City Assessment Framework), which was provided
by a senior representative of the pilot smart city. The pilot smart city short profiles,
provided below, in most cases, represent a summary of the information provided by the
cities.

5.1.China Pilot Smart Cities

5.1.1. Beijing Haidian District

The general situation of the economic and social development of the city

Beijing, as the capital and political and cultural center of China, is a world famous ancient city
and modern cosmopolis. Standing in the northwest of Beijing, Haidian District is important and
famous for its science and technology, culture, education and tourism. It, consisting of 22 sub-
districts and 11 townships, has a total area of 426 square kilometers and a resident
population of 1.5 million.

In 2012, Hai di ands GDPruan and peh eapita GBPYeach&d 1@0j3901I
Yuan. Special geographical and resource advantages contribute to its multi-level
comprehensive environment for science and technology, education and culture.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

A series of documents such as the Smart Haidian Top-level Design, Smart Haidian
Development Program, and Smart Haidian Construction Program introduced by Haidian
specify the main contents including development objectives, key tasks and implementation
steps. Smart Haidian aims to build smart administration, parks, urban areas and homes, and
IT industry highland by combining local features to fully embody its dominant position in the
national information industry.

1 Smart administration: It embodies government service innovation, deep integration
and sharing of resources, efficient operational synergies and intelligent decision
support.

1 Smart parks: It builds eco-friendly smart parks with complete information
infrastructure, efficient interaction between business and government, active
industrial services and smart park management for efficient business operations.

1 Smart urban areas: It builds smart urban areas to fully detect urban components and
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events and manage the district in a lean way.

1 Smart homes: It creates smart homes that deliver services such as social security at
the community level and benefit people with public services by building an integrated
community information service system to raise the quality of life.

9 IT industry highland: It builds internationally influential information industry clusters by
strengthening demonstrating applications of products and technologies in the parks
and actively nurturing a new generation of information technology industry.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Wireless and fiber optic and other basic networks and data centers in Smart Haidian are
shared by different projects of Smart Haidian. ICT infrastructure is shared by different projects
via a cloud platform built with cloud computing technology, Haidian administration network,
data center, public network and other communication technologies. Haidian spatial data
sharing platform is built for the Haidian GIS technology and other business applications.

Haidian has achieved deep resource integration and sharing of government departments,
efficient operational synergies and smart decision support through smart administration. It
explores and shares resources between sectors and levels, accurately masters economic
operation, public opinion and other economic and social developments and trends, and
strengthens integration of portals and service hotlines according to the needs of residents to
build a one-section and one-stop service system for enterprises and residents.

The typical smart city service or application of the city. Please describe the progress
and the assessment of each service (less than five services)

Service 1 Smart government affairs: A new project which is an information-based
system construction of the Comprehensive Administrative Service
Centre. When it i s colnepveelt eidnt ear |fitnhk
will be established, in which districts, neighborhoods and communities
are fully covered with one service hall, one website and a 24-hour self-
service station of government affairs. This will improve service quality,
make government affairs more transparent, and realize data
interconnection, business coordination and resource sharing in

government affairs.

Service 2 Smart city management: The grid-structured social management
service system which realises grid-structured regional management, in
order to reflect social situations and public opinions in a timely manner
and considerably improve precise city management and fast handling

ability.

Service 3 Smart park: Energetically promotes the construction of a comprehensive
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service platform for enterprises in the central zone of Zhongguancun.,
The platforms include financial services, information service, innovative
marketing service and enterprise operation monitoring for MSMEs
(medium, small and microenterprises) in Haidian District. The integration
of various systems and platforms provides enterprises in Zhongguancun
Park with professional services in credit financing, innovative marketing,
corporate management, and intellectual property rights etc. and promote

the development of SMEs (small and medium-sized enterprises).

Service 4 Smart education: Improves the education network in Haidian district. A
cloud resource centre has been built and a two-level (district and
schools) digital education management system has been established to
profoundly combine information technology with teaching and keep

education informatization of Haidian district in a leading position in China.

Service 5 Smart sanitation: Based on a uniform regional sanitation information
and data centre. The platform shares and exchange sanitation
information and resources in the region. This realises the sharing and
exchange of health files in community sanitation system, electronic
medical history in the information system of all district hospitals and

sanitation statistical information.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

As for building and organization, Smart Haidian is built under the full responsibility of
Hai di an Di strict Government, wi t h Hai di af
organization), project management units, consulting and design units and deputies to the
NPC involved in the decision making process. To ensure the construction and
implementation, a work leading group led by district governor and deputy district governors
with leaders of district bureaus and industry experts involved has been set up, responsible for
considered decisions on its major projects. Other stakeholders participate in the decision-

making in accordance with the processes of government management measures.

As for policy support, it has successively released the Smart Haidian Top-level Design,
Smart Haidian Project Management Measures, Smart Haidian Development Program, and
Smart Haidian Construction Program, which guarantee its construction from overall design to

specific implementation.

As for capital investment, Haidian invested about 300 million Yuan annually in 2011 and
2012 and 500 million Yuan in 2013, which mainly comes from district government financial

allocation. Projects are funded through bidding by the financial allocation implemented
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according to the general financial allocation cycle, so the funds are safe and controllable. In

93
I

addition, Haidian mobilizes social capital ™ by using service leasing, Build Operate and

Transfer (BOT) and other ways.

As for progress model, Haidian adopts a variety of models including the Build and Transfer

(BT) and Build and Operate (BO) applied in the basic network and data center construction.

5.1.2. Tianjin Binhai New Area

The general situation of the economic and social development of the city

Binhai New Area of Tianjin is located in the meeting point of the Beijing-Tianjin Urban Area
and Circum-Bohai Urban Area, with a total area of 2,270 square kilometers and a resident
population of 2.53 million. It functions as an opening-up gateway to northern China, high-level
manufacturing and R&D transformation base, northern international shipping center,
international logistics center and livable ecological new urban area.

Binhai New Area has formed eight competitive industries, namely aerospace, electronic
information, petrochemical, automobile and equipment manufacturing, bio-pharmaceutical,
new energy and materials, foodstuff and light and textile industry, and established
development area, bonded port area, high-tech zone, Sino-Singapore Tianjin Eco-City
Investment and Development Co., Ltd (SSTEC) and other forms of functional areas.

I n 2012, the Binhai New Ar e &das, with R4 biltioa Huarhfrerd
el ectronic information industry. lyrtamic drea,ihése
become one of the areas that hold the highest degree of openness and return on investment
in China.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Binhai New Area has introduced the Medium-term Implementation Program for Smart Binhai
Construction, and is preparing the Smart Binhai Top-level Design and Key Project Plan. Its
overall objective for smart city is to build a beautiful Smart Binhai by giving full play to
information technology in economic and social development.

It focuses on promoting the fA421106 archite
projects i smart government, city management, economy, and livelihood; building information
infrastructure highland and emerging information industry highland; establishing a set of
security systems; and building a card of Smart Binhai. By the end of 2015, it will initially build
a smart area characterized by instrumentation, interconnection and intelligence.

Binhai New Area, with particular attention to ecological development concept in the
construction of smart city, proposes such objectives as:

1 Keeping annual average concentration of PM2.5 at 50 micrograms/cubic meters or

% Scial capital is nomgovernment funding.
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less;
1 Increasing urban sewage treatment rate to 98%;

1 Reclaimed water utilization rate to 70% ; and

9 Urban living garbage treatment rate to 100% etc. by 2020.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Binhai New Area is the first in the city to initiate and c omp |l et e t he <con
Net wor k, One Cloud Center and One I nfor ma
network, i.e. an e-government network covering the new area, to distribute electronic
documents by using the unified office system in the whole district government rather than
independent business networks to improve document flow speed.

It plans to build a center, i.e. Binhai New Area e-government cloud center and computing
services platform, to eliminate the need for departments to build separate computer rooms
and data centers, and 9 systems such as safety supervision and emergency management
system, disclosure and integrity system for key project construction sectors, and public
geographic information system have been deployed for operations in the cloud center. It plans
to build a platform, i.e. a GIS-based platform for sharing demographic, legal person,
geographic, economic and other basic information databases, to serve information application
system construction in different departments and 15 departments on geographic information
applications and business systems development.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 An e-government cloud center and cloud computing services
platform, based on the National Supercomputer Center in Tianjin and
other cloud computing resources and local IDC resources in the area, is

built to achieve efficient intensive development of e-government projects.

Service 2 GIS platform is built to support multi-service applications with a set of
base maps by supporting base map data, relevant base data of units,
and geographic information related application system construction of

units.

Service 3 Work safety emergency management system provides daily
supervision, early warning and emergency rescue and other services for
all levels of safety regulators to improve work safety supervision and
monitoring performance; carries out dynamic monitoring on important
sources of danger, key enterprises (parts) etc. to achieve security
accident source control; and provides emergency rescue commanding,

scheduling and other functions to improve the response and decision-
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making ability of government with regard to emergencies.

Service 4 Police emergency command and control system is built to connect to
the command center, headquarters and video conference rooms of the
city and communicate with, command and deploy sub-bureaus under its

jurisdiction.

Service 5 Utility operation and maintenance center achieves data, business,
knowledge and information sharing by integrating the monitoring,
operation, maintenance and emergency scheduling of water supply,
electricity supply, gas supply, heat supply, public transport, environmental
quality, communications and other public utilities.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

As for building and organization, the organizational structure for Binhai New Area smart
city construction consists of a leading group, a leading group office and specific departments.
Leading group serves as a decision-making and coordinating body for smart city construction;
leading group office is responsible for specific implementation; information technology
department is responsible for the overall construction of smart city information infrastructure;
each department undertakes specific tasks; and advisory committee of experts provides

guidance.

As for policy support, it has formulated the 12th Five-Year Plan for Information Technology
Development in Binhai New Area and the Medium-term Implementation Program for Smart
Binhai for overall planning of Smart Binhai design; and started preparing the Binhai New Area

Broadband Strategic Plan to guarantee infrastructure construction.

As for capital investment, direct public investment of Binhai New Area will total 2 billion
Yuan during the 12th Five-Year Plan period, with the sources from government and business
investment. Government investment consists of direct investment of Binhai New Area
government, and national and Tianjin financial support. The special funds from the district
government for informatization and project-specific funds are usually implemented in six
months or so; business investment includes BT model by the government to attract business

investment and self-directed business investment.

As for progress model, Binhai New Area adopts a variety of construction and operating
models. At present, the government purchases social services and rents facilities and cloud

services to build infrastructure layout.
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5.1.3. Shanghai Pudong New Area

The general situation of the economic and social development of the city

Shanghai is located at the estuary of the Yangtze River, facing Japanese Kyushu Island
across the East China Sea in the east, neighboring the Hangzhou Bay in the south and
Jiangsu and Zhejiang provinces in the west, together with which Shanghai leads the Yangtze
Ri ver Delta Economic Zone, Chinabds |l arges
famous industrial and commercial city and Cosmopolis, the largest comprehensive industrial
city, and center for economy, transportation, technology, industry, finance, trade, exhibition
and shipping.

Pudong New Area is in eastern Shanghai and at the eastern edge of the Yangtze River Delta,

with a total area of 1210.41 square kilometers and a resident population of 5.154 million.

I n 2012, Pudong New 58298labdlisn Y@&D, Rvithrthe aizes of electronic
information industry and software and information service industry being 268.9 billion Yuan
and 175.4 billion Yuan respectively.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

The iPudong 2015 developed by Pudong New Area puts forward that the objective of smart
city to improve the public wel-kbei ng and <city operating eff
Changeso as the main |line, by promoti ng tkd
and open IT applications in social development, national economy, urban management and
public services according to the information age characteristics of wireless, high-speed and
integration.

At the end of the 12th Five-Year Plan period or later, it seeks to basically build a Smart
Pudong frame system to achieve a new stage of development featured by high coverage of
infrastructure, highly ecological industrial development, highly developed application system
and high degree of living harmony and build Pudong into a pilot and demonstration area for
domestic smart city construction.

The key tasks for Pudongébs smart city <co
Campaigno, i . e. building a moder ately ad
enhancing the efficient application demonstration system (nine projects), establishing a solid

smart industrial system (three tasks), and developing the environment and security system

(five measures).

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

At present, part of ICT resources in Pudong New Area can be shared by different projects.
Regarding infrastructure, the data centre that can be shared by different government systems
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in Pudong and currently many systems are already running in the data centre. As a result,
most cameras of public security and city management are shared. With respect to information
resources, a database of three key and basic information 7 population, legal person and
geological information 1 is shared a tall levels throughout the district. Business interlinking
means he government office network connects all committees, offices and bureaus in Pudong
New Area, integrating all administrative work online, and the electronic supervision system
can conduct online supervision and inspection of administrative approvals by different
departments.

Sharing mechanism consists of two aspects. First, scientific methods for projects, which
requires regional sharing of information resources as much as possible to avoid duplication of
investment; second, communication and coordination for specific resources, such as webcam
resource, underlying database, etc. Pudong New Area has improved the efficiency of
government services and optimized urban service functions through infrastructure and
information resources sharing.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Low carbon. It highlights the supporting role of Internet of things, and
carries out building energy auditing and sub-metering monitoring in 366

main public buildings by using industrial IOT gateways.

Service 2 Smart public transport. It can satisfy the travel needs of residents. It
provides accurate travel guides for residents via real-time information

transfer and also helps to save costs of urban transport.

Service 3 Smart medical care. It carries out smart medical care pilot projects to
promote the establishment of national electronic health records system,
which has completed 2.38 million copies of new electronic health
records, and gradually achieve the sharing of district-level medical
resources. It launches self-help medical services including self-
registration, self-charging and self-report printing in the East Hospital,
Nanhui Central Hospital, etc. and gradually promotes the services to tier

Il 'and Il hospitals and community health centers in Pudong.

Service 4 E-government. It enables government services to be more efficient with
its basically built frame system. The integrated information system for
administrative examination and approval has achieved online
examination and approval on 123 items, committing it to shortening the
approval time from statutory 22 working days to an average of 8.4
working days; the underlying databases of demography is already built,
legal person and geographic information can be shared between

bureaus, sub-districts and towns.
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Please describe the measures on organization, policy, funding and business model of
the Smart City development.

As for building and organization, Pudong has established a Smart Pudong building and
organization leadership structure. A working group has been established based on the
Leading Group for Pudong New Area Smart City Construction and the Joint Conference for
Pudong New Area E-government Construction to promote the Smart Pudong program by
making full use of leadership, decision-making and coordinating functions. At the same time,
action plans are established by the district, each bureau, sub-district, town and development
zone according to the progress of Smart Pudong and basic conditions of industries and fields,

and relevant work is incorporated in the annual target assessment system.

As for policy support, it has published a three-year action plan for the Smart Pudong overall
planning. It actively studies information resource sharing rules to promote an advanced
process; prepares a government procurement catalog to support mature technologies and
products; studies access rules for non-profit applications to encourage social capital
investment; and introduces a smart city evaluation system to protect construction effect by

providing a periodic evaluation basis.

As for capital investment, approximately 30 billion Yuan was planned for three-year
investment according to the Three-year Action Plan for Smart Pudong (2009-2013), 90% is
from social investment. At present, the PPP construction operating model is being explored to

attract social investment.

As for business model, it gives priority to social investment under government guidance.
Government procurement services, subsidies and other means are used to encourage social
capital investment in urban management projects. Enterprises are encouraged to build up a
sustainable development model for the projects that have strong market-oriented features and
predictable yield through their operations and services.
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5.1.4. Yangzhou of Jiangsu Province

The general situation of the economic and social development of the city

Yangzhou City, located in south-central Jiangsu Province, on southern Huaihe Plain and to
the north of the Yangtze River, is a city key to the Nanjing Metropolitan Area and Shanghai
Economic Zone and a water source to the East Route of the national key project South-North
Water Transfer.

Yangzhou, featuring pleasant environment and beautiful scenery, has won awards such as
the United Nations Habitat Award, China Habitat Environment Award, National Environmental
Protection Model City, National Civilized City, National Forest City and Chinese Hot Spring
City.

It has a total area of 6,634 square kilometers and a resident population of about 4.6 million. In
2012, Yangzhouo6s GDPuaw arsl pe2 €afita GR2P tdpped US$XD,000 for
the first time.

In informatization, Yangzhou has achieved 100% broadband coverage and 100% 3G network
coverage in urban area, 4G network start building and provide 4G experience on some buses.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Yangzhou City has developed the Smart City Construction Action Plan which aims to build
AExquisite, Happy an dimpemenb#spdcial aation Wlans gnd B8keyo
projects. Yangzhou will be built through the joint efforts of the whole society into a smart city
characterized by sustained economic development and innovation, accurate and efficient
urban operations, civilized and convenient public services, safe and comfort city life, modern
international tourism, and fusion of ancient culture and modern civilization, and become an
example to the smart construction of medium and small cities in China.

By 2015, the city will achieve 100% coverage of smart electricity and water meters in new
communities, 100% transportation network information collection coverage on the city roads,
90% online administrative item coverage, 100% unified call center coverage of non-
emergency calls, 90% electronic data interchange coverage in cross-sectorial public work of
the government, and 100% and 50% regional health information platform coverage in the
urban and county (city) hospitals respectively.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Cloud computing center of Yangzhou government was built on April 2012. Yangzhou has
completed computer room integration in a number of municipal departments and increased

88




online administrative transparency by improving the government cloud computing center
software and hardware construction and promoting resource integration. At the same time, it
strives to take the lead in establishing government information resource catalog and
exchange system in the province by building five underlying databases in demographic,
geographic, legal person, financial tax statistics and credit fields.

Yangzhou has built four smart city application platforms, started construction of government
coordination office, city operation supervision and industrial development platforms,
integrated and improved the convenient service platform and promoted citizen card
applications. It highlights converged applications of well-being services and urban
management projects and makes efforts to promote a number of smart projects.

Yangzhou government cloud computing center, as cornerstone of the smart city construction,
has achieved intensive investment, information sharing and business collaboration in
informatization by promoting infrastructure, data resources and application platform
integration around economic development, urban management, well-being and government
performance.

Yangzhou comprehensive taxation management sharing platform has established a sound
taxation management network by integrating the business-related tax data of government
organs and institutions, which has strengthened tax administration, and simultaneously
serves as a key platform for Yangzhou government departments to provide e-government
data exchange and channel sharing.

In next few years, Yangzhou will accelerate infrastructure and data resources integration to
improve infrastructure. With the cloud computing center as the basis, the city government will
unify the four application platforms of collaborative office, convenient service, city operation
supervision and industrial development, which will help to promote projects by classifying and
integrating all IT application systems, promote intensive project construction, integrate
information resources and make comprehensive development and utilization, reduce
overlapping i nvestment and prevent the recurren

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Government cloud computing center. It achieves intensive investment,
information sharing and business collaboration in informatization by
promoting infrastructure, data resources and application platform
integration around economic development, urban management, well-

being and government performance.

Service 2 Comprehensive taxation management sharing platform. It
establishes a sound taxation management network by integrating the
business-related tax data of government organs and institutions, which
has strengthened tax administration through innovation in collection
methods and measures and serves as a key platform for the government
departments in e-government data exchange and channel sharing. At

present, the data could be exchanged between 49 government
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departments.

Service 3 Digital city management pilot project. It innovates in construction
modes, operating rules, management mechanism, applied technology,
emergency response and mode of expression to create an urban
management molevel bupeovisionfitealesrel command, three-

level management and four-l e v e | net wor ko.

Service 4 Intelligent urban public transport. It develops 4 business application
systems, namely public transport monitoring and command system,
comprehensive analysis system for public transport industry, public
transport information dissemination and management system, and public
transport information service system, to help to enhance service and

regulatory standards.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

As for building and organization, a leading informatization group with principal officials of
the municipal Party committee and government as the team leaders and officials from the city
government and county (city) and district governments as the members has been set up to
lead the Smart Yangzhou construction. An expert advice argumentation mechanism
composed of domestic and international experts and scholars from well-known enterprises,
research institutes, industries and academia has been established to guarantee the high
standard construction of Smart Yangzhou. The Jiangsu Smart City Academy has been built up
to study and develop smart city construction standards and application solutions suitable for
domestic medium and small cities and promote Smart Yangzhou standardization and

institutionalization.

As for policy support, Yangzhou has introduced the management measures of
informatization and information resources sharing to strengthen integrated management on
smart administration system and ensure overall progress. It has introduced the smart city
evaluation system to provide periodic evaluation basis to ensure effectiveness of the

construction.

As for funding, the municipal government sets aside a special fund each year for the
government 6s public i nformation project

encourages innovation in investment and financing model, through which the government
may assist project construction with equity participation or subsidization to promote social

capital investment in informatization.

As for progress model, strategic cooperation agreements signed between the municipal
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government and telecommunications operators and professional IT service providers enable
extensive cooperation in infrastructure, public service applications and other areas through

market-oriented means such as BOT/BT.

5.1.5. Nantong of Jiangsu Province

The general situation of the economic and social development of the city

Nantong City, Jiangsu Province, as a China
first 14 coastal opening-up cities in China. It is located in the southeast of Jiangsu Province
and the north of the Yangtze River Delta, neighboring the Yellow Sea in the east and facing
Shanghai across the Yangtze River in the south.

Nantong consists of two counties, three cities and four districts, with a total area of 8,001
square kilometers and a resident popul atio
billion Yuan.

The Broadband Nantong and Wireless Nantong programs implemented in recent years
enable complete broadband acceleration in the urban areas, wireless broadband network
coverage in city hotspots, and full coverage of 3G mobile communication network in the urban
areas.

In the service sector, Nantong actively builds the cloud computing center of the Su-Tong
Science and Technology Park to set up a Nantong-based leading smart green cloud
computing data center that covers central and northern Jiangsu.

In addition, Nantong has strengthened the information network facilities construction and
information and communication services of major software parks in order to promote software
and information service industry development with information infrastructure construction.
Nantong seeks to be a modern international port city, north economic center of the Yangtze
River Delta and first-class domestic livable and entrepreneurial city by relying on the smart
city pilot project.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Nantong has developed a series of documents such as the Smart City Construction
Implementation Program, the 12th Five-Year Plan for Nantong City Informatization, and the
Three-year Action Plan for Nantong Information Infrastructure Construction (2013-2015).

Nantong will become an eco-city featuring green, low carbon, harmony and sustainable
development. Its main objectives are to

1 Promote management on smart city resources and reduce consumption of energy
resources to achieve sustainable urban development; use intelligent transportation
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technology to build efficient, safe, smart and green integrated regional transport
system;

1 Improve the transport system management and operational efficiency

1 Complete routine community garbage classification and centralized monitoring and
treatment to improve recycling rate and reduce waste pollution; and

I Narrow the distance between rural and urban areas to achieve equalization of public
services and improve the happiness and quality of life of residents.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Nantong plans to coordinate system resources of different units via the Nantong Smart City
Leading Group Office and share the underlying data of ICT infrastructure and coordinates
between businesses.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Smart Education. Starting with the broadband network access to every
school, digital resource access to every class, learning resource access
to everyone, public service platform for teaching resources and public
service platform for education management, it aims to build a smart
education system that encompasses all levels and kinds of education
around education information technology infrastructure, content
development, capacity development, mechanism guarantee and other
smart education frameworks in line with Nantong characteristics by
reforming teaching model, innovating in learning model and enhancing

management level through IT means.

Service 2 Smart transportation. It has basically completed the transport
information infrastructure, with the degree of standardization of the traffic
management system being 80%. It has built internal and external
networks and a transport network to achieve interoperability within the
system, and developed a number of information systems including traffic
portal, office automation system, and online system for transparent

transportation administration. Nantong is speeding up the construction of
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Public Transport Information Service Platform.

Please describe the measures on organization, policy, funding and business model of
the Smart City development.

As for building and organization, the Nantong Smart City Leading Group, led by the mayor,
consisting of officials from government bureaus, has been established for the overall planning
and coordination of Smart Nantong.

As for policy support, Nantong gives preferential treatment to the projects involved in the
smart city construction in access, tax, water, electricity, gas and other aspects; includes a
number of maj or projects with advanced te
project plans and annual implementation plans for promotion; and makes use of government
guidance to encourage enterprises to increase R&D investment and expand the smart

industry through investment, credit, taxation, land and other policy levers.

As for funding, Nantong increases overall investment in smart city construction to innovate
in the effective dynamic mechanism for government support funds; seeks to establish special
funds; establishes and improves the investment and financing mechanism for multiple
stakeholders including government and enterprises to guide banks to increase support to the
enterprises participating in smart city construction and their projects.

As for progress model, Nantong actively explores the combination of government guidance
and market operation to implement the project construction, operation and maintenance
management through in-depth cooperation with city operators.

516. Huai 6an of Jiangsu Province

The general situation of the economic and social development of the city

Huai 6an City, as a city in the Nanj-centrgl Jihgst
Province, eastern Jianghuai Pl ain and the
intersection of the ancient Huaihe River and the Beijing-Hangzhou Grand Canal, features
convenient transportation and unique regional advantages. It is an important transport hub in
Jiangsu and the northern Yangtze River Del
Sanitary City, National Garden City, National Environmental Protection Model City, and
National Low-carbon Pilot City.

Huai 6an has d0,0/syuare kilenretera ana d resident population of 4,803,400.
In 2012, its GDP was 192.091 billion Yuan. Hu ai 6 an h a-conshauction aadvshatding (
of systems, platforms and resources of e-gover nment . Wi th Smart
Huai 6an accelerates the construction of sm
city development environment.
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Does the city have a strategy, plan or action for the Smart City development? If so, please
provide a brief overview of document, such as the innovative concept, targets and main
actions.

Its main objectives for smart city building include:

1 Environment and energy: Excellent air and surface water quality, noise below 70dB in
the daytime and no more than 55dB at night, effective pollution control, etc. Use of
smart water, electricity, gas and other meters, intelligent management of street lamps,
etc.

1 Transportation: Real-time, accurate and efficient transport information service system,
traffic management system, public transportation system, vehicle control system,
cargo management system, electronic toll collection system and emergency rescue
system, etc.

1 Waste management: Waste collection and transportation intelligent management,
waste classification, reduction, safe disposal and recycling.

1 Combination of urban and rural areas: Changes in agricultural development modes,
coordinated development of urban and rural economy, and acceleration in integration
of industrial and urban development, etc.

T Quality of life: People can receive and send all the information of urban life via mobile
terminals anytime anywhere, making work, learning, leisure, medical care and other
activities more convenient.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Huai 6an i s currently buil di ngentertbg cogprehensivalyn
planning the needs of computing and data centers of all the city departments to establish a
unified, efficient, energy-saving, safe and stable new generation of cloud platform.

It is planning to build a wireless government network to provide a more reliable and efficient
private network.

The land department is building a geospatial information system to standardize the integration

of urban space, cadastre, natural resources and other data.
The professional smart city project will be built under a unified planning framework and

coordinated by the Smart Huai 6an L e a-donstrgtios
and sharing.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Urban public information sharing and exchange platform. It opens
up non-confidential information for living convenience and activates

information service industry.

94



Service 2 Urban operation and command platform. It improves the city

emergency safety management, and public safety and services.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

As for building and organization, the Smart Huai 6an Leadi
construction coordination, and its office is responsible for daily work, unifying key projects,
and focusing on planning and <construction

platform.

As for capital investment, by 2015, it plans to invest 8 billion Yuan. Public infrastructure
projects are funded by the city government and professional application systems are funded
by the government and enterprises in varying proportions based on different operating

models.

As for progress model, public infrastructure projects are funded by the government, and
designed, buil't and operated by compani e
professional application systems are funded by system service providers, planned, built and
operated by enterprises in a construction and management model selected by government

departments and guided by the government.

5.1.7. Ningbo of Zhejiang Province

The general situation of the economic and social development of the city

Located in the middle of the coastal line of Chinese Mainland and south of the Yangtze River
Delta, Ningbo City is one of the five regional centers of the Yangtze River Delta, economic
center of the south of Yangtze River Delta and Zhejiang Province, an important international
portal in Asia-Pacific region, a modern international port city, a famous historical and cultural
city of China, a national garden city, a national excellent tourism city and a national civilized
city.

There are 11 prefecture-level cities under Ningbo City, sea area is 9758 square kilometers,
land area is 9816 square kilometers, and population is about 7 million. In 2012, the total GDP
of Ningbo City exceeded RMB 650 billion and per capita GDP RMB 85,000.

Ningbo presses ahead with the building o
strengthens the construction of government affairs cloud computing center and application
databases, and reinforces information resource con-construction and sharing mechanism.
With the pattern of fibroad net wor k, big da
shape, priority is given to building some application systems with intensive wisdom and
significant economic and social benefits in line with the concept o f Apil ot

demonstration through pilot areas and stea
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Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Development goals for a smart city of Ningbo are to:

1 Substantially enhance the administrative efficiency of the government and public
service capacity;

1 Provide a more equitable, just, highly-efficient and convenient services for businesses
and citizens;

1 Significantly improve the scientific building and management of the city;

1 Better allocate urban and rural resources and make significant achievements in the
building of an eco-city and energy-conservation and emission reduction.

The three major application systems of smart logistics, smart health security and smart social
management are the areas of distinctive features for the building of a smart city of Ningbo.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

The ICT infrastructure of Ningbo has realized data sharing and cross-sector applications in
the following three areas:

1 First, in terms of basic database of population, the Ningbo Population Data
Management Center has been set up. So far, the basic database of population has
effectively integrated the population data application systems of six departments,
namely Public Security Bureau, Department of Human Resources and Social
Security, Department of Education, Department of Health, Family Planning
Department and Department of Civil Affairs.

1 Secondly, in terms of basic database of legal person entities, such departments as
City Commission for Discipline Inspection, City Department of Statistics, City
Planning Bureau, and City Department of Work Safety have shared the data of legal
person entities.

1 Thirdly, in terms of basic database of natural resources and spatial geographic
information, data sharing is achieved for application systems of such departments as
Development and Reform Commission, Bureau of Finance, Bureau of Quality
Supervision and the Customs.

In terms of smart application, Ningbo City has enhanced management through ICT means
and realized business linkage and coordination. Take smart health as an example. Ningbo
City has prioritized the buildi ng of a smart health systen
Taskso and has initially realized effectivd

As an important part of the building of smart logistic system of Ningbo, the smart port of
Ningbo has substantially improved productivity through integrating and sharing information
resources, optimizing business processes and realizing refined production management.
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The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Smart Health. Smart health security system is a pilot field for building a
smart city. After two years of building, we have initially solved the
probl ems of Adi fficulty and high
resource allocation imbalance. With deeper progress, it will bring about

more economic and social benefit.

Service 2 Smart Transportation. We have conducted data mining analysis of
urban transportation data with the technology of big data, improved the
scientific planning of the city, enhanced the urban transportation

management and reduced transportation pollution emission.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

In terms of organization, we have established a special organizational leadership
mechanism and decision-making consultation mechanism. We have set up a leadership
group for the pilot projects of building a smart city of Ningbo, coordinated and solved major
problems during the building and supervised and put in place various tasks. We have set up
an expert consultation committee for the building of smart city and established the Ningbo
Academy of Smart City Development to provide decision-making support for the planning and
project of smart city of Ningbo.

In terms of policy support, we have rolled out many administrative measures and
implementation opinions on the basic database of population, legal person and geographical
information and guaranteed the data sharing of basic database. We have formulated the
implementation proposals for building an optical network city and integrating three types of

networks to guarantee the ICT infrastructure building.

In terms of fund guarantee, we have set up a two-tier investment mechanism for city and
prefectures which shall coordinate various supporting funds for the building of a smart city.
We have founded a specialized investment operation company to channel more social

investment to the building of a smart city.

In terms of progress model, we are now carryi ng ,whchmears
citizens do not have to pay for the applications resulting in a large demand for the
applications, guide the investment of telecom operators and speed up the building of a smart
city.
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5.1.8. Jiaxing of Zhejiang Province

The general situation of the economic and social development of the city

Jiaxing City is located in the southeast coast of China, on the Yangtze River Delta Plain, in
the northeast of Zhejiang Province and the vital part of Hangjiahu Plain in Yangtze River
Delta. River, sea, lake and stream meet in Jiaxing City, making it the strategic passage in the
south of Lake Tai. It has a favorable geographical location, less than 100 kilometers away
from Shanghai, Hangzhou, Suzhou and Huzhou.

Under the jurisdiction of Jiaxing City are two districts, Nanhu and Xiuzhou, three prefecture-
level cities, Pinghu, Haining and Tongxiang and two towns, Jiashan and Haiyan. It covers an
area of 3,915 square kilometers with a permanent population of 4.5017 million. In 2012, the
total GDP of Jiaxing reached RMB 288.5 billion and per capita GDP of permanent population
exceeded 10,000 US dollars.

With the support of the Academy of Smart City and Smart City Industry Base, Jiaxing has
carried out the building of smart city in such five industries as smart industry, smart service
industry, smart agriculture, information industry and smart energy, built a public service
platform for the smart city and become the 2012 Zhejiang Province pilot project on smart
transportation and smart grid.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Jiaxing City has formulated Smart City Development Plan (2011-2015) and the development
goals are as follows: by 2015, we should have basically built an integrated and secure
information-oriented infrastructure that combines broadband and ubiquitous network, realized
widespread smart applications in administration, business and livelihood and formed the basic
framework for the development of a smatrt city.

Jiaxing City proposes that we should build smart application systems in 10 major areas of
production and life of the city, including smart government administration, smart livelihood,
smart transportation, smart grid, smart health, smart city management, smart culture and
education, smart environmental protection, smart logistics and smart tourism.

A top-level design reflecting smart cities has been completed that centers around three main
areas (government affairs, commerce and general business), three centers (the smart city
operation management center, which is an interactive public data platform, the cloud
computing center responsible for data handling, and the intensive data center responsible for
data storage), and ten major applications. At present, the Three-year Action Plan for Smart
City Construction (2014-2016) is being formulated.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Jiaxing City has tried to realize the management and sharing of different smart city projects
for its infrastructure. We try to gradually build a public cloud computing data center, build a
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cloud computing infrastructure and service platform for various industries in a concentrated
way, and buil d aicafion dataceéntrsasd agplicatipnoplatboympad platform for
sharing the geographical information of digital Jiaxing and a public cloud computing service
platform for the government.

In terms of smart city application, Jiaxing city has made efforts in the sharing and opening of
information resources as well as business linkage and coordination. In particular, in the city
management, we have set up a sound smart city urban management application system
through resource integration, approach innovation, function expansion and enhanced digital
urban management. In order to further improve the refinement and smart operation of urban
management, we have also built an urban management public service platform which is
supported by such applications as basic service, data exchange, GIS sharing service,
consistent GPS supervision and consistent video monitoring and of which the major functions
are digitalized urban management, emergency command, team management, on-line case-
handling, decision-making assistance and industry supervision.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Smart Grid. The first Solar Photovoltaic Civil Power Generation
Demonstration Base of Zhejiang Province has been set up in Jiaxing and
10,000 households in the pilot projects of FTTH by the State Grid have

been directly allocated to the city.

Service 2 Smart Transportation. We have successfully built the taxi on-call center
that covers the whole city and the three-tier transportation network
AJiaxing Transportation I nf or ma

transportation authorities of the province, city and towns.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

In terms of organization, we have set up a leadership group and its office for smart city
building composed of officials from relevant departments and major city officials. The
leadership group is in charge of formulating development strategies and policy planning for
the building of smart city, coordinating major issues in development and putting in place
various tasks in the building of smart city.

In terms of policy support, we have formulated and implemented Jiaxing Smart City
Development Plan, drafted such plans as Jiaxing Smart Grid Plan (General Plan), Proposal of
Zhejiang Ji axi $irga ritS marr it cudd JiBxipg Snért Tmagsportation Building
Implementation Proposal and guided the overall layout of smart Jiaxing and the

implementation of some applications.

In terms of fund input, we try to win more fund input through government investment and

commercial model of input according to specific needs of different projects.
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5.1.9. Zhangzhou of Fujian Province

The general situation of the economic and social development of the city

Located in the southernmost part of Fujian Province and between Xiamen and Shantou
Special Economic Zone, Zhangzhou City is the most important transportation hub in the south
of Fujian Province. It is only 50 kilometers away from the Xiamen Airport and the Zhangzhou
Port is only 140 sea miles away from to Gaoxiong Port and 287 sea miles away from Hong
Kong. With both rivers and sea, the city enjoys rich rainwater and it is like spring all year
round. It is the city of fruit and flowers and the base of aquatic products in Fujian or even in
China. It is also a famous cultural city with over 1,300 years of history. Only one narrow strait
away from Taiwan, it shares the same language, culture and customs with Taiwan.

Under its jurisdiction are one prefecture-level city, two districts and eight towns. It covers an
area of 12,900 square kilometers and a sea area of 18,600 square kilometers with a
permanent population of 4.8 million. The coastal line of the city is 715 kilometers with over 20
natural deep sea ports and 133 wharves with a capacity of over 10,000 tons. The GDP of the
city in 2012 was RMB 201.78 billion.

In building a smart city, it has promoted public service programs and formed certain industry
clusters by fully leveraging its advantage in the products and businesses of its own
enterprises.

Does the city have a strategy, plan or action for the Smart City development? If so,
please provide a brief overview of document, such as the innovative concept, targets
and main actions.

Zhangzhou City has put forward its plan for smart city infrastructure building and plan for
smart city industry application building. Our goals are to build advanced information network
facilities, form a relatively complete information resource sharing mechanism, and prioritize
the building of intelligent transportation system, electronic government administration
platform, digital city management platform, city safety camera supervision system, food and
drug safety supervision system and convenient service information platform.

Please describe the policies, actions and outcomes/impact of the ICT infrastructure
sharing, information sharing and service platform sharing across smart city projects
from the Smart City.

Zhangzhou City has made great progress in infrastructure sharing. It has set up relatively
complete basic database in population, legal person, natural resources, spatial geography
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and macro economy. Significant achievements have been made in the building of integrated
and specialized databases for information resources in key sectors of economic society. It has
also built an information resource sharing and exchange platform for the whole city and its
districts and formed a relatively complete information resource sharing mechanism.

In terms of

il

Smart city application, Zhangzhou has gradually integrated various resources and
realized information sharing and business linkage. As for electronic government
administration, with the urban data center as the carrier, we integrate government IT
resources, provide public cloud services, and buildacross-d epar t ment al

administration service platformo.

Digital city management, we have integrated the existing digitalized and information-
oriented basic resources, set up a unified platform for comprehensive sensing, digital
analysis, information sharing and coordinated operation in various links of city
management, which has comprehensively enhanced and improved city management
functions.

Safety camera supervision, we have set up a monitoring platform that covers the
whole city, fully integrated video and photo resources inside and outside the Security
Bureau, standardized the camera and photo sharing technology and public security
photo information database specifications, and improved capacity and efficiency of
the information storage, handling and comprehensive utilization of video and photos.

Lastly, through building a convenient service information platform, we have coordinated and
integrated relevant information of many departments and social work units to provide a one-
stop household expense payment and inquiry service.

The typical smart city service or application of the city. Please describe the progress

and the assessment of each service (less than five services)

Service 1 Zhangzhou mobile convenient information platform. We have built an

intelligent GPS scheduling system and taxi on-call system for public
transport, passenger transport and taxi so that citizens can travel more
conveniently. Wireless tourism service provides wireless network access
and comprehensive services for tourists at any time and place. We have
also built a convenient information platform that integrates job seeking,

pricing and tax payment.

Service 2 Convenient fee payment platform. We provide citizens with a one-stop

payment and inquiry service for daily expenses. Through the Internet
applications, mobile phone client terminal and cable TV, we provide
inquiry services and on-line payment services for water rate, electricity
bill, gas fee, mobile phone fee, cable TV fee, traffic violation fines, social

security, public housing fund and individual income tax.

Service 3 Digital city management. We have built a spatial data framework that
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includes such multi-source data as multi-scale topographic map,
shadowgraph, integrated underground pipeline, cadastral inventory,
toponymic map and electronic map and set up a comprehensive platform

of basic urban geographic information.

Service 4 Smart development zone construction. We have completed the
building of integrated pipeline network information system, specialized
sub-network of water supply and drainage and planning information
system for the development zone. Meanwhile, we are pressing ahead
with digital remote sensing and 3D modeling, water safety control, smart
community and smart emergency projects. In addition, we have built the
first artificial intelligent island and designed the urban operation system
through new and high technologies and a smart city exhibition hall that
integrates smart transportation, smart retail sales, smart energy, smart

office and smart residence.

Please describe the measures on organization, policy, funding and business model of

the Smart City development.

In terms of organization, we have established a smart city leadership group and expert
group. The former is headed by the vice mayor with relevant departments such as the
Department of Science and Technology, Development and Reform Commission, Department
of Economy and Trade, Department of Finance, Public Security Bureau, Department of City
Management, Department of Construction, Department of Territory and Department of

Planning as the group members.

In terms of monetary input, the total investment in information enhancement projects for
three years after the 12" Five-year Plan exceeds RMB 2.785 billion, in which RMB 1.606
billion is planned to be invested in information network project, RMB 225 million in public
service platform, RMB 516 million in key application projects, RMB 377 million in consumption

service projects and RMB 43 million in information security projects.

In terms of business model, we have explored various business models in addition to the
projects invested and operated by the government. For public-welfare projects, we will
provide some support by means of government purchasing according to the needs of the
government. During the project operation, if the users need to have frequent telecom added-
value projects, individual construction entities shall work with operators with joint investment
or investment of operators. The profit and maintenance fee could be recovered through

telecom added value during operation at later stages.
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