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Abstract—Correctly judge the development phases of regional 

industrialization and its evolution characteristics has an 

important significance to promote the development of regional 

economy and to speed up the process of industrialization. Based 

on the connotation and characteristics of industrialization, this 

paper constructs the industrialization comprehensive evaluation 

index system, standard and model. Analytical Hierarchy Process, 

Principal Component Analysis and Weighted Synthesis Method 

are used in the paper to measure and analyze the 

industrialization process and the evolution characteristics of 

Inner Mongolia during the period of 1990 to 2010. The results 

show that: The industrialization process has continuously 

improved in Inner Mongolia since 1990 and it has entered the 

middle stage of industrialization; the industrial development 

speed has stage characteristics in Inner Mongolia during the 

study period. It has entered the stage of accelerated 

industrialization since 2000. The development level and 

development trend of each component index were not balanced. 

The industrialization level index is higher and the 

informatization level index is lower; the development speed of 

the information is rapidly and the science and technology is 

slowly. 
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Ⅰ.INTRODUCTION 

Industrialization is the theme of economic development 

and an important stage of social development. As an 

important issue in development economics, research on 

industrialization has begun since 1930s. The division of 

industrialization stage and the measure of industrialization 

process is the hot research topic in recent years. At present, 

the domestic academic research about the measure on 

industrialization process mainly focus on three aspects
[1]

: First, 

it is the measure and analysis of industrialization process 

based on personal formulate industrial standards; Second, it is 

the judgment and assessment on industrialization process of 

China or some regions base on the western economists theory 

and the general industrialization index; Third, it is the 

calculation of industrialization comprehensive index base on 

the evaluation index and quantitative method. Because of the 

comprehensive index method is able to reflect the 

comprehensive characteristics of regional industrialization, it 

has been widely used and recognized. Many scholars have 

assessed and analyzed the industrialization level of China and 

some provinces through constructing the comprehensive 

evaluation index system
[1-5]

. Some scholars analyzed the level 

of industrialization in Inner Mongolia from different angles 

and different standards, but the dynamic evolution analysis on 

its industrialization process is seldom reported. 

Inner Mongolia is located in the north of China, it is an 

important national energy, raw materials and chemical 

industry base. In recent years, with the advantageous of 

resources and location, Inner Mongolia has formed the 

industrial system which including six major industries such as 

energy, metallurgy, chemical industry, equipment 

manufacturing, agricultural and livestock products processing 

and high-tech industry. Since 2003, the growth rate of the 

added value of industrial enterprises above designated size 

has maintained the first in the country for 6 consecutive years, 

and the contribution rate of the second industry to economic 

growth is more than 60%. The industry has become the 

leading force in economic development. It has an important 

guiding significance and practical value to accelerate the 

process of industrialization to judge the industrialization 

evolution stage of Inner Mongolia correctly. In order to 

provide reference for the further research on the regional 

economic development, this paper uses the comprehensive 

index method to determine and analyze the industrialization 

development stages and evolution characteristics of Inner 

Mongolia.  

Ⅱ.EVALUATION INDEX SYSTEM AND STANDARD 

OF INDUSTRIALZATION IN INNER MONGOLIA 

Industrialization is the process of the share of industry in 

the national income and labor population continuous rising, 

but it is also the process of economic development and social 

change
[6]

. Continuous growth in per capita income, upgrading 

in industrial structure, gradually optimization of production 

mode, a substantial increase in production efficiency and the 

continuous change of social structure, employment structure, 

demand structure, supply structure and the urban and rural 

population distribution structure, which are the main indicator 

of industrialization
[7]

. At present, there is no unified standard 

and index system for measuring the industrialization process. 

Base on the related research and the connotation and 

characteristics of industrialization and the industrialization 

practice in Inner Mongolia, this paper constructs the 

comprehensive evaluation index system of industrialization 

(Table Ⅰ ).The principle such as representative, 

comprehensive, feasibility and comparability were followed 

in the process of index selection. Industrial development 

stages and the standard value of different stages (Table Ⅰ) 

are determined according to the industrialization stage theory 

which are widely used in the world, domestic and foreign 

academic research achievements, the strategic goal of 

realizing industrialization and national economic and social 

development and long-term planning of China. 
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TABLEⅠ.THE COMPREHENSIVE EVALUATION INDEX SYSTEM, WEIGHTS AND STANDARD OF INDUSTRIALZATION IN INNER  

MONGOLIA 

Target layer 
Standard  

level 
Index layer  Weight 

The initial stage of 

industrialization 

The intermediate stage of 

industrialization 

The later stages of 

industrialization 

Standard 

value 

Assessment 

value 

Standard 

value 

Assessment 

value 

Standard 

value 

Assessment 

value 

Cmprehensive 

evaluation 

value of 

industrialization 

process 

Industrialization 

level 

The per capita GDP (10000 yuan) 0.0786 0.5~1.5 0.0049~0.0147 1.5~4.0 0.0147~0.0393 4.0~8.0 0.0393~0.0786 

Industrial output value accounted 

for the proportion of GDP（%） 
0.0771 60~75 0.0487~0.0609 75~90 0.0609~0.0730 90~95 0.0730~0.0771 

Non-agricultural employment 

proportion（%） 
0.0622 40~60 0.0276~0.0415 60~80 0.0415~0.0553 80~90 0.0553~0.0622 

Industrial added value accounted 

for the proportion of GDP（%） 
0.0357 20~40 0.0119~0.0238 40~50 0.0238~0.0298 50~60 0.0298~0.0357 

Urbanization rate（%） 0.0244 30~40 0.0092~0.0122 40~60 0.0122~0.0183 60~80 0.0183~0.0244 

Engel coefficient（%） 0.0270 50~40 0.0162~0.0203 40~35 0.0203~0.0231 35~30 0.0231~0.0270 

Trade dependence（%） 0.0268 10~20 0.0067~0.0134 20~30 0.0134~0.0201 30~40 0.0201~0.0268 

Overall labor productivity of 

industrial(10000 

yuan/person·year) 

0.0414 5~10 0.0069~0.0138 10~20 0.0138~0.0276 20~30 0.0276~0.0414 

Science and 

technology 

level 

Science and technology funds 

accounts for the proportion of 

GDP（%） 

0.0325 0.5~1.0 0.0054~0.0108 1~2.5 0.0108~0.0271 2.5~3.0 0.0271~0.0325 

Million patents (term/10000 

person) 
0.0494 0.5~1.5 0.0049~0.0148 15~3.0 0.0148~0.0296 3.0~5.0 0.0296~0.0494 

Education funds accounted for the 

proportion of fiscal expenditure

（%） 

0.0759 10~15 0.0304~0.0455 15~20 0.0455~0.0607 20~25 0.0607~0.0759 

Scientific and technological 

personnel number 

(person/10000 persons) 

0.0777 5~15 0.0130~0.0389 15~25 0.0389~0.0648 25~30 0.0648~0.0777 

Information 

technology level 

Million Internet 

users(households/10000 persons) 
0.0639 500~1000 0.0128~0.0256 1000~2000 0.0256~0.0511 2000~2500 0.0511~0.0639 

The per capita business volume of 

postal and 

telecommunication(yuan/person) 

0.076 500~1000 0.0152~0.0304 1000~2000 0.0304~0.0608 2000~2500 0.0608~0.0760 

Mobile phone penetration 

rate(households/100 households) 
0.0501 30~50 0.0167~0.0278 50~75 0.0278~0.0418 75~90 0.0418~0.0501 

Ecological level 

Afforestation coverage in the city

（%） 
0.0168 20~30 0.0075~0.0112 30~40 0.0112~0.0149 40~45 0.0149~0.0168 

Industrial wastewater discharge 

compliance rate（%） 
0.0537 60~80 0.0322~0.0430 80~95 0.0430~0.0510 95~100 0.0510~0.0537 

Comprehensive utilization rate of 

industrial solid waste（%） 
0.0218 60~80 0.0131~0.0174 80~90 0.0174~0.0196 90~100 0.0196~0.0218 

Environmental pollution control 

investment accounted for the 

proportion of GDP（%） 

0.0146 0.5~1.0 0.0024~0.0049 1.0~2.5 0.0049~0.0122 2.5~3.0 0.0122~0.0146 

Compliance rate of industrial 

emissions of sulfur dioxide（%） 
0.0614 60~80 0.0368~0.0491 80~95 0.0491~0.0583 95~100 0.0583~0.0614 

Life garbage treatment rate（%） 0.0334 60~80 0.0200~0.0267 80~95 0.0267~0.0317 95~100 0.0317~0.0334 

Cmprehensive evaluation value 0.3425~0.5467 0.5467~0.8102 0.8102~1 

Ⅲ. COMPREHENSIVE EVALUATION OF THE 

INDUSTRIALZATION PROCESS IN INNER 

MONGOLIA 

A. Data sources and processing 

The original data of the index mainly originates from the 

《 Inner Mongolia Statistical Yearbook 》 (1990~2010), 

《China City Statistical Yearbook》(1990~2010). In order to 

make the data comparable and to eliminate the units and 

dimension, the following formula were used in the process 

of data standardization. 


0/ iii XXY                     （1） 

          
iii XXY /0                    （2） 

In the equation, Yi is the index of standardized value, Xi 

is the actual value of index, Xi0 is the standard values of 

index. Among them, the positive index using the equation 

(1); the inverse index using the equation (2). When the 

index value is greater than the standard value, using 

standard numerical value as the index finger. 

B. The weight of evaluation index 

Comprehensive weighting method which combining 

subjective and objective view was used in this paper to 

determine the weight of each evaluation index (Table Ⅰ). 

The calculation process is: First, according to the 

importance of experts on the index, using Analytical 

Hierarchy Process to determine the subjective weight of 

each index; Second, using Principal Component Analysis 

method to determine the objective weight of each index; 

Third, using the multiplicative synthesis normalization 

method to calculate the comprehensive weight, the 

calculation formula is: 
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In the equation, i =1, 2,...n; Wi is the integrated weight; 

pi is the subjective weight, qi is the objective weight. 

C. Calculation of the comprehensive evaluation value and 

phase definition 
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Weighted Synthesis method was used in this paper to 

calculate the comprehensive evaluation value of 

industrialization of Inner Mongolia. The calculation formula 

is: 

          
i

n

i

iYWI 



1

                  （4） 

According to the equation (4), the comprehensive scores 

of each stage of industrialization (Table Ⅰ ) and the 

comprehensive evaluation value of industrialization process 

in Inner Mongolia during 1990 to 2010 years can be 

calculated (Figure 1). From table Ⅰ, the comprehensive 

evaluation value is between 0.3425~0.5467 for the initial 

stages of industrialization development, comprehensive 

evaluation value is between 0.5467~0.8102 for the 

intermediate stage of industrialization, the comprehensive 

evaluation value is greater than 0.8102 will enter into the 

later stages of industrialization. 
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Fig.1. Changes of industrialization comprehensive evaluation value of 

Inner Mongolia during 1990 to 2010 

Ⅳ. EVOLUTION ANALYSIS OF THE 

INDUSTRIALZATION PROCESS IN INNER 

MONGOLIA 

A. The level of industrialization has continuously improved 

in Inner Mongolia  

Figure 1 shows that the comprehensive evaluation value 

of industrialization process in Inner Mongolia have a larger 

growth during 1990 to 2010, it increased to 0.6499 from 

0.2381, increased 1.73 times. It showed that the level of 

industrialization has continuously improved in 21 years. 

B. The industrialization process in Inner Mongolia has 

entered the intermediate stage of industrialization. 

According to the comprehensive score standard of each 

industrialization stage (Table Ⅰ ), the industrialization 

comprehensive evaluation value in Inner Mongolia reached 

0.3550 in 2002, it showed that the industrialization process 

entered the initial stage; the industrialization comprehensive 

evaluation value in Inner Mongolia reached 0.5484 in 2007, 

it showed that the industrialization process entered the 

intermediate level. It is visible that Inner Mongolia has 

entered the middle stage of industrialization at present. 

C. The development speed of industrialization in Inner 

Mongolia has stage characteristics, it has entered the 

accelerated development stage 

The development speed of industrialization in Inner 

Mongolia is not balanced during the study period. It 

revealed the stages increasing characteristic. During 1990 to 

1999, the industrialization comprehensive evaluation value 

in Inner Mongolia fluctuated slightly but the growth speed 

was slow, the industrialization comprehensive evaluation 

value increased to 0.2808 from 0.2381, with an increase of 

0.18 times and an average annual growth rate of 1.66%. 

During 2000 to 2010, the industrialization comprehensive 

evaluation value in Inner Mongolia showed a linear growth 

trend, it increased to 0.6499 from 0.3268, with an increase 

of 0.99 times and an average annual growth rate of 6.45%. 

Visible, the development speed of industrialization in Inner 

Mongolia has the stages increasing characteristic. Since 

2000, with the implement of the western development 

strategy and transformation of the industrial growth mode, 

industrialization development speed is rapid, it has entered 

the accelerated development stage in industrialization 

process.  

D. The development level is unbalanced of each component 

index of industrialization. 

Figure 1 showed that there are differences in each 

component index of industrialization in Inner Mongolia, and 

the change trend of each component index of 

industrialization is not same. The industrialization level 

index is the highest and the information level index is the 

lowest. Each component index has the increasing trend. 

During the study period, the industrialization level index 

increased 1.02 times, science and technology level index 

increased 0.92 times, information level index increased 

303.34 times and ecological level index increased 3.49 

times. It showed that the development speed of information 

level index is the fastest, while the development speed of 

science and technology level index is the slowest.  

Ⅴ. CONCLUSION 

Base on the industrialization theory and the 

industrialization practice of Inner Mongolia, this paper 

establishes a comprehensive evaluation index system and 

standard, using AHP, PCA and WSM method to assess and 

analyze the industrialization process and evolution 

characteristics of Inner Mongolia during 1990 to 2010. 

Research shows that: the industrialization level of Inner 

Mongolia has continuously improved during the study 

period, it has entered the accelerated development of 

industrialization period since 2000 and it entered the middle 

stage of industrialization at present. There are certain 

differences between each component index of 

industrialization, the industrialization level index is higher 

and the informatization level index is lower. The 

development speed of informationization index is the fastest, 

and the development speed of science and technology index 

is the slowest. 
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