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Abstract: The State Council of the People’s Republic of China issued the National Territory Spatial
Planning Outline (2016-2030), which is a fundamental guide and blueprint for China to achieve
its Sustainable Development Goals (SDGs). Based on its sustainable-city initiatives, this paper
establishes a “four-space (4S)” assessment framework, and measured the urban development quality
(UDQ) of 336 cities in China. Then we analyzed the spatial patterns of UDQ, and identified the
main obstacles. Our results show that there is considerable room for improvement in UDQ in China.
The spatial pattern of UDQ shows that the eastern economic zone score is higher than the western
score and the northern lower than the southern. The spatial efficiency, structure, and quality in
Chinese cities have significant hierarchical structure, while the form pattern is complicated. The most
important obstacle to China’s high-quality development is spatial efficiency. The most significant
limiting indicator is the industrial structure, followed by land output level and land consumption per
unit GDP. Our findings help enhance the effectiveness of National Territory Spatial Planning policy
implementation and guide China’s urban planning and management to achieve sustainability.

Keywords: urban development quality; National Territory Spatial Planning; obstacle diagnosis
model; China; initiatives

1. Introduction

According to the World Development Indicators (WDI) database published by the
World Bank, the proportion of urban population reached 55.72% in 2019 [1] and is expected
to reach 68% in 2050 [2]. Rapid urbanization has led to many ‘“urban diseases’ such as
environmental problems, energy shortages, traffic congestion, social inequalities, inade-
quate public services, and land loss [3,4]. Cities have become an important part of human
civilization and urban high-quality development is a key issue for sustainable develop-
ment [5]. In 2015, the United Nations (UN) adopted Changing the World: The 2030 Agenda
for Sustainable Development, which identified 17 universal sustainable development goals
to address the pressing environmental, political, and economic challenges facing our world
(UN 2015). It has since established a global indicator framework of nearly 200 indicators,
including 15 for urban development [6]. However, urbanization is a complex systems prob-
lem, and a fixed framework cannot solve the problem of differentiation in each region [7-9].
In order to better assess the level of urban development under various scenarios, we need
a more focused framework to evaluate UDQ. This can also help policy makers to formulate
feasible development plans [10,11].

The evaluation of UDQ has attracted widespread attention from policy makers and
academics [10,12-15]. Over the past decade, the need for UDQ assessment studies has
increased due to the concentration of urban populations [16-18]. Many urban evaluation
indicators have been proposed by international and local organizations and governments
at the city scale in previous studies. These indicators can be used as a reference for the
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development of sustainable city indicators. Typical examples include the City Prosperity
Index [19], the Sustainable Cities Index [20], Mercer Quality of Life Rankings [21], the
Monocle Quality of Life Survey [22], the European Green City Index, the Quality of Life
Index, the Global Cities Index [23], the Blueprint for Cities, and the EIU global livability
rankings [24]. These studies benchmark several global or regional cities based on various
dimensions of urban sustainability. They use a variety of weighting and aggregation meth-
ods to select indicators ranging from 17 to 77 [25]. These indicators for assessing urban
sustainability focus on the measurement and enhancement of individual urban elements.
For example, infrastructure development, transportation, employment, education, carbon
dioxide emissions, health, environment, innovation, technology, and culture. The assess-
ment systems lack a holistic perception and measurement of the sustainability of urban
systems [26,27].

Since the reform and opening up, China’s urbanization has made brilliant achieve-
ments in terms of sustained and rapid socioeconomic development and large-scale urban
population growth [28]. China has gradually become an urbanized country with predom-
inantly urban areas. With the advancement of reform and opening up, China’s urban
population increased from 172.45 million in 1978 to 848.43 million in 2019, with an aver-
age annual growth rate of 16.48 million. The urbanization rate increased from 19.72% to
60.60% [29]. In addition, China’s GDP per capita began to exceed $8000 in 2015. Accord-
ing to the World Bank’s classification criteria, China is already an upper-middle-income
country. According to Channery’s theory of the stages of industrialization, China has
entered the later stages of industrialization. In recent decades, China’s extensive economic
development model has contributed to the rapid development of the urban economy;,
but it has also brought about a series of problems and challenges. For example, resource
consumption is high and utilization efficiency is low. Pollutant emissions are rapidly
increasing and the environment is deteriorating due to explosive and disorderly expansion
of construction land, unreasonable urban scale, and structural systems. The gap between
urban and rural development is obvious. Urban construction lacks local characteristics and
neglects cultural heritage [30-32].

In 1994, in response to the Rio de Janeiro Conference, China established the Center for
Agenda 21 Management (CAM), which was the first to publish the Agenda 21 [33]. In 1996,
it is clearly stated that “implementing sustainable development and promoting all-round
social development” is a national strategy. Subsequently, the 16th National Congress of the
Communist Party of China (CPC) on 15 March 2002 stated that improving sustainability
was one of the goals of building a moderately prosperous society [34]. There are already
at least 11 national-level sustainable city campaigns in China. There are also 189 national
sustainable development pilot zones and 6 innovation demonstration zones. Furthermore,
230 prefecture-level cities have proposed to build eco-cities, and 133 have initiated low-
carbon city planning [30]. China’s five-year plan for economic and social development
states sustainable development as a core goal and arranges related tasks. Bryan et al. [35]
reviewed 16 sustainable development projects in China since the reform and opening up
to respond to sustainability contingencies in the national land system. They include the
Sanbei Protected Forest Development Plan, the National Soil and Water Conservation Plan,
the Protected Forest Development Plan, the comprehensive agriculture development plans,
arable land quality planning, etc. The results show that China’s integrated sustainable
development projects have achieved considerable success and have brought measurable
benefits to sustainable well-being. Jiang et al. [36] used empirical analysis to investigate
the changing characteristics of the ecological niche of China’s complex socioeconomic
natural ecosystems during the Eleventh and Twelfth Five-Year Plan periods. They found
that the development of natural and socioeconomic complex sustainable ecosystems has
been a major success. The concept of sustainable development has been incorporated into
planning and used to guide local policies and assessment criteria for regional development.
It is undeniable that in the historical process of China’s sustainable development, policies,
especially planning, have significantly advanced China’s sustainable development.
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In order to meet the challenges of sustainable development at this stage, China has pro-
moted the preparation of “multiple regulations in one” land and spatial planning. It means
the organic integration of the original various planning principles, ideas, and methods
based on holistic thinking. The State Council of the People’s Republic of China issued the
National Territory Spatial Planning Outline [37], which has the same effective implementa-
tion period as the UN’s Change the World: 2030 Agenda for Sustainable Development, as
an important guide and spatial blueprint for China to achieve its sustainable development
goals [38]. The National Territory Spatial Planning Outline (2016-2030) is a macro guide of
China’s development. It is further implemented through policies including “the Opinions
on Establishing a Land and Spatial Planning System and Supervising its Implementation”.
It positions land and space as a carrier, carrying the whole system of human and natu-
ral elements and spatial and temporal evolution, and advocates “high-quality economic
development”. It is guided by the concept of “ecological civilization construction”, and
its core is “people-oriented”. It is an initiative that advocates promoting the sustainable
development of China’s cities by improving the quality of the land, increasing utilization
efficiency, and optimizing the spatial structure and layout. The initiative goals are gradual
improvement of the human habitat environment, significant improvement in the level of
resource conservation and intensive use, control of the intensity of land development, and
control of urban spatial expansion. This paper establishes an index system for evaluating
UDQ in China based on the perspective of National Territory Spatial Planning initiatives.
Secondly, we analyze the level of UDQ and the spatial heterogeneity by combining geo-
graphic economic subregions. Finally, we identify the key obstacle factors affecting UDQ
in China. The rest of the paper is structured as follows. The next section briefly introduces
the research methodology and data sources. Section 3 gives the evaluation results and
identifies the obstacles. Section 4 discusses the policy and practice options to address the
spatial disparities and obstacles to urban development quality in China. Moreover, we add
a discussion on UDQ in different regions and give policy guidelines for optimizing the
spatial pattern of cities. Finally, a conclusion is given.

2. Materials and Methods
2.1. Building a Framework for UDQ Assessment Based on the National Territory Spatial
Planning Initiative

Before studying the level of UDQ, it is important to first sort out the territorial spatial
planning initiatives as a guide to clarify the important goals of UDQ. To promote urban
high-quality development, the Chinese government has launched several urban high-
quality development initiatives. For example, low-carbon cities, eco-cities, low-carbon
eco-cities, smart cities, harmonious societies, forest cities, sponge cities, climate-resilient
cities, etc. These city theory initiatives provide a holistic practical goal and direction for
addressing urban economic, social, and environmental issues. Facing current urban issues
and challenges, China’s National Territory Spatial Planning puts forward the initiative of
constructing high-quality cities. Using Nvivoll’s word frequency statistics, it was found
that the word “space” appears 88 times in the National Territorial Planning Framework.
This also reflects the attention to the spatial character of cities that characterizes the Territo-
rial Spatial Planning Initiative. With a focus on “space”, we have identified the elements of
the Territorial Spatial Planning Initiative that relate to UDQ. This identifies the key objec-
tives of urban development as “spatial intensification and efficiency, coordination of spatial
functions, reasonable spatial layout, and livability and comfort of space”. On this basis,
our study evaluates UDQ using four dimensions, forming a “four-space (45)” assessment
framework (Figure 1). The dimensions are “whether space utilization is efficient, whether
space function is coordinated, whether space layout is reasonable, and whether space is
livable and comfortable”.
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Initiatives

Figure 1. Urban development quality (UDQ) goals and initiatives based on National Territory Spatial
Planning in China.

Initiative goal a: Efficient use of space to enhance spatial efficiency of the national
territory. Initiatives related to enhancing spatial efficiency proposed in the plan include:
“Comprehensively enhancing the level of economical and intensive land use”. “Orderly
promotion of the redevelopment of low-utility land in urban areas”. “Actively revitalizing
the stock of construction land”. “Increasing the intensity of utilization of national land”.
“Promoting urban renewal and industrial transformation and upgrading”.

Initiative goal b: Restructuring of space to optimize spatial functions of the national
territory. Initiatives related to the optimization of spatial functions proposed in the plan
include: “Rational optimization of spatial structure”. “Adjustment and optimization of
the spatial structure of towns and cities in accordance with the general requirement of
promoting intensive and efficient production space, livable and moderate living space,
and ecological space with beautiful mountains and clear water”. “Guiding the layout of
different industrial land uses in cities”. “Rational optimization of spatial structure and
optimization of the spatial function zoning of cities”.

Initiative goal c: Optimizing spatial form to harmonize spatial layout of the national
territory. The initiatives proposed in the plan to optimize spatial patterns include: “Con-
trolling the intensity of land development”. “Scientifically guiding the flow of population
to make the concentration and distribution of population more orderly”. “Enhancing the
compactness of urban construction and improving the rationality of internal urban forms”.
“Building a safe, harmonious, competitive, and sustainable territorial spatial pattern”.
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Initiative goal d: Improving spatial quality for a livable and comfortable city. Initiatives
related to improving spatial quality proposed in the plan include: “Establishing a green,
low-carbon and people-oriented urban development concept”. “Building a resource-
saving and environment-friendly society and improving the city’s capacity for sustainable
development”; “Completing infrastructure systems such as roads, water supply, and
heating”; “Improving the coverage of urban domestic sewage and rubbish treatment
facilities and enhancing the comprehensive quality of the human living environment”.

2.2. Measuring UDQ

Based on the initiatives of National Territory Spatial Planning, the evaluation system of
UDAQ is constructed from four perspectives of spatial efficiency, structure, form, and quality.
The system contains 21 indicators, which measured the efficiency of space utilization, the
coordination of spatial functions, the rationality of spatial layout, and the livability and
comfort of space (Table 1). Spatial efficiency reflects the input-output level of land and
economy. Spatial structure reflects the rational structure of urban land use and the structure
of industry. Spatial form reflects compactness of the various land forms and the orderly

expansion of the city. Spatial quality reflects the livability and comfort of the city.

Table 1. System for evaluating the level of UDQ (+ (—)) indicates that the higher (lower) the indicator, the better the level

of UDQ.
Initiative Goals Indicator Units Calculation Method References
X1 Land input level (+) Yuan/km?2 Fixed-asset investment/Construction land [39]
. X2 Public utility Yuan/km? 'Reglonal pubhc. [40]
. .. investment level (+) expenditure/Construction land
Spatial efficiency X3 Land outout level
a ((T) putieve Yuan/km? GDP/Construction land [39,41]
X4 Economic output o Percentage of the secondary and tertiary
% . [39,41]
level (+) industry
X5 Land consumption km?2/Y New construction land /GDP growth [42]
per unit GDP (—) e/ tuan &
X6 Land. cqnsumptlon > New construction land /Fixed-asset
per unit fixed-asset km~/Yuan . [42]
. investment growth
investment (—)
X7 Ecological land ratio o Cultivated, forested, and grassland
Yo [41,43]
(+) areas/Total area
Spatial structure X8 Indust1(~f)l structure % Tertiary industry land /Construction land [42]
X9 Public service land % Public service land / Tertiary industry land [42]
structure (+)
X10 L.and d.evelopment Y% Built-up land /Total area [39,41]
intensity (—)
X11 Population 5 . .
concentration (+) Person/km Population density [39]
Spatial form X12 Orderly d'egree of % New construction land/Construction land [39]
urban expansion (—)
I=—Y Ailghi/IgN
i
X13 Land use balance / A: total area; N: Number of land use type; [44]
) Aj: (i=1;2...;n)each type of land use
area
DI =21In(P/4)/In(A)
X14 Fractal dimension P: the perimeter of construction land; A:
/ . [45-47]
(=) the area of construction
land
C=F/A
X15 Landscape / F: Number of patches of construction land; [48]

fragmentation (—)

A: construction land area
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Table 1. Cont.
Initiative Goals Indicator Units Calculation Method References
X16 Infrastructure o
Level (+) Yo Gas coverage rate [39,43]
X17 Environmental o
Spatial quality health level (+) Yo Waste water treatment rate [39,43]
X18 Leisure and 2 . .
recreation level (+) m Public green space per capita [39]
X19 Roa(?l network km/km? Density of road network in built-up area [39,40]
density (+)
X20 Air quality o . . . .
conditions (+) Yo Proportion of days with good air quality [13]
X21 Ecological / Total number of national forest parks and [41]

civilization level (+)

geoparks

We calculated UDQ scores using arithmetical means. This is an aggregate score
that consists of individual scores for 4 initiative goals and represents China’s overall
performance in achieving all 4 initiative goals. Each initiative goal is equally weighted,
Indicators under a particular initiative objective are also given the same weight. Each
indicator is standardized; the formula for normalizing indicators is as follows:

u - { (X; — Xoin) /! Komax — Xnin), Positiye igdi.cator 1)
(Ximax — X))/ (Kmax — Xmin), Negative indicator

where U; is the normalized value, X; is the indicator value of evaluation indicator 7, X, is
the maximum value of evaluation indicator i, and X,;;,, is the minimum value of evaluation
indicator i. After standardization, the values were between 0 and 1.

2.3. Measuring Spatial Heterogeneity

The 336 cities were divided into groups to examine the heterogeneity in the levels of
UDQ. The classification criteria we used are based on the partitioning of China’s economic
geography, which divides the country’s cities into eight economic zones (Table 2). Based
on the natural economic and social development characteristics of China, the State Council
of China divided the Chinese mainland into four zones in 2005, namely the eastern, central,
western, and northeastern zones. It was further divided into eight comprehensive economic
zones based on their geographical location. This division has also been used so far. Among
them, the northeastern economic zone faces problems such as depleted resources and an
industrial structure in need of upgrading. The coastal region has a superior geographical
location, convenient transportation, and better development advantages. The central region
is densely populated and strategically important. The western region has a harsh natural
environment, poor soil, and the least developed economy. In 2017, the GDP per capita was
RMB 108,888 in the eastern coastal economic zone (EC), RMB 69,082 in the northern coastal
economic zone (NC), RMB 82,335 in the southern coastal economic zone (SC), RMB 51,937
in the Middle Yellow River economic zone (MYRN), RMB 58,372 in the Middle Yangtze
River economic zone (MYRS), RMB 42,955 in the northwest economic zone (NW), RMB
48,225 in the southwest economic zone (SW), and RMB 47,130 in the northeast economic
zone (NE).
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Table 2. Grouping of cities based on the partitioning of China’s economic geography.
Economic Zone Four Plates Study Cities
Eastern coastal economic zone (EC) 25
Northern coastal economic zone (NC) Eastern China 30
Southern coastal economic zone (SC) 38
Middle Yellow River economic zone (MYRN) C | Chi 50
Middle Yangtze River economic zone (MYRS) entra ha 55
Northwest economic zone (NW) Western Chi 43
Southwest economic zone (SW) estern -hina 60
Northeast economic zone (NE) Northeast China 35

2.4. Obstacle Diagnosis Model

In order to analyze the disadvantages of Chinese UDQ more effectively, an obsta-
cle diagnosis model was constructed to explore the obstacle factors affecting Chinese
UDQ [43,49]. At present, researchers commonly use obstacle degree diagnosis models
based on index deviation [50].The formula is as follow:

Oj=1-P; 2)
Fj x O
Vi=&x
Y (F < 0j)

where O; is deviation between indicators and development goals, P; is the standardized
value of each individual indicator j, F; is the weight of indicator j, V; is the obstacle degree
of indicator j, n is the number of indicators.

x 100% 3)

2.5. Data Source and Processing

This study conducted an evaluation of 336 cities at the prefecture level or above within
31 provinces in China. Due to the availability of data, Taiwan, Hong Kong, Macau, and
some cities with missing data were excluded. Two forms of data were used in this research,
namely spatial data and statistical data.

Statistical data: The social and economic data were mainly from the China Urban
Statistical Yearbook 2017, the China Statistical Yearbook of Urban Construction 2017 and the
China Environment Statistical Yearbook 2017. The time nodes of the above data were both
2016. Some of the evaluation indicator data were obtained from calculations of the original
data. Land consumption per unit GDP and land consumption per unit fixed investment
were calculated based on data from the China Urban Statistical Yearbook 2016 and the 2017
edition. The total number of national forest parks and national geoparks are from the
national list of areas banned from development in the National Main Functional Area Plan.

Spatial data: The proportion of ecological land, the degree of construction land distur-
bance, and the compactness of construction land were calculated using GIS technology in
combination with China’s land-use map.

3. Results
3.1. Analysis of UDQ at the National Level

Overall, there is still much room for improvement in the level of UDQ, with significant
differences between cities. The average UDQ is 0.4577. According to Jenks’ best natural
fracture method to classify the index (Figure 2), 70.33% of the cities are at the medium
level, and only 13.35% of the cities are at the high level, so there is still much room for
improvement. From the perspective of individual cities, Sanya (0.5268), the city with the
highest quality of development, is 1.43 times higher than Zhoushan (0.3676). The difference
between cities is obvious, and the coefficient of variation of UDQ is 5.89%.
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Figure 2. Comprehensive score of UDQ in China.

In terms of the spatial distribution, China’s UDQ shows a remarkable zonal gradient,
manifested in a gradual decline from the southeastern coastal region to the northwestern
region. Cities with high or relatively high levels of UDQ are mainly distributed in the
eastern coastal areas as well as in the eastern and central urban agglomerations. High-value
clustering is a distinctive feature, with most coastal cities having a high level of UDQ. The
western UDQ is generally low, with concentrations in Xinjiang, Tibet, western Qinghai,
and northwestern Shaanxi Province, where there are usually large obstacles.

3.2. Analysis of UDQ at the Regional Level

Using the classification statistics of the eight major economic regions of China (Figure 3),
the spatial pattern and regional differences in UDQ were further studied. Based on the
statistical map analysis of sustainable urban spatial development by subregion, it was
found that the eastern region has the highest score in UDQ. The UDQ in the northern
coastal region is significantly lower than that of the southern coastal region and the eastern
coastal region. The central region performs well, with a slightly lower score than the
eastern region, and the Middle Yellow River economic zone is significantly lower than the
Middle Yangtze River economic zone. The overall score in the western region is lower,
the southwest region and the northwest region show a big difference, and the score in the
southwest region is significantly higher than that in the northwest region. The score in the
northwest economic zone and the northeast is poor, which has a significant negative pull
on the UDQ in China. Overall, the spatial pattern of UDQ shows that the eastern economic
zone score is higher than the western zone score, and the northern lower than the southern.
The northeast economic region has the lowest UDQ score. This shows that there are still
large regional differences in the UDQ in China, which is consistent with the pattern of
China’s economic development. It is noteworthy that northeast and northwest economic
zones are the “depressions” in China’s UDQ. Therefore, it is necessary to continue to
carry out the Northeast Revitalization Strategy and the Western Development Strategy to
promote and develop inland cities.
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Figure 3. Subregional statistics on the score of UDQ in China.

3.3. Characteristics Analysis of the Subdimensions

The results show the hot spots of spatial efficiency, structure, and quality are dis-
tributed regularly, forming an obvious hierarchical structure. The distribution of form is
complex (Figure 4).
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Figure 4. The scores of UDQ in China of subdimensions. ((a). Spatial efficiency; (b). Spatial structure; (c). Spatial form;
(d). Spatial quality).
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The score of urban space efficiency is the lowest of the initiative goals; the overall
characteristic is that scores decrease from the southeast coast to the northwest and north-
east regions. Among them, the northeast and northwest regions have the lowest scores
(Figure 5a). This points out that the spatial efficiency level of the south is better than the
north, and east is better than the central and western. The eastern coastal area formed a hot
spot of agglomeration, with the eastern coastal economic zone efficiency scoring level best
performance, followed by the southern coastal economic zone. The efficiency levels of the
Yangtze River Delta city cluster and the Pearl River Delta city cluster played an important
pulling role, while the northern coastal economic zone performed relatively poorly. The
northwest and northeast regions show a continuous low-value clustering, reflecting that
the efficiency level in the region is in serious trouble, in line with the practical knowledge.
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Figure 5. Subregional statistics of scores in China by subobjective. ((a). Spatial efficiency; (b). Spatial structure; (c). Spatial

form; (d). Spatial quality).

The pattern of urban spatial structure is a three-layer structure from the eastern coastal
area to the western area of low-high-low. This pattern is characterized by a low spatial
structure in the coastal region, a coherent structure in the central region, and a serious
structural imbalance in the western region. Combined with the subregional statistical map
of each factor (Figure 5b), the spatial structure of the Middle Yellow River economic zone
and southwest economic zones show excellent performance. The eastern region has a low
level of functional coordination, and its spatial structure is its relative constraint factor.

There are significant differences among the patterns of urban spatial form. In the
eastern and northern coastal economic zones and central areas, there is still room for
improvement in their spatial form. This indicates that the layout of various types of urban
land still needs to be adjusted (Figure 5c). The spatial form of cities with high values is
mainly distributed in the western region. Compared to the country, the northwest economic
zone has the highest average score of spatial form and the most reasonable compactness.
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Index

X6 land consumption per unit of fixed investment

The urban spatial quality has the most significant characteristic of clustering, with
the southeast coastal area showing high-value clustering. The eastern coastal economic
zone and southern coastal economic zone have the highest quality scores, with high levels
of livability and comfort. The northwest economic zone and the Middle Yellow River
economic zone have the lowest quality performance (Figure 5d).

3.4. Diagnosis of Obstacles to UDQ in China

The obstacle diagnosis model was used to calculate the degree of each individual
obstacle indicator to identify the important obstacles that limit China’s UDQ. The results
show that the degree of different indicators exhibit significant differences. According to
the average of all the studied cities, the obstacles are, in descending order, spatial efficiency
> spatial form > spatial quality > spatial structure. The obstacles to each goal are high, with
spatial efficiency having the highest obstacle degree (35.15%). The most significant limiting
indicator is the industrial structure, followed by land output level, and land consumption
per unit GDP. All three indicators have a barrier level above 7%, with a combined barrier
level of up to 24.57%. The degree of obstacle for industrial structure is 10.03%. Moreover,
X1 land input level, X2 public utility investment level, X6 land consumption per unit
fixed-asset investment, X9 public service land structure, X11 population concentration, and
X21 ecological civilization level also show a strong degree of obstruction, with obstacle
degrees of more than 6%. Based on the different economic regions, the indicator obstacle
degrees were summarized according to each subobjective to further analyze the different
obstacles to each goal (Figure 6).
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Figure 6. Heat map of indicator obstacles to UDQ system in China.

In terms of spatial efficiency, the obstacles to economic output are generally small.
The input level of public utilities and the land economy is average. The obstacles to
land output and the level of economic output and land consumption are relatively high.
There is an urgent need to improve the efficiency of land use and output. According to
the indicator obstacle degrees of each region, China’s economic output level obstacle is
relatively small (1.25%). The ratio of secondary and tertiary industries reached 92.63%.
Notably, in the eastern coastal economic zone, the obstacle is only 0.63%. In terms of
land input level, the eastern coastal economic zone has the lowest obstacle degree. The
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southwest economic zone’s fixed investment amount ranks second. It is worth noting
that the northeast economic zone has the highest level of land input obstacles: the land
input level is much lower than the national average (accounting for 35.19% of the eastern
coastal economic zone). The public utility investment level obstacle is relatively high,
and the northeast economic zone has the highest obstacles. The average regional public
expenditure is only 284,536,300 RMB/ km?, about 74.32% of the southwest economic zone
(382,873,300 RMB/km?). China’s economic input and output consumption of land level
is generally high, while the southwest economic zone and the northeast output land
consumption obstacle degree is relatively small. China’s land output level is the most
important obstacle to urban spatial efficiency and needs to be improved first.

In terms of spatial structure, the degree of obstruction in ecological function space
is the lowest. The level of obstruction in public service space is moderate. The level of
obstruction in construction land function space is high. The level of obstruction in tertiary
industry function space is the highest, and still needs to be further improved. China
needs to continue to adjust its spatial structure, coordinate spatial functions, expand public
service space and tertiary industry functional space, and strictly control the expansion
of urban construction land space. According to the indicators of each region, the degree
of obstruction of ecological function space is low, with an average degree of 1.55%. The
proportion of ecological land such as cultivated land, forest land, and grassland reach
84.95%. In the southwest economic zone, the proportion of ecological land accounted for
more than 95%. The northwest economic zone and the eastern coastal economic zone have
the highest degree of ecological function impairment, with the proportion of ecological
space being less than 80%. Public service functional space has an average level as an
obstacle. The public service space in the southwest economic zone and northwest economic
zone in Western China accounted for a large proportion. The southern coastal economic
zone and the northeast economic zone accounted for a relatively small proportion. The
functional space of tertiary industry is the highest obstacle indicator in China. There is a
general need to further enhance the functional space of tertiary industry throughout the
country, especially in the northwest and southwest economic zones. Land development
intensity is relatively high, indicating that China’s cities are still facing the problem of
large spatial expansion and insufficient land resources. Land development intensity is
significantly higher in the eastern and central regions than in the western and northeastern
regions. The northwestern and southwestern economic regions have the lowest land
development intensity, at 3.08% and 3.54%, respectively. Particularly noteworthy is the fact
that the northern and eastern coastal economic zones have a land development intensity of
more than 9.20%, about three times that of the eastern zone.

In terms of spatial form, the fractal dimension obstacle of China’s urban construction
land is generally low. It shows that the layout of construction land is compact, and land
use is not susceptible to external interference. Landscape fragmentation of construction
land varies greatly, the degree of construction land concentration in the eastern region
being significantly higher than the average. The degree of obstacle this creates to the
central and northeastern regions relatively high, where the layout of construction land is
fragmented. The balance of land use layout performs well, but the eastern coastal economic
zone performs the worst, with unreasonable proportions of various types of land structure
layout. China has a high degree of obstacles to orderly urban expansion in the process of
rapid urbanization. The eastern coastal economic zone performs the worst, followed by
the middle reaches of the Yangtze River, and the southwest economic zone. The degree
of population distribution and concentration is moderate, the highest population density
being in the central region. The average population density in the Middle Yellow River
economic zone reaches 4814.66 person/km?, and the average urban population density in
the middle Yangtze River economic zone reaches 4177.58 person/km?.

In terms of spatial quality, the infrastructure level is well-developed, and environmen-
tal health level performance is good. Air quality varies greatly in different regions, with
relatively high levels of obstruction in road network density, leisure and recreation, and
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ecological civilization. According to the indicator obstacle degrees of each region, China’s
infrastructure is less obstructive, with a gas coverage rate of more than 90%. The western
region is relatively backward, with only 87.79% in the northwest and more than 99% in
the northern coastal economic zone. The overall health conditions are good, although the
degree of obstacles in the western and northeastern regions is relatively high compared
to the average. Air quality conditions vary widely. The northern coastal economic zone
has the lowest average number of good air days: only 162 days a year. This is followed by
the Middle Yellow River economic zone, with 197 days. The southern coastal economic
zone has the best air quality, with an average of more than 300 days of good air in a
year. Road network density, leisure and recreation level, and ecological civilization are the
main indicators of obstacles to livability and comfort. The western region and the Middle
Yellow River economic zone have the minimum density of road network. The leisure and
recreation level in the southwestern and northeastern economic zones is the lowest. The
southern coastal economic zone and the northwestern economic zone have the fewest
national forests and geoparks.

4. Discussion
4.1. Unbalanced Spatial Distribution

The Chinese government has proposed the two centennial goals of “building a mod-
erately prosperous society in an all-round way” and “building a modernized socialist
country”. This not only underlines the large-scale accumulation of social wealth, but also
implies a profound “equity orientation” in wealth distribution. The first, foremost task
of urban development in China is to achieve balance, coordination, and sustainability”.
Equity orientation reflected in the spatial dimension is the requirement to achieve common
regional development. The identification of regional development imbalance characteris-
tics is the primary task to achieve the balance, coordination, and sustainability of China’s
urban development. The results show that UDQ in China shows an obvious zonal gradient,
with a decreasing hierarchy from the southeast coastal region to the northwest region.
Spatial efficiency, spatial structure, and spatial quality also exhibit an east-west hierarchical
difference in space. Such spatial differences are largely determined by the natural resource
endowments between regions and China’s regional development policies. Since 1985,
China’s regional development strategy (“The CPC Central Committee’s Proposal for the
Seventh Five-Year Plan for National Economic and Social Development”) has emphasized
the advancement of the eastern region. However, this has led to a growing disparity
between China’s regions, especially between east and west. Since the Ninth Five-Year Plan,
the Central Government has proposed to reduce regional disparities through coordinated
regional development. It calls for “active support for the pace of reform and opening up
in the central and western regions”, “priority arrangements for resource development
and infrastructure construction projects in the central and western regions”, and “guiding
resource-processing and labor-intensive enterprises in the eastern region to move to the
central and western regions”. The gap between regions has shown a narrowing trend,
especially due to the rise of the central region. The results show that the central region
exhibits a level of UDQ second only to the southern coastal economic zone, which also
confirms the rise of the central region. The development of the northeast and northwest
regions remains a key challenge in achieving UDQ in China. The spatial heterogeneity
characteristic of the southern region, where the value of UDQ is higher than that of the
north, also needs to be focused on. Policy makers can learn from the Western Development
Strategy and the Rise of Central China. They need to consider additional strategies to pro-
mote development in northern China to narrow the sustainable development gap between
northern and southern China.
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4.2. Key Obstacle Indicators to Increasing the Level of UDQ in Chinese Cities

All systemic obstacles to UDQ in China’s cities are high, telling us that there is still
much room for progress towards sustainable development in China’s cities. The Chinese
government can prioritize removing obstacles that have a high impact on UDQ, such as
industrial structure, land output level, and land consumption per unit of GDP. Integrated
policy actions can remove barriers and promote quality urban development. China should
continue to promote policies for the redevelopment of inefficient urban land, and use
policies to guide the revitalization of stock land and optimization of incremental land.
Efforts should be made to improve the level of input and output of urban space, increase
the intensity of use, and enhance the carrying capacity of population and industry. The
“retreating two into three” transformation and redevelopment projects, which represent
withdrawing land for secondary industries and increasing land for tertiary industries,
continue to be implemented, increasing the public service functions of cities to promote
urban renewal and industrial transformation and upgrading. The Government should
strengthen the top-level design of its policies. Through the preparation of special plans for
the redevelopment of low-utility land in cities, it should clarify the objectives and tasks,
the nature of the uses, the scale and layout, the timing, and the safeguards, consequently
improving the spatial efficiency of China’s cities. At the same time, each region should
formulate differentiated urbanization strategies based on the characteristics of its own
indicators. For example, the northeastern economic region should focus on raising the level
of land investment and public utility investment, while the eastern and central regions
should focus on limiting the expansion of urban construction land and controlling the
intensity of land development.

4.3. A Comparison of UDQ under Different Development Strategies

The National Territorial Planning Outline mentions that “the construction of land
development clusters should be promoted, with urban agglomerations as the main form, to
promote rational division of labor, complementary functions, and synergistic development
of large, medium, small, and medium-sized cities and small towns.” In order to verify
whether urban agglomerations contribute to China’s high-quality development, this paper
measures the differences between urban agglomerations and non-urban areas. The results
(Figure 7) show that the UDQ of non-urban clusters (0.4560) is lower than the national aver-
age, while the UDQ of urban clusters (0.4618) is significantly higher than that of non-urban
clusters. It is noteworthy that the Central Plains urban agglomerations and the northeast
Liaozhongnan urban agglomerations performed relatively poorly. Further breakdown
of the index shows that the spatial efficiency, structure, and quality scores of urban ag-
glomerations are all higher than those of non-urban agglomerations, with the advantage
of spatial efficiency being the most significant. This indicates that the policy of urban
agglomerations as the main spatial carrier of urbanization is generally appropriate, and
using urban agglomerations as a development carrier can help improve the high-quality
development of Chinese cities. In addition, the National Territorial Planning Outline also
mentions “promoting coordinated regional development”, “supporting the transformation
and development of resource-based regions”, and “promoting regional dislocation and
synergistic development”. In order to further verify whether the dislocated synergistic de-
velopment of prefecture-level cities contributes to their UDQ, this paper further compares
the differences in UDQ levels between resource-based cities and integrated cities. Based
on the National Sustainable Development Plan for Resource-Based Cities (2013-2020), it
includes 127 cities at the prefecture level and above (according to the 2017 Chinese city
administrative hierarchy). Accordingly, the Chinese cities above prefecture level in this
study’s sample are classified into two categories: resource-based cities and comprehensive
cities, of which 127 are resource-based cities and 209 are integrated cities. The results show
that UDQ of integrated cities is significantly better than that of resource-based cities, and
the average value of the index of integrated cities (0.4587) is higher than that of resource-
based cities (0.4559). It also indicates that the development of functional synthesis as well
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as mismatched and coordinated functions of cities are more conducive to the sustainable
development of cities. The structural analysis shows that the advantages of functionally
integrated cities are mainly reflected in the relatively higher level of spatial quality.
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Figure 7. Comparison of UDQ in different types of cities in China.

4.4. Policy Guideline for Optimizing China’s Urban Space Use Pattern

The most significant change in National Territory Spatial Planning from previous
planning is the integration of spatial planning, one of the core elements of which is the
management and control of urban space. It provides a good solution to the current uneven
sustainable development and high level of overall development obstacles in China; namely,
to optimize the current pattern and mode of urban space utilization in China. Under the
constraints of resource endowment, regional geography location and other characteristics,
as well as path-dependence effects, it is difficult to eliminate the regional gap in China’s
urban development. The original scale of urban space is no longer sufficient to meet the
development requirements. There is a need to further promote the scale of key regions and
expand from the original urban space to urban agglomerations. Leveraging on national
strategies such as the Belt and Road, Beijing-Tianjin—-Hebei collaborative development,
and the Yangtze River Economic Belt, the construction of large scale and cross-regional key
regions will be required to achieve greater economies of scale and agglomeration. At the
same time, regional elements should be coordinated to give full play to their advantages
and stimulate their intrinsic development potential. It is important to promote sustainable,
coordinated, and healthy regional economic and social development, and to strengthen
the sharing of development results among and within regions. Relying on major transport
arteries and comprehensive transport networks, and focusing on the “two horizontal and
three vertical” development axes, the Government will promote the intensive development
of national land. Managers should guide the free and orderly movement and efficient
concentration of production factors to transport arteries and connecting corridors, and
promote the efficient allocation of resources and the deep integration of markets.

5. Conclusions

Based on the perspective of China’s territorial spatial planning and its sustainable
development initiatives, we have developed the “four space” assessment framework.
Focusing on “space”, it measures the UDQ in terms of four dimensions: whether space
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is efficiently used, whether space is functionally coherent, whether space is reasonably
laid out, and whether space is livable and comfortable. UDQ evaluation based on policy
initiatives will help to enhance the effectiveness of this policy implementation. Based
on the regional heterogeneity of China’s UDQ and the identified barriers, we can better
understand how urbanization policies and programs affect the quality of urbanization, and
thus tailor policy guidance strategies to local conditions. This can also further guide China’s
urban planning and management towards urban sustainability. From a methodological
point of view, the introduction of the “four space” UDQ evaluation index system opens a
new window for evaluating the quality of urbanization systems. In the foreseeable future,
new urbanization will become the engine of China’s economic growth. This also suggests
that more research will be conducted to study the high-quality development of cities and
to explore the integrated coordination of efficiency, structure, function, and quality of
urban space. We provide a framework for such studies to be assessed. In addition, China,
as the largest developing country, is experiencing rapid urbanization and sustainable
development challenges. It is necessary to explore sustainable spatial development paths in
China under specific national conditions. China’s development pathways and models can
also provide a reference point for policy makers in other developing countries to achieve
sustainable development goals.
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