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Abstract: This study analyzes the spatial and temporal characteristics of urban land use structure of
more than 18,000 small towns in China by using the National Urban Land Use Survey Data between
2009 and 2013. It finds that the urban land area of small towns expanded rapidly during the research
period. The spatial pattern of urban land use structure in small towns exhibits significant regional
differences. Small towns in developed coastal regions, particularly those located in global urban areas,
have a higher urban land use scale relative to small towns in central and western regions. However,
the urban land use scale of small towns located in less developed inland areas has grown faster. The
spatial distribution of urban stock land in small towns is mainly influenced by demographic and
socio-economic factors. However, the spatial distribution of new urban land is primarily influenced
by the land supply policy, which is tilted toward the central and western regions. In terms of structure,
the proportion of production and living land in small towns is high, while the proportion of public
services and facilities land is low. This trend is being strengthened, with commercial service land and
industrial, mining, and storage land becoming the major drivers for the rapid rise of urban land in
small towns. The allocation of construction land quotas should be consistent with the direction of
population movement and the demands of socioeconomic development.

Keywords: spatial and temporal patterns; urban land use structure; small town

1. Introduction

Land is the space and carrier for the development of social and economic activities.
Whether urban land use and its structure are reasonable is directly related to the realization
of urban functions and the future of economic development [1-3]. With the rapid progress
of industrialization and urbanization, urban land use has also undergone considerable
changes [4-6]. A series of land use problems, such as rapid expansion of urban land [7-9],
disproportionate urban land use structure [10-12], and lower land use efficiency [13-16],
has emerged, directly affecting the sustainable development of cities.

In the context of limited land resources but rapid urbanization, urban land use struc-
ture and its evolution have gradually elicited extensive attention from scholars and policy
makers [3,17-19]. Scholars in the fields of urban economics, sociology, and geography
have conducted numerous successful studies on urban land use, including the character-
istics of urban land expansion at different spatial scales [20,21], the spatial and temporal
characteristics of urban land use structure [17,22,23], and the evaluation of urban land use
efficiency [12,18,19]. Notably, urban land use is an important issue not only for cities but
also for small towns [24]. However, most current studies that explored the spatiotemporal
characteristics of urban land use structures have been conducted at the national, provincial,
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and city levels, while relatively few studies have been performed on small towns, which
are important components of urban networks.

Unlike Western countries, small towns play a special role in the Chinese urban sys-
tem [25]. As a link between urban and rural areas, small towns exhibit urban and rural
characteristics; they are transition zones between urban and rural areas and geographical
carriers for promoting rural industrialization and local urbanization [26,27]. The report
of the 19th National Congress of China proposes building an urban system with the co-
ordinated development of large, medium-sized, and small cities and small towns. As an
important component of an urban system, small towns play a pivotal role in promoting the
integration of urban and rural areas in China. However, urban land use is an important
issue that has constrained the development of small towns in China [27]. Studies have
pointed out that a series of problems exists in the urban land use of small towns in China,
such as the lack of scientific planning, irrational and inefficient urban land use, and valuing
the economic benefits while disregarding the ecological benefits of urban land use struc-
ture [28-30]. However, limited by the urban-rural dichotomy, studies on land use in China
are frequently divided into the urban and rural factions, while small towns are largely
neglected [31].

By analyzing the spatial and temporal characteristics of the total amount and structure
of urban land use in more than 18,000 small towns in China during 20092013, this study
can provide a clearer understanding of the urban land use characteristics of small towns in
China and a basis for guiding land use policies in small towns. The contributions of this
study are mostly reflected in the following three aspects. First, this study uses data from
the 20092013 National Urban Land Use Survey; these data cover all small towns in China
and provide a more comprehensive, systematic, and thorough understanding of the spatial
and temporal characteristics of land use in small towns. Second, this study intends to
generalize regional differences in the characteristics of urban land expansion in small towns.
Significant regional differences in urban land use characteristics are observed between small
towns located in developed coastal areas and backward inland areas and between urban
agglomerations and other regions. These differences are influenced by both the market
demand and land supply policies. By analyzing regional differences in the urban land use
characteristics of small towns, this study provides support for understanding the urban
land use expansion mechanism of small towns in China and adjusting the spatial allocation
policies of land resources. Third, this study examines the urban land use structure of
small towns and its changes. Existing studies have analyzed the overall characteristics of
urban land use in small towns, but neglected their structural characteristics. Although
some studies explored the land use structure of small towns, they have mainly studied
the structural characteristics of urban land and agricultural land in small towns, and less
explored the structural features within urban land. A reasonable urban land use structure
can promote the function and land use efficiency of small towns. This study analyzes the
urban land use structure of small towns, which has important practical value for guiding
the planning and construction of small towns.

2. Literature Review

Research on urban land use in small towns in China involves a number of dis-
ciplinary fields and has resulted in a relatively rich body of literature; however, a
systematic theoretical system has not yet been formed. The current research focuses on
the following three aspects. The first branch of literature explores the expansion of urban
land use in small towns and its influencing factors [32,33]. Most studies have found
that urban land in small towns is expanding rapidly [34,35]. Studies have pointed out
that the natural environment plays a fundamental and limiting role in the expansion
of urban land, and the urban land scale of small towns is larger in areas with better
natural conditions, such as flat topography, lower elevation, and along the coast and
rivers [32]. Nevertheless, physical geographic constraints on the urban land scale of
small towns exhibit a decreasing trend, whereas the influences of urban population
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growth, economic development level, industrialization process, and local policies have
been increasing. Studies have stated that economic growth causes population clustering
and further drives the expansion of urban land [33]. Continuous industrialization and ur-
banization have driven the transfer of industries from large cities to small towns [36,37].
Considering the issues of urban repositioning, old city renovation, high land price, and
environmental problems, large cities relocate firms to small towns or transfer a segment
of their spare part production to small towns, promoting the spatial reconfiguration of
industries between large cities and small towns [38]. In addition, reforms in areas such
as an agricultural land system, a household registration system, and an urban housing
system exert significant effects on the expansion of land in small towns.

The second branch of literature explores the land use structure of small towns and
its changes. Some studies used the administrative boundaries of towns as the research
scope and explored the land use structure between urban land and other land, such as
arable land, garden land, forest land, pasture land, and unused land [26,39-42]. Most
studies have found that urban land in small towns is expanding rapidly, encroaching
on agricultural and other land [26,42-44]. Due to the limitation of urban land use data
in small towns in China, few studies have been conducted on the internal structural
characteristics of urban land in small towns, and most of them are in the form of case
studies. This type of study generally takes a certain area as the research object, and
analyzes the spatial and temporal characteristics of the land use structure of small towns
in the area through field surveys [45-49]. However, studies based on large samples to
study the urban land use structure of small towns in China are extremely scarce. There
are only two studies that have examined the urban land use structure of small towns.
Zhao and Lyu used the survey data of 121 towns from the Ministry of Housing and
Urban—Rural Development in 2016 to study the characteristics of the urban land use
structure of small towns in China. They found that residential land use was higher in
small towns due to the hollowing out of industries, and the proportion of industrial land
use was larger in areas with high levels of economic development [30]. Chen and Wu
analyzed the structural characteristics of construction land in small towns on the basis
of data from 24 small towns in 8 provinces [50].

The third branch of literature explores the problems, causes, and policy recommenda-
tions of urban land use in small towns. One study pointed out that the expansion of urban
land use in small towns occupies a large amount of agricultural land, sharply decreasing
the area of arable land, and hindering agricultural development [28]. Small towns focus
excessively on economic benefits while neglecting ecological benefits in urban land use,
leading to serious land pollution and ecological environment deterioration [29]. The urban
land use structure of small towns is unreasonable, with a large proportion of residential
land and few public facilities and recreational areas [30]. The master plan of small towns
is out of line with practice [51]. Countermeasures and suggestions for optimizing urban
land use in small towns include tapping the stock of land in small towns, improving land
compactness, optimizing land use structure, and enhancing land use efficiency [52].

Existing studies still have general shortcomings, which are also the motivation and
purpose of the current study. First, existing studies on urban land use in small towns are
frequently limited to a small number of town cases or confined to local areas, without
comprehensive survey data at the national level. Second, many studies have only explored
the characteristics and changes in the structure of urban land and agricultural land in
small towns in China, with less research on the structural characteristics within urban
land. Third, regional differences are rarely mentioned in the studies of the urban land
use characteristics of small towns. In consideration of the aforementioned limitations,
the current study uses data from the China Urban Land Use Survey from 2009 to 2013 to
examine the spatial and temporal pattern characteristics of urban land use structure in
more than 18,000 small towns, with the purpose of providing recommendations for the
formulation and implementation of differentiated and targeted land policies.
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3. Research Methodology and Data Sources
3.1. Research Methodology

Scholars have mostly used information entropy models, spatial autocorrelation analy-
sis, and the offset share models to study the spatial and temporal characteristics of urban
land use structures. The current study uses spatial autocorrelation analysis and offset share
model to quantitatively measure the spatial and temporal pattern characteristics of the
urban land use structure of small towns in China during 2009-2013 [53].

3.1.1. Spatial Autocorrelation Analysis

Spatial autocorrelation has been widely used as a common exploratory spatial data
analysis (ESDA) method to analyze the spatial patterns of geographic phenomena [54,55].
Tobler’s First Law of Geography states that the properties of spatial units within a region
are connected, and that specific geographic properties are interrelated in spatial distribution,
which is the basis for the formation of spatial autocorrelation theory. Moran’s I index is one of
the basic indicators for autocorrelation analysis of spatial data, characterizing the degree of
spatial correlation of specific variables or characteristics of each unit in the region. Therefore,
this study uses the global Moran’s I index and the local Moran'’s I index to analyze the global
and local spatial pattern characteristics of urban land use in small towns in China.

1. Global Moran’s I index

Global Moran’s I index is mostly used to measure the general trend of spatial corre-
lation of attribute values of spatially adjacent and nearby units in the study area, and its
value is usually between [—1, 1]. At a given level of significance, a Moran’s I value greater
than 0 indicates a significant spatial clustering of the overall pattern of urban land scale; a
Moran’s I value less than 0 indicates a significant spatial divergence of the overall pattern;
a Moran’s I value of 0 indicates a random distribution with no spatial autocorrelation. The
calculation formula is as follows.

n n — —
n '21 '21 w,'j (Xz' - X) (X] - X)
1=

)
n n n —\2
rxr wij) 21 (Xi = X)
i=

where X; and X; are the attribute values in regions i and j, respectively; n is the total number
of regions; the spatial weight matrix Wj; represents the linkage relationship between the
regions i and j, with spatial adjacency as 1 and non-adjacency as 0; X is the average of the
attribute values.

2. Local Moran’s I index

The local Moran’s I was proposed by Anselin [56]. It is a decomposed form of the
global Moran’s I to discriminate the differences of specific attributes between a single region
and the surrounding regions. Its formula is as follows.

=X %) #) @
]

where I; is the local Moran’s I index; S is the standard variance of X; X is the mean of X;.
Based on the local autocorrelation index, the correlation status of the area can be observed,
which is divided into four types: HH (high value clustering), HL (high value surrounded
by low value), LH (low value surrounded by high value), and LL (low value clustering).

3.1.2. Offset Share Model

In the 1960s, Dunn and other scholars in the United States proposed the offset share
model, a method for studying regional economic development. The basic idea of this model
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is to compare the economic development of a study area with that of a reference region
(typically the higher administrative region or the whole country) and to decompose the
total regional economic growth of the study area into three aspects, i.e., the national share
component (NS), industrial mix component (IM), and regional shift component (RS), over a
certain period [57]. The offset share model has been widely used in various research fields,
such as industrial structure optimization and urban land use structure evolution [53,58].
The current study uses the offset share model to explore dynamic changes and spatial
allocation in the land use structure of small towns in China.

1. NS denotes the area in which a certain type of construction land i in a small town j
can grow with reference to the average growth rate (R) of the total land area of small
towns nationwide. NS reflects the “rationing effect” of construction land growth of all
towns in each town.

NS;j = Uj}-R ®)
S M S M
I RUNESWWL)
1= ]: 1= ]:
R = Y 4)
Y Y (ud)
i=1j=1

where U and U; are the area of the construction land of category i of small town j in the
beginning and end of the study period, respectively.

2. IM denotes the difference between the area in which a certain type of construction
land i in a small town j can grow with reference to the average growth rate (R;) of
that type of construction land and N§S;;. It can identify whether a particular type of
construction land is at a growth advantage.

IM;; = Uj} - (Ri — R) (5)

R; = ©)

3. RS denotes the difference between the area in which a certain type of construction
land i in a small town j can grow in accordance with the actual growth rate (R;;)
of that type of land in the town and the area that can grow in accordance with the
average growth rate (R;) of that type of land in all towns nationwide. It can identify
the competitive advantage of a particular type of construction land in a town relative
to other small towns.

RS;j = UJ-(Rij — R;) @)
ut. — ul
Rij =~ ®)
g

3.2. Study Area and Data Sources

The data used in this study comes from the Urban Land Use Survey Data in China.
To comprehensively grasp the land use situation in China’s cities and towns, the Ministry
of Land and Resources has been summarizing the current land use status of each piece of
land in cities and towns, forming national urban land use data. These data report the area
of different types of urban land at various scales (towns—counties—cities—provinces—-nation).
This survey divides urban land into eight categories: commercial service land; industrial,
mining, and storage land; residential land; public administration and public service land;
transportation land; water and water facilities land; special use land; and other land. Due



Land 2022, 11, 1262

6 of 16

to the sensitivity of land data, publicly available urban land use data are generally released
at the city level, which is why studies on the urban land use structure of small towns in
China are extremely scarce. This study analyzes the spatial and temporal characteristics
of urban land expansion and structure by using data from more than 18,000 small towns
for 5 consecutive years (2009-2013). Although the data period is between 2009 and 2013,
this study still contributes to a more comprehensive and detailed understanding of the
characteristic facts of the urban land use structure of small towns in China.

The spatial distribution of small towns is shown in Figure 1. Small towns in China are
mostly concentrated in the provinces southeast of the Heihe-Tengchong line. The definition
of small towns in China is from an administrative perspective. Thus, it is inconsistent with
the definition of small towns in Western countries. In general, the administrative area of
small towns consists of two parts: the central urbanized area and the rural and agricultural
land in the periphery [59]. By contrast, small towns in developed countries do not have a
large rural population or agricultural land; moreover, the space of small towns is mostly
urbanized areas [60,61]. This study focuses on the spatial and temporal patterns of land
use in urbanized areas of small towns in China, which are also consistent and comparable
with the definition of small towns in developed countries.

e
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Figure 1. Spatial distribution of small towns in China.

4. Spatial and Temporal Patterns of Urban Land Use in Small Towns in China
4.1. General Characteristics of Urban Land Use Scale in Small Towns

The total urban land area of small towns in China continues to expand rapidly, with
growth rates exceeding those of city areas. In accordance with the National Urban Land
Use Survey Data, the total urban land area of small towns in China was 44,039 km? in 2013,
an increase of 6748 km? or 18.10% compared with 37,291 km? in 2009. During the same
period, the total population in small towns in China grew from 138 million to 152 million,
an increase of only 10.14%. Meanwhile, the total urban land area of city areas increased
from 35,327 km? in 2009 to 39,649 km? in 2013, i.e., an increase of 12.23%. The growth rate
of urban land area in small towns exceeds the growth rate of urban land area in cities in
the same period by 5.87 percentage points. Small towns in China were generally in a state
of rough expansion during the study period, and population and land resources were not
used in a coordinated manner.

The urban land area of small towns in China is relatively evenly distributed. Table 1
shows the number of small towns by urban land area. In 2013, 2104 small towns had
urban land area below 0.2 km?, accounting for 11.60% of all small towns; 4093 small towns
had urban land area between 0.2 km? and 0.5 km?, accounting for 22.57% of all small
towns; 4367 small towns had urban land area between 0.5 km? and 1 km?, accounting for
24.08% of all small towns; 3370 small towns had urban land area between 1 km? and 2 km?2,
accounting for 18.58%; 2447 small towns had urban land area between 2 km? and 5 km?,
accounting for 13.49%; 1754 small towns had urban land area of over 5 km?, accounting



Land 2022, 11, 1262

7 of 16

for 9.67%. Overall, the proportion of small towns with urban land area below 0.5 km?
decreased relatively from 38.37% in 2009 to 34.17% in 2013; the proportion of small towns
with urban land area between 0.5 km? and 1 km? remained relatively stable at around 24%;
the proportion of small towns with urban land area over 1 km? increased from 37.62% in
2009 to 41.75% in 2013.

Table 1. Number of small towns by urban land area.

Year Urban Land Area (km?) <0.2 0.2-0.5 0.5-1 1-2 2-5 >5

2009 Number 2563 4396 4354 3160 2233 1429
Proportion 14.13% 24.24% 24.01% 17.42% 12.31% 7.88%

2013 Number 2104 4093 4367 3370 2447 1754
Proportion 11.60% 22.57% 24.08% 18.58% 13.49% 9.67%

The urban land area of small towns exhibits a decreasing distribution trend from east
to west, but the growth rate in the central and western regions is accelerating. Figure 2
shows the spatial distribution of average urban land area of small towns in China. Overall,
the average urban land area of small towns in the eastern region is the largest. As illustrated
in Table 2, the average urban land area of small towns in the eastern region was 2.40 km?
in 2013, i.e., 39.28%, 51.43%, and 16.61% higher than the average urban land area of small
towns in the central, western, and northeastern regions, respectively. Small towns with large
urban land area are mostly concentrated in the Pearl River Delta urban agglomeration, the
Yangtze River Delta urban agglomeration, the Beijing-Tianjin-Hebei urban agglomeration,
and some areas of Inner Mongolia and Xinjiang Provinces. The average urban land areas
of small towns in the Pearl River Delta urban agglomeration, the Yangtze River Delta
urban agglomeration, and the Beijing-Tianjin-Hebei urban agglomeration were 5.15, 3.00,
and 2.18 km?, respectively, in 2013, while the average urban land area of small towns in
other regions was only 1.75 km?2. By studying the development and evolution of small
towns in the Yangtze River Delta urban agglomeration, Luo and He pointed out that
global urban areas have contributed significantly to the development of small towns [62].
Globalized production networks have expanded the growth space of small towns, high-
speed transportation networks have reconfigured the regional role of small towns, and
the upgrading of social consumption demand has provided new paths for small town
development. In such a context, the evolution of small towns in global urban areas has
accelerated and intensified in a manner that ordinary regions do not. Consequently, the land
area of small towns in China’s three major urban agglomerations is significantly higher than
those of other regions, particularly in the Pearl River Delta and Yangtze River Delta urban
agglomerations, which have more mature urban networks. The report of the 19th National
Congress of China proposed to build an urban pattern of coordinated development of
large, medium-sized, and small cities and small towns with urban agglomerations as the
mainstay. This strategy is based on the fact that urban agglomerations can promote the
rapid development of small towns.

The growth rate of the urban land area of small towns in the central and western
regions has accelerated. Figure 3 shows the spatial distribution of average growth rate
of the urban land area of small towns in China between 2009 and 2013. Small towns
in the western region recorded the fastest growth in urban land area, with the average
urban land area increasing from 1.27 km? in 2009 to 1.73 km? in 2013, i.e., an increase
of 24.63%. The western region is followed by the central region, wherein the average
urban land area of small towns increased by 17.15%. Meanwhile, the average urban land
area of small towns in the eastern and northeastern regions only increased by 10.40% and
7.38%, respectively, during the same period. The spatial expansion rate of small towns
is closely related to the spatial allocation of construction land quotas. After 2003, more
construction land quotas were allocated to the central and western provinces, leading to a
divergence in the direction of land allocation and population movement. In particular, after
the financial crisis in 2008, China implemented a 4 trillion spending plan and an investment
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strategy tilted toward the central and western regions to stimulate economic development,
resulting in a greater concentration of land supply in the central and western regions [63].
Under such background, the land scale of small towns in the central and western regions is
expanding rapidly.
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Figure 2. Average urban land area of small towns in China, 2009 (a) and 2013 (b) (unit: hectare).

Table 2. Regional differences in the average urban land area and growth rate of small towns in China.

Average Land Area (km?)
Region Growth Rate
2009 2013
Eastern Region 2.18 2.40 10.40%
. Central Region 1.47 1.73 17.15%
Four Regions Western Region 1.27 1.59 24.63%
Northeast Region 1.92 2.06 7.38%
Yangtze River Delta 2.61 3.00 15.12%
Urban Pearl River Delta 4.53 5.15 13.67%
agg]omerations Beijing—Tianjin—Hebei 2.02 2.18 7.97%
Other Regions 1.49 1.75 17.48%
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Figure 3. Average growth rate of the urban land area of small towns in China, 2009-2013.

4.2. Structural Characteristics of Urban Land Use in Small Towns

The proportion of productive and living urban land use in small towns is high, while
the proportion of urban land use for public welfare is lower. In 2013, the proportion of
productive land (including industrial, mining, and storage land and commercial service
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land) of small towns was 35.5%. The proportion of land for living purposes (residential
land) was 34.2%, while that of land for public administration and services, transportation,
and other public welfare purposes was 30.4% in total. Compared with the urban land
use structure in cities, the proportion of productive and living land use in small towns
is relatively higher. In 2013, the proportion of industrial, mining, and storage land and
commercial service land for productive use in city areas was 33.3%, i.e., 2.2 percentage
points lower than that in small towns. The proportion of residential land in urban areas
is 31.9%, i.e., 2.3 percentage points lower than that in small towns. After decades of
development, China’s industry has entered a period of adjustment. On the one hand,
industries tend to move from big cities to small towns due to urban repositioning, the
renovation of old cities, high land prices, and strong environmental regulation. On the other
hand, scattered rural industries tend to move to small towns due to lagging infrastructure
development and uneconomical scale. As an intermediate zone that links urban and rural
areas, small towns exhibit the advantages of abundant labor with lower wages and easy
access to land, creating conditions for industries to move to small towns and leading to the
proportion of productive land, such as industrial, mining, and storage, to exceed that of
city areas. In terms of living land, the residential pattern in small towns is mostly low, i.e.,
houses with 1-3 stories built by residents; thus, per capita living area is considerably larger
than that in cities [30]. Simultaneously, public service and infrastructure development in
small towns have been lagging, as reflected by the low proportion of land for transportation,
public administration, and public services in small towns.

The urban land use structure of small towns has been continuously tilted toward
industrial, mining, and storage land and commercial service land. As shown in Table 3,
Industrial, mining, and storage land in small towns increased from 9575 km? in 2009 to
12,585 km? in 2013, i.e., an increase of 3010 km? with a growth rate of 31.44%. Commercial
service land increased from 2319 km? to 3020 km?, i.e., an increase of 701 km? with a growth
rate of 30.23%. The proportion of the two land use classifications to all land use types
also rose from 25.68% and 6.22% to 28.58% and 6.86%, respectively. The proportion of the
two land use types rose from 25.68% and 6.22% to 28.58% and 6.86%, respectively. The
growth rate of all types of urban land in small towns was higher than that in city areas,
particularly industrial, mining, and storage land and commercial service land, which grew
by 12.1 and 7.9 percentage points higher than those in city areas, respectively. The growth
rates of transportation land and public administration and public service land were also
7.4 and 6.26 percentage points higher than those in city areas, respectively.

Table 3. Comparison of urban land use structure and changes between small towns and city areas in
China, 2009-2013.

Industrial, Public Ad- Water and
Commercial Mining . . . ministration Transpor- Special Water
Total Service and Residential apd Public tation Use F %.f. Other
Land Land Storage Land Service Land Land afl 1ées Land
lan Land an
Area 2009 37,291 2319 9575 12,972 4551 4293 277 635 2669
(km?) 2013 44,039 3020 12,585 15,058 5156 4988 289 700 2243
Area

E)Tvﬂ Change (km?) 6748 701 3010 2086 605 695 12 65 —426
Perfgstage 18.10 30.23 31.44 16.08 13.29 16.19 433 10.24 ~15.96

Struct 2009 100 6.22 25.68 34.79 12.20 11.51 0.74 1.70 7.16

T(E}/C)ure 2013 100 6.86 28.58 34.19 11.71 11.33 0.66 1.59 5.09

° Change 0.64 2.90 —0.59 —0.50 —0.19 —0.09 —0.11 —2.06

Area 2009 35,327 2280 8738 11,038 5200 4914 633 621 1903

(km?) 2013 39,649 2792 10,422 12,660 5566 5346 628 663 1572

. Area

acr;gys Change (km?) 4322 512 1684 1622 366 432 -5 42 —331
Per‘(iﬁjr;tage 12.23 22.46 19.27 14.69 7.04 8.79 —0.79 6.76 —~17.39

Struct 2009 100 6.45 24.73 31.25 14.72 1391 1.79 1.76 5.39

T(E}/C)ure 2013 100 7.04 26.29 31.93 14.04 13.48 1.58 1.67 3.96
Change 0.59 1.55 0.68 —0.68 —043 —0.21 —0.09 —142
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4.3. Spatial Patterns of Urban Land Use Structure Changes in Small Towns

This study uses OpenGeoDa analysis software to measure the global Moran’s I index of
total urban land area per town and five types of urban land per town, including commercial
service land, industrial, mining and storage land, residential land, public management and
public service land, and other land, to analyze the overall spatial pattern characteristics
of urban land and its structure in small towns in China (Table 4). The test reveals that the
global Moran’s I index of the total urban land area and five types of urban land area in small
towns in 2009 and 2013 both pass the significance test, indicating that the urban land use in
small towns shows positive spatial autocorrelation. In general, the global Moran’s I indexes
for all types of urban land and total urban land decreased except for transportation, water
facilities, and other land, which indicates a decrease in spatial autocorrelation. However,
the changes in the global Moran’s I values of all land uses except residential land use are
small, suggesting that the spatial pattern of urban land use and its structure in small towns
is relatively stable and has not changed significantly.

Table 4. Global spatial autocorrelation analysis of urban land use of small towns in China.

2009 2013
Land-Use Type
Moran’s 1 Z Values P Values Moran’s I Z Values p Values
Total urban land 0.227 12.697 0.000 0.214 11.927 0.000
Commercial service land 0.152 8.676 0.000 0.140 7.909 0.000
Industrial, mining and 0.207 11.968 0.000 0.191 11.073 0.000
storage land
Residential land 0.301 16.381 0.000 0.223 12.202 0.000
Public management and 0.129 7.491 0.000 0.127 7.288 0.000
public service land

Transportation, water 0.172 9.650 0.000 0.225 12.469 0.000

facilities, and other land

This study further analyzed the local spatial autocorrelation for each type of urban land
and obtained the local autocorrelation map of five types of urban land in small towns in China
(Figure 4). Commercial service land and industrial, mining and storage land exhibit similar
local spatial autocorrelation characteristics and are mainly High-High cluster areas. The
High-High cluster areas are primarily concentrated in some regions of Inner Mongolia and
the Yangtze River Delta urban agglomeration and the Pearl River Delta urban agglomeration.
Residential land, public administration and public services land, and transportation, water
facilities, and other land exhibit similar spatial agglomeration characteristics. The spatial
agglomeration types of these three types of urban land are mainly High-High cluster and
Low-Low cluster. Among them, High-High cluster areas are mainly located in some regions
of Northeast China, Inner Mongolia, Xinjiang, and Yangtze River Delta and Pearl River
Delta. Low-Low cluster areas are mainly distributed in central and western regions such as
Chongging, Sichuan, Guizhou, Hunan, and Hubei. These areas are generally dominated by
mountains and hills, so the scale of various types of urban land is relatively small.

This study calculates the competitive offsets of different land use types in small towns in
China from 2009 to 2013 through the offset share model. It draws a spatial pattern distribution
map at the prefecture level (Figure 5). As shown in the figure, the competitive offsets of
commercial land; industrial, mining and storage land; and residential land in small towns
in the central and western regions are all at a high level. Meanwhile, negative offsets are
generally observed in small towns in the eastern region. This result has two major reasons.
First, China’s land supply system, which is skewed toward the central and western regions,
provides space for the expansion of land in small towns in these regions. Second, China is
experiencing a large-scale industrial spatial transferring process, with many eastern cities
that have reached the late stage of industrialization transferring their traditional industries to
the central and western regions. Given the constraints of high land rents, high labor wages,
and high environmental regulations in urban areas, small towns located around cities have
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become the evident choice for many local governments to build industrial parks that can
undertake industrial transfer due to their cost advantages, such as low-cost land and labor.
Areas with a high structural offset of public administration and public service land are mostly
concentrated in some regional central cities, such as Shanghai, Kunming, Hefei, Zhengzhou,
and other cities. These cities attract a large inflow of population and have a rising demand for
public service facility land, which, in turn, drives the rapid growth of this type of land.
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Figure 4. Local spatial cluster of urban land use in small towns in China.
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Figure 5. Spatial distribution of competitive offsets in the land use structure of small towns
(unit: hectare).

5. Conclusions and Discussion
5.1. Main Conclusions
This study analyzes the spatial and temporal characteristics of urban land use structure

of more than 18,000 small towns in China by using the National Urban Land Use Survey
Data between 2009 and 2013. This study finds that the urban land area of small towns
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expanded rapidly during the research period, and its growth rate exceeded that of urban
land in cities and small town population during the same period. The spatial pattern of
urban land use in small towns exhibits significant regional differences. Small towns in
developed coastal regions, particularly those located in global urban areas, such as the
Pearl River Delta urban agglomeration, the Yangtze River Delta urban agglomeration, and
the Beijing-Tianjin—Hebei urban agglomeration, have a higher urban land use scale relative
to small towns in the central and western regions and other areas. However, the land
scale of small towns located in less developed inland areas has grown faster. The spatial
distribution of urban stock land in small towns is primarily reflected by demographic and
socio-economic factors, while the growth of urban land is largely influenced by the land
supply policy tilted toward the central and western regions. In terms of structure, the
proportion of production and living land in small towns is high, whereas the proportion
of public services and facilities land is low. This finding suggests that in the context of
early industrialization, urban land use in small towns is biased toward rigid needs, such
as production and living, with insufficient attention to higher quality of life. Notably, the
urban land use structure of small towns, which is dominated by productive land use, is
being strengthened, with commercial service land and industrial, mining, and storage land
becoming the major drivers for the rapid rise of urban land use in small towns.

5.2. Discussion

A large sample analysis of the urban land use structure of all small towns in China
found that the proportion of industrial, mining and storage land, and commercial service
land in small towns exceeds that of city areas, and this trend is increasing. This finding
differs from previous studies on the urban land use structure of small towns in individual
regions [29]. On the one hand, this result reflects the advantage of the data used in this
study and reveals the general characteristics and patterns of the urban land use structure of
small towns in China. On the other hand, it poses a hidden danger for the future long-term
development of small towns. It has been noted that amenities have become an increasingly
important factor influencing the location of businesses and innovative talents [64,65]. Public
service and facility sites are the main carrier spaces for these amenities. The proportion of
public service and facility land should be increased in the future to attract talents to gather
in small towns, so as to achieve the long-term sustainable development of small towns.

To achieve the optimization and coordinated development of urban land use structure
in small towns in China, small towns should further integrate into the surrounding large
cities in the urbanization process. Due to the small scale, it is difficult for small towns
to form large and comprehensive urban functions. Therefore, the development of small
towns should closely surround the neighboring big cities and complement them in terms
of functional configuration. Accordingly, the land use structure should also be arranged in
such a way as to incorporate the needs of large cities, forming various types of characteristic
towns around them.

In addition, land supply policy should be further adjusted. The central government’s
land supply policy is tilted toward the central and western regions to support the devel-
opment of less developed regions. However, it affects the competitiveness of the eastern
regions and the overall efficiency of resource allocation. The central government has pro-
posed to “build an urban pattern of coordinated development of large, medium-sized,
and small cities and small towns with urban agglomerations as the main body,” and the
allocation of construction land quotas should be consistent with the policy direction and
the demand of socioeconomic development. Only when the market plays a decisive role in
the allocation of land resources can the government play a better role.
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