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Disordered industrial expansion in a given region leads to the excessive consumption of resources and environmental dete-
rioration. +erefore, the influence of the regional industrial structure and layout on the resource environmental carrying capacity
(RECC) is receiving attention. +is study constructs a comprehensive analytical framework of the industries, population, the
economy, resources, and the environment. +is framework evaluates the importance of each industry with respect to regional
socioeconomic development; furthermore, it classifies industries based on the evaluation results and assumes various devel-
opment scenarios for industrial restructuring. Based on ArcGIS spatial analysis tool, this study analyzes the consumption of
resources and the environment in each township under the current development scenario. In addition, this study provides basic
support for the optimization of the industrial space layout. +e RECC is assessed under different development scenarios, and the
results provide a basis for industrial restructuring. +e results show that the Jingcheng Subdistrict consumes the most resources
and environment among all the township units. However, since it has the highest GDP, it consumes the least resources and the
environment per unit GDP overall. +e results also show that the RECC with the development of the petroleum, coking, and
nuclear fuel processing products industry can maximize the RECC of Jingjiang. +e analytical framework in this study effectively
connects regional industrial restructuring to the RECC, which can enhance the operability of the decision support.

1. Introduction

+e population explosion and the rapid progress of science
and technology have considerably promoted industries
qualitatively and quantitatively. Industrial expansion has
shown a blind trend to meet human demands. In addition,
problems caused by resource shortages, environmental
pollution, and ecological damage have gradually emerged,
along with an increasing emphasis on sustainable devel-
opment.+ere has been considerable attention on the effects
of regional industrial restructuring on the resource envi-
ronmental carrying capacity (RECC) and the function of the

resource environmental carrying capacity evaluation during
the industrial layout and restructuring [1, 2].

+e United States was early to study the game rela-
tionship between environmental protection and social and
economic development. In the 1990s, Grossman and
Krueger proposed the Environmental Kuznets curve (EKC)
based on the Kuznets curve, in which they demonstrated the
relationship between environmental quality and per capita
income [3–5]. Other scholars have conducted case studies on
the EKC from different perspectives. In some countries,
research on this topic has been focused on the international
and national macroscale, whereas research in China has
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explored the situation on the relatively small microscale. For
example, while focusing on the macroscale, studies have
focused on the establishment and application of a com-
prehensive evaluation indicator system for the RECC of city
clusters and specific regions, such as provinces or cities and
counties. Recently, research on the RECC has been diver-
sified. However, its evaluation of specific areas has remained
almost static, which reflects the utilization and surplus of a
region’s resources and environment. +ere is still a dis-
connection with reality.

+is study considers Jingjiang City, Jiangsu Province,
China, as the research object, and it starts by evaluating the
importance of industries in social and economic devel-
opment and it classifies them.+en, this study evaluates the
existing industrial structures in Jingjiang City and it carries
out theoretical optimization and upgrading. +is simulates
the maximum population and the economic scale of
Jingjiang City under different industrial development
scenarios, it corrects the direction of industrial restruc-
turing, and it demonstrates the impact of industrial
restructuring on the region’s resources and environment
loadability. In addition, this also includes the guiding role
of the RECC evaluation in industrial restructuring. +e
analytical framework can be applied to other areas through
parameter correction, and this can help promote theo-
retical research and the practical application of the RECC.
It also provides a decision-making basis for realizing the
maximum socioeconomic development scale under the
condition of sustainable development.

2. Theoretical Research

2.1. Concept of Industrial Restructuring. +e concept of in-
dustrial restructuring has two meanings. One is the opti-
mization of an area’s existing industrial structure. +e
industrial structure of this area has the ability to transform
and adapt. It can adapt to changing market demands, and it
yields the greatest benefits. +e specific performance is a
process in which the quantity proportion relation, the
economic technology connection, and the interaction re-
lation among industries tend to be coordinated and bal-
anced. +e other meaning is upgrading an area’s existing
industrial structure. Generally, the area’s industrial structure
is transformed from a lower form to a higher form. In other
words, industrial restructuring generally follows the evo-
lution law in which the industrial structure goes from a low
level to a high level.

In 1672, William Petty compared the income charac-
teristics of the agriculture, manufacturing, and service in-
dustries in his Political Arithmetic, which was an early study
that involved industrial structure [6]. In 1940, Clark pointed
out the general law of the industrial structure change that
was based on a comparison of the labor input and the total
output of three industries in more than 40 countries; this
formed the basis of the modern industrial structure analysis
[7]. In 1957, Simon, putting forward the Kuznets fact,
demonstrated the law of industrial structure change by
analyzing the proportion of the labor force and the national
income in three industries [8].

Recently, the extensive research on industrial restruc-
turing has generated in-depth discussions on the influence of
industrial structure on economic development and growth,
the influencing factors of industrial structure changes
(changes in preferences, differences in the technological
progress rates, economic openness and industrial transfer,
and the rise of the global service industry), and the internal
optimization of a single industry. However, there is a lack of
research on the sustainable impact of industrial restruc-
turing on social and economic development, as well as the
resource and environmental loadability in some areas [9].

2.2. Concept of Resource Environmental Carrying Capacity.
With the increasing depth of research, the characterization
of the RECC has been expanded to include many concepts,
such as the land carrying capacity [10–13], the water re-
source carrying capacity [14–17], the mineral resource
carrying capacity [18], the environmental carrying capacity
[19–21], and the ecological carrying capacity [22–25]. It is
generally understood as the maximum economic scale and
population that can be carried by the resource endowment
and the environmental capacity of a certain area under the
premise that the natural environment of a region is not
damaged and the ecosystem remains well balanced [26, 27].

Malthus was the first to study the effects of the envi-
ronment’s limitations on human material needs [28]. His
paper titled, “An essay on the principle of population,” was
published in 1798 [29], and it was regarded as the most
influential theory of population at that time. It was also the
basis of the modern concept of the RECC [30], and it
established the research framework of “population growth-
resources and environment-development” [31].

Errington put forward the concept of carrying capacity
in 1934 and defined it as the maximum biomass of an
ecosystem, which reaches saturation levels as a result of
limited food and shelter. In addition, Errington stated that
constraints coexist with predators and human exploitation.
For example, Errington used the example of wild quail for
evaluating the RECC that can support the largest pop-
ulations of wild quail [32].

After that, related research on the carrying capacity
gradually deepened to involve a variety of resources and
environmental factors. Before the 1950s, research was fo-
cused on the resource carrying capacity, especially in the
context of the upper limit of natural resources that allows the
survival and development of the population (other organ-
isms) in an area. From the 1960s to the 1970s, the restriction
of environmental factors on human social and economic
development was included in the study of the carrying
capacity. In addition, the concept of relative balance grad-
ually replaced the idea of the absolute ceiling. Since the
1990s, this topic has been developed from studying the
constraints of a population’s social and economic devel-
opment to the effects of the resource consumption, envi-
ronmental pollution, and ecological occupation, which were
all caused by human activities, on the ecosystem’s stability
[33, 34]. +e research on RECC has gradually changed from
the examination of the individual influential factors to

2 Complexity



comprehensive research on all types of factors [35, 36].
Research methods have also been developed and have be-
come an important basis for measuring the sustainable
development of the population, resources, ecological envi-
ronment, and economics in an area.

2.3. Correlation. It is beneficial to improve the resource and
environmental loadability of an area so that industrial
restructuring is environmentally friendly and it efficiently
uses resources. +e optimization or upgrading of an in-
dustrial structure not only considers the importance of a
certain industry or group of industries in the social and
economic development of an area, but it also takes into
account natural ecological environmental factors, such as
the resource endowment and the environmental capacity of
an area [37]. Generally, industrial restructuring is likely to
develop toward a larger output value, and theoretically, the
regional resource and environmental loadability is improved
in order to maximize profits. Industrial restructuring greatly
affects the comprehensive evaluation indicator system of the
RECC of a certain area.

+e comprehensive consideration of the two-way in-
fluence is conducive to the establishment of a more objective
evaluation system of RECC, which plays a supporting role in
assisting industrial regulation and distribution. An objective
evaluation system of the RECC enables the resource en-
dowment and environmental capacity of a certain area to
support industrial development within a sustainable range,
which is of great significance for industrial restructuring in
this area.

+e correlation between these two factors means that
they not only restrict but they also positively affect each
other.+is is an effective combination of theoretical research
and a practical application [38]. A comprehensive assess-
ment system of the RECC that includes industries, the
population, the economy, social development, and the
natural environment is established. +is is conducive to a
more objective assessment of the existing industrial struc-
ture in a certain area, and it plays a guiding role in the
sustainable development of the area. Industrial optimization
and upgrading may greatly increase the maximum pop-
ulation and economic scale that can be carried by constraints
such as natural resources and the environmental capacity in
a certain area. +e combination of the two studies can
promote the practical application of research on the RECC
while also promoting scientific development for the in-
dustrial restructuring.

3. Research Area and Methods

3.1. Research Area and Data

(1) Research area: Jingjiang City is located in the
southern plain of Jiangsu Province, China,
31°56′–32°08′ N latitude and 120°01′–120°33′ E
longitude; Figure 1. +e terrain of Jingjiang is flat,
where Henggang is at the boundary with an elevation
of 2.5–4.5m, in which it is low in the south and high
in the north. +e east, south, and west of Jingjiang

face the Yangtze River; Zhangjiagang, Jiangyin, and
Wujin are located across the river from Jingjiang,
and the northeast and northwest of Jingjiang are
Rugao and Taixing, respectively. +e Jinghu, Tong-
san, and Ningtong expressways and the Xinchang
railway pass through Jingjiang. It only takes about an
hour and a half to travel to Jingjiang City from
Shanghai, Nanjing, and other major international
airports in eastern China. Jingjiang is located in the
center of the Huning Yangtze River Channel, and it
is an important transportation hub in the lower
reaches of the Yangtze River.
Presently, the Yangtze River Delta integration na-
tional strategy has entered a new stage of progress,
and it is breeding new drivers of China’s economic
transformation. Jingjiang is located in the core area
of the Yangtze River Delta. Its extensive usage of
resources and the environment has restricted the
transformation of the economic development mode
and hindered the rapid and stable development of
the local social economy for a long time. +us,
Jingjiang City focuses on regional comparative ad-
vantages, industrial characteristics, and market po-
tential, and it strengthens the research on the effect of
regional industrial restructuring on the RECC. +is
has important guiding significance for alleviating the
pressure of Jingjiang City’s industrial development
on the resources and environment, and it also
provides reference for the “brother cities” in the
Yangtze River Delta.

(2) Data source: the sources of data that were acquired in
this study are as follows: China City Statistical
Yearbook 2017, Taizhou City Water Resources
Bulletin 2016, Jingjiang Statistical Yearbook 2016,
Adjustment plan for the general plan for land use in
Jingjiang City (2006–2020), and the survey data of
industrial land use in Jingjiang City (2016). +e
industrial classification is based on the “Industrial
classification for national economic activities” (GB/
t4754-2017).

3.2. Industrial Restructuring Evaluation Indicator System.
According to the actual situation for Jingjiang, the industrial
restructuring evaluation indicator system was constructed in
this study on the basis of the scientific, systematic, com-
prehensive, comparable, and operable principles of the in-
dicator selection and the contribution of industries to social
and economic development. +e indicators include indus-
trial correlation indicators, industry scale indicators, and
industry-level indicators. Industrial correlation indicators
include the induction coefficient and the influence coeffi-
cient [39]. Industry scale indicators include the industrial
market potential and the income elasticity of demand [40].
In addition, industry-level indicators include the economic
benefit coefficient, the labor productivity indicator, the main
business income ratio, and the average growth rate of the
industrial added value [40]. +e calculation is based on the
input-output table of Jiangsu Province (2012). +e
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importance of the industries to the regional economic de-
velopment was evaluated by using the weight value of each
industrial indicator. +is resulted in the division of the
regional industries into leading industries, general indus-
tries, and industries to be eliminated.

(1) Industrial correlation indicators: these indicators are
divided into the forward correlation and the back-
ward correlation. +ey refer to the degree in which
the change in any industrial demand directly or
indirectly causes a change in the input and output of
other industrial sectors. +e induction coefficient

and the influence coefficient are commonly used as
industrial correlation indicators.
+e induction coefficient (ui) can be calculated as
follows:

ui �


n
j�1bij

1/n
n
i�1

n
j�1bij

, (1)

where bij is the total input coefficient in the input-
output analysis, n is the number of industries, and ui is
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Figure 1: Study area: Jingjiang City, Jiangsu Province.
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the induction coefficient of industry i. +e size of ui
reflects the impact of the increase in the output of each
industry on the output of industry i, that is, the forward
correlation degree of industry i. +e higher the in-
duction coefficient, the stronger the forward correla-
tion ability. +e induction coefficient of an industry at
the average level is 1. In addition, the induction co-
efficient of a leading industry should be greater than 1.
+e influence coefficient (vj) can be calculated as
follows:

vj �


n
i � 1bij

1/n
n
j � 1

n
i � 1bij

, (2)

where bij is the total input coefficient in the input-
output analysis, n is the number of industries, and vj

is the influence coefficient of industry j. +e size of vj

reflects the impact of the increase in the output of
industry j on the output of the other industries, that
is, the backward correlation degree of industry j. +e
higher the influence coefficient, the stronger the
backward correlation ability. +e induction coeffi-
cient and the influence coefficient of one industry
will not be large at the same time. Generally, the
induction coefficients of basic industries are large,
and the influence coefficients of leading industries
are large.

(2) Industry scale indicators: these indicators include the
industrial market potential and the income elasticity
of demand.
+e industrial market potential can be used to
evaluate the market potential of an industry based on
a combination of local production and the market
demand and provincial or national production and
the market demand. +e industrial market potential
(Mj) can be determined as follows:

Mj �
S

r
j

S
c
j

×
aS

r
j

aS
c
j

, j � 1, 2, · · · , n, (3)

where Mj is the market potential of industry j, and Sr
j

and Sc
j are the annual sales volume of an industry in

Jingjiang and the annual sales volume of the same
industry in Jiangsu Province. aSr

j and aSc
j are the per

capita annual sales of an industry in Jingjiang and the
per capita annual sales of the same industry in Jiangsu
Province, respectively.
+e income elasticity of demand (Ni) can be deter-
mined as follows:

Ni �
y

xi

×
zxi

zy

, (4)

where y is the national income and xi is the product
demand of industry i. Ni reflects the impact of the
changes in the national income for the changes in the

product demand of industry i. Generally, an industry
with a large income elasticity of demand has a strong
market expansion ability. When Ni < 1, the demand
expansion rate of industry i’s demand is lower than
the growth rate of the national income.When Ni � 1,
the growth rate of the industrial demand is average.
When Ni > 1, the demand expansion rate of industry
i’s demand is higher than the growth rate of the
national income. +e regional leading industry
should be the industry with the greatest income
elasticity of demand.

(3) Industry-level indicators include the economic
benefit coefficient, the labor productivity indicator,
the main business income ratio, and the average
growth rate of the industrial added value.

+e economic benefit coefficient (Ej) can be calculated as
follows:

Ej �
Vj

Xj

, j � 1, 2, · · · , n, (5)

where Vj is the growth that is generated by industry j and Xj

is the total input of industry j.
+e labor productivity indicator (Pj) is calculated as

follows:

Pj �
Oj

Qj

, j � 1, 2, · · · , n, (6)

where Oj is the total output value of industry j in industrial
statistics and Qj is the average labor force of all industries in
industrial statistics.

+e main business income ratio (Lj) is determined as
follows:

Lj �
Wj

Xj

, j � 1, 2, · · · , n, (7)

where Wj is the main business income of industry j in
industrial statistics and Xj is the main business income of all
industries in industrial statistics.

In addition, this study uses the average growth rate of the
industrial added value.

3.3. Evaluation Methods

3.3.1. Industrial Importance Evaluation

(1) Data Preprocessing. +e data are preprocessed, and the
maximum is computed before determining the weight. +e
maximum and minimum standardization method is
adopted according to the positive and negative attributes of
the indicators.

Positive indicators : xij
′ �

xij − minij

maxij − minij

, (8)

Negative indicators : xij
′ �

maxij − xij

maxij − minij

, (9)
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where xij
′ denotes the values after standardization, xij is the

original data of indicator j of industry i, andmaxij andminij,
respectively, represent the maximum and minimum values
of indicator j.

(2) Determination of the Weight and Industrial Importance.
+ere are two methods to determine the weight of the in-
dicators: the subjective weighting method and the objective
weighting method. To avoid subjectivity in the weight as-
signment, the entropy method in the objective weighting
method is adopted to determine the weight value of each
indicator [41, 42]. +en, the importance of each industry in
Jingjiang is calculated. +e importance of each industry (Vi)
is calculated as follows:

Vi � 
n

j�1
xijwj, (10)

where xij is a value after standardization and wj is the weight
value of each indicator.

Jingjiang is a developed city, and this investigation fo-
cuses on the analysis of 18 industries that have a significant
impact on its social and economic development. +e eval-
uation results are presented in Table 1. Industries are ranked
and divided into three categories according to the natural
breaks. +e first category is the leading industries, which are
important industries that affect Jingjiang’s social and eco-
nomic development and the focus of industrial structure
optimization. +e second one is general industries, which
occupy a certain proportion in the social and economic
development of Jingjiang, and they represent industries that
continue to develop over a certain duration. +e third is
industries that will be eliminated; these industries do not
adapt to Jingjiang’s social and economic development, and
they should be reduced or eliminated in industrial
restructuring.

3.3.2. Socioeconomic Resources and Environmental Effects.
+e purpose of analyzing socioeconomic resources and the
environmental effects is to determine the resource avail-
ability and to analyze the consumption intensity of resources
and the environment by major industries and the existing
population in Jingjiang. +is is performed to identify the
impact of industrial restructuring on the RECC.

In this study, the resource availability includes land
resource availability, water resource availability, and the
water environmental capacity.

Land resource availability: according to the adjustment
plan for the general plan for land use in Jingjiang City
(2006–2020), in 2020, the planned construction land in
Jingjiang will be 18,466.77 hm2, the used construction
land will be 17,562.97 hm2, and the remaining con-
struction land will be 883.80 hm2, which can be used to
support the growth of the population and the economic
scale.
Water resource availability: according to Taizhou City
Water Resources Bulletin 2016, in 2016, the total
amount of available water resources in Jingjiang city

was 730 million·m3, the total water consumption was
286.2 million·m3, and there were 443.8 million·m3 of
remaining water resources, which can be used to
support the growth of the population and the economic
scale.
Water environmental capacity: the chemical oxygen
demand (COD), which is the main pollutant in water, is
used to measure the water environment in this study. In
2016, the total COD emission in Jingjiang was 7,272.60
tons. According to the environmental quality standards
for surface water in China [43], the COD of Class I and
Class II water is less than 15mg/L. +e calculation
method of the water environmental capacity (R) is as
follows:

R � Wt × S − ECOD, (11)

where Wt is the total amount of available water re-
sources in Jingjiang, ECOD is the emission of COD, and
S is the water quality standard of COD, which is
15mg/L. +e calculated remaining water environ-
mental capacity is 3677.4 tons, which can be used to
support the population and economic growth.
Industrial resources and environmental effects: the
intensity of the resource and environment consump-
tion is calculated for each industry (Table 2). Under the
scenario of industry restructuring, the number of in-
dustries will remain unchanged for a period of time in
the future.

Population resources and environmental effects: the
population will also consume resources and impact the
environment. According to the discussion mentioned above
and the relevant data, the per capita residential land (i.e., the
consumption of construction land) in Jingjiang is 61.88m2,
and the per capita domestic water consumption is 46.41m3.
+e annual living discharge of COD per capita is 16.60 kg.

3.3.3. RECC Evaluation. Further industrial development
requires the consumption of resources, and so does the
growing population. +e sum of the industrial development
and the population consumption is equal to the available
amount of a given resource when the resource has reached
the maximum carrying capacity under the condition that the
existing social and economic factors are invariable. +e
calculation is as follows:

A � 
m

i�1
Pi × conAi + PopA, (12)

pop �


m
i�1Pi

aGDP
, (13)

where A is the availability or capacity of a given resource, m
is the number of industries, Pi is the output value of industry
i, conAi is the consumption intensity by industry i of re-
source or the environmental capacity, pop is Jingjiang’s
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population, and PopA is the per capita consumption or the
emissions by Jingjiang’s population of resource or the
environmental capacity. If aGDP is the current GDP per
capita of Jingjiang, then the maximum industrial

development and the population supported by the land
resource availability, water resource availability, and the
water environmental capacity under the current conditions
can be calculated.

Table 2: Resource and environmental consumption per unit of GDP by industries in Jinjiang City, Jiangsu Province.

Categories Industries
Land resource

consumption per unit of
GDP (hm2/100 million)

Water resource
consumption per unit of
GDP (m3/10 thousand)

Water environment
consumption per unit of

GDP (COD) (kg/10
thousand)

First category
(leading
industries)

Electricity, heat production,
and supply industry 0.5004 1.2359 0.0037

Metal smelting and rolling
products 1.4385 0.3799 0.0483

Transport and communication
facilities 1.9605 0.9112 0.0511

Second category
(general
industries)

Electrical machinery and
equipment 1.5331 0.8738 0.0743

Food and tobacco 0.7927 0.8179 0.0440
Metal products 1.9241 0.7413 0.0784

General equipment 2.7738 0.6372 0.1556
Chemical products 1.2971 0.7632 0.0798

Instruments and apparatus 1.5396 0.5195 0.0361
Wood products and furniture 5.5781 0.4520 0.1225

Textile 1.5898 2.7765 0.0701
Petroleum, coking, and nuclear

fuel processing products 0.3304 0.1415 0.0077

+ird category
(industries to be
eliminated)

Communications, computers,
and other electronic equipment 3.7131 0.4868 0.0829

Dedicated device 3.6727 0.5806 0.1683
Agricultural, forestry, animal

husbandry, and fishery
products and services

0.7410 1.7741 0.0557

Paper printing, stationery, and
sporting goods 9.9606 3.1165 0.8587

Nonmetal mineral products 1.4810 0.5820 0.0906
Textile clothing, shoes, hats,

leather, down, and its products 3.2796 1.0608 0.2572

Table 1: Weights of the industries in Jinjiang City, Jiangsu Province.

Categories Industries Value Rank

First category (leading industries)
Electricity, heat production, and supply industry 0.6831 1

Metal smelting and rolling products 0.4282 2
Transport and communication facilities 0.3051 3

Second category (general industries)

Electrical machinery and equipment 0.2425 4
Food and tobacco 0.2314 5
Metal products 0.2133 6

General equipment 0.2094 7
Chemical products 0.2042 8

Instruments and apparatus 0.1855 9
Wood products and furniture 0.1695 10

Textile 0.1671 11
Petroleum, coking, and nuclear fuel processing products 0.1504 12

+ird category (industries to be eliminated)

Communications, computers, and other electronic equipment 0.1444 13
Dedicated device 0.1318 14

Agricultural, forestry, animal husbandry and fishery products, and services 0.1151 15
Paper printing, stationery, and sporting goods 0.1134 16

Nonmetal mineral products 0.0875 17
Textile clothing, shoes, hats, leather, down, and its products 0.0478 18
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4. Results

4.1. Resource and Environment Consumption Status Analysis.
According to the survey data of industrial land use in
Jingjiang City (2016), the resource and environment con-
sumption and the resource and environment consumption
per unit of GDP in Jingjiang were analyzed based on ArcGIS
spatial analysis tool, which includes land resources, water
resources, and the water environment (Figure 2). +e data of
nine towns in Jingjiang were divided into four levels (high is
the first level, medium is the second level, lower is the third
level, and low is the fourth level) by natural breaks. After-
wards, they were analyzed in combination with the local
industrial development model.

+e results show that the Jingcheng Subdistrict has a
high consumption of resources and environment, especially
in terms of water resources. In particular, it is an order of
magnitude higher than the water resource consumption of
any other town. However, it is the center of Jingjiang, which
covers 15.37% of Jingjiang’s area and 30.70% of its pop-
ulation, and it is the township with the largest area and
highest population in Jingjiang. Similarly, most industries
are concentrated in the Jingcheng Subdistrict.+is inevitably
leads to a high consumption of resources and a high en-
vironmental impact, which corresponds to a high output
value.+is is the reason why its GDP is much higher than the
other towns (it is an order of magnitude higher than the
GDP of the other towns). From the perspective of the re-
source and environment consumption per unit of GDP, the
Jingcheng Subdistrict consumes the least, except for water
resources per unit of GDP. According to the calculation
formula of the resource and environment consumption per
unit of GDP, although the resource and environment
consumption of Jingcheng is higher than that of the other
towns, the GDP of Jingcheng is larger than the total GDP of
other towns and one order of magnitude higher than the
GDP of other towns. +erefore, the resource and environ-
ment per unit of GDP consumption must be very low. +is
means that its industrial development model is intensive at
the present time, but it has a high demand for water re-
sources. +erefore, upgrading the industries themselves can
be considered to reduce the water resource consumption and
reuse the water resources, or the industrial layout among the
different regions can be optimized.+e results also show that
the industrial development model of Gushan Town is the
most extensive because it consumes the most resources
(including land and water) per unit of GDP and the third
most water environment per unit of GDP.+is indicates that
the industries’ high resources consumption and the pollu-
tion emissions do not yield a high output value. To some
extent, these industries may be associated with backward
production capacities; hence, its industrial structure needs to
be adjusted, and some industries should be withdrawn. In
terms of details, Gushan Town and Maqiao Town have the
first level of water resource consumption per unit of GDP.
+e two towns have similar water resource consumption per
unit of GDP, but Gushan Town consumes six times the
amount of water resources consumed by Maqiao Town, and
the GDP of Gushan Town is almost double of Maqiao Town.

+is shows that the industries of Gushan Town consume
excessive water resources without yielding great benefits;
thus, its industrial development model needs to be opti-
mized. +e industrial development models of Xieqiao Town
and Dongqiao Town are relatively intensive because their
resources and environment per unit of GDP are at the third
or fourth levels, respectively, and they have a high GDP.
+erefore, their industrial structure does not need to be
adjusted, or it can be partially upgraded and optimized
according to their needs within a period of time.

+erefore, the final output value resulting from the
industrial layout and structure should be considered com-
prehensively. A higher resource and environment con-
sumption per unit of GDP indicates that the industrial
development model of the towns is extensive or there are
certain problems in their industrial development model. +e
optimization of the regional industrial layout can change the
effect of the regional industrial structure on the RECC. For
example, through the reconfiguration of industries between
the subregions under the premise that the regional industrial
structure has not changed, the energy-intensive industries
are distributed in areas with high RECC, and this can im-
prove the overall regional RECC in a certain period. +is is
because the self-purification ability of a region with a low
RECC has reached or exceeded its limit. If the industries are
still in the region, the region’s RECC will drop sharply and
the overall regional RECC will drop too; however, the
available resources and environment of the region with a
high RECC are greater. In particular, when considering the
environment, the self-purification ability is better. If energy-
intensive industries are properly reconfigured from the
region with a low RECC to a region with a high RECC while
not exceeding the carrying capacity of the region with a high
RECC, its self-purification capacity will consume most
pollutants without affecting its ecological environment.
+en, the overall regional RECC should improve over a
certain period. +e results of analyzing the degree of the
resource and environment consumption in each town
present problems in the industrial layout. +ese results also
provide a reference for the optimization of the industrial
layout and the adjustment of the industrial structure.

4.2. Development Scenario Assumption. According to the
abovementioned industrial evaluation results of Jingjiang,
different industrial restructuring scenarios were set. In
Scenario A, RECC in Jingjiang is based on the current model
of social and economic development. For Scenario A, the 18
industries that were studied continue to develop according
to the current industrial model, and the proportion of the
output value of each industry remains unchanged and it
continues to grow in the development process. In Scenario B,
the RECC is based on the industrial restructuring of Scenario
A, which focuses on the leading industries and eliminating
industries in the third category (industries to be eliminated)
in Table 1. +e RECC is based on a certain level of social and
economic development. +is study assumes that the level of
social and economic development remains unchanged un-
der various development scenarios, and it adopts the current
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GDP per capita representation. In Scenario B, since the
industries to be eliminated are eliminated, the total land
resource availability includes the amount of land resources
that are saved by the eliminated industries. In other words,
this is the sum of the current land resource availability and
the land consumption of the eliminated industries. +e
calculation of the water resource availability and the water
environmental capacity is similar to that of the land resource
availability.

In addition, the transport and communication facilities
industry is currently the industry with the highest output

value in Jingjiang, and it is also an industry with a high value
of industrial importance in the first category (leading in-
dustries). +us, Scenario C is the RECC with a focus on the
development of the transport and communication facilities
industry; that is, all the available resources, including the
land resource availability, water resource availability, and the
water environmental capacity, are used for its development,
while other industries remain at the current level.

Similarly, the petroleum, coking, and nuclear fuel pro-
cessing products industry consumes the least resources per
unit of GDP. +is includes the land resource availability and

Land resources consumption

N

0 8km
Low
Lower

Medium
High

(a)

Land resources consumption per unit of GDP

N

0
Low
Lower

Medium
High8km

(b)

Water resources consumption

N

0 Low
Lower

Medium
High

8km Jiangyin City

(c)

Water resources consumption per unit of GDP

N

0
Low
Lower

Medium
High

8km

(d)

Water environment consumption

N

0
Low
Lower

Medium
High

8km

(e)

Water environment consumption per unit of GDP

N

0
Low
Lower

Medium
High

8km

(f )

Figure 2: Resource and environment consumption and the resource and environment consumption per unit of GDP for each township.
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the water resource availability, and it also consumes the
second least water environmental capacity per unit of GDP.
+us, Scenario D is the RECC with the development of the
petroleum, coking, and nuclear fuel processing products
industry. In ScenarioD, all the available resources, including
the land resource availability, water resource availability, and
water environmental capacity are used for its development
while other industries remain at the current level.

4.3. Results Analysis of the Development Scenarios. +e re-
sults of the RECC evaluation for the various development
scenarios in Jingjiang are shown in Table 3. +e evaluation
results show that the land resource carrying capacity is the
weakest, the water resource carrying capacity is the stron-
gest, and the water environmental capacity is in the middle
for all four development scenarios (Figure 3).

+is result shows that the primary factor that restricts the
socioeconomic development of Jingjiang is the land re-
sources. Any development scenario is insurmountable be-
cause the land resource carrying capacity is based on the
remaining construction land. In addition, Jingjiang, as a
relatively developed area, has very limited available con-
struction land according to the Adjustment plan for the
general plan for land use in Jingjiang City (2006–2020). +e
analysis also shows that water resources are abundant. Al-
though the total amount of water resources varies from year
to year, the annual change is small according to the Taizhou
City Water Resources Bulletin; thus, water resources in
Jingjiang can support socioeconomic development in terms
of the total amount. +e water environmental capacity is
much lower than the water resource carrying capacity. +is
indicates that although water resources are abundant, water
pollution restricts socioeconomic development under the
current emission intensity, which is similar to the case of the
land resources.

Some conclusions can be drawn by comparing the
various development scenarios. First, the development of
leading industries and the elimination of industries to be
eliminated (Scenario B) can improve the RECC, which in-
cludes the land resource capacity, the water resource ca-
pacity, and the water environmental capacity (Figure 4) in
comparison to the current development model (Scenario A).
+e results also indicate that the current industrial devel-
opment (ScenarioA) has a high demand for the resource and
environmental capacity, and industrial restructuring (Sce-
nario B) has a certain degree of improvement in the utili-
zation efficiency of the resource and environmental capacity.
However, the RECC does not improve much, especially in
terms of the land resource carrying capacity (Figure 4(a)).
Scenario B can improve the RECC in terms of its values.
However, eliminating the industries to be eliminated not
only affects the diversity of the industrial structure of
Jingjiang and its ability to resist risks but also requires hefty
financing. For example, the reemployment of the employees
from these industries requires a great deal of financing.
+erefore, it can be concluded that the improvement in
RECC may be unable to make up for the abovementioned
financing and risk.

Second, in comparison to Scenario A, the use of all the
remaining resources to develop the transport and com-
munication facilities industry, with other industries main-
taining the current scale of production (Scenario C),
improves the land resource and water environmental ca-
pacity (Figures 4(a) and 4(c)). However, the water resource
carrying capacity of Scenario C decreases (Figure 4(b))
because the transport and communication facilities industry
consumes the most water resources among the 18 industries.
It also consumes the second most land resources and emits
the third most pollutants (COD) among the 18 industries,
which is one of the main reasons that the land resource
carrying capacity and the water environmental capacity did
not improve much. However, the transport and commu-
nication facilities industry is one of the leading industries,
and it is currently the industry with the highest output value;
thus, its consumption of resources per unit of GDP remains
low. In addition, the maximum population and economic
volume carried by the resource environment are calculated
on the basis of all resources that are used to develop the
transport and communication facilities. +e output value of
the other industries is not included. If the output value of
other industries were to be added, the RECC would be
greatly improved. Other industries that continue tomaintain
the current scale of production will either not consume or
consume very little land resources; yet, it will consume a
certain amount of water resources and emit a certain amount
of pollutants. However, water resources are dynamic; thus,
the water environmental capacity is also dynamic. +ese
factors will not have too high of an impact; therefore,
Jingjiang can consider some extent of development of the
transport and communication facilities industry for a certain
period, although it does not improve the RECC as much as
Scenario B.

+ird, in comparison to Scenario A, the use of all the
remaining resources to develop the petroleum, coking, and
nuclear fuel processing products industry, in which the other
industries maintain their current scale of production (Sce-
narioD) improves the RECC.+is includes the land resource
carrying capacity, the water resource carrying capacity, and
the water environmental capacity (Figure 4). Scenario D has
the highest RECC among the four scenarios because it
consumes the least resources per unit of GDP. Similar to
Scenario C, RECC can be greatly improved when the output
value of the other industries is included. Other industries
that continue to maintain the current scale of production
will consume a certain amount of resources and the envi-
ronment. +is will not have much of an impact if the
consumption of the resources and the environment is
controllable. Based on the evaluation results, Jingjiang can
prioritize the development of the petroleum, coking, and
nuclear fuel processing products industry for a certain pe-
riod of time.

5. Discussion

5.1. Industrial Development Scenarios. +e industrial de-
velopment scenarios presented in this study are based on
several assumptions. First, the industrial development
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Figure 4: Comparison of the RECC under different scenarios in Jingjiang.

Table 3: Resource environmental carrying capacity (RECC) evaluation in Jingjiang.

Carrying capacity
Subentries

Scenario A Scenario B Scenario C Scenario D
Population
(thousand)

Economy
(billion)

Population
(thousand)

Economy
(billion)

Population
(thousand)

Economy
(billion)

Population
(thousand)

Economy
(billion)

Land resource
carrying capacity 112.05 13.08 133.33 15.56 122.33 14.28 134.44 15.69

Water resource
carrying capacity 7965.88 929.64 8009.30 934.71 7779.39 907.88 9233.34 1077.56

Water
environmental
capacity

209.73 24.48 217.65 25.40 213.84 24.96 220.33 25.71
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scenarios are based on the current level of socioeconomic
development, which means that other socioeconomic de-
velopment factors remain unchanged as the available re-
sources are used for industrial development. Second, the
current per capita GDP representation is adopted, which
means that the GDP per capita is constant over the course of
industrial development. +ird, in the RECC evaluation
calculation, the maximum amount of the carrying economy
is calculated on the basis of the constant ratio of the output
value of each industry to the total output value. In other
words, as the available resources support the development of
each industry, the output value of each industry continues to
increase. +erefore, the total output value also increases;
however, the proportion of each industry in the total output
value remains unchanged. +ese assumptions are conducive
to the construction of an analytical framework for the re-
lationship between industrial restructuring and RECC, as
well as the analysis of the current situation and predicting
the research area. Although the research framework in this
study is based on these assumptions, it is one of the few
studies to link industrial restructuring to RECC.

5.2. Industry Weight. +e industry weight is evaluated
according to the contribution of a given industry to the
regional economic system to identify leading industries,
general industries, and industries to be eliminated. +e
industrial importance evaluation can be oriented toward
prioritizing either economic development or resource
availability. +e evaluation results will be different for dif-
ferent selection angles. +e analysis framework constructed
in this study aims to evaluate the industrial structure of
Jingjiang from multiple perspectives and to explore the
correlation between socioeconomic development and the
resources and environment, which has a strong policy-
supporting effect, and it can provide a reference for RECC
evaluation research in different regions.

5.3. Industrial Interaction and Scale Effect. Different in-
dustries influence each other, and the development of one
industry can drive or promote other industries. +is study
considered the choice of industries in the setting of in-
dustrial structure scenarios. For example, Scenario B focuses
on developing leading industries, and it eliminates the in-
dustries to be eliminated. However, there is an interaction
between the industries. For example, the development of
leading industries promotes the growth of other industries,
and the growth of other industries also promotes the de-
velopment of leading industries to some extent. +erefore,
this is a cyclic process. In some evaluation methods, it is
necessary to use a recursive algorithm to simulate this
process, which will further complicate the evaluation
method. To simplify the method, an algorithm was not
adopted in this study; however, more attention is paid to the
interaction between the regional industrial structure and the
resource environment.

In addition, as a result of the existence of the scale effect,
with the increase in the economic scale, the utilization ef-
ficiency of the resources will increase, and the ratio of the

resource input to the output will decrease. +erefore, the
resource utilization intensity and pollution emission in-
tensity of the industries will change in the development
process. +e scale effect was not considered in this study. To
refine the evaluation and improve the accuracy of the
evaluation results, it is necessary to identify the resource and
environment effects of the industries at different scales in
future research.

5.4. Data Acquisition. In this study, a case study was ex-
plored for Jingjiang City, and the scope of the analysis was
limited by the acquisition of data. However, the size of the
resource and environmental capacity is heterogeneous in
space, and the different subregions (such as each town) have
different socioeconomic systems, which correspond to dif-
ferent resource-related and environmental effects. For ex-
ample, the total amount of water resources at each township
level cannot be obtained with the method that is described in
this study; therefore, the maximum population and econ-
omy carried by each township’s water resources and water
environment capacity could not be calculated. As a result,
the RECC of each subregion could not be evaluated. In
future research, more fine-scale data (such as at the level of
each town) can be further obtained to evaluate the RECC of
each subregion. Simultaneously, the distribution of land
resources, water resources, the population, and the trend of
rivers can be combined. In addition, the analytical frame-
work in this study can better assist in realizing the optimized
industrial layout. For example, industries in areas with
abundant resources and a larger water environmental ca-
pacity can be increased, and the ones in areas with greater
overloading or pressure on the resources and environment
can be reduced. At the same time, the population distri-
bution and employment should also be considered in the
industrial layout in order to balance the industrial devel-
opment, the population employment, and the RECC of each
subregion so that sustainable development of the region can
be realized. Despite the lack of fine-scale data, this study
provides a detailed analysis of the current situation and the
problems of resource and environment consumption in each
subregion. +is reflects the existing problems in the in-
dustrial layout, and it plays a guiding role in optimizing the
spatial layout.

5.5. Improvement of 5is Study. +is study strengthens the
research from the perspective of socioeconomic develop-
ment, and it constructs an analytical framework of the re-
lationship between industrial restructuring and the RECC.
At present, most relevant studies separate the industrial
restructuring and RECC. Even if some studies attempt to
discuss the two studies together, the industrial restructuring
evaluation indicator system and RECC evaluation indicator
system are established, respectively, and then, the mutual
influence is discussed, but no substantial connection is
established. Some other studies just combine the industrial
restructuring with one single resource carrying capacity,
especially the water resources carrying capacity, which is
lack of comprehensiveness. +is study is one of the few to
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establish a relationship between the two studies through
mathematical models and in-depth discussion of the two-
way impact of them. Meanwhile, it analyzes the resource and
environment consumption of each subregion to provide
support for the optimization of the industrial spatial layout.
+is is also a rare study combining regional industrial
structure and spatial layout status analysis with industrial
restructuring simulation. It can further bridge the theoretical
research and practical application of RECC, and it can
enhance the operability of the research method in the de-
cision support.

6. Conclusions

RECC is a typical coupling system for socioeconomic de-
velopment, resources, and the environment. +e composite
analysis framework of RECC in this study focuses on the
interaction process between the socioeconomic activities
and the resources and environment. In other words, the
socioeconomic activities are well correlated with the re-
source consumption and the pollution emissions. Under the
condition of limited resources and the environmental ca-
pacity, the RECC can be improved by industrial restruc-
turing in order to achieve balance between resource
utilization, environmental protection, and economic de-
velopment. +e case of Jingjiang City reveals the current
level of resources and the environmental consumption in
each subregion and the RECC of the different industrial
development scenarios. From the results of the case study, it
can be concluded that most of the industries are concen-
trated in the Jingcheng subdistrict, whose industrial de-
velopment is presently in an intensive state, and there is
room for inter-regional optimization in the future. +e use
of all the available resources for the development of the
petroleum, coking, and nuclear fuel processing products
industry, in addition to other industries that are maintained
at the current level (Scenario D), can greatly improve the
RECC.

+ere are also some deficiencies in this study. First, the
implementation of the analytical framework is based on the
assumption of a certain state of economic development.
Second, the specific elements were selected according to the
characteristics of the research area, but the RECC also in-
volves the ecological carrying capacity and many other
factors. +ird, some data could not be obtained in this study,
such as the total amount of water resources at each township
level as mentioned in Section 5.4.+erefore, it is necessary to
establish different evaluation subsystems. It is also necessary
to actively communicate with the relevant departments and
to collect data according to the specific conditions of each
region when extending the application of the analytical
framework that is proposed in this study to other regions.
+is will gradually improve the evaluation system while
enhancing the universality of the analytical framework.
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