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Abstract — Comparing the situation with Western developed smart cities we identify major gaps of smart cities construction levels 
in Qingdao and propose a sustainable development strategy of smart cities construction by focusing on the public participation 
process. In terms of smart population level, the public are involved through applications to participate. In terms of smart economic 
level, we cultivate smart emerging industry to create new industrial chains. It mobilizes intelligence information technology to 
nurture and develop new pillar industries and leading industry based on knowledge and information, and give birth to strategic 
emerging industry clusters. 
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I. INTRODUCTION 

As the "new national urbanization plan (2014-2020)" 
come on stage and the advancement of smart cities pilot 
project focused on the ground in our country. At present 
time, there are about 400 cities under smart cities 
construction in China, but the construction level is uneven. 

Qingdao has deep foundation in smart cities construction, 
the urbanization rate has reached 70% in 2015, urbanization 
is transforming from speeding up stage to stable 
development stage, from noticing speed to pay attention to 
quality. As one of the first twelve national pilot cities, 
Qingdao has realized "three nets cover" in the city, fiber to  
home has more than 1.2 million households, internet users 
have reached 2.182 million. Qingdao has achieved all-optical 
fiber network, completed wireless network upgrades, initially 
forms wireless city, then released the "Strategic 
Development Plan of Smart Qingdao(2013-2020) ". 

As one of the earliest and most influential national 
manufacturing base in China, Qingdao has a group of 
traditional advantage industry, industry and enterprise. 
Qingdao needs to use comparative advantages and modern 
information technology, which can be fully converted into 
development advantages of smart cities. This transformation 
is not only the National Industrial Science and Technology 
City, but also a truly smart cities, worthy of Shandong 
Peninsula Blue Economic Zone. Therefore, study on 
upgrading level of smart cities construction in Qingdao will 
have important practical significance and strategic needs, and 
will provide positive practical value and reference 
experience for smart cities construction and operational. 

II. COMPARATIVE ANALYSIS OF SMART CITIES 

CONSTRUCTION SITUATION IN QINGDAO 

Smart cities construction is to use the information means 
to deal with, analyze and manage entire city, that is, through 
the Internet of things, cloud computing, big data and other 
modern information technology to build a virtual platform 
(city nervous system), effective integration all aspects of 

social information resources, form the comprehensive 
application platform under the network environment. The 
whole city  contacts with a visual and perceived system, to 
achieve overall smooth running and coordination [1]. 

A. Comparative analysis with the Western developed 
smart cities 

Compared with the western developed cities, smart cities 
construction level in Qingdao has a lot of insufficient, table I 
manifests the development process, information sharing, 
service efficiency, standardization and other aspects of the 
comparison, we can clearly see that foreign cities pay more 
attention to the smart of "unified planning, unified standards, 
unified management, top design and information sharing", 
the experience and strategy has important implications to the 
city planning and construction of Qingdao [2]. 

TABLE I.  COMPARISON ABOUT THE LEVEL OF SMART 
CITIES CONSTRUCTION 

Comparison The western developed city Qingdao 

The 
development 

process 

Completed the city 
information infrastructure, 

the government and the 
enterprise information 

service system of phase 
(phase two) basic tasks, 

entered the stage of all-round 
construction of smart cities 

Located in the first and 
second stages of the 
construction process 

and, in the third phase 
of a preliminary 

exploration 

Information 
sharing 

Complete urban geographical 
spatial information database 
construction, sharing degree 

is high, can freely Shared 
national and state of a variety 

of information resources 

Incomplete urban 
geographical spatial 

information database, 
sharing degree is low, 
part of the area, in a 
state of information 

island 

Service 
benefit 

Government office number 
online is very big, provides 

"one-stop" information 
service, improve the city's 

comprehensive service 
efficiency 

Government website 
group of large number, 

but the number, 
quality, level of 
business on the 

Internet development 
not balanced, not close 
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standardized 

Basic communication 
facilities and information 
infrastructure construction 

strictly enforce national 
standards or international 

standards, a high degree of 
standardization 

Standardization and 
normalization relative 

lag, the execution 
effect is poorer 

 

B. Comparative analysis with the domestic advanced 
smart cities 

Since 2011, the Chinese academy of social sciences 
information research center and the pulse interconnected 
smart cities research center conducted four consecutive terms 
Chinese smart cities development level assessment activities, 
every year hundreds of smart of the national urban 
development process and present situation analysis, aims to 
address the city's position, and smart to find the gap between 
the developed country, region, industry, to help managers to 
make the result of the whole construction process and 
objective judgment, timely find problems in the process of 
construction, the optimal solution, to make more efficient use 
of resources. 

Overall evaluation results rankings released at the end of 
2014, Qingdao get into the top 10 for the first time and 
ranked tenth [3]. Look from the evaluation content, mainly 
including smart infrastructure, smart management, smart 
service, smart economy, smart population, security system, 
plus seven aspects (figure 1). It is not hard to see from the 
comparison, compared with the former nine smart cities, 
Qingdao’s construction gap is mainly in the aspect of smart 
economy and smart people. The assessment from the side 
reflects the Qingdao in lack of smart in the process of urban 
construction, more and more embodied in two aspects, that is 
the industry economic smart and the general public smart to 
change, namely bottom-up public participation in urban 
construction is the true smart cities development direction. 

 

 
Figure 1.  The level of Chinese smart cities construction evaluation 

analysis in 2014 

III. SUSTAINABLE DEVELOPMENT STRATEGY OF SMART 

CITIES CONSTRUCTION IN QINGDAO 

Smart cities construction is the economic development 
mode embodies innovation in a specific space, is to upgrade 
a information industry and information technology 

innovation to guide the city's economic and social 
transformation. Smart industry economy is accompanied by 
a new generation of information technology, the deepening 
and produce profound evolvement of the formation and 
development embodied in the "smart", the traditional 
industry adjustment "smart" two big ways. 

With the big opportunities of smart cities construction, 
Qingdao improve the city's economic environment, the 
revitalization of traditional industry and extend the industrial 
chain; Reduce business costs, improve labor productivity. At 
the same time, in the smart of Qingdao construction overall 
planning stage, with sustainable development as the overall 
urban planning, construction of the urban system of material 
flow, energy flow and information flow, personnel, capital of 
the integrated management and service platform, the process 
will be a based on intelligent systems engineering of city 
information life cycle. 

A. Basic strategy: Renew the idea, Clear the construction 
purpose 

At present, the degree of smart urban construction level 
in Qingdao, application and the effect remains to be further 
promoted, smart cities construction is a lack of scientific 
orientation, tend to emphasize the project economic 
efficiency, outstanding performance is insufficient attention 
to the smart of broad public participation. Let people fully 
participate in the process of building, not only can effectively 
solve the difficult problem of urban construction, but also 
can make smart cities solutions better accepted by people [4]. 

Smart cities construction is the essential purpose of 
application, the application efficiency of the information 
service system is its measure. It’s goal is to improve 
government decision-making level, policy level and 
management level, transform function, optimization services, 
improve efficiency, enhance transparency and public 
participation. It’s purpose is to serve urban planning, update 
management mode, to speed up the urbanization process, 
promote urban informatization, intellectualization, greening, 
and intensive; to promote urban industrial structure and 
economic structure adjustment and upgrad, promote the 
development of modern service industry, open up a new field 
of information service industry; to serve a profound change 
in the citizens' life style, work style, consumption patterns 
and relationships, and comprehensively improve the quality 
of the public, promoting the civilization of the whole society. 

B. Key strategies: Adjust measures to local conditions, 
Attaches great importance to the overall planning 

Almost 70% failure reason of Smart cities is caused by 
improper prophase overall planning, the loss is not only 
economic, but also long term and invisible influence. It often 
can be demonstrated after general promotion each of 
information application systems in use [5]. This requires 
planners must possess top ideas to follow the strategic, 
comprehensive sustainable and reasonable top design, to 
attach great importance to the overall planning of smart city, 
unified service, unified platform, unified standard system 
based network connectivity, resource sharing, and unified 
security, otherwise it is unable to guarantee its sustainable 
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development, finally it will not play to the overall 
effectiveness of the smart city. 

The overall planning of Smart Qingdao should be able to 
adjust measures to local conditions to reflect local 
characteristics, planning scheme should fully take into 
account the economic, cultural and social characteristics of 
Qingdao, not directly to use the specific content and practice 
of western developed city, insist on a dimension and 
approach to choose its own suitable breakthrough point to 
construct the smart Qingdao with regional characteristics. 
According to the urban development demand, it can start 
with some simple projects with better effect, such as 
intelligent community, intelligent transportation system, and 
the practice of other application system gradually expands. 

C. Amportant strategy: Step by step, The implementation 
phase construction 

Smart cities construction is a complicated huge system 
engineering, large number of investment, long return period, 
generally 6-8 years, but once normal operation, the benefits 
are often up to seven times more [5]. Therefore, the 
construction of smart Qingdao can combine development 
stage with implementation step-by-step. This requires the 
government's prospective guide and active participation of 
citizens and enterprises. At the same time, it need completing 
hardware facilities construction of the smart Qingdao, and 
gradually to improve resource management, to achieve full 
service application system. 

Through establishment of smart city maturity model, the 
construction of the smart Qingdao can be decomposed into 
four construction stages, that is initial stage, development, 
optimization and mature stage. Each stage shows different 
characteristics in the network and information, management 
and operation, applications and services, industrial and 
economy. It is neither completely separate, nor to outdo each 
oth (figure 2). 

 

 
Figure 2.  Smart Qingdao construction phase model 

D. Core strategy: Make and share information resources 

The majority of existing smart cities are just isolated 
business application information systems, this not only 
causes the waste of manpower, material resources and 
financial resources especially information resources. It is 

unable to solve the problem of global, cross-sectoral 
integrated more seriously. The government should stand the 
strategic height to coordinate the interests of different 
departments, and to eliminate the obstacles of information 
resources sharing in advance. 

Five keys to implement the information resources sharing 
of smart Qingdao is:  

 Setting up a perfect smart Qingdao information 
sharing platform. 

 Following the principle of "information sharing, 
standards first, standardized, unified standards" for 
information sharing standard system. 

 Maximum integrating and applying the information 
resources of different departments, different 
industries, and different enterprises. 

 Developing the policy regulations and management 
systems  for information sharing. 

 Choosing the suitable management and operation 
mode (including direct government management 
mode, the government holding company 
management mode, government authorities agents 
management mode, and market operation mode, 
etc.). 

In addition, it is an inevitable requirement of the 
information resource sharing and application between 
citizens for the sustainable development of smart Qingdao. 
For residents, after completing the smart Qingdao, there will 
be more and more information facilities around them. Every 
man's work and life is unable to avoid, lifestyles and 
consumption patterns, cultural mode and interactions will 
also therefore smart. Citizens will grasp a large number of 
advanced knowledge and ideas by sharing all kinds of 
information resources, and then improve their own quality. 
They provide convenience for citizens in the use of 
application service system, at the same time, it will also 
promote smart management level of city, further improve the 
smart level of the whole city. 

E. Security strategy: Long-term perspective, Perfect the 
security system 

Smart cities construction involves various aspects of 
government, enterprise, industry and the public. It needs the 
operation of combining government management with the 
market, then it will impact the traditional ideas, government 
systems and operational mechanism. It can change people's 
life, work, consumption, culture, communication and so on, 
all of which need to form a complete set of policies and 
regulations as security system for smart cities sustainable 
development. 

But the current systems still lag behind, causing dispute 
between different departments for the resource sharing, 
eventually leading to affect the overall planning because of 
the market operation mechanism and security system is 
imperfect. According to the foreign successful experience, 
smart Qingdao construction needs four aspects of security 
system, including perfect leadership system (the government 
leading group in charge of "head"), technical support system 
(technical team and talent team), policies and regulations 
system (study and formulate related policies and regulations) 
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and information security system (safety technology and 
management system) and so on. 

F. Symbiosis strategy: Coordinated development, 
Synchronization of city planning 

Smart city and reality city coordinated development, 
overall planning, will form "two-wheel driven" effect to the 
sustainable development of the whole city, mainly including: 

 Infrastructure level (including basic communication 
facilities and information infrastructure). 
 Construction will promote the development of 
network communication industry, electronic 
information industry and spatial information 
industry. Communication and network infrastructure 
can accelerate urban communication and 
development of Internet industry. Spatial data 
infrastructure can form new geographical spatial 
information industry. 

 Resource Management level (including urban space 
information center, information resource center, 
credit information center, security certification 
center, electronic payment center). Construction will 
drive the development of software industry, to form 
more softwre supporting platform based on cloud 
computing service development. 

 Application Services level (including the electronic 
government affairs, emergency command, intelligent 
transportation, digital urban management, smart 
family, smart medical treatment, digital planning, 
etc.). Construction will increase application of the 
government, industry, enterprise and individual 
demand, and expand the city information resource 
service market, accelerate the development of 
information service industry. 

This is the "symbiosis" strategy for the sustainable 
development of smart Qingdao. At the same time, it is an 
important successful guarantee for the real city planning 
from the choice of adjust measures to local conditions, which 
is suitable for the urban economic and social characteristics. 
The overall planning and simultaneous can save investment, 
reduce cost, form comprehensive information utilization, 
which is a powerful measure to avoid duplication 
investment, redundant construction, information isolated 
islands. Finally it will realize complementary interaction and 
common development between the smart city planning and 
real urban planning. 

IV. CONCLUSION 

Smart city is a new urban form under the depth effect of 
information technology, is an advanced stage of the urban 
development. For urban residents, information technology is 
accelerating to change people's life, live, work and leisure, to 
lead to space liquidity to produce complex changes, which 
needs to be more smart  space organization, technical system 
and urban management system as a support. Smart Qingdao 
construction is in the forefront of the country in the smart 
infrastructure, smart management, smart services and so on. 
But the two aspects of smart industry economy and smart 

general public are shortcomings, this paper puts forward the 
following countermeasures and solutions accordingly. 

 Public participation in smart city construction 
becomes a new normal development next step. 
Smart Qingdao emphasis on people-oriented, user 
innovation. Government departments and enterprises 
should make the public likes and participation in the 
application around their needs and wishes. 

 Companies involve in the smart city construction. 
They are the main force of smart cities. The public 
innovation, and government, industry and social 
resources common integration of collaborative 
innovation, drive a better business model and the 
establishment of service pattern. 

 Open platform construction. Although most 
enterprises are the dominant force, but because of 
the independence and limited resources, they can not 
integrate resource together well. The union and the 
association need to gather and build a good platform 
to let production, study and research play together. A 
benign mechanism, which enterprises lead, 
government support, alliance build platform, can 
better upgrade the level of smart Qingdao 
construction. 

Utilization of the cloud service platform, social network 
platform (such as WeChat, Weibo, etc.), realizes the public 
participation in real-time feedback and evaluation of city 
problem. At the same time, using the location services LBS 
and GPS to analyze space-time dynamic rule of city system, 
especially research on the space-time distribution of 
residents' behavior realizes the evolution trend of space 
model and visualization. Finally, the smart infrastructure and 
urban functions construction, optimize the urban space 
efficiency, save energy resources, improve the urban 
environment, promote the residents' life quality, achieve the 
social economy development and healthy urbanization 
development. 
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