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ABSTRACT 

In this paper, firstly, we construct the regional industrial sustainable development indicator system which are consist 
with resource, environment, technology and industrial economy efficiency levels and 16 indicators from the perspective 
of “two-oriented society”; Secondly, using the method of AHP to determine the weight of each indicator and evaluate 
the ability of industrial sustainable development of 30 regions in China; Finally, according to the results, we used the 
method of cluster analysis to put the regions into classification and then author put forward certain suggestions to 
improve the ability of industrial sustainable development of each region. 
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1. Introduction 

Resource-saving and Environment-friendly Society is 
short for “two-oriented society”. It is a new kind of 
development model which put resource and environment 
into economy and society development in the context of 
new development situation and tasks that China faced 
recent years. The ultimate goal of “two-oriented society” 
is to achieve the coordinated and sustainable development 
with economy, resource, environment and society. 

Industry is the most important industry in the whole 
national economy. There will be no society sustainable 
development if no industrial sustainable development 
and “two-oriented society” will never become true. The 
definition of industrial sustainable development in the 
context of “two-oriented society” is that on the one hand, 
the industrial development should meet the standard of 
“two-oriented society”, on the other hand should meet 
the needs of economy and society development at present; 
At the same time there will be no intimation to the de- 
velopment of economy and society in the future. The 
degree of industrial sustainable development is higher, 
the ability of industrial sustainable development is 
stronger, or more weaker. The efficiency of Chinese in- 
dustry is lower in the long time, we input more but out- 
put lower. The structure of industry is not the best, in- 
dustry use up lots energy and resource and the ability of 
industrial sustainable development is weak. There is no 
common standard to evaluate the ability of industrial 

sustainable development. In this paper, the author con-
structed regional industrial sustainable development in-
dicator system in the context of “two-oriented society” 
and evaluated the ability of industrial sustainable de- 
velopment of 30 regions in China. 

2. Literatures 

The concept of sustainable development firstly proposed 
in the report of “Our Common Future” in the United 
Nations World Commission on Environment and De- 
velopment (WCED) in 1987. It defined sustainable de- 
velopment as not only meet the current needs, but also 
not to posed a hazard to meet the needs of future 
generations development [1]. With the development of 
economy and society, foreign scholars began to introduce 
the concept of sustainable development to the industrial 
areas and formed the concept of industrial sustainable 
development. Some scholars began to study the industrial 
sustainable development, such as Hilson Gavin and Busu 
Arun J. (2003) [2] designed the indicator system to 
evaluate the mining industry sustainable development. 
Raymond P. Cote and Yiping Fang (2007) [3] analyzed 
the situation of the development of Chinese industry and 
pointed out the factors of restrictions on Chinese industry 
to achieve sustainable development. They think that 
some measures should be taken from the government, 
business, international cooperation, education, finance 
and other areas to improve the ability of industrial sus-
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tainable development. 
In China, research on industrial sustainable develop- 

ment especially evaluate the ability of industrial sustain- 
able development is still in infancy, the research litera- 
ture is little. Xihong Qian and Yongfu Yang (2009) [4] 
defined the resource-saving and environment-friendly 
industrial connotation and constructed 28 indicators from 
the aspects of resource-saving, environment-friendly and 
the ability to support industrial development to evaluate 
the degree of “two-oriented society” of industry and take 
Guangdong province as an example to analyze. Accord- 
ing to the result, the author put forward certain sugges- 
tions to industrial structure adjustment. Feng Li (2008) [5] 
constructed 12 indicators from the aspects of economy 
development capacity, scientific and technological pro- 
gress capacity, human resource efficiency capacity, re- 
source utilization capacity and the ability of environ- 
mental capacity, used the method of factor analysis to 
evaluate the degree of regional industrial sustainable de- 
velopment of China. Based on the results, the author 
thought the difference of natural resources, the ability of 
government services, the ability of technological innova- 
tion and the degree of the market were the main reasons 
that caused the regional differences in the degree of in- 
dustrial sustainable development. De Zhou and Yijun 
Yuan (2008) [6] thought resources, environment, tech- 
nology and economic growth ways are the determinants 
of industrial sustainable development, constructed indi- 
cators from the aspects of the sustainability of industrial 
development, social and industrial development coordi- 
nation, resource use sustainability and ecological sus- 
tainability to evaluate the ability of industrial sustainable 
development in the context of “two-oriented society” of 
Dalian. Qian Wang (2008) [7] used the method of factor 
analysis to evaluate the ability of industrial sustainable 
development of Jiangsu province from the aspects of the 
degree of social development, environmental development 
and environmental carrying capacity. She pointed out 
that scientific and technological progress played an 
important role in Jiangsu Province to improve the ability 
of industrial sustainable development, at the same time 
she put forward some suggestions to promote the ability 
of sustainable development of Jiangsu province. Liming 
Xiong (2008) [8] took Jiangxi province as an example, 
systematically analyzed the status and the plight of 
industrial development in Jiangxi province. He believed 
industry must go the road of sustainable development in 
the context of “two-oriented society” and put forward 
countermeasures and suggestions. 

From the analysis we can see that recently study 
mainly focus on measure the degree of “two-oriented 
society” of industry, describe the status of industrial 
sustainable development and how to achieve industrial 
sustainable development; At the same time, most studies 

based on individual areas research. The study is little in 
how to assess the ability of industrial sustainable de- 
velopment of all the regions of China in the context of 
“two-oriented society”. 

In this paper, the author combined the research me- 
thods of relevant scholars and constructed the indicators 
to asses the ability of industrial sustainable development 
from the aspects of resources, environment, technology, 
industrial economic efficiency, then evaluated the ability 
of industrial sustainable development of 30 regions in 
China. According to the result, author put forward certain 
suggestions to improve the ability of industrial sus- 
tainable development for each region. 

3. An Empirical Study to Asses the Ability of 
Industrial Sustainable Development 

3.1. Constructed the Indicator System 

To full and scientific evaluated the ability of industrial 
sustainable development of 30 regions in China, we refer 
the previous research results and follow the principle of 
practical, scientific, data availability and hierarchy to 
constructed the indicator system. 

To achieve the industrial sustainable development, 
firstly industry must meet the standard of “two-oriented 
society”. Industry which consume resources much and 
serious pollution is not possible to achieve sustainable 
development. Secondly, technological progress is the 
driving force to industrial sustainable development.The 
higher level of technology to industry, the stronger dri- 
ving force to industrial sustainable development. Indus- 
trial economic efficiency is also the key factors of indus- 
trial sustainable development which mainly reflects the 
input-output ratio. If input low but output high, the 
industrial economic efficiency will be much higher, the 
driving force for development will be much stronger so 
the ability to achieve sustainable development will be 
stronger, too. 

Based on this point, the paper constructed the indicator 
system from the aspects of environmental indicators (F1), 
resource indicators (F2), technical indicators (F3) and the 
industrial economic efficiency indicators (F4) to assess 
the ability of industrial sustainable development of 30 
regions in China. Each indicator can be refined to four 
indicators and there are 16 indicators. Table 1 shows the 
specific indicators. 

3.2. Determine Weight of Each Indicator 

The weight of indicators reasonable or not determine the 
results right or wrong. In this paper, we use the method 
of AHP to determine the weight of each indicator. AHP 
is the method which by comparing the relative impor- 
tance of each indicator at the same level and then deter- 
mine the weight of each indicator. First of all, judgment 
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matrix must be built. We usually use the method of 1 - 9 
ratio scaling and compare the relative importance of indi- 
cators. Secondly, determine the weight of each indicator. 
Finally, test the consistency: 

are the indicator which the value is bigger, the effici- 
ency is better. Others are the negative indicators. To 
different indicators, the method of standardization is 
different.  

To positive indicators, the method of standardization 
is: 

   maxCI
CR

RI

 1n n

RI

 
   

if CR < 0.1 then pass the test or continue the process until 
CR < 0.1. Table 2 shows the weight of indicators. 
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To negative indicators, the method of standardization 
is: 3.3. Data Processing 

To evaluate the ability of industrial sustainable develop- 
ment of regions in China, we choose the data of year 
2008 to analyze and choose 30 provinces (Except Hong 
Kong, Macao, Tibet and Taiwan) in China as the sample. 

Difference between the value of indicator’s unit and 
magnitude will affect the results, so we need for stan- 
dardization for each indicator value. Indicator can be 
divided into positive and negative. Positive indicators 
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(i = 1, 2, 3, ···, 30, j = 1, 2, ···, 16). 
Xij represents the region i and the value of indicator j; 

ijX  represents the value of standardization; jX  re- 
presents the average value of indicator j; Sj represents the 
standard deviation of indicator j. 

 
Table 1. Indicator system of industrial sustainable development. 

Target unit Four aspects Specific indicators 

X1: The ratio of meet the standards of industrial wastewater discharge (%) 

X2: The ratio of comprehensive utilization of industrial solid waste (%) 

X3: The ratio of green coverage of built-up areas (%) 
F1: Environmental indicator 

X4: The output value of comprehensive utilization of waste products (ten thousands) 

X5: Unit GDP energy consumption (Tons of standard coal/ten thousands) 

X6: Energy consumption per unit of industrial added value (Tons of standard coal/ten thousands)

X7: Unit of GDP power consumption (KWh/ten thousands) 
F2: Resource indicator 

X8: Ten thousands in GDP of industrial wastewater discharge (tons/ten thousands) 

X9: Number of R & D personnel (person) 

X10: R & D funding (ten thousands) 

X11: Number of patent applications of industrial enterprises (Pieces) 
F3: Technological indicator 

X12: Financial investment to develop new products (ten thousands) 

X13: Total assets contribution rate (%) 

X14: Asset-liability ratio (%) 

X15: Turnover of current assets (times/year) 

The ability 
of industrial 
sustainable 

development 

F4: Industrial economic  
efficiency indicator 

X16: Ratio of profits to cost (%) 

 
Table 2. The weight of indicators. 

Four aspects F1: Environmental indicator F2: Resource indicator 

weight 0.269 0.248 

Specific indicators X1 X2 X3 X4 X5 X6 X7 X8 

weight 0.286 0.343 0.2 0.171 0.303 0.213 0.242 0.242 

Four aspects F3: Technological indicator F4: Industrial economic efficiency indicator 

weight 0.333 0.15 

Specific indicators X9 X10 X11 X12 X13 X14 X15 X16 

weight 0.275 0.234 0.234 0.257 0.29 0.241 0.224 0.245 
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3.4. Evaluate the Ability of Industrial  

Sustainable Development of Regions in 
China 

We can calculate the scores according to the value of 
standardization and weight. The method of calculate 
scores of four indicators can be listed as follows: 

4
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 (i = 1, 2, 3, ···, 30) 4F

F1i, F2i, F3i, F4i, represent the scores of four indicators  

of region I respectively; ijX  represents the region I and 
the standardization value of indicator j; Wij represents the 
weight. 

After calculate the scores of four indicators, we can 
calculate the comprehensive scores of each region. Based 
on the scores of each region, we can judge the ability of 
industrial sustainable development. 

The model of comprehensive scores of each region is: 
4

1
i ki ki

k

a F


 F  

(i = 1, 2, 3, ···, 30; k = 1, 2, 3, 4). 
Fi represents the comprehensive score of the ability of 

industrial sustainable development of region I; Fki 
represent the scores of four indicators of each region; aki 
represents the weight. 

According to the model, we can calculate the compre- 
hensive scores of 30 regions in China. Table 3 shows the 
scores. 

 
Table 3. Comprehensive scores of 30 regions in China. 

Region F1 score Rank F2 score Rank F3 score Rank F4 score Rank comprehensive score Rank 

Beijing 0.252 14 1.081 1 –0.13 10 –0.086 18 0.279 8 

Tianjin 0.793 4 0.803 3 –0.08 8 0.028 14 0.390 6 

Hebei 0.481 8 –0.21 23 –0.25 15 0.047 13 0.002 15 

Shanxi –0.32 22 –0.92 28 –0.32 17 –0.746 27 –0.53 25 

Inner Mongolia –0.79 26 –0.45 24 –0.57 22 0.258 6 –0.48 24 

Liaoning –0.26 21 0.100 18 0.122 6 –0.931 29 –0.14 20 

Jilin –0.44 25 0.335 10 –0.54 21 0.051 12 –0.21 21 

Heilongjiang –0.17 19 0.475 9 –0.36 18 2.247 1 0.289 7 

Shanghai 0.735 5 0.891 2 0.451 5 –0.081 18 0.557 5 

Jiangsu 1.520 1 0.522 6 2.376 2 0.067 11 1.340 2 

Zhejiang 1.094 3 0.496 8 1.281 4 –0.561 24 0.760 4 

Anhui 0.467 9 0.302 13 –0.19 13 –0.184 20 0.109 12 

Fujian 0.393 10 0.332 11 –0.15 12 0.242 7 0.176 10 

Jiangxi –0.12 17 0.325 12 –0.47 20 –0.028 16 –0.11 19 

Shandong 1.191 2 0.503 7 1.797 3 0.503 4 1.119 3 

Henan 0.296 13 0.102 17 0.081 7 0.522 3 0.210 9 

Hubei 0.390 11 0.119 16 –0.08 9 0.154 8 0.129 11 

Hunan 0.310 12 0.295 14 –0.24 14 0.138 10 0.098 13 

Guangdog 0.571 7 0.755 4 3.427 1 0.152 9 1.505 1 

Guangxi –0.33 23 –0.72 26 –0.59 23 –0.612 26 –0.56 26 

Hainan 0.719 6 0.532 5 –0.75 30 –0.311 21 0.028 14 

Chongqing 0.240 15 0.006 20 –0.27 16 –0.378 23 –0.08 16 

Sichuan 0.020 16 0.090 19 –0.13 11 –0.580 25 –0.10 18 

Guizhou –1.26 28 –0.90 27 –0.63 25 –0.799 28 –0.89 27 

Yunnan –0.38 24 –0.03 21 –0.65 26 –0.054 17 –0.34 23 

Shanxi –0.23 20 0.253 15 –0.37 19 0.479 5 –0.08 17 

Gansu –1.83 29 –0.60 25 –0.61 24 –0.331 22 –0.89 28 

Qinghai –1.98 30 –1.34 29 –0.75 29 0.015 15 –1.11 29 

Ningxia –0.16 18 –3.02 30 –0.71 28 –1.069 30 –1.19 30 

Xinjiang –1.19 27 –0.12 22 –0.68 27 1.850 2 –0.30 22 
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In the table, the scores of some regions are negative. It 

is caused by standardization. The negative scores don’t 
mean that the region without any industrial sustainable 
development ability. The scores are negative or positive 
just mean the position relationship between the averages. 
We usually considered the average of industrial sus- 
tainable development ability is zero. 

3.5. Analysis 

From the analysis above, we can see that the ability of 
industrial sustainable development is different in different 
provinces (as Figure 1 shows). Even in the same region 
there is difference. The score in some indicators is well 
while in other indicators is worse. 

From Figure 1 and Table 3 we can see that provinces 
with highest scores are Guangdong, Jiangsu, Shandong, 
Shanghai and Zhejiang. Provinces with the lowest scores 
are Ningxia, Gansu, Guizhou and Qinghai. Scores in 
terms of environmental indicators, Jiangsu, Zhejiang, Shan- 
dong get the highest scores and Guizhou, Gansu, Qinghai 
get the lowest scores. Scores in terms of resource indi- 
cators, Beijing, Shanghai, Tianjin get the highest scores 
and Shanxi, Qinghai, Ningxia get the lowest scores. 
Scores in terms of technical indicators, Guangdong, 
Jiangsu, Shandong get the highest scores and Ningxia, 
Qinghai, Hainan get the lowest scores. Scores in terms of 
industrial economic efficiency indicators, Heilongjiang, 
Xinjiang, Henan get the highest scores and Guizhou, 
Liaoning, Ningxia get the lowest scores. 

To compare and analyze the ability of industrial 
sustainable development intuitively and clearly, we use 
group average method of SPSS 17.0 to cluster analysis. 
According to the results of running the software, China’s 

30 provinces can be divided into 3 categories. Table 4 
shows the results. 

Specifically, the first category is basically on the 
economically well developed eastern coastal provinces 
which get the strongest ability of industrial sustainable 
development. The second category is basically on the 
northeast, southwest, central provinces which get medium 
ability of industrial sustainable development. The third 
category is basically on the northwest and southwest pro- 
vinces which get weakest ability of industrial sustainable 
development. The standard of classification is broadly in 
line with the level of economic development. 

4. Suggestions for Improve the Ability of 
Industrial Sustainable Development for 
Each Region 

4.1. Suggestions for First Category Provinces 

To first category provinces, the ability of industrial 
sustainable development is the most strongest and the 
economy is well developed. The scores in environmental 
indicators, resource indicators and technical indicators 
are the highest. Industrial development is basically 
satisfied the requirements of “two-oriented” society. But 
the scores in economy efficiency indicators are low. So 
in the future we need to further expand the scale of the 
industry, strengthen the leading industry and achieve the 
economies of scale; In the industrial enterprises using the 
new style of leadership and management systems to 
improve employee motivation; Accelerate the pace of 
cash flow, improve the efficiency of fund utilization; 
Increased capital investment to develop high-tech 
industries and promote industrial structure optimization  

 

 

Figure 1. Comprehensive evaluation of industrial sustainable development. 
 

Table 4. Industrial sustainable development classified chart. 

Categories Provinces 

First category Shanghai, Jiangsu, Zhejiang, Guangdong, Shandong 

Second category 
Beijing, Tianjin, Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, Heilongjiang, Anhui, Fujian, 
Jiangxi, Henan, Hubei, Hunan, Guangxi, Hainan, Chongqing, Sichuan, Yunnan, Shanxi 

Third category Xinjiang, Ningxia, Qinghai, Guizhou, Gansu 

Copyright © 2012 SciRes.                                                                                AJOR 



H. D. LI  ET  AL. 447

 
and upgrading. 

4.2. Suggestions for Second Category Provinces 

The ability of industrial sustainable development for 
second category provinces is weaker compared with first 
category provinces. To Beijing and Tianjin, in the future 
need to further increase science, technology and capital 
investment, improve resource use efficiency and economy 
efficiency of enterprises, at the same time eliminate 
backward production capacity and develop high-tech 
industries. Liaoning, Jilin and Heilongjiang are the old 
industrial bases in northeast China, industrial restructuring 
has achieved initial success in the support of national 
policy. In the future should further strengthen the leading 
industries, improve economic efficiency of enterprises 
and intensity governance to heavily polluting enterprises. 
Central provinces can make full use of national strategies 
“Rise of Central China”, get more capital, technology, 
policy support to increase R & D investment and pro- 
mote optimization and upgrading of industrial structure. 
Part of the provinces can accept the transfered industries 
of developed eastern provinces. Other areas the industrial 
structure should be further adjusted, coordination of light 
and heavy industry development, eliminate backward 
production capacity, improve the emission standard levels 
of industrial enterprises and improve the level of “two- 
oriented society” of industry; Increase financial and 
technological investment, foster new industries; Improve 
resource use efficiency and to develop the recycling 
economy. 

4.3. Suggestions for Third Category Provinces 

To third category provinces, they mainly located in the 
western less developed provinces with low level of 
industrial development and sustainable development is 
poor. To improve the ability of industrial sustainable 
development, nowadays should develop the leading 
industries and through leading industries to driven other 
related industries to development; For the status of 
inefficient use of resources, enterprises should increase 
capital investment, full play the role of universities, 
research institutes to improve the technological content 
of industrial enterprises and economy efficiency of enter- 
prises. In the development of industry, we should focus 
on improving the level of “two-oriented society” of in-
dustry and focus on the environment, resources and 
industry coordinated development. 
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