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Abstract — In this paper, the author studies on the influence factors of the sustainable development of regional industrial economy 
based on the generalized C-D production function. Linear production of traditional industrial system had been difficult to 
maintain, a new production mode must be found to meet sustained and healthy development of human society, and industrial 
ecology offers a new direction to change traditional linear production mode. In this paper, the author researched about the 
problem by using generalized C-D production function and the result revels that the performance can be improved when we use 
the generalized C-D production function. 
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I. INTRODUCTION 

 
Industrialization has dominated material production and 

economic development of human society since the Industrial 
Revolution in the 18th century. However, the traditional 
industrial production causes serious damage to the global 
ecology while meeting increasing material demands of 
people. Gradually people recognized that linear production 
of traditional industrial system had been difficult to maintain, 
a new production mode must be found to meet sustained and 
healthy development of human society, and industrial 
ecology offers a new direction to change traditional linear 
production mode. Nowadays, ecological mode has been 
urgent need of industrial development for countries, and 
played an increasingly important role in regional economy. 
As a developing country, China is currently in the mid-term 
of industrialization, enterprises are still used to traditional 
linear production which is characterized by extensive 
production with a large consumption of resources, this 
phenomenon leads to serious problem of industrial pollution 
and resources waste, and prevent the sustainable 
development of society and economy and the improvement 
of human living quality. Therefore, to turn extensive 
production mode of China’s traditional industrial 
development into green and eco-model has been the urgent 
need of development of China’s industry, and development 
of eco-industry has been the inevitable requirement and the 
only way for China to realize harmonious society. Under this 
situation, we take regional industrial ecosystem as an object 
to study, with a view to provide theory and practice reference 
for strengthening the process of industrial ecology and 
improving the sustainable capacity of regional economy. 

Wang’s [1] paper reviews former studies about industrial 
ecosystem, introduces the main theories of ecology, 
industrial ecology and recycling economics, analyzes the 
relation between regional industrial ecosystem and above 
theories, and by taking above relation as the basic framework 

relation of the theory of regional industrial economy, 
Cheng’s [2] paper constructs a systematic and 
comprehensive theory of regional industrial ecosystem 
framework, and then build a theoretical foundation of the 
study. In order to analyze the operating mechanism and the 
efficiency of regional eco-industrial system comprehensively 
and systematically, he constructs regional eco-industrial 
system, gives the definition of regional industrial ecosystem 
and indicates its characteristics. On this basis, he investigates 
the overall structure, the industry chain structure and spatial 
structure of regional industrial ecosystem, and studies the 
function of regional industrial ecosystem from the aspects of 
production, aggregation, diffusion, and ecology. Based on 
the analysis of structure and function of regional industrial 
ecosystem, Li’s paper [3] investigates the operating 
mechanism of regional industrial ecosystem. From aspects of 
internal coupling and external coupling, Li studies coupling 
mechanism of regional industrial ecosystem. From aspects of 
enterprises’ internal demand, governmental action, resources 
depletion and technology feasibility, he analyzes dynamic 
factors of regional industrial ecosystem, and establishes of 
the dynamic mechanism model of regional industrial 
ecosystem. Then his paper indicates the non-linear essence 
of the evolution of regional industrial ecosystem, and 
establishes the logistic model of the evolution mechanism of 
regional industrial ecosystem. Furthermore, he researches 
symbiotic mechanism of regional industrial ecosystem from 
aspects of cost-push mechanism, efficiency-driving 
mechanism, environment-oriented mechanism and 
endogenous mechanism. 

Zhang’s [4] paper uses emerge analysis to study the 
assessment of eco-efficiency of regional industrial ecosystem. 
On the basis of introduction of Emery evaluation theory, he 
constructs and analyzes emerge flow system of regional 
industrial ecosystem and designs assessment index system of 
regional industrial eco-system. Zhang takes Harbin industrial 
ecosystem as a study case, applies designed assessment 
index system to analyze and evaluate eco-efficiency of 
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Harbin industrial ecosystem, and puts forward 
countermeasures and suggestions to promote eco-efficiency 
of regional industrial ecosystem from respects of enterprises, 
industry subsystem and support subsystems. 

 

II. THE GENERALIZED C-D PRODUCTION FUNCTION 

Although China’s industry economy has entered the 
industrialization intermediate stage and made the fast 
progress, China’s industry economy is facing the stern 
challenge, contradiction and difficult. Such as, the 
manufactured products added value is not high, most of the 
product is in the low situation of global value chain and the 
industry economy overall benefit is not high by contrast with 
the developed country and areas. Analyzing intrinsic driving 
influence of the grows of China’s industry economy by using 
scientific method in order to discover the existent question 
and scarcity in the run-time of industrial economic.  

Industry is the pillar and the core of the national 
economy, industrial economic efficiency is the roll booster 
of economic modernization to power. To enhance the 
efficiency level of industrial economic operation, is an 
urgent need to change our industry "big but not strong" 
situation, but also in the Scientific Outlook on Development 
down key to construct the harmonious society lies. At 
present, China’s industrial base system is not strong, and the 
information age trend will push the reform and development 
of China’s industry, the core content of industrial efficiency 
as the transformation of economic development mode, has 
become one of the frontier research topics in the field of 
economy of our country industry. Advanced theory based on 
the industrial operation efficiency in the field as a guide, 
collected in 2000~2012 years reflect the efficiency level 
panel data of China’s industry, the envelope analysis method 
to analyze inter provincial industrial operation efficiency 
level, using principal component analysis and cluster 
analysis method of combining research of industry operation 
efficiency, to economic efficiency I in industrial 
measurement and analysis of influencing factors, mining 
industry economic efficiency in the region and inter industry 
in order to promote China’s industrial economic efficiency 
level solutions and policy recommendations. Operation 
efficiency of industry of economy of our country keep high 
speed on the whole, characterized by the "wave type" 
upgrade in time; second, in the empirical research, for the 
first time in the new century industrial economic efficiency 
in China is divided into three distinct efficiency promotion 
stage; third, industry economic efficiency improvement over 
rely on strong external features of technology efficiency, 
scale efficiency and the management level of industrial 
enterprises in enhancing the efficiency of contributions; 
fourth, the efficiency of the regional industrial economy is 
"state of development, stability, high in the West and low in 
the East", the development gap between the regional 
industrial economic convergence; fifth, the emphasis on 
economic benefits of industries is good, the market prospect 
is broad; sixth, commodity consumption speed and high 
technical requirements of the light industry is the direction of 
investment the government and folk should focus; seventh, 

the technical content is low, light industry initial investment 
industry has been in saturated state, economic efficiency is 
relatively low, require scientific restructuring to improve 
economies of scale. 

Along with the rising level of urbanization, as a 
fundamental element for urban economic and social 
development, land requirement is increasing, and the land 
area for construction keep growing because of the further 
deepening of urbanization process. Survival and 
development issues require that we must control the total 
amount of construction land. Predicting land demand for 
construction, is a core to work out the general plan of land 
utilization, and is also the basis for land utilization and 
management. So according to the requirement of population 
growth and strategy of socio-economic development, 
proceed from the reality, making more scientific and 
accurate demand forecast is the key to rationally develop 
land demand plan. Wang’s [5] paper focuses on the 
relationship between modern economic growth theory and 
land demand prediction, which mainly based on CD 
production function model, and analyzes the using status of 
construction land in YuLin. Considering that the influencing 
factor such as population, economic development etc, and 
his paper shows three factors which have significant 
correlation influence on the construction land demand 
through analyzing the relationship between intra-area 
construction land demand and economic development. Ha’s 
[6] paper takes the existing social economy statistical data 
and construction land data as foundation in YuLin, and using 
trend forecasts and other prediction technique works out the 
numerical value of GDP, investment in the fixed assets, and 
total population in YuLin. On this basis, Dickinson’s [7] 
paper uses three prediction techniques (CD production 
function model, Multiple linear function prediction model, 
Category Prediction) to predict the demand of construction 
land in 2010 and 2020 in YuLin. At last, according to 
contrastive analysis, the paper finally obtains a more 
scientific and rational construction land demand. 

 

III. THE GENERALIZED C-D PRODUCTION FUNCTION AND 

RELATED ALGORITHM 

At present the research of production function model is 
quite complete. The C-D model is mainly applied for 
empirical analysis of input factors in the economic growth. 
The content is becoming more deepened and enrich, which 
included institutional factors, industry structure factors, 
human resource factors. Least square method is the major 
estimation method about production function model 
parameter. The quintile regression is used less and just stay 
in the level of empirical analysis. In Fang’s paper [8], the 
Cobb-Douglas production function (CD production function) 
model with two explanatory variables is used as an example 
to do quintile regression method research of cross-sectional 
data and panel data production function model parameters 
estimated. On the basis of the results of the analysis of 
scholars, quintile regression method of cross-sectional data 
and panel data production function model is proposed 
respectively through theoretical methods and Monte Carlo 
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simulation. A comparative method is also applied with the 
classical least squares regression method. The purpose of the 
paper is to supply methods for parameter estimation 
problems of production function model. References are also 
provided for parameter estimation process of C-D production 
function. Meanwhile an empirical study has been researched 
of production function model based on cross-sectional data 
of Beijing in 2007and panel data of Chinas from1978 to 
2008. The overall distribution characteristics of the economic 
growth of Beijing and China can be reflected through the 
quintile regression method, which can be used by the 
government for understanding the overall growth and 
appropriate decision. Regression method makes up the 
shortage of least square method about estimation parameter 
of production function model. Next, different angles, such as 
cross-sectional data panel data quintile regression can be 
used for quintile regression research. Last but not the least, 
empirical analysis based on the cross-sectional data and 
panel data analysis reflecting the various elements of Beijing 
and Chinese economic growth, and relevant conclusions and 
policy recommendations through quintile regression. 

C-D production function is a kind of production function 
that is most extensively application. Many researched tries to 
lead management factor into C-D production function to 
make correction through query to the model, and then put 
forward the corrected production function model. It causes to 
consider scientific management, and expatiates on scientific 
management’s role in establishing modern enterprise system. 

The basic equation of C-D production function is shown 
as: 
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Take the formula (3) into formula (5) 
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IV. THE INFLUENCE FACTORS OF THE SUSTAINABLE 

DEVELOPMENT OF REGIONAL INDUSTRIAL ECONOMY 

State clearly in the preface of WTO, “Recognizing that 
their relations in the field of trade and economic endeavor 
should be conducted with a view to raising standards of 
living, ensuring full employment and a large and steadily 
growing volume of real income and effective demand, and 
expanding the production of and trade in goods and services, 
while allowing for the optimal use of the world’s resources 
in accordance with the objective of sustainable development, 
seeking both to protect and preserve the environment and to 
enhance the means for doing so in a manner consistent with 
their respective needs and concerns at different levels of 
economic development”, this make sustainable development 
become one important topic of free trade. The liberalization 
of trade favors all the parties of international community in 
theory; it is used to solve the good recipe of the poverty by 
the international institutions, scholars and experts. But, in the 
result of economic operation of globalization, it is 
unfavorable to the parties whose economics belong to the 
weak (the countries or natural persons) instead. How would 
the trade achieve the goal of sustainable development? 
According to Brunt land Report “Our Common Future”, the 
definition of Sustainable Development is: “Sustainable 
development seeks to meet the needs and aspirations of the 
present without compromising the ability to meet those of 
the future”. It includes two important concepts: One is a 
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concept “need”; the other is a concept “limit”. The content of 
sustainable development is still uncertain that make to meet 
the needs of present and the need of future, become a relative 
concept. So, we can only do a dynamic definition of 
sustainable development, it is unable to make static 
definition. Secondly, the concept of sustainable development 
is the response of the international communities to face the 
conflicts of environment and development for a long time. 

Figure 1 shows the regression analysis result of the 
eastern part. Figure 2 shows the regression analysis result of 
the central part while figure 3 shows the regression analysis 
result of the western part. 

 

 
 

Figure 1. The regression analysis result of the eastern part 
 

 
 

Figure 2. The regression analysis result of the central part 
 

 
 

Figure 3. The regression analysis result of the western part 
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V. CONCLUSIONS 

In this paper, the author studies on the influence factors 
of the sustainable development of regional industrial 
economy based on the generalized C-D production function. 
The overall distribution characteristics of the economic 
growth of Beijing and China can be reflected through the 
quintile regression method, which can be used by the 
government for understanding the overall growth and 
appropriate decision. Regression method makes up the 
shortage of least square method about estimation parameter 
of production function model. Next, different angles, such as 
cross-sectional data panel data quintile regression can be 
used for quintile regression research. 

Gradually people recognized that linear production of 
traditional industrial system had been difficult to maintain, a 
new production mode must be found to meet sustained and 
healthy development of human society, and industrial 
ecology offers a new direction to change traditional linear 
production mode. Nowadays, ecological mode has been 
urgent need of industrial development for countries, and 
played an increasingly important role in regional economy. 
As a developing country, China is currently in the mid-term 
of industrialization, enterprises are still used to traditional 
linear production which is characterized by extensive 
production with a large consumption of resources, this 
phenomenon leads to serious problem of industrial pollution 
and resources waste, and prevent the sustainable 
development of society and economy and the improvement 
of human living quality. Linear production of traditional 
industrial system had been difficult to maintain, a new 
production mode must be found to meet sustained and 
healthy development of human society, and industrial 

ecology offers a new direction to change traditional linear 
production mode. In this paper, the author researched about 
the problem by using generalized C-D production function 
and the result revels that the performance can be improved 
when we use the generalized C-D production function. 
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