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a b s t r a c t

Since the turn of the new millennium, the Chinese central government has focused significant attention
on substantially improving rural residents’ well-being and achieving the coordinated development of
urban and rural areas. This paper examines China’s rural transformation development based on three
assessing indicator systems (the rural development level, the rural transformation level, and the urbanerural
coordination level), using government socioeconomic data from 2000 to 2008. Spatial and statistical
analyses, supported by SPSS 13 and ArcGIS 9.2 software, show that rural China has experienced universal
and intense transformative development since 2000. China’s urbanerural coordination development
declined greatly between 2000 and 2008. Our analysis shows that rural transformation development that
corresponds to a certain rural development level will lead to the effective development of regional rural
systems and an improved urbanerural relationship. This paper suggests that more attention needs to be
paid to the powerful factors that fuel rural transformation development, especially in coastal China, to
coordinate urbanerural development under the pressure of rapid industrialization and urbanization in
the new century. Given the multiscale nature of regional inequalities in rural transformation develop-
ment, improving rural development policies aimed at various rural transformation development types
might be the most effective way to shape a more coordinated urbanerural development pattern in China.

� 2011 Elsevier Ltd. All rights reserved.
Introduction

In the late 20th and early 21st centuries, rural restructuring has
been identified inWestern Europe, North America, and Israel in the
Middle East (Capo, 1995; Cloke, Goodwin, & Milbourne, 1997;
Mahon, Fahy, & Cinnéide, 2009; Nelson, 2001; Sofer & Applebaum,
2006). At the same time, such transformational development has
also taken place in the rural areas of developing countries, such as
China (Ahmed, 1993; Cai, 1999; Su, Jiang, Zhang, & Zhang, 2011),
India (Dandekar, 1988), the Philippines (Gibson, Cahill, & McKay,
2010), Zimbabwe (Kamusoko, Aniya, Adi, & Manjoro, 2009), and
Ecuador (López & Sierra, 2010). This rapid and radical rural
restructuring is often referred to as rural transformation development
(RTD) (Cai, 2001; Liu, 2007). In most developing countries, RTD is
usually characterized by changes in agricultural intensity, crop
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selection patterns, farmland, land productivity and farm income,
labor and technological productivity, and major improvements in
rural housing and economic and social conditions resulting from
industrialization andurbanization (Ali, 2007; Cai & Smit,1994;Hara,
Takeuchi, & Okubo, 2005; Long, Heilig, Li, & Zhang, 2007; Long, Liu,
Wu, & Dong, 2009; Long, Tang, Li, & Heilig, 2007; Liu, Wang, & Long,
2010; Long, Zou, & Liu, 2009; Liu, Zhang, &Guo, 2010;Müller,Müller,
Schierhorn, & Gerold, 2011; Nepal & Thapa, 2009; Yu, Zang,Wu, Liu,
& Na, 2011).

This paper investigates rural inequalities and development
policies in contemporary China. Because there are extreme regional
discrepancies in both socioeconomic development and geograph-
ical and biophysical conditions in China (Long, Liu, Li, & Chen, 2010),
improving rural residents’ well-being is a popular and political
concern. The aims of this paper are as follows: (1) to establish
indicator systems that can measure RTD in China during the
2000e2008 period; (2) to analyze the spatiotemporal characteris-
tics and internal mechanisms of China’s RTD in the early 21st
century; and (3) to discuss some of the major implications for
achieving coordinated urbanerural development in the future.
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Fig. 1. The income gap between rural and urban residents in China, 1978e2008. The income gap was calculated by dividing the per capita disposable income of urban households by
the per capita disposal income of rural households. Source: NBSC, 2009.

1 Usually, the Number One Policy Document (Zhongyang Yihao Wenjian) estab-
lishes the central government’s key policy task for the coming year.
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China is a nation with strong rural roots. Despite rampant
urbanization, 56% of its population still lives in rural areas, and the
national economy has been built on agricultural foundations since
ancient times. However, China has transformed rapidly since Deng
Xiaoping launched the economic reforms of 1978. The traditional
centralized economy changed to a market-based economy, and the
economy, which was once primarily agricultural, has become
increasingly urban and industrial. During this period, the RTD
process and its results have been influenced by national macro-
economic development strategies. Since 1978, RTD in China has
been linked to three macroeconomic development strategies:
implementing a household responsibility system, developing
township and village enterprises (TVEs), and building a new
countryside. These strategies have resulted in tremendous changes
in the rural population, lifestyles, employment structure, industrial
structure, community organization, culture, and public transport
accessibility (Goodman, 2008; Long et al., 2010; Putterman, 1997;
Tilt, 2008; Unger, 2002, 2006; Unger & Chan, 1999; Xu & Tan,
2002; Zhang, Rozelle, & Huang, 2001).

Since the economic reforms of 1978, agriculture and the
countryside have contributed greatly to, and have made
substantial sacrifices for, the development of industries and cities
in China. This urban development has caused a series of problems
that affect China’s social and economic development (Cai & Smit,
1994; Long et al., 2010; Xu & Tan, 2002). The most notable issue is
a shift in the economic balance and the widening of the pros-
perity gap between urban and rural areas. The income gap
between rural and urban residents has increased from 2.57 to 1
in 1978 to 3.31:1 in 2008, and this trend has strengthened since
the turn of the new millennium (Fig. 1). On one hand, the income
gap is reinforced by long-standing urbanerural inequalities.
Farmers are also disadvantaged by the disparity between artifi-
cially low prices for agricultural products and the high cost of
industrial goods. On the other hand, since the turn of the new
millennium, China’s economic and social development has
entered an important new period. China’s fast-growing economy
and stronger position in the global community have enabled
industries to support agriculture and cities to support the
countryside. Under these circumstances, Chinese central
government has implemented “urbanerural coordination devel-
opment” (Chengxiang Xietiao Fazhan) since the turn of the new
millennium, which has resulted in significant RTD.

Earlier, uncoordinated urbanerural development created
problems with agricultural production, low farm incomes and the
need for broader rural development, all of which have become
major political issues. Since 2004, the Chinese central government
has recognized the importance of rural development, and it
devoted its Number One Policy Document1 to rural issues for each
of the next seven years. These documents successively addressed
the following: increasing farmers’ incomes (2004); improving
agricultural production capacity (2005); advancing the “building
a new countryside” scheme (2006); developing modern agricul-
ture (2007); resolving rural problems (2008); stabilizing agricul-
tural prices and increasing farmers’ incomes (2009); and
strengthening agricultural and rural development (2010).
Together, these policy actions contributed to the overarching goal
of “building a new countryside”, which targeted five major
objectives (Long et al., 2010): advanced production; improved
livelihoods; cultural and ethical progress; clean and tidy villages;
and efficient management.

Rural development has traditionally been seen as a vague term
that is difficult to specify, measure and evaluate (Kassioumis et al.,
2004). Today’s rural economy and its social system are much more
diverse, complex, sophisticated and global than those of the last
century (Kennedy, Thomas, & Glueck, 2001). Rural development is
now seen as a multilevel, multiactor and multifaceted process that
requires an understanding of the agricultural developmentalmodel,
the relationship between agriculture and society, the regional
socioeconomic structure and rural economic status, individual farm
households and their behaviors, and local policies and institutions
(Muilu & Rusanen, 2003; van der Ploeg et al., 2000; Rizov, 2004).

Issues related to measuring rural development have attracted the
interest of a wide variety of researchers. During the 1970s and 1980s,
an indexof rurality for local governmentdistricts inEnglandandWales
was developed to identify some of the differences between degrees of
rurality. This index included such indicators as population, household
amenities, occupational structure, commuting patterns, and the
distance to urban centers, and was constructed using a range of
statistics from the 1971 and 1981 censuses (Cloke, 1977; Cloke &
Edwards, 1986). It is important to note that Paul Cloke (1994: 156)
himself has since drawn critical attention to the inappropriate or
naivemethodof indexingandcategorizing the rural in thisway.Hehas
written extensively on representations of the rural, social construc-
tionist approaches to rurality, and considerations of how the rural is
produced by social, cultural, material and economic relations (see also
Woods, 2011). A similar rurality degree index (RDI) was recently
established to distinguish degrees of rurality in eastern coastal China
(Long, Zou, et al., 2009). A corresponding index has also been devel-
oped to measure and explain both urban and rural development (Liu,
Zhang, & Zhang, 2009; Mann, 2009).
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Fig. 2. Three dimensions measuring RTD: RDL, RTL, and URCL.
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In this paper, related development indexes were established to
examine rural transformation development in China and explore the
future possibilities of achieving more coordinated and balanced
urbanerural development.

Rural transformation development

A useful theoretical approach to rural development considers
how local factors and external driving forces interact to determine
the development of the rural economic system (Terluin, 2003). This
relationship between the local, rural system and the external
system e in particular, the links between the rural and urban
economies and cultures e are important strands in current rural
development research (Murdoch, 2000). For instance, rural agri-
cultural development has been seen to play an important role in
regional industrialization and urbanization by guaranteeing the
supply of food and raw materials needed to sustain industrializa-
tion. This kind of role, in turn, leads to the transition and trans-
formation of rural areas (McGee, 2008).

RTD is, in essence, a term that captures changes in traditional
rural industries, the employment consumption structure, and the
social structure. These changes signify a transformation from
previously isolated urban and rural economic structures toward
more coordinated urbanerural development. Such transformation
radically changes the urbanerural relationship and the relationship
between agriculture and industry (Liu, 2007). RTD assessment
involves measuring three major components: the development of
a distinctively rural economic system; the transformation of rural
social, economic andconsumption structures; and the improvement
of the urbanerural relationship. Accordingly, this paper establishes
three evaluation dimensions to systematically diagnose the RTD in
a given region: the rural development level (RDL), the rural trans-
formation level (RTL), and the urbanerural coordination level (URCL).

The RDL reflects to both the rural socioeconomic base level
before RTD and the integrated effects of RTD on the rural system’s
social, economic, and cultural values. The RTL reflects the degree
and rate of change in rural socioeconomic and consumption
structures. The URCL reflects the relative allocation of regional
resources to urban and rural systems and the integrated effects of
RTD on socioeconomic development at the regional level. The URCL
can be used to judge the effectiveness of RTD; namely, well-ordered
RTD can improve the URCL by promoting the optimal allocation of
regional resources between urban and rural systems, while disor-
dered RTD can intensify the relative deprivation of the rural system.

RTD is the result of rural socioeconomic development at
a certain stage, and the RTD of a given region needs to adapt to that
regions RDL baseline. Generally, a low regional RDL means that the
regional rural system has not accumulated enough developmental
capital, agricultural technology, human capital, and rural produc-
tion infrastructures and service facilities to effectively support
developmental transformation. In this situation, if the RTD is
pushed forward recklessly, the original endogenous rural devel-
opment would be disturbed, and changes to the rural subsystem
will not improve rural development capacity. As a result, urban and
rural development will be uncoordinated, as the development of
the rural system has been restricted. However, when the regional
RTL is appropriate and the rural economic transformation mainly
focuses on the agricultural infrastructure or production technology
improvements, the regional RDL will improve significantly, and the
regional URCL will also be positively impacted.

While some regional rural systems have experienced relatively
rapid development and an improved RDL, the development of the
rural system does not always keep pace with the existing devel-
opment pattern. Under such conditions, RTD should be accelerated
or emphasized to improve the rural system structure and ensure
a more satisfactory speed for rural development. At the same time,
some incentive policies (i.e., those concerning rural industrial
development, employment support, and technological improve-
ment) need to be introduced to optimize the rural system’s socio-
economic structure and promote coordinated urbanerural
development.

With continuous socioeconomic development, regional RDL is
enhanced, thus promoting the transformation of the rural socio-
economic structure, which will ultimately affect the progress of
regional urbanerural coordination development. Accordingly, the
initial RDL conditions can influence the consequent RTL and may
ultimately change the urbanerural relationship and the regional
development pattern (Fig. 2).

Materials and methods

Data source and processing

Because regional RTD is composed of three dimensions (RDL,
RTL, and URCL), indicator systems corresponding to each dimension
were established to comprehensively measure them. The indicators
for RDL measurement (see Table 1) reflect changes within the rural
society, economy, culture, resources, and the environment (Long,
Zou, et al., 2009). Considering the availability of relative socioeco-
nomic data, we selected eight representative indicators belonging
to three rule layer factors: rural economic development, agricul-
tural production investment, and rural livelihood. All of these



Table 1
Indicator system for rural development level (RDL) assessment.

Rule layer factors (weight) Indicator layer factors (weight) Definition

Rural economic
development (0.383)

Agricultural output value level
(0.542)

Gross output value of farming, forestry,
animal husbandry and fishery per capita

Productivity of rural labor (0.458) Gross agricultural output value divided by
the laborers employed in farming, forestry,
animal husbandry and fishery

Agricultural production
investment (0.263)

Power investment (0.344) Gross power of farming mechanism per ha
Fertilizer investment (0.310) Gross fertilizer use per ha
Irrigation index (0.346) Irrigated farmland area divided by the total area of farmland

Rural livelihood (0.354) Rural electricity consumption
(0.283)

Electric power consumption per capita in the rural area

Rural income level (0.363) Per capita net income of rural households
Rural consumption level (0.354) Per capita consumption expenditure of rural households
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factors can be analyzed using analytic hierarchy process (AHP)
methods (Table 1). All of the indicators in Table 1 have positive
effects on regional RDL assessment.

Essentially, rural transformation is marked by changes in the
rural area’s internal industrial, employment and consumption
structures and corresponding changes in the rural population and
land-use structure and intensity. Therefore, six indicators were
chosen to assess RTL (Table 2). Three general and intuitive indica-
tors were chosen to comprehensively measure the degree of
urbanerural coordination in society, economics, resources, and the
environment, and these were used to assess the URCL (Table 3). All
of the indicators in Table 3 have positive effects on regional URCL
assessment.

Data for the indicators in Tables 1e3 are taken from China’s
regional economic statistical yearbook, in which prefecture-level
city is the data collection unit, and naturally the prefecture-level
city is the assessment unit of this study. Because we aimed to
describe and compare all of these data from 2000 to 2008 for the
whole country, we made sure that any data used were from unified
statistical sources and that the economic data were based on
comparable pricing, that is, all of the original economic data from
2008 were calculated using the constant price from 2000. Semi-
structured interviews with geography and sociology experts and
government officials for rural development were conducted to
determine the weights for the rule layer factors in Table 1 and all of
the indicators in Tables 1 through 3.
Table 2
Indicator system for rural transformation level (RTL) assessment.

Indicator (weight) Definition

Urbanization level change
rate (0.209)

ULl � ULe
ULe

Industrial structure change
rate (0.204)

ISl � ISe
ISe

Employment structure change
rate (0.200)

ESl � ESe
ESe

Consumption structure change
rate (0.174)

CSl � CSe
CSe

Grain-farmland index change
rate (0.123)

GIl � GIe
GIe

Multicropping index change
rate (0.090)

MIl �MIe
MIe

a Note: In China, economic activities are categorized into the following three strata of in
and services supporting these industries; secondary industry refers to mining and qu
construction; tertiary industry refers to all other economic activities not included in the
Methods

Because the socioeconomic data for the various indicators in
Table 1 are in different units, they needed to be transformed into
comparable common units by normalizing all measures, using
Equation (1):

X0
ij ¼

Xij � Xi:min

Xi:max � Xi:min
(1)

Where X0
ij is the standardized value of the indicator; ij means the

indicator i in the rule layer j; Xij is the value of the indicator ij; Xi.max

is the maximum value of indicator ij for all prefectures; and Xi.min is
the minimum value of indicator ij for all prefectures.

The indicators in Tables 2 and 3 are relative indices without
dimensions. To render them comparable, we needed to range their
values from �1 to 1 using the general normalization method,
according to Equation (2):

X0
i ¼ Xi

Xi:max
(2)

Where X0
i is the standardized value of the indicator i; Xi is the value

of the indicator i; and Xi.max is the maximum value of the absolute
value of the indicator i for all prefectures.

To compare the RDL, RTL and URCL for all of the prefectures, the
same data type from different prefectures between 2000 and 2008
Explanation

ULl ¼ the proportion of the nonagricultural population in the
total population for the later period; ULe ¼ UL for the early period.
A positive indicator: the higher the value, the higher the RTL.
ISl ¼ the proportion of the output value of primary industry
in the total gross domestic product (GDP)a for the later period;
ISe ¼ IS for the early period. A negative indicator;
the lower the value, the higher the RTL.
ESl ¼ the proportion of laborers employed in farming, forestry,
animal husbandry and fishery among the total laborers for the later period;
ESe ¼ ES for the early period. A negative indicator; the lower the value,
the higher the RTL.
CSl ¼ the Engel coefficient for rural residents for the later period;
CSe ¼ CS for the early period. A negative indicator;
the lower the value, the higher the RTL.
GIl ¼ the proportion of grain-crop area in the total crop area
for the later period; GIe ¼ GI for the early period.
A negative indicator; the lower the value, the higher the RTL.
MIl ¼ the proportion of the crop area in the area of farmland
for the later period; MIe ¼ MI for the early period. A positive indicator;
the higher the value, the higher the RTL.

dustry: primary industry refers to agriculture, forestry, animal husbandry and fishery
arrying, manufacturing, production and supply of electricity, water and gas, and
primary or secondary industries (NBSC, 2009).



Table 3
Indicator system for urbanerural coordination level (URCL) assessment.

Indicator (weight) Definition

Ruraleurban income gap
(0.433)

Dividing the per capita net income
of rural households by the per capita
disposable income of urban households

Urbanerural consumption
structure comparison (0.304)

Dividing the Engel coefficient of urban
residents by that of rural residents

Industrial labor productivity
comparison (0.263)

Dividing the productivity of laborers
employed in farming, forestry,
animal husbandry and fishery by that
of laborers employed in other industries
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were normalized using the same extremum. Using the same data
type guarantees that the final RDL, RTL, and URCL for different
prefectures are spatially and temporally comparable.

After multiplying each negative indicator by �1, we used the
weight and normalized value of each indicator to calculate the RDL,
RTL, and URCL scores for each prefecture, using Equations (3)e(5):

RDL ¼
Xn  Xm

X0
ij �Wij

!
�Wj (3)
j¼1 i¼1

RTL ¼
Xt
k¼1

X0
k �Wk (4)

URCL ¼
Xt
k¼1

X0
k �Wk (5)

Where X0
ij is the standardized value of the RDL indicator; Wij is the

weight for indicator layer factor ij; Wj is the weight of rule layer
factor j; n is number of the rule layer factors; m is the number of
indicators in each rule layer; is the standardized value of RTL or
URCL indicator k; Wk is the corresponding weight of the RTL or
URCL indicator; and t is the number of RTL or URCL indicators.
Fig. 3. The four statistic
Spatial analyses

There are obvious regional discrepancies in physical conditions
and socioeconomic development throughout China (Long et al.,
2010). According to Chinese statistical definitions, China has four
regions: the eastern region, the central region, the western region,
and the northeastern region (Fig. 3). The eastern region includes
Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shan-
dong, Guangdong, and Hainan; the central region includes Shanxi,
Anhui, Jiangxi, Henan, Hubei, and Hunan; the western region
includes Guangxi, Inner Mongolia, Chongqing, Sichuan, Guizhou,
Yunnan, Tibet, Shaanxi, Gansu, Ningxia, Qinghai, and Xinjiang; and
the northeastern region includes Liaoning, Jilin, and Heilongjiang
(NBSC, 2009, preface). The four statistical regions described in Fig. 2
were adopted for the spatial analysis of China’s RTD.

Fuzzy spatial clustering is commonly used for spatial data anal-
ysis and territorial type divisions, and both the spatial coordinates
and attribute features of each unit form the basis of the clustering
analysis. In this study, we used the statistical clustering of K-mean
algorithms in SPSS 13 and the spatial coordinate’s extraction func-
tion in ArcGIS 9.2 to produce clustering based on both spatial and
attribute data, and a high frequency of data iterative calculationwere
adopted to improve clustering accuracy. Finally, we used the clus-
tering results and mapping function of ArcGIS 9.2 to determine the
spatial-territorial types of RTD in China in the new century.

Results

Spatial characteristics of China’s RTD

Constrained by physical conditions and general socioeconomic
development, China’s RDL shows a gradual, declining spatial
pattern from east to west in 2000, except for the northwestern part,
which had a relatively high RDL (Fig. 4). The regions with high RDL
are mainly concentrated in eastern coastal China, due to its special
al regions of China.



Fig. 4. The spatial pattern of China’s rural development level (RDL) in 2000.

H. Long et al. / Applied Geography 31 (2011) 1094e1105 1099
advantages (optimal physical conditions, location, and socioeco-
nomic factors for the development of rural industry and agricul-
tural production). Adequate financial and technological support for
agricultural production is complemented by fertile farmland,
distributed in plain areas, that is suitable for agricultural scale
management. This support, together with the developed TVEs, has
led to the high agricultural outputs and rural income levels that
contributed to the high RDL.

The central region has long been one of China’s main grain
production bases. It has excellent agricultural production condi-
tions, including good agricultural machinery, irrigating facilities,
and capital accumulation, which have contributed to a high agri-
cultural production level and relatively high RDL. However, due to
relatively slow regional socioeconomic development, its regional
agricultural production lacked adequate and sustainable capital
support, which gave rise to a low RDL compared with the eastern
region. In the northeastern region, large amounts of fertile farm-
land and superior irrigation in the great plain have led to high
agricultural output. However, the northeastern region is China’s
traditional heavy industrial base, and it faced economic depression
and industrial restructuring during the 1990s. Regional socioeco-
nomic development was therefore unable to effectively support
agricultural infrastructure improvements, resulting in nearly two
decades of relative agricultural stagnation in this region and
a lower regional RDL than in eastern region.

The agricultural production conditions in the western region are
generally poor, due to the rugged mountainous terrain in south-
western China and extreme drought conditions in the northwest. In
addition, socioeconomic development in the western region has
lagged far behind that of other regions, which has led to an
extremely poor agricultural infrastructure and inferior conditions
for developing rural industry, ultimately resulting in a low RDL. Of
course, some areas have a high RDL, but those are mainly concen-
trated in socioeconomic centers near big cities, or in areas with
improved irrigation conditions or adequate financial support for
agricultural production.

With the rapid development of China’s economy, overall
regional RDL shows a clear increase, with differing rates due to
contrasting regional development models and policies (Fig. 5). The
eastern region continues to have a high RDL rate due to support
from the capital and technology that resulted from rapid economic
development. The northeastern region experienced a massive
industrial restructuring, guided by a national revitalization strategy
for the old heavy industrial base, which brought about clear
improvements in rural development and led to a high RDL growth.
Compared with the northeastern region, national policies for the
central and western region, such as the Central China Grow-up
Program and Western China Development Program, have not
generated sufficient driving forces for regional socioeconomic
development and have led to an overall lower RDL growth.
However, in central and western China, higher RDL growth was
found in some areas near the regional economic centers, such as
Chengdu, Chongqing, Wuhan, Changsha, Ordos, and Urumchi.

Since 2000, China has experienced rapid development and
profound changes in socioeconomic structure, which exerted
a huge influence on China’s RTD (Fig. 6). In the Yangtze River delta
economic area, significant reforms in TVEs development are
intended to adapt to economic globalization, and an export-
oriented development strategy has effectively promoted not only
regional rural economic development, but also considerable prog-
ress in improving the rural system structure, which has resulted in
an extremely high RTL. The governments of Beijing, Tianjin, Shan-
dong, Hebei, and Henan actively pursued regional industrialization
and urbanization, resulting in a relatively high RTL. The regions
with rich energy and mineral resources achieved great progress in
the mineral mining industry and pursued rapid economic growth,
which led to a high RTL in the provinces of Shanxi, Shaanxi, Ningxia,
Inner Mongolia, and Guizhou. In general, due to these completely



Fig. 5. The dynamic spatial pattern of China’s RDL between 2000 and 2008.
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different regional development models, China’s RTL throughout
2000e2008 took on a complex spatial pattern (Fig. 6).

Driven by different economic development models and rural
transformation intensities, the dynamic regional URCL in China
from 2000 to 2008 does not show an obvious spatial pattern
Fig. 6. The spatial pattern of China’s rural transfo
(Fig. 7). In general, China’s urbanerural coordination develop-
ment declined from 2000 to 2008; 57.9% of the regions experi-
enced negative changes in the UCRL, and the URCL at national
level decreased by 1.3%. The regions with UCRL reductions were
mainly concentrated in areas with rapid economic development,
rmation level (RTL) between 2000 and 2008.



Fig. 7. The dynamic spatial pattern of China’s urbanerural coordination level (URCL) between 2000 and 2008.
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mostly located in the eastern and central regions or in energy
and mineral mining areas where socioeconomic development
has not achieved a relative balance between urban and rural
areas.
Fig. 8. The territorial types d
Territorial types of China’s RTD

Due to the complex spatial patterns of China’s RTL and URCL, it is
necessary to examine transformation characteristics and regional
ivision of China’s RTD.



Table 4
The transformation characteristics of each RTD territorial type.

RTD territorial type Average initial
RDL

Average
RTL

Average
DRDL

Average
DURCL

Proportion of URCL
growth units in the total
units of the same type

Total units of the
same type

Stagnation development type 0.108 0.063 0.104 �0.073 14.3% 7
Mining driving type 0.117 0.233 0.106 �0.029 25.0% 24
Traditional agriculture development type 0.119 0.219 0.131 0.084 100.0% 40
Energy-exploitation driving type 0.122 0.253 0.107 �0.043 23.3% 43
Intensive agriculture development type 0.124 0.072 0.178 0.018 68.8% 16
Rapid urbanization driving type 0.176 0.194 0.166 �0.053 14.5% 55
Slow industrialization driving type 0.177 0.156 0.120 �0.003 42.9% 42
Characteristic agriculture development type 0.177 0.180 0.113 0.062 70.0% 20
TVEs dominated development type 0.235 0.312 0.159 0.002 50.7% 69
Traditional inward-processing industry

development type
0.271 0.199 0.124 �0.114 9.7% 31

National level 0.175 0.216 0.135 �0.013 42.1% 347
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differences in physical conditions and socioeconomic development
to analyze the internal mechanism of RTD in different regions.
Therefore, it is useful to identify different territory types according
to their characteristics, such as the regional RDL, RTL, and URCL, to
analyze China’s RTD patterns.

Using SPSS 13 and ArcGIS 9.2 software programs, the spatial
coordinates, initial RDL, the change of RDL2, the RTL, and the change
of URCL3 were used as the clustering factors to examine the internal
mechanism of China’s RTD. On the basis of the clustering results, 10
RTD territorial types were identified (Fig. 8), and their respective
regional transformation characteristics (listed in Table 4) followed
the sequence of initial RDL value.

Usually, different regions adopt development approaches suited
to their physical and socioeconomic features to promote rapid
socioeconomic development. The initial regional RDL was generally
low in China, meaning that capital accumulation for agricultural
production or rural development was inadequate. Along with
defective or excessive RTL, this inadequacy inevitably leads to unco-
ordinated urbanerural development. Accordingly, the regions with
low initial RDL achieve different results with different developing
approaches, thereby shaping the diverse territorial types of RTD.

The mining driving type and the energy-exploitation driving
type had similar developments situations: a poor agricultural base
with low-intensity production investment, scarce farmland
resources facing serious soil erosion risks, slow rural socioeconomic
and TVE development, despite rich stores of energy and mineral
resources. A similar development approach focusing on the heavy
industries depended on the exploitation of resources, which
promoted the rapid transfer of the employed population, social
resources and capital from a rural, agricultural system to a heavy
industrial urban system. As a result, rural and agricultural devel-
opment stagnated because of a lack of external support, leading to
low regional average RDL growth and an obvious reduction in URCL,
despite a high RTL (Table 4).

Some RTD types have a relatively high RTL, but their trans-
formation has mainly focused on changing themulticropping index
and rural consumption structure, and their regional development
strategies have focused on intensifying the agricultural production
base instead of blindly accelerating industrialization and urbani-
zation. These approaches promoted urbanerural coordination
development and caused an obvious growth in URCL. For example,
the intensive agriculture development type focused on developing
intensive agriculture with scale management. This approach was
similar to the approach of traditional agriculture development type
2 The value of “DRDL” in Fig. 5.
3 The value of “DURCL” in Fig. 7.
to increasing URCL (Table 4), which focused on improving tradi-
tional agriculture. The stagnation development type is unique; it
has the lowest RDL and RTL due to extreme physical conditions and
low socioeconomic status. Under these conditions, blind industri-
alization and urbanization could not produce effective rural
development and led to a low URCL.

The initial RDLs of the rapid urbanization driving type and the
slow industrialization driving type were close to the average
national level, but their RTLs were below the average national level,
meaning they could not effectively promote regional socioeco-
nomic development. This low level ultimately led to a reduction in
URCL, especially in the rapid urbanization driving type, which was
characterized by rapid socioeconomic development (DRDL¼ 0.166)
but uncoordinated urbanerural development (DURCL ¼ �0.053)
(Table 4). However, there was also the special case of characteristic
agriculture development type, which had a moderate RDL and
a relatively low RTL; however, the development of locally appro-
priate agriculture promoted considerable progress in agricultural
and rural development. This progress, together with appropriate
industrialization and urbanization, led to a high URCL (Table 4).

Both the TVEs dominated development type and the traditional
inward-processing industry development type belong to the
regions with rapid economic development and universally high
RDL that nonetheless faced a universal reduction in URCL, espe-
cially in the provinces of Guangdong and Hainan. In the TVEs
dominated development type, the high RTL promoted rural
development to a great extent, but accelerated industrialization
and urbanization meant that URCL increased minimally
(DURCL ¼ 0.002) (Table 4). Although the traditional inward-pro-
cessing industry development type had the highest initial RDL
(0.271), the low RTL plus accelerated industrialization and urban-
ization led to a drastic reduction in URCL (DURCL ¼ �0.114)
(Table 4). Considering this result, systemic RTD should be pushed
forward in the regions with developed rural and agricultural
systems to avoid uncoordinated urbanerural development.

Internal mechanism of regional RTD

To distinguish the internal mechanism of regional RTD from
miscellaneous assessment results, we classified the initial RDL into
four grades, and RTL into five grades, based on their mathematical
statistical features (Table 5). Because the number of units with high
initial RDL and RTL was comparatively large and the statistical
features of these units were complex, a special grade of “extremely
high” was established to describe RTL. Finally, we identified the
statistical features of the corresponding grades (Table 6).

Table 6 shows DURCL’s obvious tendency to increase with
increases in RTL from the low grade to high or even extremely high



Table 5
Specific classifications for statistical descriptions of China’s RTD.

Grade Statistical standards Initial RDL range RTL range

Low (eN, Mean � 0.5 Stda) (eN, 0.135) (eN, 0.154)
Intermediate-low (Mean � 0.5 Std, Mean) (0.135, 0.175) (0.154, 0.216)
Intermediate-high (Mean, Mean þ 0.5 Std) (0.175, 0.216) (0.216, 0.277)
High (Mean þ 0.5 Std, þNa) (0.216, þN) (0.277, 0.339)
Extremely high (Mean þ Std, þN) e (0.339, þN)

a Std means the standard deviation. The statistical standard for a High RTL grade is “(Mean þ 0.5 Std, Mean þ Std)”.
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grades; however, this tendency did not apply in cases with low
initial RDL grades. This result shows that once the initial RDL has
reached the intermediate-low grade, the intensification of rural
transformation or RTL increases result in gradual improvements in
rural development and URCL growth; that is, they promoting
urbanerural coordination development. However, this law is not
obvious in units with low initial RDL grades because different
regions with a low initial RDL usually adopt development
approaches uniquely suited to their respective physical and socio-
economic conditions, which lead to different transformation
development results, as shown in the above analysis of RTD terri-
torial types.

The regionswith a high initial RDL showed different urbanerural
developmentpatternsdue to their universally lowRTLandhighRDL.
From 2000 to 2008, a clear RDL increase occurred in the high and
extremely high grade initial RDLs and RTLs, due to their adequate
resources for agricultural and rural development; however, the
URCL continued to grow negatively because regional RTD could not
keep up with rapid industrialization and urbanization.
A case study of Suzhou city

Suzhou City is situated on the lower reaches of the Yangtze River
in southern Jiangsu Province (known as Sunan), one of the fastest-
growing regions in China. It covers about 848,800 ha and has an
average elevation of less than 10 m. The northern subtropical
monsoon climate dominates this region year-round, with an
average annual temperature of 17.0� Celsius, and a mean annual
rainfall of 1000 mm, which is beneficial for agricultural production.
Suzhou had a population of 6.30 million in 2008 (SSB, 2009). In
2008, the per capita GDP of Suzhou was 106,863 RMBU (In 2008,
the exchange rate for US$ to RMBU was 1:6.8), which was much
higher than the national per capita GDP for China (23,708 RMBU)
during the same period (NBSC, 2009; SSB, 2009). In 2008, the
primary industry only provided 1.6% of the total GDP in Suzhou;
however, 62.0% and 36.4% were provided by the secondary industry
and tertiary industry, respectively (SSB, 2009).

Three different phases of RTD can be observed in Suzhou after
the reform and open-door policy was initiated. In the first phase
(1978e1995), the regional economywasmainly boosted by the TVE
boom in rural areas. This model of rural industrialization devel-
opment is widely known as the “Sunan Model”.4 In the second
phase (1995e2000), the majority of the TVEs in Suzhou had
experienced a tough transformation from collective ownership to
a shareholding system or private ownership (Hong & Chen, 2001;
Shen & Ma, 2005). Thus, the whole region experienced a short-
term period of economic stagnation (Shen & Ma, 2005; Zhao &
Wong, 2002). In the third phase (2000-present), the positive
4 The term “Sunan model” was originally coined by the eminent sociologist Fei
Xiaotong to refer to the rapid development of the regional economy in southern
Jiangsu (Sunan) based on the massive surge of collectively owned TVEs that pros-
pered from the 1980s to the early 1990s (Fei, 1996).
effect of TVE transformation emerged gradually, with private
enterprises and foreign investment enterprises injecting new
vitality into rural industries. This latest incarnation of the devel-
opment model is known as the “New Sunan Model” (Hong & Chen,
2001; Li, Long, & Liu, 2010).

Figs. 3 and 8 show that Suzhou belongs to RTD Type IX; that is,
TVEs dominated this development type. From 1995 to 2000, there
was a temporary embarrassment caused by TVE transformation in
Suzhou. TVEs began to lose their competitiveness and economic
vitality in the early 1990s, when several negative factors converged,
including the increasing marketization of the economy, increasing
local tax obligations, strict limitations on bank loans to reduce bad
debts, and TVEs’ ambiguous property rights. Kept afloat by bank
loans arranged by the local government, loss-making firms
continued to produce, which adversely affected the local economy
(Shen & Ma, 2005). Meanwhile, the rising urban and rural incomes
greatly increased the demand for better-quality consumer goods,
which the TVEs were unable to provide. The TVEs’ transformation
in Suzhou since 1996 has mainly focused on reforming the TVEs’
property rights arrangements, including the adoption of a share-
holding cooperative system and privatization, with privatization
preferred by the local government and private entrepreneurs (Li &
Rozelle, 2003). Most of the TVE transformation was completed by
1999. Most enterprises were quickly taken over by individuals or
partner groups, and many of them were restructured as share-
holding corporations or shareholding cooperative enterprises
(Shen & Ma, 2005). Because transformation costs reduce private
firms’ efficiency in the year they become privatized (Li & Rozelle,
2000), the growth rate of TVEs during that period was much
slower than in previous periods (Zhao & Wong, 2002).

Since 2000, the private enterprises of Suzhou have entered
a new phase of rapid development, and the city has taken on a new
round of industrial development, which is regarded as the “New
SunanModel”. Although transitional costs reduced efficiency while
firms were being privatized, there is usually a net positive gain to
privatization in the subsequent years (Li & Rozelle, 2000). It was
widely agreed that the transformation improved the quality of the
enterprises’ operation, and restructured enterprises maintained
more stable, faster growth (Shen & Ma, 2005). From 2000 to 2008,
Suzhou made a comprehensive breakthrough in rural economic
and social development, as evidenced by the decline of the Engel
coefficient for rural residents (by 11.62%), the proportion of the
output value of primary industry in the total GDP (by 72.49%) and
the proportion of workers employed in farming, forestry, animal
husbandry and fishery industries relative to the total number of
workers (by 70.42%). In addition, economic globalization and rapid
urbanization accelerated the expansion and upgrade of the demand
and consumption of agricultural products and services. In response,
the local government began to encourage farmers to change their
planting patterns through favorable policies, which included
providing subsidies and high-quality seeds for farmers and
providing credit guarantees and tax relief for local major agricul-
tural enterprises. However, these policies have not had a large
effect on regional agricultural development in Suzhou, as



Table 6
The statistical features of China’s RTD.

Initial RDL grade RTL grade Average DRDL Average DURCL Proportion of URCL growth
units in the total units of the
same grade

Total units of the
same grade

Low Low 0.118 0.009 44.1% 34
Intermediate-low 0.119 0.005 56.1% 41
Intermediate-high 0.116 0.001 46.2% 26
High 0.120 0.028 59.1% 22

Intermediate-low Low 0.154 �0.052 28.6% 14
Intermediate-low 0.133 �0.030 37.0% 27
Intermediate-high 0.138 0.027 72.7% 11
High 0.154 0.061 70.0% 10

Intermediate-high Low 0.117 �0.019 44.4% 18
Intermediate-low 0.118 �0.018 31.3% 16
Intermediate-high 0.129 �0.011 55.6% 9
High 0.131 0.027 68.8% 16

High Low 0.125 �0.086 11.8% 17
Intermediate-low 0.132 �0.086 14.3% 14
Intermediate-high 0.144 �0.063 20.8% 24
High 0.167 �0.018 27.8% 18
Extremely high 0.207 �0.010 36.7% 30
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evidenced by the decline of the proportion of crop area to total
farmland (by 26.91%). Therefore, with rapid economic develop-
ment, Suzhou had an obvious growth in its RDL (DRDL ¼ 0.2668)
from 0.3709 in 2000 to 0.6377 in 2008 (Figs. 3e5). From 2000 to
2008, the high RTL (0.4406) in Suzhou promoted rural develop-
ment to a great extent, but rapid industrialization and urbanization
led to a reduction in URCL (DURCL ¼ �0.0822).

Discussion and conclusions

This study establishes indicator systems for three dimensions
used to measure China’s rural transformation development (RTD):
the rural development level (RDL), the rural transformation level
(RTL), and the urbanerural coordination level (URCL). The spatio-
temporal characteristics of China’s RTD from 2000 to 2008 were
analyzed in relation to these three indicators. Our results show that
China’s regional rural system of China has universally experienced
an intensive transformation since 2000. A systematic review of RTD
for the entire country, and the case of Suzhou, show how the
established indicator systems for measuring RTD play an important
role in analyzing the spatiotemporal characteristics and internal
mechanisms of China’s RTD. This analysis helps to determine how
the development status and regional characteristics of an area can
lead to substantial improvement in rural residents’ well-being in
the early 21st century.

Constrained by physical conditions and general socioeconomic
development patterns, China’s RDL in 2000 showed a gradient,
declining spatial pattern from east to west. With the rapid devel-
opment of China’s economy from 2000 to 2008, regional RDL at
a national level generally shows a clear increase, with different
rates of development resulting from different regional develop-
ment models and policies. In general, due to these different
regional development models, China’s RTL from 2000 to 2008 took
on a complex spatial pattern, which caused a dynamic spatial
pattern for regional URCL during the same period without an
obvious spatial pattern. In general, China’s urbanerural coordina-
tion development declined between 2000 and 2008. The regions
that experienced a reduction in URCL were mainly concentrated in
areas with rapid economic development but without a good
balance between urban and rural areas.

By analyzing the territorial types and mathematical statistical
features of China’s RTD, the internal mechanism of regional RTD
was identified. The results show that low initial RDL, together with
defective or excessive RTL inevitably leads to uncoordinated
urbanerural development. In the regions with certain initial RDL
grades, advancing RTD will effectively coordinate development
between the urban and rural areas. Appropriate RTD that corre-
sponds to certain RDLs will lead to the effective development of the
regional rural system and the improvement of urbanerural rela-
tionships. In the regions with high initial RDL grades, more
powerful measures should be taken to advance regional RTD to
ensure a coordinated urbanerural development pattern; other-
wise, the URCL will continue a negative growth trend as the pace of
regional RTD falls drastically behind the pace of rapid industriali-
zation and urbanization.

Currently, both rural development and urban development in
China are experiencing a transition period. RTD in China was
mainly characterized by accelerated rural industrialization and
urbanization processes, which have greatly changed the rural
areas, for instance, with the loss of cultivated land to factory
workshops and the transformation of rural laborers to industrial
workers. These changes have resulted in a radical transformation
of the rural industrial structure, employment structure and land-
use pattern. Since the turn of the century, narrowing the pros-
perity gap between urban and rural areas and achieving urban-
erural coordination development have been central concerns of
China’s central government. However, the urbanerural coordina-
tion development status in China has not improved. Rather, it has
continuously deteriorated as a result of rapid industrialization and
urbanization processes since the beginning of the 21st century,
especially in eastern coastal China. More powerful measures to
fuel RTD, such as strengthening financial and technological
support from industry and urban areas to agriculture and rural
areas, are needed to reverse the trend of agricultural deprivation.
In the future, more attention should be focused on improving the
RDL and individual competitiveness. This attention will ensure
that urbanerural coordination development can be achieved
within the context of pressure from rapid industrialization and
urbanization in the new century. In China, interregional inequality
has been rising, most notably between the more highly developed
eastern region and the lagging central and western regions (Li &
Wei, 2010). This regional inequality is demonstrated by the RTD,
as shown in Fig. 8. Given the multiscale nature of regional
inequalities, as measured by RTD, rural development policies
aimed at various and specific RTD types might be the most
effective way to improve urbanerural coordination development.
The layout and implementation of these policies will enable the
restructuring of rural industry and aid rural development, which
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may finally shape a more equitable urbanerural coordination
development pattern in China.
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