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Abstract: Urban growth and development can be interpreted as a combined process of “urban
spillover” and “local urban sprawl”, from overall urban–rural development to urban–rural inte-
gration (URI). The process of suburban development in western China is a complex system, which
reflects the characteristics of industrialization and urbanization in western China. Chengdu is the
most representative of the big cities for economic and social structure change in western China. To
analyze the changes on URI degree based on the built-up land change, and to explore the practical
URI paths in both the suburbs and exurbs of Chengdu, we use land-use remote-sensing monitoring
data from 2000, 2005, 2010, and 2015 in this paper, whereafter URI indexes are built from space,
economy, and society. The land-use change of the suburbs and exurbs of Chengdu from 2000 to
2015 are analyzed by ArcGIS. Results indicate that the biggest growth part of built-up land is other
built-up land, followed by commercial/industrial land, and the last is residential land. The built-up
land spreads quickly from 2000 to 2005, and shows distinct separation characteristics in the suburbs
of Chengdu. It is relatively slow in the exurbs. Moreover, built-up land connects better in the suburbs
than in the exurbs. Based on the change of built-up land in Chengdu from 2000 to 2015, spatial
integration data are calculated, economic integration and social integration data are chosen from
statistics, and the change of URI levels in the suburbs and exurbs of Chengdu is calculated. The
results show that first, economic integration and social integration have great influence on URI, and
their effects are increasing. The significance of spatial integration in URI has gradually reduced.
Second, URI levels in counties of the suburbs and exurbs of Chengdu rose from 2000 to 2015, more
highly in the suburbs than in the exurbs. URI in counties of the exurbs showed a marked difference.
URI in the southeast counties of the exurbs is generally high. The foundation of URI is weaker in the
counties and districts in the southwest counties of the exurbs in Chengdu, but it is growing steadily
in URI, and the northern counties in the exurbs of Chengdu are in the process of rapid URI. The paths
of URI in the suburbs and exurbs in Chengdu can be roughly divided into an industry-developing
model in the suburbs, service-industry-developing model in the suburbs, agriculture-developing
model in the exurbs, service-industry-developing model in the exurbs and infrastructure-developing
model in the exurbs.

Keywords: built-up land; urban–rural integration (URI), URI level; land-use change; path; Chengdu

1. Introduction

With continuous progress of globalization and urbanization, both developed and
developing countries have explored countermeasures that suit their national conditions, to
promote sustainable development [1]. After industrialization and urbanization, the United
States paid attention to rural construction to solve "urban disease" in urban areas, which
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effectively improved production and living conditions in rural areas, and promoted urban–
rural integration (URI) [2]. Europe began to develop small towns in the late 20th century,
which improved URI [3]. Since the reform and opening up in 1978, when industrialization
and urbanization began to develop rapidly in China, an imbalance between urban and
rural areas has appeared, which has resulted not only in identity disparity, but also in an
imbalance in interest distribution and redistribution. This is the root of many of China’s
development problems [4]. Thus, China has made arduous explorations and efforts to
eliminate the urban–rural dual structure. The reform and opening up in 1978 can be seen as
the turning point. The relationship between urban and rural areas in China shows distinct
evolution characteristics in two successive stages.

From 1949 to 1978, agriculture provided capital accumulation for industrial devel-
opment to achieve industrialization. After 1978, the Chinese government adopted a
comparative advantage strategy, where a traditional planning economy turned to a mod-
ern market economy. In this process of transformation, the dual urban–rural system has
been gradually disintegrated, and the urban–rural relationship adjustment has become an
important force in China’s social and economic development [5]. After the new normal of
China’s economic and social development, the urban–rural relationship entered a period
of integrated development. The 17th National Congress of the Communist Party of China
(CPC) in 2007 proposed overall urban–rural development, and the 19th National Congress
of the CPC in 2017 put forward rural revitalization and regional coordinated development
strategies. The central document of the China State Council made a proposal to establish
and perfect the development mechanisms and policy systems of URI, which indicated that
urban and rural areas are an organic whole, and resource elements in towns and villages
can flow between each other [6].

Sociologists and anthropologists consider URI to be the close combination of urban
and rural economy and society, based on the premise of breaking the regional partition
barrier [7–9]. Economists believe that URI should be reflected in allocation and the optimal
comprehensive benefit of urban and rural productivity [10]. URI is emphasized at a high
level in the benign balance system of the regional ecological economy, in ecology [11].
From the definition of sustainable development, geographers suggest that URI is the
reasonable connection of space partition [12]. They believe that URI is a spatial extension,
from economy to society, economy, and environment [13]. Meanwhile, it is not only the
process of rural revitalization, but also a step to balance the development of population,
resources, and environment [14]. The connotation of URI in existing research is multi-
dimensional, and refers to space, society, economy, ecology, and culture [15]. The concept
of URI is seldom studied in the West, where most studies focus on the social, economic,
cultural, and political connections between cities and villages [16]. Existing research
generally selects space, economy, society, and the ecological environment to construct an
evaluation index system of URI. Indicators of URI can be roughly divided into economic
development, infrastructure, public services, residential life, and spatial connectivity [17].
The identification of URI and the rural complex can reflect the degree of URI [18,19]. As for
the evaluation methods, global principal component analysis (GPCA) and horizontal and
vertical stretch grade method are the most used.

With the advancement of URI research, several models and theories have been put
forward to analyze urban–rural links in developing countries, such as the model of urban–
rural unified design [20], regional network model [21], and the theory of the urban–rural
continuum [22] and urban and rural partnerships [23]. Based on these models and theories,
the following typical patterns of URI have been found. First, the country melts into the
city pattern: for villages in the city and on the urban fringe, land has great potential for
appreciation, the amount of non-agricultural employment is highest, and farmland has
or will change to non-agricultural built-up land [24]. With the help of the city’s drive
and radiation, residents can enjoy the same social security benefits, infrastructure, and
basic public services as urban residents, without much government investment [25]. It
is relatively easy to reach URI in this area. Second, the urban–rural interaction pattern:
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for counties in economically developed areas and suburbs of big cities, non-agricultural
employment is higher, with urban radiation, which has good conditions for the exchange
of urban and rural elements. Social capital can be attracted to the rural construction and
development in such areas; the government is supposed to only give policy support, not
money [26]. It is moderately difficult to reach URI in this area. Third, city-promotes-
countryside pattern: for counties in economically underdeveloped areas and exurbs of
big cities, non-agricultural employment is lower, and the internal impetus for achieving
sustained development is feeble, so the exchange of urban and rural elements is inaccessible.
The government is expected to use administrative means to promote urban elements to the
countryside, and it is hard to reach URI in this area.

The existing literature tends to distinguish “cities” from “suburbs” by counting popu-
lation [27] and distance from the center [28]. Suburbs are urbanized areas that contain a
very populous city, excluding the population of that populous city. Exurbs are the areas
outside of urbanized areas containing the very populous city [29]. Land is the space carrier
of a population’s main social and economic activities [30]. Many social and economic prob-
lems in urban and rural development can be shown through land use [31]. Built-up land
is the main body of land use [32]. Thus, land use and development intensity of built-up
land use have transitional properties, from the suburbs to the exurbs [33]. Simultaneously,
built-up land-use status affects the process of URI [34]. Via the radiation and driving force
of the city, land use in the suburbs and exurbs shows significant geographical variation [35].
The impact of the city is more acute in land use in the suburbs [36]—especially built-up
land [37], followed by agricultural land. The impact of the city is mild on land use in the
exurbs, where land-use structure changes slowly [38]. Together, the shape of built-up land
use is intricate [39]. This is very common in the suburbs of large cities in mainland China.

The forming process of built-up land use of the suburbs is directly affected by the
city [40], which shows urban and suburban interaction [41]. Most of the built-up area in
rapidly developing cities, especially in regions where local urban sprawl is interwoven with
urban spillover, consists of industrial land and residential land, which often account for
more than 25% and 35% of the total area, respectively [42]. However, various types of built-
up land use of suburbs have not been well documented and analyzed. In Chinese cities,
where built-up areas usually extend across traditional urban and rural territories, urban
growth and development can be interpreted as a combined process of “urban spillover”
and “local urban sprawl” [43,44]. In the process of the built-up area crossing the traditional
urban and rural areas, there are two forces to promote built-up land changes. The former
refers to the extension of government-driven infrastructure to rural areas to promote urban
development, the latter refers to scattered development by rural households, towns, and
villages. As the built-up land changes, it is manifested as the change of commercial and
industrial land, residential land, and other built-up land, in terms of space. Meanwhile, the
life mode and production system of local residents have also changed accordingly, followed
by the change in resident income and occupation, and industry proportion [45]. As land
use and economic levels change, the social life of the inhabitants changes accordingly [46].
The specific changes include population migration, external communication, medical care,
etc. It is not difficult to discover that land-use change promotes URI in counties situated
around a metropolis. Furthermore, URI shows a difference between exurbs and suburbs.

There were 600 million farmers in mainland China in 2015, which accounted for 41.48%
of the total population. In addition, 16.6 million people were in the rural poor population in
2018, and poverty incidence was 1.7% (http://www.stats.gov.cn/ accessed on 6 December
2020). China’s current national conditions show a high proportion of the rural population,
a poor economic foundation, and a large gap between urban and rural areas. To reduce this
gap, China has implemented macro strategies, such as overall urban–rural development,
new rural construction, unifying the design between the city and the countryside, and
new-type urbanization. However, the effect of URI has not done well, and is still in the
exploratory stage. Chengdu is located in the western Sichuan plain, and is a typical big
city in western China, so it can be viewed as a microcosm of Chinese economy and society.

http://www.stats.gov.cn/
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Chengdu was officially approved by the central government as one of the first national
experimental units of overall urban–rural development in 2007. Through the promotion
of the large-scale pharmaceutical industry and the industrialization of agriculture, and
reforming the census register system, the gap between urban and rural areas is narrowing,
and URI has increased. Thus, a pattern where the big city drives the big countryside has
formed, which is known as the “Chengdu Phenomenon”. Therefore, Chengdu is a typical
case of URI in China. This paper chooses Chengdu as the research area, and tries to answer
the following questions: First, what is the difference in land-use changes in the suburbs and
exurbs of Chengdu? Second, what are the changes on URI degree based on the land-use
change? Third, what are the practical URI paths in the suburbs and exurbs of Chengdu?

2. Research Area and Methods
2.1. Research Area

The Outline of the National Comprehensive Three-dimensional Transport Network
Plan (ONCTTNP) of 2021 identified the Beijing–Tianjin–Hebei, Yangtze River Delta,
Guangdong–Hong Kong–Macao Greater Bay Area and Chengdu–Chongqing economic
circle as four “poles”, around which to build clusters of international comprehensive trans-
port hubs. Thus, Chengdu–Chongqing has been officially recognized as the “fourth pole”
in China’s development landscape.

Chengdu is a megacity in the west of China, and it is also a center of transportation
and communication, technology, finance, and modern logistics in southwest China. Like
all big cities in China, Chengdu is facing a huge urban–rural gap in economic and social
development. The central zone in Chengdu is mainly modernized cityscape, but the
suburbs and exurbs comprise a decaying rural landscape, where agricultural population
makes up 45% of the population. Thus, URI faces serious resistance in Chengdu. Under
such conditions, Chengdu launched its overall urban–rural development in 2003, to narrow
the widening gap between rural and urban areas. In addition, it was officially approved
as one of the first national experimental units of overall urban–rural development in
2007. From 2010, Chengdu implemented the policy of URI. After more than 10 years of
exploration and development, resident income and living environment have improved
significantly in the suburbs and exurbs areas. Meanwhile, the urban–rural gap in Chengdu
has maintained a continuous downward trend, known as the Chengdu Phenomenon. In
December 2019, Chengdu was designated as a national pilot area for urban–rural integrated
development.

According to the population and the district of Chengdu, counties of Chengdu can be
divided into the central zone, suburbs, and exurbs (http://www.chengdu.gov.cn/ accessed
on 6 December 2020). The central zone includes the districts of Qingyang, Jinjiang, Wuhou,
Chenghua, and the high-tech district; the suburbs are the districts of Xindu, Longquanyi,
Wenjiang, Pidu, and Shuangliu; and the exurbs are Qingbaijiang district, the counties of
Jintang, Pujiang, Xinjin, Dayi, and the cities of Dujiangyan, Pengzhou, Chongzhou, and
Qionglai. The research areas in this paper are the 14 counties in the suburbs and exurbs;
see Figure 1.

2.2. Data Sources and Classification Criteria

Land-use data released by the Institute of Geographical Sciences and Resources of
the Chinese Academy of Sciences (http://www.resdc.cn/ accessed on 6 December 2020)
is used in this paper. Based on the land-use remote-sensing monitoring data (30 m) in
2000, 2005, 2010, and 2015, land classification information is extracted by ERDAS 9.2 and
ArcGIS 10.2.

Built-up land usually consists of parcels associated with primary land use, such as
commercial, residential, industrial, and transportation [47,48]. According to the built-up
land-planning standards by the Ministry of Housing and Urban–Rural Development (MO-
HURD) of the People’s Republic of China in 2014, the classification of built-up land in this
paper includes commercial and industrial land, residential land, and other built-up land.

http://www.chengdu.gov.cn/
http://www.resdc.cn/
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2.3. Research Method

(1) Boltzmann entropy
Entropy is related to the degree of disorder in a system. As disorder increases, entropy

increases, so entropy can be thought of as a measure of disorder of a system. Boltzmann
entropy is a measure of the disorder of a thermodynamic system, expressed by two concepts,
namely the macrostate and the microscopic state [49]. Boltzmann entropy here is used to
show in the system the fuzzy degree of built-up land in the suburbs and exurbs of Chengdu.

S = k lnW (1)

where κ is the Boltzmann constant (=1.38 × 10–23 J/K [49]), and W is the number of
microstates compatible with some macroscopic parameters.

(2) The perimeter area fractal dimension (PAFRAC)
The fractal dimension shows the complexity of city boundary shapes. It can reflect the

change of land-use shape and land-use disturbance degree [50]. The fractal dimension in
this paper describes the spatial morphologic change, by describing the expansion mode of
built-up land in the suburbs and exurbs of Chengdu.

PAFRAC =
2/
[
ni ∑n

j=1
(
lnpij × lnaij

)]
−
[(

∑n
j=1 lnpij

)(
∑n

j=1 lnaij

)]
(

ni ∑n
j=1 lnp2

ij

)
−
(

∑n
j=1 lnpij

)2 (2)

where aij is the area of plaque ij, pij is the perimeter of plaque ij, and ni is number of
plaque i in survey region.

(3) The contagion degree (CONTAG)
The value of the CONTAG describes the aggregation degree of different plaque classes

in the area, based on the adjacency relationship between plaque types [50]. CONTAG here
is used to show the dispersion degree of built-up land in suburbs and exurbs of Chengdu.

CONTAG =

1 +
∑m

i=1 ∑m
k=1

[
(Pi)

(
gik

∑m
k=1 gik

)][
ln(Pi)

(
gik

∑m
k=1 gik

)]
2ln(m)

(100) (3)
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where Pi is the area percentage of plaque i, gik is number of adjacent plaques of plaque i
and plaque k, and m is the total number of plaques in the landscape.

(4) Cohesion index (COHESION)
Cohesion index can show the natural state connectivity of corresponding plaque

types [50]. It is chosen here to reflect the connectivity and stability of built-up land in the
suburbs and exurbs of Chengdu.

COHESION =

[
1−

∑m
i=1 ∑n

j=1 pij

∑m
i=1 ∑n

j=1 pij
√aij

]
×
[

1− 1√
A

]−1
× 100 (4)

where pij is the perimeter of plaque ij in grid form, aij is the acreage of plaque ij in grid
form, and A is the total number of grids in the landscape.

3. The Land-Use Change of the Suburbs and Exurbs of Chengdu
3.1. The Land-Use Change from 2000 to 2015

The land-use change of the suburbs and exurbs of Chengdu from 2000 to 2015 is shown
in Figure 2. Results show that planted cropland in the suburbs and exurbs of Chengdu
are in decline, and that built-up land and forest are increasing. Among them, the increase
of built-up land is most obvious—its increase amplitudes exceed 100% in Longquanyi,
Qingbaijiang, and Pidu.
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3.2. The Change in Built-Up Land in the Suburbs and Exurbs of Chengdu from 2000 to 2015

Since the spatial state of URI can be directly reflected by the change in built-up land,
the change in built-up land in suburbs and exurbs of Chengdu from 2000 to 2015 is analyzed,
the result is shown in Figure 3. From 2000 to 2015, first, the biggest growth is other built-up
land, followed by commercial/industrial land, and the last is residential land. Second,
other built-up land and commercial/industrial land are growing rapidly in most counties,
especially in Qingbaijiang and Pidu. Third, residential land is withered, even shrinking.
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Boltzmann entropy, the perimeter area fractal dimension (PAFRAC), the contagion
degree (CONTAG) and the cohesion index (COHESION) are used to reflect the mutual
integration degree of different types of built-up lands in counties of Chengdu.

(1) Boltzmann entropy of built-up land
From 2000 to 2015, Boltzmann entropy of built-up land in the counties of the suburbs

and exurbs of Chengdu are rising, more so in the suburbs than in the exurbs, and most
obviously is Longquanyi.
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Boltzmann entropy of built-up land in the suburbs is generally higher than that
in exurbs. This means that the boundary between the three types of built-up land is
fuzzier [51], the three types of built-up land show a more closely integrated state, and the
integration is growing; see Figure 4.
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Figure 4. The Boltzmann entropy of built-up land from 2000 to 2015.

(2) The PAFRAC of built-up land
From 2000 to 2015, the PAFRAC of built-up land in the suburbs and exurbs of Chengdu

are reduced (Figure 5). Meanwhile, the PAFRAC in the exurbs are more obvious than that
in suburbs. It shows that built-up land in the suburbs and exurbs of Chengdu is increasing
by outside expansion and internal adjustment. The built-up land spread quickly from
2000 to 2005; after that, the built-up land increased by internal adjustment. In general, the
spatial pattern of built-up land is simple in Dayi and Pujiang, and is relatively intricate in
Qingbaijiang and Jintang.

(3) The CONTAG of built-up land
From 2000 to 2015, the CONTAG of built-up land in the suburbs and exurbs of

Chengdu have reduced (Figure 6), i.e., the degree of fragmentation in built-up land has
increased by years. The downward trend of the CONTAG of built-up land in the suburbs is
lower, which indicates that the degree of fragmentation in the suburbs is higher. Meanwhile,
the values of CONTAG are smaller, i.e., commercial/industrial land, residential lands,
and other built-up land show more distinct separation characteristics, in the suburbs of
Chengdu; among the counties, the separation characteristics are more distinct in Xindu,
Longquanyi, and Pidu. The values of CONTAG are larger generally in the exurbs; among
the counties, they are larger in Pujiang, Dujiangyan, and Pengzhou, which shows that
the separation of commercial/industrial land, residential land, and other built-up land is
not obvious, and that the development of built-up land is relatively slow in the exurbs
of Chengdu.
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(4) The COHESION of built-up land
From 2000 to 2015, there is a growing trend showing that the COHESION of built-

up land in the suburbs and exurbs of Chengdu is reduced (Figure 7). The cohesion
indexes remain between 90 and 100, and mean built-up land in those counties has good
connectivity and stability. Relatively, the COHESION values in the suburbs are higher and
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are growing faster, meaning that commercial/industrial land, residential land, and other
built-up land is better connected in the suburbs. Among them, the COHESION values are
higher in Longquanyi and Shuangliu. They are lower and grow more slowly in the exurbs,
specifically in Dujiangyan and Qionglai, and they are lower in Dayi and Qionglai.
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Boltzmann entropy shows the system stats [52]; it can reflect the fuzzy degree of three
types of built-up land. The larger Boltzmann entropy indicates the system is fuzzier, and
research shows that Boltzmann entropy of built-up land in the suburbs generally higher,
which means that the boundary between three types of built-up land in the suburbs is
fuzzier than that in the exurbs, i.e., the three types of built-up land are more integrated in the
suburbs. PAFRAC shows the complexity of city boundary shapes; it can reflect the change
of land-use shape and disturbance degree [53]. The larger PAFRAC indicates built-up land
expanding faster, and research shows that PAFRAC in the exurbs is more obvious than
that in the suburbs, i.e., built-up land spread is based on outward expansion in the exurbs.
If CONTAG is lower, the degree of land fragmentation is higher [53]; research shows
that CONTAG of built-up land in suburbs is lower, which indicates fragmentation in the
suburbs is higher than in the exurbs. When the COHESION value is higher, built-up land
in those counties has good connectivity and stability [53]; research shows the COHESION
value is higher in the suburbs than in the exurbs, meaning commercial/industrial land,
residential land, and other built-up land is becoming integral to in the space. To sum up,
it is not difficult to understand that the three types of built-up land tend to be integrated
into space in the suburbs. Meanwhile, this trend of integration is reflected in the exurbs of
Chengdu, but just more slowly.

4. URI Level Change Based on Land-Use Change
4.1. The URI Indexes

Combined with the purpose of this study and existing research, the URI indicator
system in this paper is built from economic integration, social integration, and spatial
integration (Table 1). Via quantitative study, the change of URI from 2000 to 2015 is
analyzed.
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Table 1. The URI indicator system.

Goal Level Subsystem Level Index Level

URI level

Economic integration

Per-capita disposable income of households
(yuan/person)

The proportion of primary industry in GDP (%)
The proportion of secondary industry in GDP (%)

The proportion of tertiary industry in GDP (%)
Percentage of non-agricultural population (%)

Engel coefficient

Social integration

Population density (person/km2)
Population migration rate (%)

Rotation volume of goods transport (billion ton/km)
Volume of passenger traffic (billion/km)

Per-capita post and telecommunications volume per
capita (yuan/person)

Hospital bed capacity per 10,000 people (piece)

Spatial integration

Boltzmann entropy of built-up land
The PAFRAC of built-up land
The CONTAG of built-up land

The COHESION of built-up land

4.2. Change of URI Level

The weight of URI indexes is calculated via the coefficient of variation (C·V) (C·V =
(standard deviation /mean) ×100%, and the change of weight of URI indexes in suburbs
and exurbs of Chengdu from 2000 to 2015 is shown in Figure 8. First, the weight of social
integration is the greatest, followed by economic integration, and the last is spatial integra-
tion. That indicates that economic integration and social integration has great significance
in URI, and their effects are increasing year by year. The significance of spatial integration
in URI has gradually reduced, which includes Boltzmann entropy, PAFRAC, CONTAG
and the COHESION of built-up land. Second, among the economic integration indexes, the
weights of per-capita disposable income of households, the proportion of primary industry
in GDP, the proportion of tertiary industry in GDP, and the Engel coefficient are rising,
while the percentages of the non-agricultural population, and the proportion of secondary
industry in GDP are declining. This means that the impact of agriculture and services on
URI is increasing, while the impact of household registration and industry is relenting.
Third, among the social integration indexes, the weights of population migration rate,
volume of passenger traffic, per-capita post, and telecommunications volume per capita
are rising, which shows that the roles of population, logistics, and transportation in URI
are growing; see Figure 8.

Based on factor weight results, the URI level in the suburbs and exurbs of Chengdu
are obtained (Figure 9). Results show that URI levels in the suburbs and exurbs of Chengdu
are higher than in western China, and there is a trend of steady improvement, but there is
an imbalance in speed and region, which is consistent with previous studies of large cities
in China [54]. One difference is that URI levels are generally high in China’s eastern coastal
cities, whereas there are large imbalances between regions in western China [55].

URI levels in the suburbs and exurbs of Chengdu rose from 2000 to 2015, more so in
the suburbs than in the exurbs.

First, URI in the suburbs shows an obvious trend of integration in 2000. After that,
URI in the suburbs steadily improved year by year, in particular in Xindu, Longquanyi,
Wenjiang, Pidu, and Shuangliu.
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Second, URI in the exurbs showed a marked difference. URI in the southeastern
counties of the exurbs is generally high. Jintang has a clear trend towards URI in 2000, and
after then its URI keeps pace with the suburbs, except for a small drop in 2010. However, it
caught up with the suburbs regarding URI by 2015. The foundation of URI is weaker in
the counties and districts in the southwestern exurbs in Chengdu, but they are growing
steadily in URI. These are Dayi, Xinjin, Qionglai, and Pujiang. The northern counties in
the exurbs of Chengdu are in the process of rapid URI; these counties are Pengzhou city,
Dujiangyan city, and Chongzhou city.

Third, the speed of URI in the suburbs are higher, and counties in the suburbs have
noticeably quickened their pace regarding URI since 2005. Meanwhile, the URI speed in
the exurbs is generally slower.

4.3. Path of URI

The URI of Chengdu is guided by government, and originated in the land-owner
contract pattern in Shuangliu in 2000 [56]. Under the guidance of the overall development
of Chengdu, a series of measures were made to shorten the gaps between the central
zone, suburbs, and exurbs. The goal is centralized improvements of industrial production
and land use, as well as farmer identity change, becoming city-dwellers [57]. Through
the integration of regional planning, industries, market systems, infrastructure, public
services, and management systems [58], the four fundamental projects are concretely
implemented: they are the rural property rights system reform, new rural grassroots
governance mechanism construction, reform of village-level public services, and social
management and comprehensive improvement to rural areas [59], which promotes the
transformation of rural production and living as well as rural governance, making for
all-round modernization in rural areas. Moreover, by supporting the functional reform
of relevant governments, the endogenous driving force of urban and rural interactive
development is formed, which makes for an integrated development pattern in Chengdu.

Considering the overall planning and integrated development of Chengdu since 2000,
the paths of URI in the suburbs and exurbs are diverse. The URI in the suburbs mainly
depends on the development of industry and the service industry, whereas the exurbs
mainly depend on the development of agriculture, tourism, and infrastructure. In summary,
there are five paths of URI in suburbs and exurbs in Chengdu.

First, the industry-developing model in suburbs: the most obvious example
is Longquanyi, which vigorously developed secondary industry to build a strong industrial
county in the suburbs, relying on favorable geographical advantages, high population
density, and population migration rate. Meanwhile, the logistics industry developed. With
that, the secondary industry and logistics industry promoted the rapid growth of the
regional economy. It is worth noting that this is in contrast to the industry-developing
model in Suzhou: by attracting foreign capital and developing an export-processing in-
dustry at the preliminary stage of industrialization [60], Suzhou has achieved industrial
structure upgrading and capital accumulation, which has driven the development of local
related enterprises. Chengdu is in the west of China. The overall economic development of
western China is inferior to that of eastern China. The reality is that a high proportion of
farmers and a prominent gap between urban and rural areas determines the suburbs of
Chengdu, and it is impossible to adopt the same model of industrial expansion as is used
with eastern coastal cities. Thus, the industry-developing model in the suburbs of Chengdu
is developing advanced manufacturing, based on favorable conditions near Chengdu.

Second, the service-industry-developing model in suburbs: The most obvious example
is Shuangliu, which developed tertiary industry and agriculture, relying on Shuangliu
international airport and the economic and technological development zone southwest of
the airport. In addition, using land resettlement compensation and land consolidation, it
encourages farmers to live in towns, central villages, and settlement centers. These mea-
sures have proved effective in practice; using them, URI has been significantly accelerated,
and people’s living standards have been significantly improved. It has been documented



Land 2021, 10, 474 14 of 17

that services have become and will continue to be the main channel for employment in
large cities [61]; meanwhile, the organic integration of the producer service industry and
manufacturing industry follows the trend of global industrial development, and is also an
important way for China to take a new road to industrialization [61].

Third, the agriculture-developing model in the exurbs: The most obvious example
is Dayi, which promotes modern agriculture to build strong agricultural counties in the
exurbs, according to population advantage. In fact, it is feasible to develop agriculture in
many cities in western China, because agriculture can raise farmer income and promote
the development of an agricultural economy [62]. Furthermore, there is a large amount of
arable land, and the limitation to developing agriculture is relatively light, so counties can
improve labor productivity and increase output by developing large-scale and mechanized
production [63], building a sound agricultural service system.

Fourth, the service-industry-developing model in the exurbs: The most obvious exam-
ple is Dujiangyan, which propels URI by developing tourism and infrastructure with the
advantage of rich tourism resources. Moreover, housing sites entering the market promote
socio-economic development [64]. The Chaping village of Daguan town in Dujiangyan is
the first village to embark on joint construction of housing sites in China, which allows
farmers to co-build hotels on their homesteads, breaking the tradition that village hotels
could only be built on state-owned land [65]. Practice indicates that housing sites entering
the market is feasible—there are similar cases in Suzhou and Tianjin, the difference being
that housing sites in Suzhou and Tianjin cannot be traded, and can only be swapped to
local governments, not the individual [66].

Fifth, the infrastructure-developing model in the exurbs: A typical example is Qionglai.
The hollowing out of the population and the absence of pillar industries are key prob-
lems [67], and the measures taken by Chengdu are extending social security coverage
and building new houses in towns and cities to replace farmers’ original homesteads, to
attract farmers to live in towns or new communities under the premise of preventing
rural hollowing out, which promotes farmers moving to cities, and creates conditions for
large-scale land management at the same time. Furthermore, they improve infrastructure
and public services in key towns and small cities, resulting in the carrying capacity and
radiating capacity of towns increasing. In fact, Pengzhou, Chongzhou, and Qionglai are
the epitomes of most counties in western China.

5. Conclusions and Discussion

Through a series of measures, URI of the suburbs and exurbs in Chengdu have
achieved marked improvement. URI is the outcome of efficient policy and institutions and
economic initiatives [68]. Suburbs and exurbs in Chengdu should continuously develop
modern agriculture, industry, and service industries. First, stimulation is necessary of the
independent development motivation of agriculture and farmers in rural areas. The focus
of URI is the role of market mechanism [69], so Chengdu should enhance agricultural
development and farmer production enthusiasm, which not only liberates rural production
forces greatly, but also promotes the development of the rural economy. Second, further
promotion of the urbanization process is necessary. In the coming years, it will be necessary
to reform the household registration system continually. In addition, communication
between the city and the country should be accelerated, which is the weak link in the URI
of Chengdu, especially for counties in the exurbs [70]. Third, promotion of the integration
of the three pillar industries and fostering of innovative mechanisms is necessary. The
integration of these three industries is the foundation of URI for Chengdu [71]. Meanwhile,
under the policy of rural revitalization, Chengdu should make great efforts to create
effective institutions and mechanisms for URI, to build a comprehensive rural development
system, and to promote the URI of the suburbs and exurbs in Chengdu.
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