
Research Article
Construction and Analysis of Governance Evaluation Index
System of Beijing Urban Subcenter Based on System Theory and
Information Theory

Liexuan Wang ,1 Kunsheng Wang,1 and Huajin Huang2

1China Aerospace Academy of Systems Science and Engineering, Beijing 100048, China
2Communication University of China, Beijing 100048, China

Correspondence should be addressed to Liexuan Wang; wangliexuan2022@163.com

Received 4 January 2022; Revised 19 January 2022; Accepted 22 January 2022; Published 10 February 2022

Academic Editor: Kalidoss Rajakani

Copyright © 2022 LiexuanWang et al.,is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

,e construction of subcenters is considered an effective measure to solve the diseases in big cities and improve urban com-
petitiveness. China takes the planning and construction of the Beijing urban subcenter as a major national decision-making
deployment. ,erefore, the establishment of a scientific and reliable evaluation index system for the urban subcenter is of great
significance to the public sector to diagnose urban problems and improve urban performance management. Under the guidance
of system theory, this paper establishes the governance evaluation index system of the Beijing subcenter based on the five
subsystems: economic subsystem, social subsystem, cultural subsystem, ecological subsystem, and administrative subsystem, and
29 secondary indicators. After comprehensively examining the panel data of the overall Beijing urban system during the
construction of the subcenter (2010–2019), the entropy method is used to objectively assign the value of the Beijing urban
subcenter (Tongzhou District), and it is compared with other 15 municipal districts. ,e derivation of the development dynamic
evolution of the Beijing urban subcenter is completed through the geospatial visualization and the linear regression fitting. It is
found that the comprehensive index of urban subcenter governance in Beijing shows an upward trend year by year and has
developed by leaps and bounds under the promotion of the central policy. Driven by Beijing’s subcenter strategy, the development
model of the whole of Beijing hasmoved from a typical center diffusionmodel to a dual center to a subcenter and even a diversified
development pattern. ,is paper proposes to lead urban development with the concept of high-quality development, adhere to
innovation-driven, improve urban comprehensive carrying capacity through urban software and hardware construction, and
realize regional coordinated development on a larger spatial scale.

1. Introduction

Urbanization is a remarkable feature of the 21st century.
Urbanization has not only brought about a higher quality of
life but also brought about serious big city diseases. ,e
construction of the subcenter is considered to be an effective
measure to solve the problems of big cities [1]. China regards
the planning and construction of the Beijing subcenter as a
major national decision and deployment. ,e CPC Central
Committee with Comrade Xi Jinping as the core has con-
tinuously promoted the planning and deployment of the
Beijing subcenter since the 18th National Congress of the
CPC. On November 26, 2021, the State Council issued the

opinions on supporting the high-quality development of the
Beijing urban subcenter, symbolizing that the construction
of the Beijing urban subcenter has entered a new stage.
Promoting the high-quality development of Beijing urban
subcenter objectively requires the establishment of a sci-
entific and reasonable evaluation index system. We should
understand and evaluate the construction of Beijing urban
subcenter, truly reflect the development progress and im-
provement direction, and finally establish a performance
management system based on the evaluation index system.
,erefore, it is necessary and urgent to carry out a sys-
tematic, scientific, and feasible evaluation of the high-quality
development of the Beijing urban subcenter.
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Most of the existing studies on the evaluation index
system of Beijing urban subcenter use the subjective
evaluation methods, such as brainstorming, Delphi method
(brainstorming and Delphi method), and the fuzzy com-
prehensive evaluation theory [2] to construct the evalua-
tion system from the perspective of influencing factors.
,is paper holds that the Beijing urban subcenter is an open
complex giant system. It is of great significance to establish
the governance evaluation index system of Beijing urban
subcenter based on the system theory and from the per-
spective of urban governance. At the same time, in the
process of establishing the evaluation index system, it is
necessary to introduce more methods based on objective
data, informatics, and physical principles to increase sci-
entificity. ,erefore, this paper establishes the governance
evaluation index system of the Beijing subcenter based on
the five subsystems: economic subsystem, social subsystem,
cultural subsystem, ecological subsystem, and adminis-
trative subsystem, and 29 secondary indicators. According
to the definition of information entropy in Shannon &
Weaver’s information theory, the entropy method is used
to objectively assign the value of Beijing urban subcenter
(Tongzhou District), and compared with the other 15
municipal districts. ,e development dynamic evolution of
the Beijing urban subcenter is deduced through the geo-
spatial visualization and the linear regression fitting. ,is
paper attempts to draw the dynamic map of Beijing ur-
banization before and after the implementation of the
subcenter strategy, which analyzes and forecasts the ex-
ogenous impact of the national strategy on the urban
subcenter, and finally gives the overall ideas and sugges-
tions to strengthen the governance of Beijing urban sub-
center according to the relevant research.

2. Connotation and System Characteristics of
the Beijing Subcenter Governance Based on
the System Theory

In 1999, UN-Habitat launched the Global Urban Gov-
ernance Campaign with the goal of “Sustainable Human
settlements Development in an urbanized World,” aiming
to achieve the goal of poverty eradication and prosperity
of cities through improved urban governance. Yu, editor
of the book, Governance and Good Governance System,
introduces Stoker, Koeman, and Rose’s theories of gov-
ernance, such as representative of ideas. He defined the
meaning of “governance” using the western meaning of
the theory. His theory contains the essence of good
governance in which the connotation is: multivariate
main body participation and interaction based on market
principles, management mechanism based on mutual
recognition and public interest. Since then, Chinese
scholars have carried out application researches of gov-
ernance theory in different fields based on this concept.
Based on the above connotations of urban governance and
guided by the thought of system theory, this paper holds
that urban governance is a complex system engineering
composed of three elements, namely, the subject of urban

governance, the object of urban governance, and the
external environment of urban governance. ,erefore, the
governance of Beijing city sub-center is a complex system
engineering that takes the Beijing city subcenter as the
governance object. It also takes the good governance as
the realization goal.

,e application of the system theory to urban gover-
nance evaluation should be based on a comprehensive
analysis of the complex system of urban governance. ,e
complexity of urban governance in China is reflected in the
complexity of the system structure and evolution law of the
object of urban governance. ,e complexity of the multiple
demands of the main body of urban governance and the
complexity of the realization of urban governance functions
are analyzed. From the perspective of the characteristics of
the Beijing subcenter system, it is embodied in the typical
external intervention force drive, government-led devel-
opment path, and quality pilot requirement constraints.
,erefore, from the perspective of the purpose of the system
proposed by Aristotle, which laid the foundation of the
logical framework of system theory, namely, the realization
of functions, this paper proposes that the analysis of urban
governance system under the guidance of system theory
should be based on five subsystems, which include economic
system, social system, cultural system, ecological system, and
administrative system. ,e economic system includes the
wealth creation ability of residents, the upgrading of in-
dustrial structure, the scale and production capacity of in-
dustrial enterprises, and the connection between the
economic system and other systems. ,e social system in-
cludes the stable situation of population size, the quality of
life of residents, the social medical security resources and the
degree of further development, construction, and im-
provement of the infrastructure. ,e cultural system in-
cludes the intensity of regional investment in innovation
capacity, the historical and cultural competence, and edu-
cation development. ,e ecological system includes the
pollution degree of industrial waste to the environment and
the ecological environment purification capacity. ,e ad-
ministrative system includes the degree of specialization of
government administration and the level of public finance.

And, the five subsystems have their unique basic char-
acteristics, functional state, and operation trend. ,e reason
is that the five subsystems are determined by the nature,
quantity, and relationship of elements. In the process of
movement, each subsystem is decomposed into different
elements [1]. ,e optimization of each element and the
improvement of the interaction relationship promoted the
evolution of the subsystem to a higher level system. Based on
the holistic thinking of the system theory, to maximize the
overall benefits after the optimal combination of subsystems,
it is necessary to use the quantitative analysis method to put
the five subsystems as a part of the complex giant system into
the overall system for analysis and evaluation. ,us, the
important difference of each subsystem in the development
of the complex giant system and the short board of sub-
system development in the system interaction environment
is found, and the promotion path of elements and subsys-
tems is put forward.
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3. Construction of Governance Evaluation
Index System of Beijing Urban Subcenter
Based on System Governance

In order to establish an integrated evaluation index system,
on the basis of system theory, we also need to develop a
leading macro theoretical framework combined with urban
governance theory. Urban governance theory also regards
the city as a complex system. ,erefore, we can seek the
public value and core goal of Beijing urban subcenter
governance on its basis.

3.1. Analysis and Reference of Relevant Evaluation Index
System in China and Abroad. ,e theoretical basis of urban
governance lies in the governance theory. Many scholars and
organizations have constructed corresponding indicators
under the guidance of the governance theory. For example,
in 1989, the World Bank proposed six world governance
indicators, including “accountability, political instability,
government efficiency, regulatory burden, rule of law and
corruption,” centering on the political democratic re-
quirements of the generation and operation of governance
power [3]. Yu proposed 12 indicators to measure the level of
comprehensive governance in China based on western ex-
perience and the characteristics of China’s reform and the
opening up practice, which can be summarized into four
dimensions: “social stability, respect for human rights,
public service and government transparency” [4]. Zhang
et al. proposed the perspective of urban governance subject
government. Indicators are constructed to evaluate the
maturity of digital city governance in 31 provinces and cities
in China in 2007 from the two levels of reflecting the policy
environment of digital city construction from the aspects of
talents, government transparency, and regional economic
foundation of digital governance and the penetration rate of
Internet and digital TV [5]. Guo and Cheng conducted a
quantitative study on the level of urban governance for the
first time. Based on the goal of multi-subject participation
and good governance, they constructed a total of 76 indi-
cators from seven dimensions of participation, fairness,
effectiveness, regulation, transparency, honesty, and rule of
law. ,e index calculation and comparative analysis of
Beijing, Chengdu, Shanghai, Shenzhen, and Changsha were
carried out by using the data of objective statistical yearbook
and questionnaire survey results [6]. Lin and Mao, from the
perspective of fiscal expenditure performance, conducted an
empirical analysis on urban governance performance of
urban agglomerations above prefecture-level in Jiangsu and
Zhejiang and found that fiscal expenditure in big cities
showed diminishing returns to scale in both hard and soft
infrastructure [7]. Wang and Xia constructed 49 second-
level indicators including culture and education, environ-
mental protection, medical and health care, landscaping,
infrastructure, and social security from the functional per-
spective of government providing public goods based on
public management theory. Data of Wuhan, Shenzhen,
Nanjing, Xi’an, and Shenyang from 2012 to 2014 were se-
lected to conduct comparative analysis and evaluation on the

stability, legitimacy, and effectiveness of the urban gov-
ernment governance model [8]. Han et al. collected data
from 1990 to 2010 in Shanghai from three dimensions of
social economy, geographical space, and community survey
by combining subjective and objective methods, and ana-
lyzed and evaluated the spatial distribution and temporal
evolution characteristics of life quality in Shanghai during
the past 20 years [9]. Wang et al. used the Pandora model to
evaluate the spatial distribution of green space area in
Tongzhou, the subcenter of Beijing, taking land use and
environment as parameters [10]. Shen et al. based on the
concept of scientific and technological quality development
selected five-dimensional indicators to quantitatively eval-
uate the high-quality development of national central cities
in China, including basic support ability, original innovation
ability, commanding height possession ability, voice and
leadership, and social benefits, so as to obtain high-quality
development suggestions of central cities and promote
economic and social development [11].

It can be seen that related studies on urban governance
evaluation in the early stage mainly focused on comparing
and evaluating the governance levels of different cities
through urban social public service quality evaluation and
government efficiency, while the index system constructed
in the later stage has more dimensions and strong practi-
cality, providing a reference for the selection of index ideas
for this study. From the perspective of research objects, most
of the existing studies are comparative analyses at the level of
urban governance in national central cities, while few
evaluate and analyze the level of governance in urban
subcenters, which has relatively new connotations and
functions. ,is paper takes the Beijing subcenter governance
system as the core, puts it in a higher level system of Beijing
to evaluate and analyze its governance level with other
Beijing urban systems that interact with each other to get the
advantages and disadvantages of the Beijing subcenter
governance with five system characteristics, to make it better
serve China’s national development strategy, local govern-
ment decision-making, and market development needs.
Compared with previous studies, the idea of index con-
struction in this paper is unique, which is to provide new
ideas and methods for the evaluation of the urban gover-
nance level.

3.2. Construction of Governance Evaluation Index System of
Beijing Urban Subcenter. Based on the subsystem under-
standing of the Beijing subcenter governance under the
guidance of system theory, this paper constructs the eval-
uation index system of the Beijing subcenter governance
following the principles of value guidance, scientific reli-
ability, data availability, and applicable comparability. ,e
specific ideas of construction are shown in Figure 1.

,e value goal of urban governance is recognized as the
realization of “good governance,” and its foothold is to
realize the all-around development of people, which should
be based on the people-oriented governance concept first.
,erefore, under the background of China’s “five-in-one”
overall layout and new development concept, it is necessary
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to create a good living and working environment for citizens.
,erefore, system governance is adopted under the system
theory guidance.,e guidance of system theory is adopted to
analyze the five systems of administration, economy, culture,
society, and ecological civilization with system thinking as a
whole. ,irdly, in order to realize the modernization of
national governance system and governance capacity and
the key task of building a world-class city in Beijing, the
construction of Beijing Urban sub center should aim at
serving the four leading functions of the capital. Finally, it is
also necessary to evaluate the urban development capacity
under the requirements of urban development objectives to
find the deficiencies of urban governance.

3.2.1. Construction Principle.
(1) ,e index system is practical. Firstly, the connotation

of the index is clear, which can directly reflect the
requirements of the basic positioning. ,e index
system can completely and comprehensively serve
the goal of the evaluation practice. Secondly, there is
a weak correlation between indicators in statistical
characterization [12], which can ensure the repre-
sentativeness of the information provided and avoid
duplication.

(2) Indicators should have practical operability. ,is
includes whether the selected data are available and
whether there is sufficient time, effort, and funding to
obtain the real data.

(3) Indicators are comparable. ,e selection of indica-
tors needs to be longitudinally compared within the
time range of the study, and also has the significance
of horizontal comparison with other research indi-
viduals. ,erefore, the absolute value index and the
relative ratio value index should be comprehensively
considered in the selection of indicators.

3.2.2. Construction of Index System. According to the con-
struction ideas and principles of the index system, taking the
measuring of the development capacity of the object of urban
governance as the indicator, this paper constructed 29 second-
level indicators under the five first-level indicators (Table 1).

,e efficiency and quality of the development of the
economic subsystems provide basic material support for
the development of other subsystems. ,erefore, the fol-
lowing indicators that are positively related to the

evaluation of the development level of economic subsystem
are selected: A1 is the per capita regional GDP, reflecting
the wealth creation ability of residents in this region; A2 is
the proportion of tertiary industry in GDP, which is a
recognized measurement variable for the upgrading of
industrial structure and reflects the quality of regional
economic development; A3 is the assets of industrial en-
terprises above designated size, reflecting the scale and
production capacity of industrial enterprises in this region;
A4 is the decrease rate of energy consumption per ten
thousand yuan of GDP, reflecting the coordination degree
of regional economic subsystem with social and ecological
subsystem; A5 is the per capita RMB personal savings
deposit of Chinese banks, reflecting the income level of
local residents and the financial supportability of economic
subsystem development; A6 is the growth rate of infra-
structure investment, reflecting the strength of sustained
economic development to support the development of
culture, society, ecological civilization, and administrative
system.

,e development goal of the social subsystem is to
provide a good living social environment and promote the
sustainable development of the society, which is an im-
portant support for the region to maintain the attractiveness
of the population. ,e following indicators are selected that
are positively related to the evaluation of the development
level of the social subsystem: B1 is the annual average
population, reflecting the stable situation of population size;
B2 is the proportion of total retail sales of consumer goods in
GDP, reflecting the quality of life of residents in this region;
B3 is the average salary of employees on the job, reflecting
the actual sense of gain of residents in this area; B4 is the
number of hospital beds per 10,000 people; B5 is the number
of professional (assistant) doctors per 10,000 people, both of
which reflect the richness of social medical security re-
sources in this region; B6 is the ratio of the number of urban
employees participating in the basic endowment insurance
to the average number of employees on the job in urban
units, reflecting the level of coverage breadth of the old-age
security level in this region; B7 is the amount of infra-
structure investment, which reflects the degree of further
development, construction, and improvement of the in-
frastructure of other subsystems provided by the social
system.

,e development of the cultural subsystem is mainly to
meet people’s higher spiritual and cultural needs, prepare for

Governance concept Governance means Governance objectives Governance evaluation

people oriented System governance
Relieve Functions of
the service for capital

Evaluation of urban
development capacity

Develop four
leading functions

Figure 1: ,inking diagram for the construction of governance evaluation index system of the Beijing subcenter.
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the cultivation of high-quality urban construction talents,
and provide a good soft environment of talents and tech-
nology for the innovation and improvement of urban
governance capacity. ,erefore, the following positive cor-
relation indicators are selected. C1 is the proportion of
education expenditure in GDP, reflecting the regional in-
vestment in and emphasis on education development. C2
represents the proportion of internal R&D expenditure in
GDP, reflecting the intensity of regional investment in in-
novation capacity. C3 is the volume of books in public li-
braries, which reflects the supporting force of the material
basis of cultural environment construction. C4 is the

number of museums in the cultural relic system, reflecting
the richness and preservation of historical and cultural re-
sources in this region. C5 is the number of museum visitors
in the cultural heritage system, which directly reflects the
historical and cultural competence of the region.

,e development of the ecological subsystem requires
the creation of a natural environment for sustainable de-
velopment.,e following measurement indexes are selected:
D1 is the annual average concentration of inhalable fine
particles, which directly reflects the quality of the living
environment that affects the health of residents, and the
indicator negatively affects the evaluation of the

Table 1: Governance evaluation index system of Beijing urban subcenter.

Primary index Secondary index Code Index
nature Impact

Evaluation index system of
governance of Beijing urban
subcenter

Economic
subsystem (A)

Per capita regional GDP (10000 yuan) A1 Quantitative +
Proportion of tertiary industry in GDP (%) A2 Quantitative +

Assets of industrial enterprises above designated size
(10000 yuan) A3 Quantitative +

Decline rate of energy consumption of 10000 yuan
regional GDP (%) A4 Quantitative +

RMB personal savings deposits of Chinese funded
banks per capita (10000 yuan) A5 Quantitative +

Growth rate of infrastructure investment (%) A6 Quantitative +

Social subsystem (B)

Annual average population (10000) (b) B1 Quantitative +
Proportion of total retail sales of social consumer

goods in GDP (%) B2 Quantitative +

Average wage of on-the-job employees (yuan) B3 Quantitative +
Hospital beds per 10000 people (PCs) B4 Quantitative +

Number of licensed (assistant) doctors per 10000
people (person) B5 Quantitative +

Ratio of the number of urban employees participating
in basic old-age insurance to the average number

(person) of on-the-job employees in urban units (%)
B6 Quantitative +

Infrastructure investment (100 million yuan) B7 Quantitative +

Cultural subsystem
(C)

Proportion of education expenditure in GDP (%) C1 Quantitative +
Proportion of R&D internal expenditure (10000
yuan) to GDP (100 million yuan) (10000 ratio) C2 Quantitative +

Book collection of public libraries (10000 volumes) C3 Quantitative +
Number of museums in the cultural relics system C4 Quantitative +
Museum visits within the heritage system (thousands) C5 Quantitative +

Ecosystem
subsystem (D)

Annual average concentration of inhalable fine
particles (μ·g/m3) D1 Quantitative -

Centralized treatment rate of sewage treatment plant
(%) (sewage discharge treatment rate) D2 Quantitative +

Average annual concentration of sulfur dioxide (SO2) D3 Quantitative −

Average annual concentration of nitrogen dioxide
(NO2)

D4 Quantitative −

Fine particulate matter (PM25) annual average
concentration D5 Quantitative −

Forest greening rate (%) D6 Quantitative +

Administration
subsystem (E)

Per capita local general public budget income (100
million yuan) E1 Quantitative +

E2 Quantitative +
Proportion of local general public budget deficit (%) E3 Quantitative +

Ratio of the number of registered unemployed
persons in cities and towns (actual at the end of the

year) to the number of employees (%)
E4 Quantitative -

Number of industrial enterprises above designated
size e5 Quantitative +
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development level of the ecosystem. D2 is the centralized
treatment rate of sewage treatment plants, reflecting the
strength of sewage discharge capacity and effect, and pos-
itively affecting the level of ecosystem development. D3, D4,
and D5 are the annual average concentrations of sulfur
dioxide, nitrogen dioxide, and fine particulate matter, re-
spectively, reflecting the pollution degree of industrial waste
to the environment and negatively correlated with the
evaluation of the ecosystem level. D6 is the rate of tree
greening, which reflects the ecological environment purifi-
cation capacity of the region and is positively correlated with
the level evaluation of ecological subsystems.

,e administrative management subsystem reflects the
strength of the government’s governance ability. ,e fol-
lowing measurement indicators are selected, among which
E4 is related to the evaluation of the level of urban gover-
nance, while other indicators have a positive impact: E1 is
the per capita local general public budget revenue, reflecting
the ability of administrative management to support the
source of funds; E2 is the per capita expenditure of local
general public budget, which reflects the strength of ad-
ministrative support to the development of other subsys-
tems. E3 is the proportion of the local general public budget
deficit, which reflects the excess contribution level of public
budget funds of the administrative system to local economic
development. E4 is the ratio of registered unemployed
persons to employed persons in urban areas at the end of the
year, reflecting the inadequacy of the administrative system
in promoting employment. E5 is an industrial enterprise
above scale, which indirectly reflects the attractiveness of the
construction of the business environment in this region to
the production of economic units.

4. Evaluation and Analysis of Governance of
Beijing Urban Subcenter Based on the
Information Theory

4.1. Description of Data Source and Evaluation Method.
To analyze and comprehensively compare the evolution of
Beijing’s urban subcenter over the years, this paper con-
structed panel data, which were selected from the regional
span of 16 municipal districts in Beijing and the time span
from 2010 to 2019. ,e source of the original data was
Beijing Regional Statistical Yearbook from 2010 to 2019, and
the time-series panel data used in the final analysis was
calculated and sorted out according to the specific conno-
tation of the indicators. According to the Beijing Sub-Urban
Center Expansion Area Plan (2016–2035) specially formu-
lated by Beijing Municipal Government, Beijing sub-urban
center is the core of Tongzhou District in terms of function.
At the same time, Tongzhou District also gives overall
consideration to the industrial layout and functional im-
provement of the expansion area. Considering the data
availability, this paper uses the data of Tongzhou District to
measure the development of Beijing sub-urban center in a
wider range in the future.

Multi-index comprehensive evaluation generally in-
cludes principal component analysis, expert scoring

method, and the entropy value method. Compared with
other methods, the entropy value method applies not only
to deal with the data of dimension and the order of
magnitude difference characteristics but also can avoid the
principal component analysis’ impact on the integrity of
the data information as well as the expert method’s
shortcomings of subjective bias [2]. ,us, the evaluation
results have more objective credibility. In this paper, the
entropy method is used to objectively assign weights. ,e
principle of the assignment is that the greater the variation
degree of the practical sequence of a certain data, the
smaller the entropy value, indicating that the greater the
amount of information contained, the larger the deter-
mined weight coefficient [13]. After calculating the cor-
responding weight matrix, the corresponding score will be
obtained. Specific methods are divided into the following
steps:

Step 1. Considering that the overall period of the data is 10
years, it is stipulated in the calculation that
xijk(i � 1, 2, 3, 10; j � 1, 2, 3, 16; k � 1, 2, 3, 29), which rep-
resents the value of the i-th year, the j-th municipal district,
and the k-th indicator, where the value ranges of i, j, and k
are from 1–10,1–16, and 1–29, respectively.

Step 2. Standardized treatment of various indicators. xmin k

and xmax k are the minimum value and maximum value of
the k-th indicator, respectively. ,e processing method of
the positive indicator is: x‘

ijk � (xijk − xkmin/xmax k − xkmin),
and the processing method of the negative indicator is:
x‘

ijk � (xmin k − xijk/xmin k − xkmax). After the standardized
processing of the indicator, the value range of x‘

ijk is [0,1],
which means the relative size is xijk.

Step 3. Calculate the weight of indicators. First, calculate the
proportion of item k of the j-thmunicipal district in the year
i, and the formula is yijk � x‘

ijk/􏽐i 􏽐
x‘

ijk

j

(i � 1, 2, 3, 10; j � 1, 2, 3, 16; k � 1, 2, 3, 29). Secondly, cal-
culate the entropy value Ek of the k-th index to obtain the
formula: EK � − (1/θ)􏽐i􏽐jyijkIn(yijk). In it, we can see that
θ> 0 and θ � In(rn). ,en, the information utility value gk

of item k is calculated: gk � 1 − Ek. Finally, the weight wk of
item k is calculated: wk � gk/􏽐kgk.

Step 4. Calculate the comprehensive score of each district.
,e overall score is represented by hij � 􏽐kwkx‘

ijk

(i � 1, 2, 3, 10; j � 1, 2, 3, 16; k � 1, 2, 3, 29). ,e result in-
terval of the formula is [0,1]. To facilitate comparative
analysis, the efficiency coefficient is used for unified treatment
and the final comprehensive index is Hij � 100hij + 50. After
optimization, the final score of each item is between 60 and 100
points.

4.2. Preliminary Analysis on the Comprehensive Index of
Urban Subcenter Governance in Beijing. Based on the
established governance evaluation index system of the
Beijing subcenter, the entropy weight method was used to
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finally calculate the comprehensive index score of the Beijing
subcenter governance over the years, as shown in Table 2.
Among them, other municipal districts were taken as ref-
erence objects, and the data of Tongzhou District repre-
sented the score of the Beijing subcenter. Among them,
other municipal districts were taken as reference objects, and
the data of Tongzhou District represented the score of the
Beijing subcenter; therefore, we have highlighted this group
of data in bold in the table. And the final calculated score
range is 62.4 to 97.

With the help of geospatial analysis software ArgGIS, the
visualization is shown as follows.

As can be seen from Table 2 and Figure 2, on the whole,
the comprehensive index of subcenter governance in Beijing
shows an increasing trend year by year, but there is still a
certain gap between it and some municipal districts. Deputy
city center in Beijing early in the development and con-
struction, the development of the whole Beijing appears as
the center of the typical diffusion model. ,e Dongcheng
district and Xicheng district, which are the capital function-
core areas, gradually spread outward with a gradually de-
creased score in distance. It presents a situation of strong
overall center, low surroundings, slightly stronger north, and
a lower south pattern. As the deputy center of Beijing city
develops gradually, it can be found that the center diffusion
mode changes, which gradually shows a center vice center
double pattern. Although the core capital area is still sig-
nificantly higher than other areas, the overall distribution is
gradually moving towards integration. Tongzhou District, in
particular, has seen a leapfrog development. It can be pre-
liminarily believed that under the promotion of the Beijing
subcenter strategy, the systematization degree of the whole
of Beijing is further improved. All parts are more closely
connected, and it gradually jumps out of the “spread out”
mode of center diffusion, and moves toward the pattern of
two-center and even diversified development pattern of
center and subcenter. However, in the current stage, the
development of the whole of Beijing still shows a strong
center attraction model, and even the rapid development of

the center has caused a certain “inverse distribution” effect
on the surrounding areas.

4.3. Analysis and Prediction of Governance Evolution Path of
Urban Subcenter in Beijing. Based on the geographical
visualization analysis in the above part, we find that the
development speed of Tongzhou District shows a non-
uniform growth. At the same time, on the whole, the
development mode of the outermost part of Beijing has
changed. To further analyze the evolution path of the
governance of Beijing sub-urban center, the compre-
hensive index of Tongzhou District from 2010 to 2019 was
selected for regression analysis, and the specific results are
shown in Figure 3. It can be seen that the overall score of
the comprehensive evaluation of the subcenter of the city
shows a trend of rapid growth, while there is a very ob-
vious leap-forward development in the middle. ,rough
the fitting analysis of the linear regression model, it can be
divided into two stages. ,e first stage was from 2010 to
2015. During this stage, the development of the Beijing
subcenter (Tongzhou District) showed a rising trend with
a slow rising speed. From 2015 to 2016, the subcenter of
Beijing city (Tongzhou District) developed by leaps and
bounds, and its comprehensive evaluation score was
significantly improved. After that, it entered a faster
development level and showed a trend toward high-
quality development. On May 27, 2016, General Secretary
Xi Jinping chaired a meeting of the political bureau of the
CPC central research deployment planning and con-
struction of Beijing city deputy center and further pro-
moted the development of Beijing-Tianjin-Hebei
collaborative work. ,e planning deployment and policy
supported at the national level have brought strong ex-
ogenous power to the development of Beijing sub-urban
center and stimulated the leapfrog development of Beijing
sub-urban center.

Based on the above analysis, the prediction analysis is as
follows:

Table 2: Beijing urban subcenter governance comprehensive index score.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Dongcheng district 75.7 76.6 78.1 79.5 80.0 82.9 84.9 86.9 87.2 89.9
Xicheng district 81.8 83.4 85.1 87.1 88.0 92.6 96.0 88.6 91.2 93.6
Chaoyang district 78.7 77.9 79.6 79.5 80.4 80.2 83.1 84.0 83.3 86.6
Fengtai district 69.2 68.5 69.5 69.3 69.9 69.2 71.2 72.7 72.3 74.0
Shijingshan district 64.9 65.3 65.7 66.6 67.8 68.6 70.6 70.7 71.3 72.9
Haidian district 87.2 87.3 88.7 88.1 90.6 90.0 97.0 95.7 93.7 94.5
Fangshan district 63.8 63.2 64.4 65.3 65.4 66.8 68.8 70.6 69.6 71.4
Tongzhou district 64.1 62.4 63.5 64.9 64.8 65.1 70.2 71.6 69.7 72.2
Shunyi district 66.8 66.5 67.4 68.7 70.3 70.0 72.5 72.8 71.3 72.0
Changping district 78.9 79.3 80.6 79.2 81.7 79.8 81.1 82.2 77.5 79.2
Daxing district 64.1 62.7 63.8 64.7 67.1 68.1 69.4 73.1 71.9 72.8
Mentougou district 65.3 66.2 66.9 68.4 67.8 68.7 71.7 73.4 71.6 73.4
Huairou district 67.5 67.9 68.9 68.5 69.9 68.9 71.5 73.3 71.7 72.6
Pinggu district 63.6 63.6 65.0 65.2 65.3 68.3 68.8 70.0 70.2 70.6
Miyun district 63.9 64.1 64.8 66.2 66.4 66.8 69.0 69.9 70.1 72.9
Yanqing district 67.5 68.4 68.4 69.1 69.6 68.7 71.5 74.1 71.2 73.1
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(1) ,e subcenter of Beijing will realize the leapfrog
development again. Policy support can bring strong
impetus other than endogenous impetus, especially
the series of major deployments by the CPC Central
Committee, and ,e State Council, which will bring
huge political policy dividend, resource dividend,
and confidence dividend to the development of the
Beijing subcenter. In particular, in 2021, ,e State
Council will issue a series of major deployment and
task arrangements, such as the Opinions on Sup-
porting the High-quality Development of the Beijing
subcenter, which will surely drive a new wave of the
strong exogenous driving force.

(2) After major policy support, short-term exogenous
power will gradually converse into the endogenous
driving force of the development of the Beijing city
center. At present, the governance level of Beijing’s

urban subcenter is relatively backward in the whole
of Beijing. ,ere is a big progress space. ,e policy
after the leapfrog development of Beijing sub-city
Center will enter the stable development of 5–10
years.

5. Conclusion

From the perspective of system theory and the evaluation of
the development ability of the object of urban governance,
this paper constructs the governance evaluation index sys-
tem of the Beijing subcenter, which contains five subsystems
including economic subsystem, social subsystem, cultural
subsystem, ecological subsystem, and administrative sub-
system, and 29 secondary indexes. After a comprehensive
examination of panel data of Beijing’s urban system during
the subcenter construction period (2010–2019), a compre-
hensive evaluation of Beijing’s subcenter (Tongzhou Dis-
trict) was conducted by using entropy method and a
comparative analysis with other 15 municipal districts, and
the following suggestions were put forward.

(1) To deal with the complex problems and challenges of
Beijing suburban center, we must first strengthen the
material foundation through development. Devel-
opment is still the top priority of Beijing sub-urban
center. But under the new situation, the development
of Beijing vice center cannot follow the development
patterns of the past. And, it must firmly build up the
idea of high-quality development, put quality as the
priority of urban development, take the lead in
promoting the development of high-quality index
systems, policy systems, standard systems, statistics
systems, breakthrough performance evaluations,
assessment system, etc.

(2) Innovation is the fundamental driving force for
economic development. Especially in the new situ-
ation, the upgrading of urban economic
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Figure 3: Regression analysis of comprehensive index of urban
subcenter governance in Beijing.

Figure 2: Distribution map of comprehensive index of urban subcenter governance in Beijing (years: 2010–2019).

8 Wireless Communications and Mobile Computing



development must rely on innovation. To build an
important wing and become the strategic fulcrum of
world-class urban agglomeration, Beijing suburban
center must have certain economic strength and
radiation ability. It does not necessarily need to
become the city with the largest economic volume,
but at least it should achieve the status of “decisive.”
In 2017, the GDP of the first urban area of the four
first-tier cities—Beijing, Shanghai, Shenzhen and
Guangzhou—accounted for more than 20 percent of
the total GDP of their cities and more than 4 percent
of the total economic output of their urban ag-
glomerations.,e GDP of the functional core area of
the Capital also accounts for more than 20 percent of
Beijing and 7.5 percent of the Beijing-Tianjin-Hebei
metropolitan area. However, ,e GDP of Tongzhou
District only accounts for 2.7 percent of Beijing and
0.9 percent of ,e Beijing-Tianjin-Hebei urban ag-
glomeration.,e economic size of TongzhouDistrict
is too small, which plays a weak radiating and driving
role in urban and regional development and has a
large gap with its target positioning. We should
continue to take innovation as the primary driving
force, focus on integrated development and sound
interaction, apply major scientific and technological
innovations, seize the strategic vantage point for
future development, and promote the innovation-
driven development of the Beijing-Tianjin-Hebei
city cluster.

(3) Improve the comprehensive carrying capacity of cities
through urban hardware and software construction,
and promote the quality and balanced development of
urban public services.,e low quality of public service
is an important factor that makes the comprehensive
score of subcenter governance in Beijing lower than
that of othermunicipal districts.,erefore, we need to
take the initiative to adapt to changes in population
size and structure, and implement some key projects
every year to make up for gaps and weaknesses in
public services. Strengthen the resource pooling and
promote the balanced distribution of quality public
service facilities among groups. In education, we will
increase preschool education resources, improve the
system of compulsory education and high school
education, and comprehensively implement quality-
oriented education.Wewill complement and improve
basic education facilities, expand the supply of de-
grees, and constantly optimize the allocation of ed-
ucational resources according to the positioning and
development needs of various groups. We will focus
on improving primary schools and childcare facilities
in areas lacking basic education facilities such as old
urban areas. Establish a hand-in-hand support
mechanism for high-quality schools in central urban
areas and primary and secondary schools in urban
subcenters, form an education group brand, and
speed up the construction of a some key projects such
as Beijing School, Beihai Kindergarten, and Huang-
chenggen Primary School.

(4) Achieve regional coordinated development on a
larger spatial scale. ,e 155 square kilometers of the
Beijing subcenter are included in the 906 square
kilometers of Tongzhou District. Only by planning
the subcenter based on the whole area of Tongzhou
can the development gap be prevented and the
necessary development level is guaranteed. In
practice, it is necessary to coordinate the integrated
and coordinated development of “city” and “town-
ship,” with the construction of small towns with
special characteristics as the starting point to form a
new pattern of urbanization with the interconnected
functions, with the city leading the township, and
with the urban and rural coprosperity. Nearly half of
the subcenter is the old city. ,ere will be two levels
and two faces of a subcenter if it is not handled well.
,e construction of the subcenter must not only
build the new city but also improve the old city. ,e
focal point is the ecological restoration and urban
repair of the old city so as to promote the deep
integration of the space, function, and society of new
city and old city.
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