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Abstract 

 

With the acceleration of economic development, the environmental issues have 

been a serious threat to sustainable economic development. Eighteen report again 

addressed the harmonious  relationship  between  economic  development  and  

environmental  issues,  and the  overall  layout  of  the  cause  of  socialism  

with  Chinese  characteristics  by  economic construction,  political  construction,  

cultural  construction,  social  construction  of  four  in one  expand  to  

include  the  construction  of  ecological  civilization  one  of  the  five.  We 

collected  economic  and  environmental  data  of  Hebei  Province  from  

2001  to  2015  for establishing  the  index  system  of  economic  

development  and  environmental  quality,  and the  use  of  principal  

component  analysis excluded  relevant  indicators,  building  the Environmental  

Kuznets  Curve  with  Hebei  Province's  features,  analyzing  the  relationship 

between the Hebei Province's economic development and environmental quality.          

In  the  final  part,  based  on  EKC  forms  in  Hebei  Province,  the  

essay  establishes  the multiple regression model by selecting the EKC genetic factors 

and environmental quality index. To further explore the causes of Hebei Province EKC, 

it adopts step-wise regression method  and  puts  forward  suggestions  on  

policies  to  improve  the  environmental  quality from   four aspects ,  the scale, 

structure, technology, policy.      
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Introduction 

Speaking of the theoretical importance of this paper, now the research on 

environment economy has not yet formed its own theory frame and contexts. The 

research includes economics, geography, resources science, management science, 

environmental science and other basic disciplines of theoretical knowledge; the 

environment economy theory is still in formation and developing stage. Through the 

summary of the theory development course of environment economy study of China for 

many years, by the application of various environment economic statistical method and 

attempting to the environment economy research method in order to providing  certain 

theoretical support and reference for the coordinated development of economy and 

environment in Hebei Province. 

As for the reality importance of this paper, the research is benefit for the direction of 

environment economy development practice. This paper on the background of the 

environmental economic development at home and abroad, I analyze the current 

situation of the coordinated development of economy and environment in Hebei 

Province, then based on the theory of the Environmental  Kuznets  Curve , I select the 

coordinated development of economy and environment in Hebei Province. According to 

the analysis results above, based  on  EKC  forms  in  Hebei  Province,  the  

essay  establishes  the multiple regression model by selecting the EKC genetic factors 

and environmental quality index. To further explore the causes of Hebei Province EKC, 

it adopts step-wise regression method  and  puts  forward  suggestions  on  

policies  to  improve  the  environmental  quality from   four aspects , the scale, 

structure, technology, policy. 
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This paper takes Hebei Province as an research object and bases on the subject of 

environment economics in order to achieve the goals of selecting the coordinated 

development of economy and environment in Hebei Province. So that, there are lots of 

objective works I need to do, the following is the list:  

(1) To know the foreign and domestic background of  

(2) To collect relevant literature materials and find the useful scientific theory 

(3) Combining with local conditions of Hebei Province, to analyze the current 

situation of its environment development 

(4) To find recent years’ economic data of Hebei Province  

(5) To put forward some safeguards to guarantee the measures above 

(6) Drawing final conclusions for the whole paper 

 

The research method of the paper are as follows: ①Literature review method.This 

paper first review of the research literature on the relationship between economic 

growth and environmental quality of domestic and foreign, on this basis, using the 

theory of Environmental Kuznets curve (EKC), relationship of Hebei Province's 

economic growth and environmental quality study; ②EKC analysis.At first, this paper 

analyzes the theory of the Environmental Kuznets curve (EKC), literatures at home and 

abroad based on the selected index data of economic growth and environmental quality, 

environmental Kuznets curve (EKC) model is constructed, using SPSS software to 

Hebei Province Economic Growth and environmental quality of the econometric 

analysis.; ③Regression analysis method.In economic variables, if an independent 

variable can explain the reasons for the change of the dependent variable, and the 

influence of other variables can be ignored, then we can use one yuan regression model. 
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If a single independent variable is not sufficient to explain the dependent variable or 

variables are not separate, but effect is common to a plurality of independent variables. 

Therefore, it is necessary to consider the other independent variables due to the 

influence of variables to establish multiple regression model.   

 

The following is structure of this paper, at the very beginning, it introduces the 

relevant theories of investment and method. This essay introduces the environmental 

kuznets curve (EKC) theoretical connotation, common model and form of expression,  

the influence factors of the EKC origin. In addition,  the essay states the basic ideas  

of the method of regression analysis, multiple regression model and stepwise regression 

method.  

In the next place, the essay analyses the economic growth of Hebei Province and the 

present situation of environmental quality. It analyses of the economic growth in  

Hebei province from two aspects, the overall economic situation and  industrial  

structure.  

Besides, it analyses the present situation of environmental quality from four aspects, 

the water environment, air environment, solid waste emissions, ecological environment. 

Then, it selects six typical environmental quality indicators and the per capita GDP as 

indicators of economic growth in Hebei Province. Environmental Kuznets curve (EKC) 

is used to construct model. The simulation equation of per capita GDP and various 

indicators of environmental quality is calculate with simulation results and the fitting 

curve equation by using SPSS software. It was found that Industrial emissions and  per  

capita GDP how the typical inverted U type, other environmental quality indicators of  

EKC showed N type, inverted N type, monotone increasing type by analyzing the  
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simulation results.  

In the final part, based on EKC forms in Hebei  Province,  the essay establishes  

the multiple regression model by selecting the EKC genetic factors and environmental 

quality index. To further explore the causes of Hebei Province EKC, it adopts step-wise 

regression method and puts forward suggestions on policies to improve the  

environmental quality from  four aspects , the scale, structure, technology, policy. 
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Chapter1 Preface & Theory 

1 Background 

1.1 International background 

From the early eighteenth Century to the mid twentieth Century, many countries in 

the world to pursue economic growth as the primary goal, they only think that only 

economic growth can really improve the quality of life of residents. The pattern of 

economic growth in this single economic growth model has embodied the high 

consumption of resources, high emission and low efficiency of the use of pollutants. In 

the latter half of the 19th century, with industrialization in developed countries in the 

global scope rapid development, the consumption of natural resources and environmental 

quality damage is becoming more and more serious, natural resources from rich to poor 

further hampering the economic growth. Since the middle of the 20th century, the 

developed countries began to view from the only concern about the relationship between 

economic development and the quality of life of the residents gradually shifted to the 

research on the relationship between economic development and environmental quality, 

in the pursuit of economic growth also began to emphasize the protection of 

environmental quality. Currently many developed countries in pollution control and 

environmental protection has made remarkable achievements, the spillover effect of 

damage to the environment, because of strong, so developed countries not only 

emphasizes the domestic environmental protection, and called for and require developing 

countries to take the same standard for environmental governance and maintenance. 

However, due to the industrialization of developing countries started late and slow the 

process of modernization, which leads to its and between developed countries in the 

world there is a huge gap between the rich and the poor, the living standards of the 

residents from the moderately developed countries gap is still large. For less developed 

countries, the development of the economy to solve the problem of poverty and 

backwardness of the country is the first goal, and to solve the problem of environmental 

pollution has not caused enough attention. 
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For environmental and economic problems, people first consider the relationship 

between human development and environmental resources. In general, environmental 

problem is a result of excessive population growth and the continuous improvement of 

living standards, human demand for material products and spiritual products put 

forward higher requirements, and to social production process pressure, forcing people 

to greatly develop relatively limited environmental resources, the environment due to 

limited resources development and dried up, make the environmental system, out of 

balance. At the same time, the increase of population density, this mass of waste in the 

form of "three wastes" back to the environment. When harmful substance content more 

than environmental capacity, makes pollution. 

From the micro perspective, the economic reproduction process is the fundamental 

cause of environmental problems, environmental resources and environmental quality 

as a Shared resource, and the corresponding production business environment is 

considered an external factors. The environment destruction and pollution are not 

affected by the market mechanism function, the so-called "market failure". Each 

production management enterprise, as long as it is profitable for the purpose, it is 

concerned with how to make full use of existing environmental resources to achieve 

maximum economic benefits, so as to meet their business objectives, place may cause 

negative environmental impact in a business decision, be regarded as external factors, 

and these external factors for the whole society is the real cost. But, the enterprise will 

not due to the environmental pollution and damage increased the cost of spending, nor 

benefit because of the improved environment. For enterprises, caused by external 

factors, directly or indirectly, the economic value of the corresponding market 

mechanism, and make it come to pass. In the absence of a highly developed science and 

technology and a sound legal guarantee, and owns many cases, the population pressure 

environment problems is obvious. 

1.2 Domestic background 

Environment is the resource base of human activities, human nature, the 

development of natural resources at the same time to obtain resources from nature. With 
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the development of economy, human activities have caused different degrees of damage 

to the environment. Of the industrial revolution, the progress of science and technology, 

high level of development of productive forces and human nature to obtain the ability and 

the ability of environmental intervention is more and more big, coupled with cognitive 

limitations and subjective consciousness, resulting in environmental pollution is 

becoming more and more serious. Environmental pollution problem has become a focus 

of social concern. 1987 social environment and Development Committee submitted the 

report "our common future", formally put forward the concept of sustainable 

development, but sustainable development at this time only at the theoretical level, the 

problem of environmental pollution and not disappear as a result. 

With the development of economy, the improvement of people's living standard 

and the increase of national income, people's demand for environmental quality has 

been gradually improved. China as a developing country, the level of economic 

development and developed countries have a certain gap, the development of the 

economy while causing a lot of environmental pollution problems. Especially in Beijing, 

Tianjin and Hebei region, often haze, dust weather, air pollution is serious, serious harm 

to the people's health and the safety of travel, therefore, environmental issues gradually 

aroused people's attention must take measures to control pollutant emissions, is 

everybody clear water and blue sky, countries and governments at all levels have held 

meetings to environmental protection measures, and vigorously promote the importance 

of environmental protection. Li Keqiang in March 2014, the government work report 

pointed out that the need to increase efforts to protect the ecological environment, 

focusing on strengthening water, soil, air governance, strengthen pollution prevention 

and treatment. Governance pollution should focus on governance, focusing on 

governance haze frequently occurred in the city, the key is to control the inhalation of 

particulate matter. The government, enterprises and residents to participate in the joint 

prevention and control. In addition, the report also proposed to strengthen the protection 

of water resources, the implementation of clean water action plan, focusing on 

remediation of pollution in the watershed, and the implementation of soil remediation 

projects. From the 2014 government work report can be seen in the country's 
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determination and efforts to control environmental pollution, ecological environment 

construction is imperative, the top priority. 

(1) China the present environment situation 

The environmental situation is not optimistic in China, environmental problem has 

become one of the important factors that affect and restrict the economic sustainable 

development, it is mainly manifested in the following four aspects(table1): 

Table1-The environment situation of China 

Step Content Analysis 

1. The relative shortage of 

resources, endanger the material 

base of sustainable development 

 

Because of the huge population 

base, per capital resources is well 

below the world average. Fresh 

water, arable land, forest, grassland, 

four types of resources per capital 

is only the world average of 28%, 

32%, 14% and 32%; Only tungsten 

and rare earth metal mineral 

resources reserves per capital than 

the world average per capital value, 

the rest of the main mineral 

resources per capital are lower than 

values. The spatial distribution of 

resources, the north and the south 

of arable land accounts for the 64% 

of the total arable land and 64% 

respectively, and the fresh water is 

18% and 82% respectively. 

Resources quality is relatively poor, 

mineral is generally low grade, 

difficult mining, iron ore 90% is 

lean ore; Arable land, high yield 
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and stable yield farmland accounts 

for only 20% - 30% of the arable 

land. More bad is due to the 

unreasonable development and 

utilization, and environmental 

pollution and destruction, 

aggravated the shortage of 

resources. Cultivated land annual 

net loss of more than 199980 m2, 

the national more than 600 cities 

have more than 300 cities lack 

water, an acute shortage of water in 

which there are more than 100 

seats. 

2. Serious environmental pollution, 

harm to the economic development, 

human health and social stability 

 Serious pollution in cities, the vast 

majority of total suspended 

particles concentration in 

atmosphere environment more than 

a dozen times the world health 

organization (who) standards. In 

the global atmosphere in the rank of 

the most polluted cities, Chinese 

cities account for 1/2; Acid rain 

area has 30% of the total land area, 

and in Europe, North America, has 

become one of the world three big 

acid rain District, according to 

statistics, 77 cities only the 

economic loss caused by acid rain 

each year more than 140 one 
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hundred million yuan. The vast 

majority of urban river polluted by 

different degree, more than 130 

runs through the city's main rivers 

in line with the surface water of the 

second class standard only 18, 

accounting for 13.8%, a lot of loss 

of water, basic functions, directly 

affect people's production and 

living water and drinking water 

safety, the country, about 700 

million people drinking water 

tainted with escherichia coli, about 

170 million people suffer from 

organic pollution of water to drink. 

Urban noise, solid waste pollution 

is becoming more and more 

serious, two-thirds of the city is 

surrounded by rubbish, two-thirds 

of city residents live and work in 

excess noise environment, 

increasing pollution disputes. Due 

to the economic development, 

especially the township and village 

industrial pollution, environment 

pollution from urban to rural, from 

industry to agriculture, from the 

coast to the trend of the 

development of the mainland. 
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3 Ecological destruction, causing 

great damage and disaster, a threat 

to human survival environment 

 

Ecological destruction phenomenon 

in China can not be ignored. 

According to the survey, soil and 

water loss area of 3.8 million km2 

and a third of the total land area. 

Land of sand the area of 50 ~ 60 s 

of the 20th century average 

extension 1560 km2, is 2100 km2, 

70 ~ 80 s and into the 90 s, 2460 

km2; An annual increase of 

grassland degradation, 

desertification, salinization area of 

more than 1333200 m2, has 15% ~ 

20% of plant species have been 

extinct, many wild animal 

populations decreased dramatically. 

Ecological damage caused by 

frequent natural disasters, the 

economic loss caused by natural 

disasters every year around 3% of 

GDP, natural disaster losses as high 

as 3007. In 2013, 6 billion yuan, 

accounting for 6% of 

GDP.Ecological damage to people's 

living environment is becoming 

more and more bad. 
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4. Lack of environmental 

protection, has affected the 

international trade, have increased 

pressure on the performance of the 

international convention 

 

Environmental protection has 

become a green "non-tariff 

barriers", are not up to the standard 

of the international trade and 

environmental protection 

requirements, each year about more 

than $7.4 billion in exports 

adversely affect and purchase. The 

international community and the 

United Nations agencies 

established more than 130 

international environmental 

conventions and agreements, China 

have joined a series of conventions 

and agreements, under tremendous 

pressure in terms of performance. 

Look from the macro level of economic development, since 1949, we passed a 

speaking speed is not only the quality and later speak development not only attaches 

great importance to the sustainable development path. High growth, high input, low 

output, high growth, the vicious circle between the whole economic life showed high 

resource consumption, low return on capital, slow turnover of funds, serious loss waste, 

non-standard, social worker, low income, labor behavior cost increase, typical extensive 

economic characteristics, such as economic life hidden deep contradictions(table2). 

China is a developing country, with a view to the future how to catch up with the 

developed country level, but the environment is not changed, the economic life of not a 

good solution, then we will not continue to grow, let alone to catch up with developed 

countries, is also impossible to maintain existing level, and in the countries are trying to 

develop international background, stagnant or even reverse will be eliminated, so we 

must attach great importance to the sustainable development strategy, strategic policy 

and science. 
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Table2-The basic national conditions of China nowadays 

 

Environmental problems in China, its reason is various and multi-level, both the 

objective, and subjective, both the history, reality, both the political, economic, 

technology, culture and so on a variety of reasons(table3). 

Table3-The primary sources of environmental problems and the reasons 

        Reasons   Content Analysis 

Behind the concept, which is the 

root cause 

 

Long-term since, China's dominant 

is a kind of only pay attention to 

economic benefits, ignore the 

ecological benefits, one-sided 

understanding social benefits, for 

meet the needs of modern 

peoplewithout considering the need 

and the development of the 

development of future generations. 

So far, this kind of distorted the 

coordinated relationship between 

environmental protection and 

economic development of the 

traditional concept of development 

are still deeply rooted, especially 

some leadership know there are still 

some misconceptions in sustainable 

development. Because the ideas 
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behind and misunderstanding, make 

some leaders used to focus on 

economic development without 

considering the number of speed 

and sustainable utilization of 

resources and ecological 

environment protection, economic 

growth depends on the extension of 

high input, high consumption, low 

output and low efficiency, at the 

expense of the environment in 

economic development, the result 

will inevitably lead to serious waste 

of resources and environmental 

problems. 

  

 

Backward economy 

 

On the one hand, the economy is 

not developed, limiting the people's 

demand for environmental quality, 

food problem is more important 

than environmental protection, 

environmental protection not 

important on the agenda. On the 

other hand, the lack of economic 

support to protect the environment. 

According to research, 

environmental protection 

investment amounted to 1.5% of 

GDP, can control, the basic 
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problems of environmental 

pollution and destruction of 2% ~ 

3%, can improve the environment 

quality. The western developed 

countries have adopted high input, 

high-tech method to solve the 

problem of environmental 

protection, the environmental 

protection investment as a share of 

GDP are 2% ~ 5%, and China for 

many years an average of 0.6% ~ 

0.8%, above 1.4% in 2014. 

 

Technology lag behind 

 

Environmental pollution in essence 

is a technology problem, most of 

pollutants are misplaced, not by use 

of resources. Advanced technology, 

process, equipment can make full 

use of resources and energy, reduce 

waste and pollution. China's energy 

consumption per unit GDP is 

equivalent to 7 times that of the 

developed countries, and than the 

world average, 2 ~ 3 times higher. 

Other resources utilization rate is 

far lower than the level of 

developed countries. 

Means lag behind 

 

Whether from the macroscopic, or 

from the micro view, the means of 

environmental protection. And 
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economic development activities in 

major decisions on environmental 

impact assessment system has not 

yet been established, such as the 

structural pollution is mostly 

caused by the improper industrial 

policy; Although environmental 

planning synchronized with the 

national economic and social 

development planning, but failed to 

effectively into environmental 

planning, still free planning of the 

national economy and social 

development, both failed to form 

organic unified whole, also failed to 

synchronize their implementation; 

In addition to the weak 

environmental law and 

environmental legislation is not 

perfect, environmental law 

enforcement system and 

operational mechanism is not 

complete is the important reason 

for the enforcement of 

environmental protection, 

environmental protection law 

enforcement ability is weak, cannot 

meet the need of the environmental 

protection; Accustomed to using 

traditional management style in 
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China, on the other means, 

especially the environment of 

economic means to apply enough, 

both the lack of environmental 

protection product tax, 

consumption tax, such as emission 

trading restrictive environmental 

economic stimulus, also lack of 

encouraging economic and 

technical policies of environmental 

protection. 

(2) The present situation of China's economic development 

Since the reform and opening up, China's rapid economic development, industrial, 

agricultural and the rapid development of the tertiary industry, GDP increase year by 

year and in 2010 GDP surpassed Japan for the first time to become the world's second 

largest economy, the Chinese miracle attracting the attention of the world. However, 

although the total economic output continued to rise, increasing economic output, but 

resource consumption is further increased, even more serious environmental pollution, 

economic growth over reliance on investment and exports, potential for China's 

economic growth insufficient, resulting in China's economic development bottle neck 

effect(table4) 

Table4-The similarities and differences of China's economic 

Period Before the reform and opening 

up 

After the reform and opening 

up 

Extensive and 

intensive(elements 

used) 

Extensive mainly, high 

input, high consumption, slow 

technical progress 

Tend to intensive type, 

high input, high consumption, 

technical progress to speed up 

Intension  

and extension 

Expansion of the number 

of scale, mainly to expand the 

scope of 

Number of scale 

expansion, extension to 

expand as the main 
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Accumulation 

and consumption 

High accumulation, low 

consumption 

High accumulation, low 

consumption 

Industry choice Heavy industry is the first Continuous adjustment and 

evolution of industrial 

structure 

External economic 

relations 

Inward oriented, emphasizing 

independence, self-reliance 

utward oriented, open to the 

outside world, over reliance 

Domestic and external 

demand. 

Domestic demand promotion Investment and external 

demand 

Development and 

resource environment 

High consumption, high 

emission, shortage of 

resources, sacrificing the 

environment, not sustainable 

High consumption, high 

emission, shortage of 

resources, sacrificing the 

environment, not sustainable 

Speed and efficiency Pay attention to speed, despise 

efficiency, high speed, 

High speed, high efficiency, 

efficiency is improved. 

 

2 Literature review 

  With regard to the theory of coordinated development of economy and environment, 

different economists have different research emphases, so the conclusions are not the 

same. From the point of view of the evolution of the theory of harmonious development 

of economy and environment, these theories are around the economic growth and the 

environment whether coordinated development research and eventually settled into the 

study of sustainable economic development problems. 

2.1 Foreign literature review 

There is a close relationship between economic growth and environmental quality, 

and economic growth will inevitably have different degrees of impact on the 

environment, at the same time, environmental quality and economic growth in a reverse 
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relationship. In the early stage, the economic growth, which is at the expense of 

environmental quality, causes the environmental carrying capacity to reach the limit. In 

order to improve the environmental quality, we need to increase investment in 

environmental governance, thus slowing down the speed of economic growth. People 

because of different stages of the development of the environment, the level of science 

and technology development is different, they study the relationship between the 

environment and economic growth focus is different, the conclusions are different. 

From the environmental economic theory development history, about the relationship 

between economic growth and environmental points of view, through the "relative 

constraints -- absolute opposition: coordination of three stages, corresponding people's 

attitude has also experienced a" optimistic - pessimistic - rational "three stages. 

The first phase, 1960s years ago, mainly to study the relative scarcity of 

environmental resources, the relationship between environmental issues and economic 

growth is optimistic. At this stage, Marshall made a great contribution to the theory of 

environmental scarcity, Marshall admitted that the scarcity of resources will lead to 

rising prices of products, but the lack of such a constraint on economic growth holds 

negative attitude. The second stage, from 60 to 70 in twentieth Century, people believe 

that economic growth and the environment is absolutely opposite, the environment and 

economic growth with a pessimistic attitude. The third stage, after the seventies of the 

20th century, people's understanding on the relationship between economic growth and 

environment tends to be rational, that resources and the environment is relative and 

absolute unity, aware of the economic growth and environmental quality should be 

coordinated development. During this period of the representative: classical economist 

Adam Smith in the wealth of nations "mentioned: the relative scarcity of resources and 

the environment will be reflected in the price of goods, and the stagnation of the 

economy development is the key lies in the unreasonable distribution of resources are 

relatively scarce[1].The main reason for the deterioration of the ecological environment 

is economic development, and its root is the development of science and technology, 

Meadows said in the limit of growth. The first task to protect the environment is to 

achieve zero economic growth[2]. Hennicker Rolf in the general framework of 
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multidisciplinary environment modeling emphasizes the coordinated development of 

economy and ecological environment, and that in the realization of economic growth at 

the same time, we should pay attention to maintaining a good ecological environment, 

not at the expense of environmental costs in exchange for economic growth[3]. 

In the 18th century, Adam Smith made the limit of population and economic 

growth theory, Ricardo put forward the "theory of the relative scarcity of resources view 

and other relevant relationship between the economy and the environment argument. 

But at that time, people pay more attention to in the coordinated development of its 

economy, and not of the economy and the environment coordinated development. In 

1970s, during the period of Keynes's popularity, the environmental and ecological 

problems were gradually highlighted with the economic growth, and exposed to the 

public's sight[4]. 

In 1962, Rachel Carson in the book, "Silent Spring", for the first time to the human 

reveal environmental pollution to ecological system and human society produced 

tremendous effect, make people begin to pay attention to the environmental pollution 

problems, effectively promote the global environmental protection work [4]. In the 

middle of the 20th century, Leontief (Leontief) will be put into output analysis method 

as an economic analysis tool for environmental and economic relationship analysis, and 

achieved remarkable results [5]. So many scholars have begun to use the input output 

model in the study of economic and environmental correlation, which has opened a new 

road of economic and environmental research. 1966. Boulding used system method to 

analyze the relationship between economy and environment, he believes that economic 

system is a closed loop system, and advocate of reserves, recuperate, welfare economic 

development model [6].  

In 1987, on behalf of the World Commission on environment and development and 

the former Norwegian Prime Minister Gro Harlem Brundtland Report "we common 

future", formally proposed the concept of sustainable development: in order to meet the 

needs of contemporary people, at the same time, no damage of future generations to 

meet their own needs ability [7]. Then people found that sustainable development is a 

kind of development strategy related to environmental protection, not only the 
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sustainable development of economy, but also the harmonious development of economy 

and environment. 

In the late 70 "s, with the development of a large number of economic and 

environmental studies, environmental economics, environmental ecology, 

environmental management and other emerging disciplines developed rapidly. At the 

beginning of 1990s, foreign economists began to Empirical research on the relationship 

between environment and economy, the most of which is to use the Kuznets curve to 

describe and explain the relationship between the environment and the economy. In 

1992, the United States economist g, Grossman and a. Kureger according to the 

relationship between environment and economy of the proposed an environmental 

Kuznets curve hypothesis, and try to explain and the quality of the environment in a 

country or region with economic growth presents worsened firstly and then improve the 

trend, namely economic development level there is a turning point, reach the inflection 

point, the deterioration of the environment degree decreased with the economic growth 

and environmental quality get improved [8]. Of course, there are some economists 

believe that the existence of EKC curve is not absolute, and because of a variety of 

factors, such as political, cultural and other factors may affect the shape and trend of 

EKC curve. In recent years, the decomposition analysis method is introduced into the 

study on the Environmental Kuznets curve, the scholars will be structural changes, 

technological progress, scale of economy, and the government environmental pollution 

as the main reason to study. 

British economist Barbara ward and American microbiologist Rene Dubos (2009). 

Analysis of since the industrial revolution, unreasonable human activities of production 

and consumption in various regions caused by all kinds of pressure, puts forward the 

concept of economic environment, advocating human join hands to protect our survival 

environment of the earth [9]. 

Norgaad (1990) put forward the theory of coordinated development, that through 

the feedback loop can achieve the common development of ecosystem and society [10]. 

Grossman and Krueger (1993) through carries on the analysis to the influence of North 

America free trade agreement will have on the natural environment, with quadratic 
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curve simulated the link between economic growth and all kinds of pollution index and 

further draws the conclusion that economic growth and environmental pollution in 

curve showed an inverted U shape, is named for the Environmental Kuznets curve 

(Environmental Kuznets curve theory, the hypothesis that environmental quality at the 

beginning with the growth of social economy showing a trend of gradual deterioration 

of the, but with development to a critical value, environmental quality will gradually 

improve [11]. 

Since twenty-first Century, many researchers in foreign countries have adopted 

different research methods according to the different sources of data in different regions. 

The existence of environmental Kuznets curve is tested by the method. 

Herman E. Daly (2001) that exist in the form of a variety of natural life natural 

resources are limited, the human unreasonable activities will makes regeneration system 

can not be healed, and in "beyond growth: sustainable development economics" the 

work in the sustainable development as a new concept, its core is the quality of growth 

and by no means the only as the number increases, and called on people to change since 

the industrial revolution of traditional and backward economy, gradually formed green, 

no pollution, no damage to the ecological cycle forward model [12]. Robert (2002) to 

social development and pollution control on the equally important position, that there 

are not absolute contradiction between the environment and social development, and 

called on the government to use the environmentally friendly technologies and the use 

of natural resources in the macro for unified management and arrangement, to 

coordinate the economic and environmental balance by the constraints of resources[13]. 

Roca (2011) were collected and analyzed Spain's various economic environment data, 

and through to the data with the residents income of linear regression model, simulation 

results show that, the relationship between SO2 emissions and income follow developed 

countries establish the typical EKC experience curve [14]. 

Lenzen J D (2002) design the environment - economy - energy system 

development level index system, the selected indicators were placed into each 

independent system to analyze the relationship between environment, economy and 

energy systems, and on the relationship between the coordination state of measurement 
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and evaluation [15]. 

Song (2008) by dynamic environment data of most provinces in China were 

analyzed and that between the main pollutants in industrial produce emissions and GDP 

two showing developed countries typical Kuznets hypothesis, and this proved the model 

hypothesis is also consistent with some developing countries in some areas [16]. 

Fodha and Zaghdoud (2010) through the study of the relationship between 

industrial pollution and economic growth in Tunisia, confirmed the existence of U type 

relationship between industrial pollution and economic growth in Tunisia [17]. 

Boulding (2010) through the analysis of the relationship between economic system 

and environmental system, and points out that the irrational human economic activities 

will be on the earth's environment caused serious damage, called for the establishment 

of a new economic development mode, namely in the economic development while 

protecting the natural environment, economy and environment of the cycle of 

sustainable development[18]. 

2.2 Domestic literature review 

Domestic research on the relationship of environmental economy is relatively slow. 

In the rapid development of China's economy and comprehensive strength continue to 

increase at the same time, environmental problem has become increasingly prominent, 

China's government departments and experts and scholars also recognize the importance 

of coordination between environment and economy. Therefore, the study of the foreign 

development more perfect theory and research methods, combined with the situation of 

our country, to put forward some advanced theory and model. 

Nanjing University Professor Yu Hui Zuo (2003) in the "environmental 

economics," a book the economic environment is refers to many relationship exists 

between the ecological quality of the environment and human activities, and the relation 

between environment and economic problems of the purpose is to solve in the process 

of economic development, how to cut the effective implementation of the environment 

to reasonable protection, to ensure the sustainable development of economy in the 

future, so that the relation between environment and economic research can provide 
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reference for the government in the formulation of economic development and 

environmental protection strategy planning and related policies[19]. 

Guo Tianpei, Professor of Dongbei University of Finance and Economics (2008), 

established the regression curve model to the whole work from different regions in 

China.The perspective of industry pollution data and analysis to study the relationship 

of pollution and economic production, and through empirical analysis method for 

determine the current China's environmental quality is good or bad, fully explain the 

between environmental quality and economic development in China, the contradiction 

between [20]. 

Qinghai Normal University professor Zhao Qinglin (2010) in developed countries 

to establish environmental Kuznets curve theory as the basis foundation concrete 

analysis simulated the link between Qinghai Province economic development level and 

the production of pollutants emission, lists the typical provinces of the contradiction 

between environment and economy and the longitudinal comparison, according to the 

specific circumstances of the province proposed constructive opinions [21]. 

Li Keguo (2009) from the perspective of the overall measure the development of 

social production and pollution occurs between the inevitable connection, and points out 

that the continuous deterioration of the social environment, from the understanding is 

human to the natural ecological law disdain; from the economic, people don't from the 

social development as a whole the relationship between economy and environment 

planning, only pay attention to the growth of single, did not see the green production for 

the significance of social sustainable development [22]. 

Wu Yuping (2002) construction of the Beijing City Economic Growth and 

environmental pollution level of EKC model, concluded that curve showing significant 

Kuznets inverted U curve characteristics and than developed countries over apex curve 

in a relatively short time, and explains the formation beyond the development stage in 

developed countries the reason [23]. 

Wu Kaiya(2003) explores the link between Anhui Province regional per capita 

GDP and industrial waste water, waste gas, solid waste discharge amount, using the 

correlation analysis of the degree of correlation between the method of index data, were 
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constructed with the characteristics of the region's EKC curve [24]. 

Wang Ruiling (2009) selected in China from 1985 to 2008 economic and 

environmental data in statistics. The conclusion is that the Kuznets curve of industrial 

waste emissions in China is not necessarily a typical environmental Kuznets curve, but 

showed a n type, V type, etc. various shapes [25].  

Peng Shuijun package and group (2009) use from 1996 to 2008 inter provincial 

panel data in China, the relationship between the economic development and discharge 

of the three wastes, etc., 6 kinds of pollution indicators of regression test found that 

typical environmental Kuznets inverted U-curve formation depends largely on 

environmental quality indicators and the evaluation methods of selection [26]. 

Hao Dongming and Cui Huahua (2008) to simulate the Shaanxi Province industrial 

waste discharge by using correlation analysis method of the library environment 

Kuuznets curve, analysis of its characteristics and analysis of its causes, as the relevant 

government departments to provide practical countermeasures and suggestions [27]. 

Cai Fang (2009) using principal component analysis method to remove the 

population, resources and environment and other system indicators of China, 

constructed a model of the three, the sustainable development of China's economic 

analysis [28]. 

Li Ruie and Zhang Haijun (2008) research analysis the dynamic index of China's 

economic environment, so as to obtain several provinces in China's economic growth 

and industrial waste pollution in the presence of significant correlation, on the future 

development of reasonable inference, and confirmed the environment appear line [29]. 

Deng Ziqiang (2008) analyzed the economic and environmental pollution data of 

Chang Zhu Tan region for 16 consecutive years, and found that the land of Hunan 

District part of the pollution indicators and GDP per capita simulation curve showed the 

typical features of the Environmental Kuznets Curves, in contrast, Zhuzhou City and 

Xiangtan City environmental pollutant emissions and per capita GDP is positive U 

shape feature[30]. 

Lunin and Li Guoping (2009) finishing in China from 1995 to 2008 data system of 

introduced last capital investment of Environmental Kuznets curve theory to make 
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correlation test, and confirmed the development in many areas of China in accordance 

with the features of the Environmental Kuznets curve, economic growth and 

environmental pollution are significantly correlated[31]. 

Song Xiaodan (2011) using the factor analysis of modern statistical analysis 

methods and the coordination of the establishment of Nanjing University the system of 

economic development and environmental system of Nanchang city is designed and 

established[32]. 

 

3 Research significance and method 

3.1 Research significance 

This paper studies the relationship between economic growth and environmental 

quality in the context of the declining environmental quality in Hebei province. It has 

certain theoretical significance and practical significance. 

(1) Theoretical significance 

The relationship between overseas on a regional economic growth and 

environmental quality research started relatively early, more mature theory is the theory 

of Environmental Kuznets curve (EKC), by domestic and foreign scholars empirical 

studies have found, the manifestation of the different regions of the economic growth 

and environmental quality of the Environmental Kuznets curve (EKC) is not the only 

one. Comprehensive domestic research literature, taking Hebei Province as the research 

object of literature is relatively small. In this paper, the use of the theory of 

Environmental Kuznets curve (EKC) analysis of the relationship between 

environmental quality and economic growth in Hebei Province, selected indicators on 

behalf of zoology environment, Hebei Province Environmental appear line (EKC) the 

forms and the causes of, enrich the selection of indicators and the EKC theory research, 
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has certain theory significance. 

(2) Practical significance 

In the early stage of national economic development, extensive economic growth 

mode, low scientific and technological level, people lack the concept of environmental 

protection, so the development of the economy is at the expense of the environment. 

Therefore, environmental problems and economic growth are closely related, mutual 

influence, can not ignore the development of any one party, must pursue the 

coordination of the two, sustainable development. , Hebei Province, the geographical 

position is very important. It is around the national political, economic and cultural 

center, Beijing, is an important part of Beijing Tianjin Hebei metropolitan area, since 

ancient times that is in Gyeonggi Province, regardless of the geographical location and 

the economic strategic planning in Hebei in the crucial position. Since the reform and 

opening up, Hebei's economy has developed rapidly, the total output of the economy has 

been developing rapidly, the industrial structure has been optimized and adjusted 

continuously, the quality of people's life has been improved year by year. But in recent 

years, with the development of economy, environmental problems in Hebei Province is 

becoming more and more serious. It is not only a threat the health of the people of this 

province, lower the quality of life, thereby affecting the economy stable development, 

but also a serious threat to the environmental quality of Beijing, Tianjin and other cities. 

To study the relationship between economic growth and environmental quality in Hebei 

Province, analysis of the influencing factors of causes of Hebei Province, the 

Environmental Kuznets curve (EKC), and put forward countermeasures and suggestions, 

for Hebei Province, improve the quality of the environment to provide some reference 
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to the decision-making and strategic position in the area of Beijing, Tianjin has great 

practical significance to improve the Hebei Province. 

3.2 Research theory:Environmental Kuznets curve (EKC) correlation theory 

（1）Connotation of  EKC theory 

Kuznets curve is the first by the American economist Simon. Kuznets in the 20th 

century 50's of Kuznets through to 18 countries income gap and economic growth data, 

data for empirical analysis. That there is a worse before and after the improvement of 

the relation curve between economic growth and income gap in all sectors. To economic 

growth as abscissa, the income gap as the ordinate. With the development of economy, 

the income gap is pulled gradually big, when economic growth to a certain extent, 

which is the turning point, the income gap with the economic growth will be reduced 

gradually, in the coordinates of the map showed inverted U-shaped curve, the scholars 

will be known as Kuznets curve  of the relationship between income gap and economic 

growth. The theory has aroused extensive discussion and research in the academic field. 

The economic growth and environmental pollution are similar to the income of the 

Kuznets curve[33]. 

In 1991, American scholar Grossman and Krueger analyzed the impact of 

institutional changes on the environment, first select the suspended particulate matter 

and sulfur dioxide and dust the environmental quality index, establish and per capita 

income of the basic model, per capita income and environmental quality of empirical 

analysis, that environmental quality and per capita income relationship is similar to 

income Kuznets curve, also presents the inverted U type, namely with the growth of per 

capita income, environmental quality is deteriorating, when per capita income reached a 

turning point, environmental quality will gradually improve and turning point in per 

capita GDP 4000 to 5000 dollars. Then in 1995, Grossman and Krueger and of 66 

countries around the world to different local environment pollutants and economic 

growth relationship study found, pollutant emissions and per capita income is inverted 

U-shaped. Therefore, the economic growth and environmental quality of the inverted 
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U-shaped curve relationship known as the Environmental Kuznets curve (EKC)[34]. 

Environmental kuznets curve (EKC) of meaning is to point to: a state in the early 

stage of economic development, economic development level is not high, at the primary 

stage, economic growth mainly depends on the resource intensive heavy industries, such 

as backward technology level, the environmental protection consciousness of people is 

low, at the expense of the environment to pursue more economic benefits, resource 

inventory is big, cost is serious, so the environmental quality with the development of 

economy and deterioration[35]. When economic development to a certain level, 

industry structure optimized gradually, the proportion of the tertiary industry, high 

energy consumption, high pollution of heavy industry reform or banned, light industry 

and service industry to develop, and gradually from the traditional extensive economic 

growth mode to the mode of resource saving and environmentally friendly development, 

scientific and technological level, the environmental protection consciousness of people 

began to increase, the government also gradually realize the importance of the 

environment, and began to intensify environmental protection. Economic growth to 

promote technology progress, the government put more environmental governance, 

environmental quality will improve step by step with economic growth, so a inverted 

u-shaped relationship is present. 

(2)EKC model and common form 

Environmental kuznets curve (EKC) has caused the attention of the academia and 

governments, economists are choosing different countries of the economic growth and 

environmental quality of the data validation is in line with the environmental kuznets 

curve (EKC) hypothesis of inverted U type, the results show that environmental quality 

and economic growth in many developed countries in accordance with this hypothesis, 

presents the inverted u-shaped, some environment pollution and economic growth in 

some countries and regions appear to U, have a plenty of U, have a plenty of N, N type, 

form, etc., so the inverted U type is not environmental kuznets curve (EKC), the only 

sign of form[36]. Integrated the extensive research of scholars at home and abroad, the 

environmental kuznets curve (EKC) model will typically have a functional quadratic 

function model, linear model, logarithmic function type three times and logarithmic 
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quadratic function model, logarithmic function model, three times common model 

equation are shown in table 5： 

Table5：Common model equation of environmental Kuznets curve (EKC) 

Model species Model equation 

linear function 

 

quadratic function 

 

cubic function 

 

Logarithmic function 

 

quadratic function of logarithm 

 

cubic function of logarithm 

 

Scholars at home and abroad are the most commonly used model equation is three 

function model, namely ，  y represents the 

environmental quality index, x represents the economic growth indicators, epsilon as the 

random error term, from the model of the coefficient value can be judged, and y and x 

roughly relations, environmental kuznets curve (EKC) of several kinds of common 

forms are table 6:  

Table6：Common manifestations of environmental Kuznets curve (EKC) 

Coefficient value Shape 

 

Inverted U type 

 

U type 

 

N type 

 

Inverted N type 
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Line type 

As can be seen from the table 6, Environmental Kuznets curve (EKC) there are 

five common forms of expression, that is, between economic growth and environmental 

quality, there are five kinds of relationships: traditional inverted U type, U type, N type, 

inverted N type, linear type(table7). 

 

Table7-Relationships about Environmental Kuznets curve (EKC)  

Type Content Graphic 

Inverted 

U type 

Inverted U-shaped relationship is the relationship between 

Grossman and Krueger first study, it is found that economic 

growth and environmental quality and later by many domestic 

and foreign scholars to verify, many developed countries with 

the inverted U-shaped relationship, the foreign scholars think 

economy reached a certain degree of and environmental 

quality will prompted by economic automatically improve, so 

many foreign governments is "pollution first, treatment after 

the road. If you use the horizontal coordinates to represent the 

per capita GDP, the vertical coordinate indicates environmental 

pollution, the relationship between economic growth and 

environmental pollution performance. 

As shown 

in figure 1 

 

U Type Some scholars through empirical study found that some local 

economic growth and environmental quality of relationship is 

not consistent with the traditional inverted U type, but with 

the development of economy, environmental pollution first 

decreased, then rises gradually, that with the increase of per 

capita income, environment, the first is the improvement of, 

and then deteriorated, performance is U-shaped in graphics. 

Such as 

shown in 

figure 2 

N Type Due to the empirical process, selection of the different As shown 
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indicators and data of different time periods, different 

methods and regional have special national conditions. 

Therefore, some scholars found economic growth and 

environmental quality may also show n-type, namely 

environmental pollution with economic growth first 

deterioration and change good further deterioration, 

performance is n type on the map, there are two turning 

points, At the early stage of economic development, resource 

needs a lot of investment, irrational industrial structure, the 

extensive mode of economic growth, government didn't pay 

enough attention, environmental pollutant emissions, a 

gradual deterioration of environmental quality, along with the 

further development of the economy, the government began 

to increase the environmental protection, the gradual 

optimization of the industry structure, reduce environmental 

emissions, the environment will be improved due to the 

environmental pollution control efforts is not enough, the 

proportion of the second industry is still too large, the 

pollution of the environment appeared to deteriorate. 

Empirical studies have found that many developing countries 

have the N environmental Kuznets curve (EKC), which is related 

to the special national conditions and economic structure of 

developing countries. 

in figure 3. 

Inverted 

U type 

 

Domestic and foreign scholars in the verify the relationship 

between economic growth and environmental quality in 

different regions is in accordance with the Environmental 

Kuznets curve (EKC) traditional inverted U type, it was found 

that the N type relationship between economic growth and 

As shown 

in figure 4 
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environmental pollution in some areas has, namely with the 

increase of per capita income, environmental quality first is to 

improve the. When the economy develops to a certain level, 

reaching a turning point, environmental quality will gradually 

decreased, but when the economy further development, to 

achieve the second turning point and environmental quality 

will improve, in coordinate chart performance for N type, 

there are two turning points. 

 

Linear 

type 

Some scholars study found that economic growth and 

environmental pollution in some areas is monotonically 

increasing relationship, that with the development of 

economy, the increase of per capita income, environmental 

pollution is gradually rising, synchronization relationship 

between the economic growth and environmental pollution is 

linear relationship, the table now graphics is a rising trend line, 

as shown in figure 5. This may be because the level of 

economic development in some countries is different, the 

difference of technical and industrial structure, or the time 

span of data selection is too small, the relationship between 

economic growth and environmental quality has not yet 

appeared turning point. It can be predicted that with the 

development of economy, the implementation of the 

government's environmental protection policy, the situation of 

environmental quality will be a turning point. 

As shown 

in figure 5 
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Figure1 -Environmental Kuznets curve (EKC) typical inverted U type, 

 

Figure 2-Environmental Kuznets curve (EKC) U type 
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Figure 3-Environmental Kuznets curve (EKC) N type 

 

Figure 4-Environmental Kuznets curve (EKC) typical inverted N type 
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Figure 5-Environmental Kuznets curve (EKC) typical linear type 

(1) Influencing factors of EKC formation 

The theory of Environmental Kuznets curve (EKC) is proposed it caused the 

upsurge of the academic study of the relationship between economic growth and 

environmental quality, found the manifestation of different countries the Environmental 

Kuznets curve (EKC) is not the same, the relationship between economic growth and 

environmental quality is not only showing the inverted U type, may also is a U-shaped, 

N, N - shaped, linear. The reason why there is a different curve relationship, domestic 

and foreign scholars have done a study, analysis of the environmental Kuznets curve 

(EKC) of the formation mechanism of the reasons, the main causes of several 

aspects(table8): 

Table8-Influencing factors of EKC formation 

Aspects Contnet 

Scale factor Scale, including economic scale, population size, industrial scale, with 

the development of the economy, the scale of the economy has gradually 

expanded, more and more population, the scale of the industry has 

become more and more huge. The bigger the economic scale and 

industry scale, the greater the input of resources, the increase of 

population also requires the consumption of resources. However, the 

carrying capacity of natural resources is limited, more than the carrying 
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capacity, the ecological environment is bound to deteriorate, and the 

development of the industry will emit a huge amount of pollution, will 

increase the environmental pollution. Therefore, the environmental 

Kuznets curve (EKC) showed an upward trend, that is, the left half of the 

inverted U curve. 

Structure 

factor. 

Panayotou (2003), pointed out that the economic development along 

with the change of industrial structure, in the initial stage of economic 

development, industrial structure still remain in the traditional 

agriculture based structure, less demand for resources, impact on the 

environment of small. With the further development of the economy, the 

industrial structure began to shift from agriculture to industry, resources 

began to be a large number of development, the factory's increase in 

emissions of a large number of pollutants, so the quality of the 

environment decreased by [42]. But when the economy prompted the 

development of industrial structure optimization and upgrading, to 

reduce the proportion of heavy industry, high energy consumption and 

high pollution industries to technology intensive, capital intensive 

industry transformation, light industry, service industry, ecological 

agriculture vigorously development, so environmental quality began 

gradually improved. 

 

Technology 

factor. 

 

Technical factors are not alone, but are included in the structural factors. 

Because technical factors will promote the optimization and upgrading 

of industrial structure, improve the level of technology, in order to 

change the way of economic growth. Economic development will 

promote the technological progress and advanced technology will 

eliminate backward production capacity, update equipment, improve 

energy efficiency, development of circular economy, energy-saving 

emission reduction technologies to be popularized, reduce resource 

consumption and pollutant emissions, so environmental quality will 
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gradually tended to improve. Technological progress makes the 

environmental Kuznets curve (EKC) showed a downward trend, that is, 

economic growth and environmental pollution is a decreasing 

relationship. 

Policy factor The government's environmental policy and pollution control efforts to 

control the emission of pollutants, it is essential to improve the quality of 

environment. When per capita income is relatively low, limited national 

income, the government used to environmental protection expenditure of 

funds, and the government did not to protect the environment have paid 

enough attention to, only the pursuit of economic rapid development, 

neglect of environmental protection. When the per capita income 

development to a certain extent, improve the national income, increases 

the investment of the government to control pollution, began to 

gradually realize the importance of environmental protection, increase as 

a result of efforts to protect the environment, improve the environmental 

protection laws and regulations, strict control of pollutant emissions, and 

the collection of sewage charges for different degree. Therefore, 

environmental pollution will get control, environmental quality began to 

improve. 

To sum up, the causes of Environmental Kuznets curve (EKC) of 

different forms of expression is mainly composed of scale factors, 

structural factors, technical factors, policy factors, the effect of the four 

factors on the Environmental Kuznets curve (EKC) is different, in the 

process of economic development, the four factors are not separate, but 

influence each other and work together. Therefore, in different countries, 

different stages of development, the relationship between economic 

growth and environmental quality will show a different form of 

expression. 
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3.3.Research methods 

(1)Literature review method. 

This paper first review of the research literature on the relationship between 

economic growth and environmental quality of domestic and foreign, on this basis, 

using the theory of Environmental Kuznets curve (EKC), relationship of Hebei 

Province's economic growth and environmental quality study. 

(2) EKC analysis. 

At first, this paper analyzes the theory of the Environmental Kuznets curve (EKC), 

literatures at home and abroad based on the selected index data of economic growth and 

environmental quality, environmental Kuznets curve (EKC) model is constructed, using 

SPSS software to Hebei Province Economic Growth and environmental quality of the 

econometric analysis. 

(3)Regression analysis method 

In economic variables, if an independent variable can explain the reasons for the 

change of the dependent variable, and the influence of other variables can be ignored, 

then we can use one yuan regression model. If a single independent variable is not 

sufficient to explain the dependent variable or variables are not separate, but effect is  

common to a plurality of independent variables. Therefore, it is necessary to consider 

the other independent variables due to the influence of variables to establish multiple 

regression model. Similar to one variable regression model, the independent variable is 

changed to a number of multiple linear regression equations (1). 

                       (1) 

Where x is the independent variable, y is the dependent variable, is the random 

error term, is regression coefficient, said when other variables unchanged conditions, 

units of the kth variable changes due to the influence of variable mean[37]. 

In order to carry out effective parameter estimation and model checking, the 

multiple regression equations need to be assumed. Multiple linear regression equation 

of the basic assumptions is to explain between variables does not exist multicollinearity. 
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That is to say there is no linear relationship between independent variables, namely any 

independent variables cannot be written as a linear combination of the other 

independent variables. If there is a linear correlation between the independent variable 

and the other independent variables, it is called the multiple co linearity. If there is a 

multiple co linearity between the independent variables, it may reduce the reliability of 

the test, the regression model of the lack of stability, multiple regression analysis will 

lose its significance. 

Multiple collinearity of the reasons for the emergence of May is because of the 

existence of trends in the same direction between independent variables, for example, 

with economic growth, above scale industrial proportion and foreign direct investment 

are the growth tends to, or explanatory variables itself, there is a strong correlation, such 

as scientific and technological progress and capital investment, area of cultivated land 

and agricultural fertilizer application rate, the association of two of the strong, so that it 

is easy to cause multicollinearity. 

Multiple collinearity test method according to the results of the regression test 

statistic to determine, if the entire regression equation fitted values is significant, but 

certain explanatory variables and parameters is not significant, indicating that there may 

be co linear. 

 

Summary of Chapter1 

Since a long time, in order to expand the development of natural resources and free 

use of environmental resources as the main symbol of the pattern of economic 

development, on the one hand, created the unprecedented huge material wealth and 

unprecedented social civilization, on the other hand also caused China resource shortage, 

environment pollution and ecological destruction and other major problems, 

fundamentally weaken and shake the foundations of modern society relies for survival 

and development. Environmental pollution in China's development speed is lower than 

the speed of economic development, but the trend of environmental deterioration as a 

whole is still didn't get effectively.Solution to economic growth and resource utilization, 
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contradictions and problems of environmental protection, pursue human economic, 

social and ecological sustainable development, has become China's current can not be 

ignored. 

Although total economic output continued to rise, increasing economic output, but 

resource consumption is further increased, even more serious environmental pollution, 

economic growth over reliance on investment and exports, the Chinese economic 

growth is lack of stamina, resulting in China's economic development bottleneck effect 

China must be the transformation of the mode of economic development, to intensive 

instead of the extensive type, to scientific and technological innovation driven "made in 

China" to "created in China", to investment, consumption and export will be 

coordinated to pull instead of relying on a single investment and export driven 

economic growth model of development, must adhere to the scientific concept of 

development, building a resource-saving and environmental friendly society 

This part mainly it introduce the research background and literature review, the 

relevant theories of investment and method. This essay introduces the Environmental 

Kuznets Curve (EKC) theoretical connotation, common model and form of expression, 

the influence factors of the EKC origin .In addition, the essay states the basic ideas of 

the method of regression analysis, multiple regression model. 
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Chapter2 The relationship between economic growth and 

environmental quality in Hebei province 

1 Situation economic development and environmental quality in 

Hebei Province 

1.1 Situation in Hebei Province Economic Development 

In recent years, rapid economic growth in Hebei Province, the comprehensive 

strength has been further enhanced. Hebei in 2015 per capital GDP reached 36,584 yuan, 

total revenue and local fiscal revenue to achieve a continuous and stable growth. In 

addition, living standards have greatly improved, the level of consumption of the 

province from 1993 to 1089 yuan rose to 10,749 yuan in 2015, the disposable income of 

urban and rural residents is higher than the national average, the three major industries 

have begun to actively secure reform and social and economic development has made 

gratifying achievements. 

（1） Total Economy 

Since 1993, the rapid economic development in Hebei Province, GDP showed a 

rising trend. In 2015, Hebei province's GDP reached 2.6575 trillion yuan, an increase of 

8.4% over the previous year, specifically Figure 6. It ranked sixth in the country's 31 

districts, and the 2015 rankings unchanged. 
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Figure6- Henan GDP Chart 

As can be seen from Figure 6, the total GDP of Hebei Province, the trend has been 

steadily rising. In 2002, the river GDP growth trends in North province was relatively 

flat in 2002, after GDP started to rise steadily, while 2014 growth is maximized. From 

1993 to 2015, the total GDP growth in Hebei Province from 169.084 billion yuan to 

2.657501 trillion yuan, an average increase of up to 11.73%. Through statistics, during 

the "Ninth Five" in Hebei Province, the average GDP growth rate of 9.8%, higher than 

the national average of nearly three percentage points; GDP "15" during the average 

growth rate remained stable, the national growth rate of 9.75%, higher than the national 

average of 1.5 percentage points, than "95" period by 1.8 percentage points. These 

economic indicators reflect the good momentum of steady economic rise of Hebei 

Province. 

（2 ）Industry Structure 

Since the reform and opening up, the rapid development of secondary industry in 

Hebei Province, has been gradually formed in the steel, coal, petrochemical, textile and 

other industries as the mainstay of the industrial structure. The second industry 

especially industrial enterprises on the economy contribution rate increased every year, 

in 2015 to 64%, secondary industry contribution rate is 13 times the first industry 

contribution rate is nearly twice the rate of the tertiary industry contribution. 2013 

baked State enterprises 500 list, Hebei has 17 companies on the list. Among them, 
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Hebei iron and steel industry enterprises to enter the global top 500 enterprises, ranked 

314. But now it seems, the old industrial enterprises in Hebei transformation rate, 

industrial structure change is slow, and the lack of production features. This not only 

caused a serious waste of resources and resource issues, slow down the pace of 

economic development, but also restricts the sustainable development of the economy 

in Hebei Province. 

In 2015， economic output continued to rise in Hebei Province, where the first 

industrial added value 318.67 billion yuan, an increase of 4.0% over the previous year; 

the secondary industry was 1.4001 trillion yuan, an increase of 11.5%; the tertiary 

industry was 938.73 billion yuan, an increase of 8.4%. The first industry accounts for 

the province's GDP accounted for 12.0%, an increase of 0.14 percentage points 

compared with 2014; the secondary industry accounted for 52.7%, compared with 2015 

decreased 0.84 percentage points; the tertiary industry 35.3% increase over the previous 

year, an increase of 0.71 percentage points. Specifically it is shown in Figure 7. 

 

Figure 7-Hebei proportion of three industries Trend 

As can be seen from Figure 7, the proportion of the service industry in Hebei 

Province from 1995 to 2015 has increased, but its gross regional product (GDP) in 

Hebei Province is still low, and little change. From 1995 to 2015 the proportion of 

tertiary industry did not change significantly from 2000 to 2003 has been raised quite a 

margin, and then declined again, again after a slow increase in the "Eleventh Five-Year" 
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period, and is currently showing a downward trend. From 1995 to 2015, the overall 

proportion of industrial structure in Hebei Province three did not change significantly, 

the share of secondary industry GDP in Hebei production is always higher than the 

proportion of tertiary industry, and almost always occupy half of the gross regional 

product in Hebei Province, the first GDP share of tertiary industries in Hebei production 

is always higher than the proportion of primary industry. The first is the overall industry 

share of GDP decline, the proportion of secondary industry share of GDP generally 

exhibit wave-like changes in overall has increased, the proportion of tertiary industry 

share of the overall GDP also showed wavy change, change is not obvious. Overall, the 

service sector is still lagging behind in Hebei Province, Hebei Province, a traditional 

industrial economy remains subject. 

（3） economic development 

Hebei province is a traditional heavy industry, steel production accounts for a large 

proportion of national output, but in the process of socio-economic development, the 

presence of uneven development of Hebei irrational industrial structure and other issues. 

Because of Hebei Province is a steel, coal, petrochemical, equipment 

manufacturing-based resource-based provinces, leading to long-term development of 

service industry lags behind industrial development; to lower transportation, 

information, accommodation, catering, finance and other industry standards-based 

services so that the optimization and upgrading the industrial structure has not yet 

formed a strong support; low efficiency of development life of service, and the province 

can not meet people's growing demand for services is currently living. 

Hebei Province, the extensive mode of economic development at the expense of natural 

resources and environment at the expense of the traditional "three high and one low" 

that is, high input, high energy consumption, high pollution and low efficiency of the 

economic growth mode is still dominant, such an extensive , linear traditional mode of 

development contrary to the law of development of circular economy is still simple 

resource - product - waste production process, rather than the resources - products - 

resources recycling economy process. Economic growth is still taking the traditional 

model of high pollution and high emissions of extensive growth. 
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1.2Environmental quality in Hebei Province 

A national or regional environment is an important foundation and support 

economic and social development, environmental quality is one of the key factors of 

economic development, environmental issues with the rapid development of the 

economy in Hebei Province, are facing more and more serious. Hebei Province is rich 

in resources, but due to the constraints of traditional heavy industry, and thus higher 

energy consumption, resulting in higher pollutant emissions, environmental pollution is 

more serious. 

(1) air quality status 

2015 in Hebei province's total industrial emissions to reach 6.1429 trillion standard 

cubic meters, of which 1.341 million tons of sulfur dioxide emissions and nitrogen 

oxide emissions to 1.761 million tons, of which vehicle emissions to 548,000 tons from 

2006 to 2015, Hebei Province, sulfur dioxide and smoke dust emissions trends more 

consistent, are first increased and then decreased again rising trend, as shown in Figure 

3. In addition, vehicle exhaust also has a great impact on the atmospheric environment. 

By the end of 2015, Hebei Province, a total of 15.395 million vehicles, the total 

discharge of pollutants 6.478 million tons, ranking first in the country. Among them, 

high pollution and high emissions of "yellow marked vehicle" emissions account for 

more than 70% of total vehicle emissions[38]. Vehicle emissions of nitrogen oxides and 

volatile organic gases formed by photochemical smog increasingly serious impact on 

urban atmospheric environment become more prominent. 
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Figure 8. Hebei Province from 2006 to 2014, emissions of sulfur dioxide and smoke 

dust 

Good days in accordance with the old standard ambient air quality assessment in 

2015 in Hebei province's municipalities and districts at or better than Ⅱ level was 340 

days, compared with 2014, good days additional day. Respirable particulate matter 

(PM10) concentration of 0.077mg / m3, compared with 2014 increased by 1.32 

percentage points. Evaluated in accordance with the old standard, the scope of the 

municipalities and districts have reached the national annual average secondary standard 

0.100mg / m3 limit. However, according to the new standards, in addition to Chengde, 

Zhangjiakou, Qinhuangdao and three municipalities and districts meet the national 

standards 0.070mg / m3 limit, the remaining eight municipalities and districts have 

exceeded the national secondary standard limits. Thus, the province's environmental air 

quality situation is grim. 

（2） Quality of Water 

Water is essential to life on Civil production resources, water quality also includes 

environmental aspects of river water quality, trans-boundary water quality, lake water 

quality of lakes and reservoirs, coastal waters and the like. Hebei region comprising 

seven major river systems: the Yongding River, Great River River, Luan River system, 

Zhangweinan Canal, Beisanhe River, Ziya River system and Heilonggang shipped East 

River. 2015, seven major river systems overall water quality is moderate pollution, 
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compared with 2014, the annual average concentration of ammonia nitrogen and 

chemical oxygen demand decreased annual average concentration of 16.1% and 17.3%, 

respectively[39]. Hebei Province and Beijing, Tianjin, Shandong, Shanxi and 

neighboring Henan, a total of 36 provincial boundary sections, including sections 17 

and 19 entry exit section, exit section of the water quality is better than the section of 

water entry. Hebei Province in 2015 to 14 reservoirs and Baiyangdian, Hengshui were 

detected, of which 14 reservoirs have reached Grade Ⅱ  water quality standard, 

Hengshui Lake water quality Ⅲ class, inferior class Ⅴ water quality in Baiyangdian 

Lake. 2015 Hebei coastal waters water environmental quality remained good, with Ⅰ, 

Ⅱ water quality-based.  

 

Figure9. Waste water emissions trends in Hebei Province in 2006 to 2015 

Figure 9 shows that, between 2006 and 2015, wastewater emissions Hebei showing a 

rising trend year by year, in which the discharge of industrial waste water amplitude 

change is not obvious, but living in wastewater emissions annually. Rising wastewater 

emissions increased the pressure on urban environmental pollution, seriously hampered 

the healthy and sustainable economic and social development of Hebei. In addition, 

since the irrational process of agricultural production caused by the use of chemical 

fertilizers and pesticide contamination of groundwater and soil contamination and 

compaction, agricultural production and backward technology equipment, inadequate 

infrastructure and other rural Hebei Province, more serious environmental pollution, 

this series problems have reduced the overall level of environmental quality in Hebei 
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Province. 

（3） solid waste situation 

According to sources, solid waste can be divided into agricultural production of 

solid waste, industrial solid waste, household waste categories. In 2015, Hebei province 

is generally the amount of solid waste produced 455.758 million tons of industrial 

disposal capacity of 74.39 million tons, comprehensive utilization volume of 173.608 

million tons; the amount of hazardous waste produced 49.2 million tons of disposal 

capacity of 219,000 tons, utilization capacity of 270,000 tons[40]. 

2.EKC in Heibei Province 

2.1Index selection 

The environmental Kuznets curve (EKC) is the study of the relationship between 

economic growth and environmental quality, the research literature at home and abroad, 

in general, with the per capita GDP or GDP said economic growth index . At present, 

the domestic and foreign research of multi choice per capita GDP represents the 

indicators of economic growth. And total amount GDP comparison, the per capita GDP 

more accurately reflect the real economic income level changes on the impact of the 

quality of the environment ，therefore, this paper selects 2001-2015 per capita GDP as 

an indicator of economic growth. 

The selection of environmental quality index is the key factor to build the 

environmental Kuznets curve (EKC) model, and the general selection of stock index or 

flow index. The stock index refers to the concentration of pollutants, the flow index 

refers to the discharge of pollutants.Industrial structure of Hebei Province in the largest 

proportion of the second industry, industrial leading industry in the second industry.   

Therefore, this article combines the characteristics of the industrial structure of Hebei 

Province, chose the industrial "three wastes" (industrial waste water, waste gas, solid 

waste) emission quantity index at the same time, considering the data availability, the 

largest share in the industrial structure of Hebei Province is the second industry, 

industrial leading industry in the second industry.  
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Therefore, this article combines the characteristics of the industrial structure of 

Hebei Province, chose the industrial "three wastes" (industrial waste water, waste gas, 

solid waste) emission quantity index at the same time, considering the data availability. 

Therefore, this paper selects 4 kinds of environmental quality indicators: industrial 

waste gas emissions (100 million cubic meters), industrial wastewater emissions (10000 

tons), industrial solid waste production (million tons), soil erosion area (1000 

hectares)[41]. 

2.2Data sources and finishing 

According to data availability principle, this paper selects 2001-2015 Hebei 

Province per capita GDP data and indicators of environmental quality data, economic 

growth data from the Hebei Province Statistics Yearbook ", environmental quality data 

sources the Hebei environment quality bulletin", Department of environmental 

protection in Hebei, are summarized as follows in Table 9. 

Table9: 2001-2015 per capita GDP and environmental quality index data of Hebei 

Province 

Year Industrial waste 

water (Million 

tons) 

Industrial waste 

gas(Billion standard 

cubic meters) 

Industrial solid 

waste(Million tons) 

Area of soil and water 

loss(thousand hectares) 

capita 

gdp(Yuan) 

2001 106431 9506 7242 6132.56 6501 

2002 97420 9032 7156 6341.78 6849 

2003 89600 9858 7028 6878.64 6849 

2004 103041 11457 8847 6856.34 8251 

2005 106772 12743 8503 6902.31 8960 

2006 108324 15768 8975 6986.52 10251 

2007 127386 21696 16765 7023.54 12487 

2008 124533 26518 166279 7071.62 14659 

2009 130340 39254 14229 7023.26 16682 

2010 123537 48036 18688 7067.86 19662 

2011 121172 37558 19769 7087.65 22986 

2012 110058 50779 21975.8 7135.67 24581 

2013 114232 56324 31688 7125.49 28668 

2014 118505 57643 45140.8 7125.49 33969 

2015 116402 59234 45575.8 7167.26 36584 

Data from: Statistical yearbook of Hebei Province 

Environmental Kuznets curve (EKC) model equation function generally has a 
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function, two function, three function, logarithmic, exponential type, etc.. This paper is 

based on the domestic and foreign literature studies, selection of a function, quadratic 

function, cubic function are adopted to simulate index, according to the equation R, t 

and F value comparison, choose the best fitness model proposed to, model equations see 

types: 

Y=         (2) 

Y=                                  (3) 

Y=                           (4) 

(1)per capita GDP and model construction of industrial wastewater discharge 

The use of SPSS and Eviews software on the per capita GDP and industrial 

wastewater emissions were once, two times, three times the function curve simulation, 

and the relevant indicators test, the simulation results of each equation model see Table 

10: 

Table10-Simulation results of per capita GDP and industrial wastewater discharge 

equation 

 

From table 10 simulation results can be seen, cubic equation with an R2 value of 

0.785, F value is 13.42, was significantly higher than f0.05 (3, 9) = 3.86, per capita GDP 

can be a very good explanation of industrial wastewater emissions trends, higher fitting 

goodness. Quadratic equation and an equation are smaller, explain degree than cubic 

equation, and a function parameter value can not pass the statistical test, coefficients are 

not significant, indicating that the per capita GDP cannot fully explain changes in 
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industrial wastewater emissions. Therefore, the three equations with the best fit were 

selected, and the model equations of GDP per capita and the model equation of 

industrial wastewater discharge were found: 

Y=27819+14.2X-0.0007X2+9E-09X3                      (5) 

(2) Per capita GDP and model construction of industrial waste gas emission 

The use of SPSS and Eviews software on the per capita GDP and industrial waste 

gas emissions were once, two times, three times the function curve simulation, and the 

relevant indicators test, the simulation results of the various equations see Table 11: 

Table11-Simulation results of GDP and industrial solid waste emissions equation 

 

Simulation results from table three can be seen that the R2 values of the 3 kinds of 

equations are more than 0.9, and the F value is very high, which shows that the per 

capita GDP and industrial waste gas emissions have good explanatory power. Three 

equations determine value highest but constant, a, quadratic coefficient T test values did 

not pass the test, and the quadratic equation coefficient significantly, high fitting degree, 

therefore the selection of quadratic equation as an equation was the best model. Per 

capita GDP and industrial waste gas emission equation: 

Y=15554+3.8x-4.76E-05x2                 (6) 

(3) Per capita GDP and industrial solid waste generation model construction 

According to 2001-2015 Hebei Province per capita GDP data and the industrial 

solid waste generated data, constructing the Environmental Kuznets curve (EKC) model 

and using SPSS and Eviews software to per capita GDP and industrial solid waste 

production function and quadratic function, cubic function curve simulation were used, 
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and the relevant indicators of the test, each equation simulation results are shown in 

Table 12. 

Table12-Simulation results of GDP and industrial solid waste emissions equation 

:  

From table 12 simulation results show that the three equations of the coefficient of 

determination are above 0.9 F value is also very significant, per capita GDP and 

industrial solid waste emissions well fitting, cubic equation coefficient T value is not 

significant, did not pass inspection, the quadratic equation R2 0.967, F value is 179, t 

value is significant, therefore the selection of quadratic equation as an equation was the 

best model. Per capita GDP and industrial solid waste discharge equation: 

Y=6502+0.025x-3E-05x2                                 (7) 

(4) Per capita GDP and construction of soil and water loss area model 

The use of SPSS and Eviews software on the per capita GDP and soil erosion area 

were carried out once, two times, three times the function curve simulation, and the 

relevant indicators test, the simulation results of the various equations see Table 13: 

Table13-Simulation results of GDP per capita and soil and water loss area equation 
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The results can be seen from the table5 three function R2 =0.703 F, =8.67, the per capita 

GDP can fully explain the loss of soil and water area, the coefficient is also significant, 

so the three functional equations to be the best fit. Equation of the relationship between 

GDP and soil erosion area: 

Y=5241+0.261x-1.2E-05x2+1.5E-10x3                                (8) 

2.3 EKC simulation results and analysis 

(1) Simulation results and analysis of per capita GDP and water waste  

The coefficients derived from the equation (4), , according 

to the Environmental Kuznets curve (EKC) model form of description, it can be inferred 

that the Hebei Province per capita GDP and industrial wastewater discharge amount of 

Environmental Kuznets curve (EKC) is a cubic curve, did not show a typical inverted U 

type, but show n-type, according to equation fitting curve in Figure10: 
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Figure10- Fitting curve of per capita GDP and industrial wastewater discharge 

Can be seen from the equation fitting curve 1, industrial wastewater emissions in 

Hebei province with the economic growth showed a first rise then decreased and then 

rising trend. The inflection point of the equation were derived from the regression 

equation of the first-order derivative and second-order derivative is the per capita GDP 

of 25 925 yuan, the inflection point of time is about 2012, or about 2012 years ago. 

With the increase of the per capita GDP of Hebei, industrial wastewater emissions 

progressively increased, the per capita GDP reached 25 925 yuan, after 2012, with the 

increase of per capita GDP, Hebei Province, industrial wastewater emissions were 

decreased. Hebei Province in 2015 per capita GDP has reached 36 584 yuan, with 

economic growth, industrial wastewater emissions and not has been a downward trend, 

but the gently rising trend, visible of Hebei Province's industrial wastewater pollution is 

relatively serious. 

(2) Simulation results and analysis of per capita GDP and industrial waste gas 

The coefficient of equation (5) can be known, , According 

to the environmental Kuznets curve (EKC) model, it can be seen that the relationship 

between Y and X is the two curve, showing the typical environment Kuznets curve 

(EKC) typical inverted U type, and the fitting curve is drawn from the figure11: 
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Figure11-Fitting curve of per capita GDP and industrial waste gas emission 

By Hebei Province per capita GDP and industrial waste gas emissions fitting curve 2 

can be obtained, the curve fitting is opening down the quadratic curve, the turning point 

is per capita GDP 39916 yuan, China's per capita GDP in 2015 for $36584 that Hebei 

Province industrial waste gas environment appear line (EKC) in typical inverted 

U-shaped left half part, has not yet reached a turning point. From 2001 to 2015, with the 

economic growth of Hebei Province, the emissions of industrial waste gas is in a 

growing trend, and can be predicted when the per capita GDP reached 39916 yuan, 

industrial waste gas will gradually decline. The per capita GDP and industrial waste gas 

emissions in Hebei Province present the first half of the U type, but not the typical 

inverted U type in the developed countries, which is in line with the economic 

development of Hebei province. 

(3)Per capita GDP industrial solid wastes and the simulation results and analysis 

From the equation (6) coefficient can be seen, Hebei province per capita GDP and 

industrial solid waste fitting curve is the opening up of the two curves, and in the 

incremental part of the curve, there is no turning point. The environmental Kuznets 

curve (EKC) of the per capita GDP and industrial solid waste in Hebei province is rather 

special, it is not a common inverted U type, U type, N type or inverted N type, but 

monotonically increasing type, equation fitting curve as shown in Figure 12: 
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Figure12-Fitting curves of GDP and industrial solid waste 

From Hebei Province per capita GDP and industrial solid wastes produced the 

amount of fitting curve in Figure 3 can be drawn, Hebei Province industrial solid waste 

emissions with per capita GDP growth has been in a monotone increasing trend, there has 

not been any downward trend, indicating that the Hebei Province industrial solid waste 

waste emissions have not been effective management and control, to reach the turning 

point, also need a certain amount of time. In 2006, Hebei Province, industrial solid waste 

emissions is 8975 million tons, in 2015 reached 45575.8 million tons, an increase of 4 

times, the rapid growth of emissions, which are exacerbated by the Hebei Province's 

industrial solid waste pollution. 

(4)Simulation results and analysis of GDP per capita and area of soil and water loss 

From the coefficient of equation (7), , according to the 

environmental Kuznets curve (EKC) common forms of the Y and X for the three time 

curve, showing N type equation fitting curve as shown in figure 13: 
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Figure13-Fitting curve of GDP and soil erosion area per capita 

From Hebei Province per capita GDP and soil and water conservation erosion area 

fitting curve can be seen, per capita GDP and soil erosion area of the Environmental 

Kuznets curve (EKC) did not appear typical inverted U type, but showed a n type, 

namely with the increase of per capita GDP, soil erosion area first rise and then fall to 

rise. The cubic function equation derivation, obtains two turning points, respectively, 

per capita GDP15823 yuan, 34810 yuan. In terms of per capita GDP was 15823yuan 

previously, about before 2008, Hebei Province, water and soil erosion area with 

economic growth gradually increased, reaching 15823yuan, soil erosion area is on a 

downward trend, reaching yuan per capita GDP34810, soil erosion area and the 

emergence of growth trend, in Hebei Province in 2015 per capita GDP is $36584. The 

second turning point has been reached, so to increase the ecological protection, erosion 

control delay. 

3. Multiple regression analysis of EKC formation in Hebei 

Province 

3. 1 Index selection 

Economies of scale including the size of the population, above scale industrial added 

value; factor structure including three industrial structure proportion; technical factors 

including clean technology promotion, foreign direct investment; policy factors mainly 
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refers to the government's environmental policy, environmental law enforcement, sewage 

such as fees charged. This paper selects the above scale industrial added value indicators 

as a scale factor (100 million yuan), the secondary industry output value accounted for the 

proportion of GDP (%) as indicators of structural factors, foreign direct investment (100 

million dollars) as technical factors indicators, sewage fee (100 million yuan) as a policy 

factor index, these four categories of indicators on behalf of the EKC causes of 

influencing factors. Environmental quality indicators still choose industrial wastewater 

emissions, industrial emissions, industrial solid waste generation, crop farming area, the 

amount of agricultural fertilizer application, soil erosion area. Whether the six types of 

environmental quality indicators are related to the EKC genetic factors and indicators 

have a good fitting degree, the environmental quality and EKC factors affecting the 

factors of multiple regression correlation analysis, the results are shown in table 14. 

Table 14： Correlation Analysis of environmental quality and EKC genetic factors 

Environmental 

 indicator 

Discharge of 

industrial 

waste water 

Industrial 

waste gas 

emission 

The 

discharge of 

industrial 

solid waste 

Area 

of soil 

and 

water 

loss 

R2 0.93 0,97 0.98 0.63 

F 72.32 87.13 131.91 4.33 

From table14can see, soil erosion area index and EKC causes influencing factors 

fitting degree is not high, the R2 and F values were not significant, three industrial 

wastes is EKC Causes Effecting Factors and has better fitting, F value is more 

significant. Therefore, this paper selects three industrial wastes as for environmental 

quality indicators and environmental Kuznets Curve causes the influence factors of the 

multiple regression analysis. 
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3.2 Data sources 

Select 2001-2015 in Hebei Province, above scale industrial added value (billion 

yuan), the secondary industry output value accounted for GDP (%), foreign direct 

investment (billion), sewage charges (billion yuan) data, in 2001-2015 Hebei Province, 

industrial wastewater, industrial emissions, industrial solid waste is generated by the 

relevant data, data, such as in Table 15shows: 

Table15：Influencing factors of EKC genetic factors in Hebei Province during 2001-2015 

Year Above scale 

industrial 

added value (100 

million yuan) 

Proportion of the 

second industry (%) 

Foreign direct  

investment (USD 

100 million) 

Sewage charges 

(100 million 

yuan) 

2001 895.38 49．05 16．39 3．21 

2002 971.25 49.10 14.43 3.28 

2003 1102.50 50.37 10.20 3.47 

2004 1215.90 49.67 14.05 3.46 

2005 1407．00 49.80 8.20 3.87 

2006 1801.80 49.38 15.60 4.27 

2007 2459.20 50.74 16.20 5.59 

2008 3219.00 52．66 19.10 6.43 

2009 3880.20 53.28 20.10 8.10 

2010 4822.80 52.93 24.20 10.50 

2011 6111.00 54.34 34.20 11.62 

2012 6288.00 51.98 36.00 12.08 

2013 8183.00 52.50 38.30 13.72 

2014 10509.00 53.54 46.80 14.87 

2015 11069.60 52.68 58.00 16.94 

Data source: 2001-2015 《Hebei national economic and social development statistics 

bulletin》, China's environmental protection department 
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3.3. Construction of multiple linear regression model 

EKC genetic factors as the independent variables, environmental quality indicators 

as the dependent variable, the establishment of multiple linear regression model equation 

in the form of formula (9): 

Y1=b0+b1x1+b2x2+b3x3+b4x4+                              (9) 

In equation (9), yion behalf of the environmental quality index, y1 on behalf of the 

industrial wastewater emissions, y2 on behalf of the industrial waste gas emissions, y3 on 

behalf of the industrial solid waste production, x1represents the above scale industrial 

added value, x2 on behalf of the secondary industry output value accounted for the 

proportion of GDP, x3 generation table foreign direct investment (FDI), x4 on behalf of 

the sewage charges, error term. Will the EKC causes influencing factors and 

environmental quality indicators were substituted into the multiple regression model 

equations (2), using Eviews software to get the multiple regression results are shown in 

Table16 shows: 

Table 16-multiple linear regression results of environmental quality and EKC genetic 

factors 

Index b0 b1 b2 b3 b4 R2 F 

Discharge 

of  

industrial 

waste  

water 

-146690.6 

(-0.95180) 

1.601207 

 

(0.290286) 

5096.268 

 

(2.629631) 

155.0182 

 

(0.162351) 

-1433.195 

 

(3.356514) 

0.958520 73.16277 

Industrial  

waste gas 

emission 

27975.07 

 

(0.4707) 

-0.161428 

 

(-0.0758) 

-582.5705 

 (-0.4830) 

-816.8518 

 

(-3.2184) 

6667.802 

 

(4.3012) 

0.981401 131.9138 

Industrial  32221.09 7.188200 -470.0373 -102.7987 -2173.916 0.981401 131.9138 
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solid 

waste  

generation 

 

(1.009973) 

 

(6.295433) 

 

(-0.726100) 

 

(-0.520100) 

 

(-2.612408) 

Explanation: the t test value is the significant level 0.05 in the bracket. 

Can be seen from table16, industrial wastewater emissions, emissions, industrial 

solid waste emissions and EKC cause factors fit relatively well, F-measure obviously, 

show the effects of the explanatory variables on joint explanatory variables significantly, 

but some t test the value of the coefficient is not significant, and some coefficient 

estimates wrong symbol value, inconsistent with the actual economic significance, for 

example, industrial wastewater emissions and above scale industrial added value should 

be changed in the same direction, but the regression results are above scale industrial 

added value of the coefficient sign is negative, inconsistent with the actual situation, this 

may be due to the existence of multicollinearity among the independent variables. In 

order to further verify the existence of multiple co linearity between the independent 

variables, the following uses the correlation coefficient and variance inflation factor test. 

(1) test of correlation coefficient 

Above scale industrial added value (x1), the second industry accounted for the 

proportion of GDP (x2), foreign direct investment (x3), sewage charges (x4) correlation 

coefficient matrix as shown in Table 17: 

Table 17- correlation coefficient matrix of EKC genetic factors 

 x1 x2 x3 x4 

x1 1.0000 0.7577 0.9744 0.9847 

x2 0.7577 1.0000 0.6765 0.8062 

x3 0.9744 0.6765 1.0000 0.9605 

x4 0.9847 0.8062 0.9605 1.0000 

From table 17, it can be seen, four EKC causes impact factors and industrial 

emissions amount are highly correlated, explanatory variables, X1 and X3, X1 andX4, X3 

and X4 correlation coefficient reached 0.96. The correlation coefficient of X2 and X4 is 
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more than 0.8, indicating that there is a high correlation between, cause, influence factors 

of environmental quality and Environmental Kuznets curve regression exist serious 

multicollinearity. 

(2) variance inflation factor (VIF) test 

Correlation coefficient test method is based on on the basis of the experience, it is 

generally believed that the correlation coefficients of the explanatory variables above 0.8 

is considered there are highly correlated, the sample is multicollinearity, just by virtue of 

the experience to judge, there is no unified quantitative standard, so in order to better 

verification explain whether there is a serious multicollinearity between variables, 

selection variance expansion factor (VIF) test. Firstly, the regression model was 

established, and the multiple regression models were established between the explanatory 

variables. 

(a) the above scale industrial added value (x1) and the other three explanatory variables of 

the auxiliary regression equation see formula (10):  

 X1=-153.57-1.77X2+87.36X3+458.59X4 (10) 

R2=0.98   F=182.61 

So the variance inflation factor VIF1=50 of the above scale industrial added value 

(x1) 

(b) the second industry accounted for GDP (x2) and the other three explanatory variables 

of the auxiliary regression equation see formula (11):  

 X2=49.17-5E-06X1-0.16X3+0,76X4 (11) 

R2=0.774    F=12.56 

Thus the second industry accounts for the proportion of GDP (X2) of the variance 

inflation factor VIF2=4.34. 

(c) the auxiliary regression equation of the foreign direct investment (x3) and the other 

three explanatory variables (12) 

 X3=88+0.003X1-1.68X2+1,35X4 (12) 

R2=0.96    F=94.88 

So foreign direct investment (X3) variance inflation factor VIF3=25 

(d)Auxiliary regression equation of pollution discharge fee (X4) and other three 
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explanatory variables (13) 

 X4=-21+0.0008X1+0.46X2+0.08X3 (13) 

R2=0.98     F=184.79 

Therefore, the sewage charges (X4) of the variance expansion factor VIF4=50 .VIF1 

= 50, VIF3 = 25, VIF4 = 50 and variance expansion factor test that when VIF > 10, model 

there is more serious collinearity, VIF1, VIF3, VIF4 obviously greater than 10, so you can 

confirm the existence of serious multicollinearity for the multiple regression model 

3.4. Regression simulation results and analysis 

By means of correlation coefficient and variance inflation factor test, it is proved 

that there are multiple linear regression between environmental quality and EKC genetic 

four indexes. In order to eliminate the co linearity, the stepwise regression method is used, 

and the results of multiple regression are shown in Table18. 

Table 18- multivariate linear regression results 

  y1 y2 y3 

Scale factor 

 

x1 0.015 4.195 7.07 

Structure factor x2 5471.298 2867.508 --- 

Technology factor 

 

x3 -183.946 --- --- 

Policy factor 

 

x4 ---  -2536.594 

R2  0.97 0.92 0.98 

Note: the estimated values of the parameters shown in the table are tested at 0.05 levels of 

significance. 

（1） scale factor 

From table 18 regression results can be seen on behalf of the scale factor of above 

scale industrial increase value (X1) significantly affected the Hebei Province's industrial 

wastewater emissions, industrial waste gas emissions, industrial solid waste generation, 
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and the coefficient estimates the value of the symbol is a plus, said Ming scale factor 

positive influence the emissions of industrial "three wastes" in Hebei Province. The 

increase of the scale of economy increases the emission of environmental pollutants, 

which causes the environmental Kuznets curve (EKC) of Hebei province to present a 

rising form of expression. The economic scale of Hebei province is constantly expanding, 

it is inevitable that the increase of output will lead to excessive consumption of energy, 

while ignoring the economic benefits and environmental benefits, so the environmental 

pollution in Hebei province has been increased. Multiple regression results show that the 

scale factor is the main cause of the environmental Kuznets curve (EKC) in Hebei 

Province, which is the main reason for the decline of environmental quality and the 

increase of pollutant emissions. 

（2） structural factors 

The regression results in table 18 that represents the structure factors of second 

industry accounted for the proportion of GDP (X2) has significant positive impact on the 

emissions of industrial wastewater, industrial waste gas, industrial solid waste is not 

significant. That emissions of industrial wastewater, and the proportion of the second 

industry is to change the same, that is to increase the proportion of the second industry, 

emissions of industrial waste water and gas also increased. Reason is that the greater the 

proportion of the second industry, industrial structure is unreasonable, did not play to the 

superiority of the first industry and the third industry, heavy industry number, mostly at 

the expense of the environment at the expense of, a large number of emissions waste 

water, waste gas, aggravate the pollution of environment, but with the optimization of 

industrial structure, reduce the proportion of secondary industry, emissions of pollutants 

will reduce, the quality of the environment will improve. So the structure factor is the 

causes of deterioration and improve the environmental quality of Hebei Province, is the 

environmental Kuznets curve (EKC) of the main factors of inverted U type. 

（3） technical factors 

Table 18 regression results show that represents the technology factors of foreign 

direct investment (X3) only significantly affected the emissions of industrial waste water 

with no obvious effect of industrial waste gas and solid waste emissions, foreign direct 
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investment (X3) coefficient estimates of value symbol is that foreign direct investment 

and industrial wastewater discharge amount is changes in the opposite direction, i.e., the 

foreign direct investment to bring the technology spillover effect is greater than negative 

environmental effects and the improvement of technical level will reduce emissions of 

industrial waste water. 

Foreign direct investment can bring two effects, one is technology spillover effect, 

namely to improve the level of science and technology enterprises in Hebei Province, out 

of serious pollution, energy consumption of large machinery and equipment, is 

introduced into the energy utilization rate is high, energy saving and emission reduction 

technology, to reduce the amount of pollutants, environmental quality will gradually 

improve; a negative environmental effects, which may bring about pollution to the 

environment. From the point of view of regression results, technical factors of industrial 

waste gas and solid waste emissions is not significant, may because of foreign investment 

is not enough, low level of technology, enterprises to improve the level of technology is 

not enough attention, the mode of economic growth is quite extensive, so technical 

factors to improve the quality of the environment is not too obvious. In short, the 

technical factors and environmental pollution is a negative correlation, is an important 

factor in the decline of environmental pollution in Hebei Province, is the environmental 

Kuznets curve (EKC) showed a monotonous decline of the important reasons. 

（4） policy factors 

As can be seen from the results of table 9, the pollution discharge fee (X4) which is 

the representative of the policy factor has a significant impact on the production of 

industrial solid waste, but it is not significant for industrial waste water and waste gas 

emissions. Sewage charges coefficient estimation value is negative, sewage charges and 

the industrial solid waste generation is the reverse change, that with the increase of the 

sewage charges, industrial solid waste generation amount is reduced, the second is 

monotonically decreasing. Sewage charges levied strength conference improve 

enterprises discharge of pollutants to the economic cost, in order to pursue the economic 

benefits, the enterprise will increase energy-saving emission reduction technology, 

optimization of industrial growth, reduce pollutant emissions, so as to improve the quality 
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of the environment. But regression results from the point of view, at present policy factors 

just has a significant effect on the industrial solid waste emissions, the role of industrial 

waste water, waste gas has not yet fully manifested, may be because of the Hebei 

Province sewage charges charged system is not standardized, inadequate collection, 

environmental protection policies imperfect. Policy factors and environmental pollution 

is a negative correlation, the environmental Kuznets curve (EKC) is an important factor 

in the downward trend. 

Through the analysis of the regression results, the conclusion is that Hebei Province 

Environmental Kuznets curve (EKC) is the cause of formation of scale factors, structure 

factors, technical factors, policy factors, the result of joint action. 

 

Summary of Chapter2 

Hebei Province, the economic development is still not get rid of the traditional 

extensive heavy industry leading mode, serious imbalance in industrial structure. The 

production of environmental pollutants or emissions are increasing year by year, the 

volume of industrial solid waste and industrial waste gas emissions also increased 

significantly. Despite the fact that the environment has a certain degree of self 

purification capacity, but due to the low in Hebei Province natural environment resource 

stock, a lack of resources, people can not unlimited use or misuse of the self purification 

capacity of the environment. With the continuous increase of Hebei Province industrial 

pollutant emissions, is bound to consume more resources, even more than the 

environmental carrying capacity, thus reducing the self purification capacity of the 

environment, to bring pressure on the environment of the area. 

According to the results of the model analysis found: per capita GDP and industrial waste 

water emissions EKC showed n-type; per capita GDP and industrial waste gas emissions 

EKC showed typical inverted U type; per capita GDP and industrial solid waste generated 

amount of EKC a monotonically increasing type; per capita GDP and soil erosion area of 

EKC has n type. Visible in Hebei Province, EKC presents a variety of forms of 

expression. 
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Then I selects the above scale industrial added value (X1), the second industry 

accounted for the proportion of GDP (X2), foreign direct investment (X3), sewage 

charges (X4) as index factor EKC causes, from industrial wastes as indicators of 

environmental quality, the establishment of multiple linear regression equation, the 

results show that the model may exist multicollinearity and by the correlation 

coefficient and variance inflation factor test, to further confirm the model of 

multicollinearity is serious, so the total elimination of the stepwise regression method, 

through the analysis of the regression results, the scale factor of environmental pollution, 

technical factors and policy factors to improve the quality of the environment, structural 

factors make the environment worsen first, then to improve. It can be seen that the 

performance of EKC in Hebei province is the scale factor, the structure factor, the 

technical factor, the policy factor. 
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Chapter3 Suggestions on improving the 

environmental quality of Hebei Province 

Environmental pollution problem in Hebei province is more serious, the 

environmental Kuznets curve (EKC) is mainly caused by the economic scale, industrial 

structure, science and technology and the results of the relevant government policies. So 

it is necessary to control the economic scale, optimize the industrial structure, improve 

the level of scientific and technological level, the government to increase environmental 

protection efforts in Hebei province. Government, enterprises, residents in all aspects of 

mutual cooperation, in order to improve the environmental quality of Hebei province. 

1 Economies of scale 

1.1Optimize the economic scale 

Scale economy, including investment scale, import and export scale, and industrial scale, 

first of all to optimize the scale of investment, give full play to the market's automatic 

adjustment, reform the single investment structure, investment funds by the serious 

pollution of heavy industry to low carbon, environmental protection type of high 

technology industry. Invest heavily in strategic emerging industries, finance, tourism 

and other tertiary industries and efficient ecological agriculture, investors in banks and 

other financial institutions to deal with investment technology industry funding support 

or take the discount rate should increase efforts to support. Secondly, to optimize the 

import and export scale, expanding the size of the export of high-tech products, 

restrictions on heavy industrial machinery manufacturing industry a number of export, 

improve export product added value, to increase the introduction of environmental 

technology products, reasonable to attract foreign investment, strictly control the import 

and export of products of environmental standards. Finally optimization scale industries, 

and actively cultivate new energy industry, make full use of solar energy, solar energy, 

wind energy, tidal energy, geothermal etc. energy to support environmental protection 

material industry development grow, the phasing out of traditional, energy consumption 
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and serious pollution of industry. 

1.2Control the size of the population 

Hebei Province is a big province in population and population increase the need for 

more land resources, water resources, mineral resources, the human daily activities will 

bring a lot of pollutants emission and irrational human economic activities, such as 

deforestation, killing animals, occupation of arable land, resulting in the loss of soil and 

water, reduce the diversity of animals, destruction of ecological balance, to 

environmental endurance caused great pressure. The increase of population will cause 

the shortage of resources, the shortage of food, the quality of the population directly 

determines the level of environmental protection awareness. A large number of rural 

population flow to the city, not only resulting in the city's congestion, littering, failure 

environment phenomenon abound, Sidaluanjian emerge in endlessly, shantytowns and 

slums garbage everywhere, dirty and messy environment and on the bearing capacity of 

the city brings a lot of pressure, urban and rural population structure on the economy 

and the environment have certain effect. Therefore, it is necessary to control the 

population size, regulate the human activities, and make rational use of the natural 

resources. Strengthen the construction of human resource ability, improve population 

comprehensive quality, carry out environmental law popularization activities, raise 

awareness of environmental protection of the residents, regulate the behavior of urban 

and rural population, prohibit littering behavior, optimize the structure of two yuan in 

urban and rural areas, foster rural economic industry, disperse the pressure of urban 

population. 

1.3Improve the quality of economic growth 

The rapid development of the economy improves the people's living standards at the 

same time, but also brought great pressure to the environment, Hebei Province 

economic growth rate increased year by year mainly rely on the extensive mode of 

economic growth, environmental pollutant emissions also increased year by year. 

Therefore, in the pursuit of economic growth in Hebei Province, at the same time, 
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should pay attention to improve the quality of economic growth, do not blindly pursue 

speed, ignore the quality of the environment, to pursue the economic benefits and 

environmental benefits of the unified development. Improve economic quality first, we 

have to change the extensive economic growth mode, low energy consumption, low 

pollution, high-yield funds intensive type and technology intensive industry 

development, to the intensive, environmentally friendly economic growth mode. Second, 

the cultivation of high-tech industries, foster new economic growth point, the 

transformation of the economy is heavily dependent on high pollution of the iron and 

steel industry, non-ferrous metal smelting industry, coal industry and other heavy 

industry. Also a reasonable and orderly development of resources, strict examination 

project environmental standards, the establishment of ecological compensation 

mechanism, charge the environmental compensation fee to the raw materials and energy 

industry for environmental pollution control, prompting companies to reduce pollutant 

emissions, improve production technology. In short, Hebei Province in the pursuit of 

economic growth at the same time, to take into account the economic growth and 

environmental benefits, improve the overall quality of economic growth. 

2.Industrial structure 

2.1Optimize the industrial structure 

Years in Hebei Province environmental quality is poor, the serious pollution of the 

important reasons is long-term use of high pollution, high energy consumption of the 

extensive economic mode, improve the quality of the environment must be to change 

the traditional mode of economic growth, should promote economic development mode 

to resource friendly, environmental conservation type change, give priority to the 

development of capital intensive high-tech industry. The optimization of industrial 

structure should follow the principle of step by step, combining with the actual situation 

of local economic development, and actively develop green industry, clean and 

environmental protection technology, etc.. According to the actual development 

situation of each city, the choice is not only conducive to environmental protection and 
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promote the economic growth of industrial policy, to achieve sustainable economic and 

environmental sustainable development. For example, Qinhuangdao, Chengde is 

famous for its tourism industry, the development of the tourism industry not only to the 

two cities brought huge economic benefits, they also improve the quality of the 

environment, so the local government should give policy and financial support, improve 

tourism facilities, and should pay attention to the excessive tourism consumption caused 

by environmental problems. Belonging to heavy industrial city of Tangshan, 

Shijiazhuang and other cities, has been very serious environmental pollution, the city 

should be the introduction of advanced environmental protection technology, give 

priority to the development of manufacturing industry, improve resource utilization 

efficiency, to achieve the waste recycling and reuse, in strict accordance with the 

environmental standards, control of waste emissions. At the same time, high energy 

consumption and serious pollution of the steel, coal industry integration, achieve 

economies of scale, using advanced production technology and improve pollution 

treatment capacity and further reduce the production energy consumption and pollution 

per unit of output. 

2.2Vigorously develop the third industry 

Strictly control the quality of the environment, enhance environmental access threshold, 

especially emissions pollutants of serious small chemical, cement, paper mills and other, 

these small enterprises to the pursuit of short-term economic interests tend to evade 

supervision of environmental protection departments, built in the remote areas of the 

country, indiscriminate discharge of wastewater, waste gas, solid waste and so on, these 

enterprises, backward technology, low productivity, pollution is serious must resolutely 

banned. Hebei Province, the largest proportion of the industrial structure is the second 

industry, the second industry in stimulating economic growth at the same time, it also 

caused more serious pollution. While the third industry has the characteristics of low 

pollution, high yield, we should vigorously develop the third industry, improve the 

proportion of the development of the third industry. Give full play to the market's 

automatic adjustment function, increase the development of the tourism industry, 
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ecological agriculture, green industry, the introduction of market competition 

mechanism, vigorously eliminate backward production capacity, promote clean 

production, to take a new road to industrialization, vigorously develop the modern 

financial industry, insurance industry, catering and other services, and actively promote 

the service industry internal structure optimization upgrade. 

2.3Great efforts to develop ecological agriculture 

Agriculture is the basic industry of Hebei Province, but the degree of modernization of 

agriculture is relatively low, intensive, scale, mechanization, technical level is not high, 

the increase of grain yield still in dependence of agricultural fertilizer, the lower stage of 

pesticides, heavy use of chemical fertilizers and pesticides, not only harm the food 

safety, and the destruction of the ecological environment. Therefore, it is necessary to 

improve the level of agricultural modernization, and vigorously promote the greenhouse, 

greenhouse soil cultivation technology, development of high efficiency, high yield, 

quality of ecological agriculture. Adjust measures to local conditions, give full play to 

the advantages of different regions, development of agriculture products with special 

characteristics, cultivate new varieties of technology, minimize the use rate of fertilizer 

and pesticides to improve fertilizer nitrogen content, regulate the use of chemical 

fertilizers, pesticides, improve agricultural comprehensive production capacity. To 

vigorously promote the organization of agriculture and industrialization, relying on 

regional advantages in resources, by virtue of the technical conditions, efficient 

ecological agriculture park as a platform, nurture and introduction of processing of 

agricultural leading enterprises, vigorously support the agricultural cooperatives, 

continuously adjust and optimize the industrial structure of agriculture. To adhere to the 

idea of sustainable development, rational development, utilization of resources, set up 

the consciousness of saving resources, improving energy utilization efficiency, the 

establishment of ecological protection areas, industrial parks, the healthy development 

of the economy and the environment. 
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3.Science and technology 

3.1To strengthen the ability of independent innovation 

The level of science and technology determines the competitiveness of the city, it is an 

inexhaustible motive force for the development of the city, and the economic growth 

also promotes the improvement of the technical level. To improve the environmental 

quality, it is necessary to rely on technological advantages, the development of 

environmental protection industry also needs the support of technology. To strengthen 

the capability of independent innovation, we must speed up the establishment of 

technological innovation system with enterprises as the main body, the market as the 

orientation, the industry university research cooperation. With enterprises as the main 

body, can give full play to their advantages, enterprises are facing fierce competition in 

the market, the understanding of the market, the innovation of the products and 

technology is the most sensitive, thus enhancing the capability of independent 

innovation, we must fully mobilize the enthusiasm of the enterprise of enthusiasm and 

participation. Improve the level of industrial technology, elimination of low technology 

equipment, improve resource utilization efficiency, reduce industrial energy 

consumption, reduce pollution emissions, reduce the production costs of enterprises, 

improve the economic efficiency of enterprises, thus enhancing the market 

competitiveness of the enterprise. At the same time, environmental quality improved, to 

achieve the harmonious development of environment and economy. Vigorously promote 

research combined, encourage enterprises to strengthen energy-saving emission 

reduction technology innovation, increase investment in Environmental Science and 

technology funds, strengthen collaborative research with domestic universities and other 

research institutions, the introduction of talents and technology innovation, strengthen 

scientific staff technical training, enhance the scientific quality of the staff, stimulate the 

enthusiasm of technical research and development staff, promote the enterprise to the 

circulation economy development way forward must be to strengthen the capability of 

independent innovation. In addition, enhance the capability of independent innovation 

both to give full play to the role of the market invisible hand, but also attach importance 
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to the role of government regulation and government to create a good independent 

technological innovation environment, protection of intellectual property rights, in 

capital and human resources to increase support to the enterprise technology innovation. 

3.2The introduction of foreign advanced technology 

Strengthen the independent innovation of enterprises in Hebei Province, but also to 

actively introduce foreign advanced technology and equipment. Developed countries 

Technical level of China's scientific and technological level is better than, the 

introduction of advanced technology can enable enterprises in our province to enhance 

the technical level, update equipment, eliminate backward, high energy consumption 

facilities, improve resource utilization efficiency. With the development of economic 

globalization, more and more foreign enterprises, foreign enterprises promotes the 

economic development of our country, promote employment, but some enterprises also 

to China brought environmental problems, this is foreign technology to bring 

technology spillover effect and negative environmental effects. To strengthen the 

environmental management review of foreign-funded enterprises, strict environmental 

access mechanism in accordance with, do not meet the environmental requirements of 

enterprises must strictly control procedures for examination and approval, reported to 

the environmental protection departments for the record, the existence of serious 

environmental pollution enterprises must request the rectification and shutting down. 

Hebei Province should actively utilize foreign investment, optimize the utilization of 

foreign capital structure, the introduction of advanced technology and high-quality 

talent, the green trade development, restrict the import and export of highly polluting 

products, improve the trade structure of import and export. To optimize the investment 

of soft and hard environment, and create good conditions for the use of foreign 

investment, to create a green investment environment. In addition, the investment 

should pay attention to the choice, the best choice, vigorously the introduction of clean 

and environmentally friendly, technologically advanced foreign enterprises, and 

resolutely refused to seriously polluting, backward technology and foreign enterprises. 
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3.3Innovative investment and financing mechanisms for environmental 

protection 

Refers to the environmental protection investment is investment main body from the 

social accumulation funds and compensation for environmental pollution control, 

environmental protection investment behavior and environmental protection financing 

is the financing behavior of investors in order to obtain funding for environmental 

protection. The investment and financing of environmental protection has a great effect 

on environmental protection, and it has a great influence on the treatment of 

environmental pollution. However, Hebei Province, the proportion of investment and 

financing of environmental protection GDP is relatively low, the mode of investment 

and financing is relatively old, seriously restricting the role of investment and financing 

of environmental protection. So we must innovate ideas, innovative investment and 

financing mechanism of environmental protection. First, learn from the experience of 

foreign investment and financing mechanism, try to establish environmental protection 

bank. Some foreign countries in order to support the environmental protection industry, 

has established a green bank, to take the government, business, personal shares of the 

model, the government to give support to increase the intensity of environmental 

investment and financing. Second, the development of ecological capital market. You 

can through the issuance of stocks, bonds, support the development of new 

environmental protection enterprises, through the operation of the capital market, 

recommendation technology content high, good prospects for the development of 

ecological environmental protection enterprises listed, social financing to support the 

development of environmental protection industry, environmental protection bond 

issuance, used to support afforestation, returning farmland to forest environmental 

protection projects. Third, try to introduce international credit. At present, abroad more 

and more attention to environmental protection, set up special credit for support of 

environmental protection, so Hebei Province should seize the opportunity to attempt to 

introduce international credit and support the province's environmental protection 

industry development and environmental pollution control. 
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4.Government policy 

4.1Increase the intensity of environmental protection 

The key to the coordinated development of economy and environment is the 

government's regulatory policy, in the face of increasingly serious environmental 

pollution problems, Hebei province should increase the intensity of environmental 

protection. First of all, we must increase the investment in environmental protection, set 

up special environmental protection funds, with the government's financial support, in 

order to better governance pollution. Hebei Province, the relevant department of the 

environment should be the establishment of pollution control of special funds, 

introducing supervision mechanism, the establishment of transparent relationship, a 

clear hierarchy of responsibility system, and effectively protect the environmental 

protection funds earmarked. Improve the construction of environmental protection 

infrastructure, encourage social capital to participate in the construction and operation 

of waste water, waste gas, solid waste and other infrastructure. The government should 

change function, according to the different provinces and cities implement different 

environmental policy, through tax cuts tax policies encourage and support the 

development of high-tech industry, efficient ecological industry etc., for the emerging 

green industry to give financial subsidies. Second, we must increase the intensity of 

environmental protection law enforcement. At present, some areas in Hebei province in 

order to pursue performance, the management of environmental pollution is more 

chaotic, the quality of law enforcement officers is uneven, the law enforcement is not 

enough. Must therefore be to increase environmental protection supervision, and perfect 

the supervision system, unified by the environmental protection department of the 

provincial Environmental Protection Department of the local command, standardize 

management processes regularly for law enforcement officers were environmental 

governance related training and legal education, to enhance the overall quality of law 

enforcement personnel, increasing ring of environmental protection law enforcement, 

environmental pollution control measures put in place to ensure that. 
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4.2Enhance environmental awareness 

Government to strengthen environmental protection at the same time, environmental 

protection departments should strengthen environmental protection publicity, and 

enhance people's awareness of environmental protection. First, to innovate 

environmental protection propaganda and education, the use of a variety of forms to 

carry out environmental protection publicity and education activities. Environmental 

protection departments to strengthen cooperation with the publicity and education 

departments, and actively promote the importance of environmental protection, 

environmental pollution hazards, environmental protection related laws and regulations. 

School held environmental protection knowledge lectures, easy to understand 

environmental protection exhibition launched, actively promote conservation, 

environmental protection, low carbon lifestyle, environmental protection starts from me, 

from the start bit by bit, the daily life to save water and electricity, grain, do not throw 

garbage, garbage sorting classified recovery reuse, enhance students to protect the 

environment, to reduce waste consciousness. Second, to improve the social public 

supervision system. Exercise daily system of environmental quality notice, give full 

play to the advantage of the environmental protection department of the government 

website, micro blog, micro channel and other information technology, regularly publish 

urban water quality, air quality, noise environment, waste discharge, radiation and 

natural ecological environment quality information, true released environmental 

pollution accident, the relevant information. To play the role of supervision of the public, 

to encourage the masses to actively report and expose violations of environmental law, 

support environmental public interest litigation. Companies must disclose 

environmental information, to involve the public environmental rights and interests of 

development planning and construction projects, through hearing and argumentation or 

social publicity and other forms, listen to public opinion, strengthen the social 

supervision, set up environmental protection is everyone's responsibility, everyone 

involved in the good social atmosphere. 
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4.3Sound environmental protection laws and regulations 

The law has the mandatory, can strengthen the management of environmental pollution 

enterprises, to better improve the quality of the environment. Hebei provincial 

government should improve the laws and regulations on environmental protection, 

improve the sewage charging system, strengthen environmental violations of the 

investigation and punishment, increase the intensity of punishment. The perfect legal 

system is the premise of enforced, strict implementation of laws and regulations, 

strengthening law enforcement of environmental protection is enforced. To increase law 

enforcement, we must strengthen supervision, improve the quality of law enforcement 

officers, the implementation of major environmental pollution accident accountability 

system, the implementation of the responsibility to the people. To strengthen 

environmental monitoring, supervision and early warning capacity network system, the 

establishment of a major pollution emergency response mechanism, timely monitoring 

of corporate pollutant emissions, the introduction of social environmental protection 

supervision mechanism. The government should adopt environmental laws and 

regulations, tax policies, environmental protection investment and financing policies to 

promote the implementation of cleaner production technology, energy saving and 

emission reduction technology. Improve resource pricing, sewage charges, 

environmental protection measures, such as environmental protection, and other 

provinces to learn from the laws and regulations, policies, etc., to learn the system of 

good practical results, to make up for the lack of environmental protection. 

4.4Improve the management system of sewage charges 

Sewage charges system is government departments to discharge pollutants enterprise or 

individual industrial and commercial households imposed fees to urge enterprises to 

reduce pollutant emissions, so as to improve the quality of the environment, is a means 

of government intervention in the economy and protecting the environment. At present, 

Hebei Province, the sewage charge levied inadequate, fee standard is too low, the 

standard charge is the concentration of pollutant emissions, and not the total, some 
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enterprises can dilution of pollutants concentration to reduce the sewage charges paid. 

There are still some drawbacks and loopholes in the collection system of sewage 

charges, so we must improve the management system of sewage charges. First, increase 

the intensity of the collection of sewage charges, the establishment of regulatory system. 

To strengthen the collection of sewage charges, improve the cost of sewage enterprises, 

and then guide enterprises to improve production efficiency, optimize the structure of 

energy use, the development of energy-saving emission reduction technology. 

Strengthen the supervision of sewage charges levied to establish a scientific and 

efficient regulatory system. The establishment of the regulatory system should not only 

rely on the government, but also rely on the supervision of the public, to implement, to 

establish an efficient and transparent regulatory system. Second, change the sewage 

charges levied standards. Due to the current sewage collection standards is the pollutant  

concentration, there are loopholes, the proposal will be charged at the standard change 

the total amount of pollutant emission, improve the standards imposed, stimulate 

enterprises to take the initiative to reduce pollutant emissions, improve energy-saving 

emission reduction technology. For the government to deal with the different types of 

enterprises to implement different provisions, to the pollution of the environment is not 

up to the standard of enterprise collection of sewage charges, for low energy 

consumption, high production enterprise give money or policy support, improve the 

environmental protection type, technology type enterprise initiative. 

Summary of chapter 3 

This chapter mainly puts forward some suggestions about the problem of environmental 

pollution in Hebei Province, were proposed to improve the environmental quality of 

Hebei Province, suggestions from the economic scale, industrial structure, science and 

technology, government policy, Hebei Province, facing the increasingly serious 

environmental pollution, should optimize the economic scale in the economic scale, 

population control, and improve the quality of economic growth; we should optimize 

the industrial structure in the industrial structure, promote the development of the third 

industry and ecological agriculture; in science and technology should strengthen the 
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capability of independent innovation, the introduction of foreign advanced technology, 

innovation and environmental protection investment and financing mechanism; the 

government policy should intensify environmental protection, strengthen environmental 

protection publicity, improve laws and regulations, improve the sewage collection 

system. Only by working together and cooperating with each other can we improve the 

environmental quality and achieve the coordinated development of economic benefits, 

environmental benefits and ecological benefits. 
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Discussion and results 

Since a long time, in order to expand the development of natural resources and free 

use of environmental resources as the main symbol of the pattern of economic 

development, on the one hand, created the unprecedented huge material wealth and 

unprecedented social civilization, on the other hand also caused China resource shortage, 

environment pollution and ecological destruction and other major problems, 

fundamentally weaken and shake the foundations of modern society relies for survival 

and development. Environmental pollution in China's development speed is lower than 

the speed of economic development, but the trend of environmental deterioration as a 

whole is still didn't get effectively.Solution to economic growth and resource utilization, 

contradictions and problems of environmental protection, pursue human economic, 

social and ecological sustainable development, has become China's current can not be 

ignored. 

Although total economic output continued to rise, increasing economic output, but 

resource consumption is further increased, even more serious environmental pollution, 

economic growth over reliance on investment and exports, the Chinese economic 

growth is lack of stamina, resulting in China's economic development bottleneck effect 

China must be the transformation of the mode of economic development, to intensive 

instead of the extensive type, to scientific and technological innovation driven "made in 

China" to "created in China", to investment, consumption and export will be 

coordinated to pull instead of relying on a single investment and export driven 

economic growth model of development, must adhere to the scientific concept of 

development, building a resource-saving and environmental friendly society 

Part 1 mainly introduces the research background and literature review, the 

relevant theories of investment and method. This essay introduces the Environmental 

Kuznets Curve (EKC) theoretical connotation, common model and form of expression, 

the influence factors of the EKC origin .In addition, the essay states the basic ideas of 

the method of regression analysis, multiple regression model. 

Hebei Province, the economic development is still not get rid of the traditional 
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extensive heavy industry leading mode, serious imbalance in industrial structure. The 

production of environmental pollutants or emissions are increasing year by year, the 

volume of industrial solid waste and industrial waste gas emissions also increased 

significantly. Despite the fact that the environment has a certain degree of self 

purification capacity, but due to the low in Hebei Province natural environment resource 

stock, a lack of resources, people can not unlimited use or misuse of the self purification 

capacity of the environment. With the continuous increase of Hebei Province industrial 

pollutant emissions, is bound to consume more resources, even more than the 

environmental carrying capacity, thus reducing the self purification capacity of the 

environment, to bring pressure on the environment of the area. 

According to the results of the model analysis found: per capita GDP and industrial waste 

water emissions EKC showed n-type; per capita GDP and industrial waste gas emissions 

EKC showed typical inverted U type; per capita GDP and industrial solid waste generated 

amount of EKC a monotonically increasing type; per capita GDP and soil erosion area of 

EKC has n type. Visible in Hebei Province, EKC presents a variety of forms of 

expression. 

Then I selects the above scale industrial added value (X1), the second industry 

accounted for the proportion of GDP (X2), foreign direct investment (X3), sewage 

charges (X4) as index factor EKC causes, from industrial wastes as indicators of 

environmental quality, the establishment of multiple linear regression equation, the 

results show that the model may exist multicollinearity and by the correlation 

coefficient and variance inflation factor test, to further confirm the model of 

multicollinearity is serious, so the total elimination of the stepwise regression method, 

through the analysis of the regression results, the scale factor of environmental pollution, 

technical factors and policy factors to improve the quality of the environment, structural 

factors make the environment worsen first, then to improve. It can be seen that the 

performance of EKC in Hebei province is the scale factor, the structure factor, the 

technical factor, the policy factor. 

Chapter 3 mainly puts forward some suggestions about the problem of 

environmental pollution in Hebei Province, were proposed to improve the 
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environmental quality of Hebei Province, suggestions from the economic scale, 

industrial structure, science and technology, government policy, Hebei Province, facing 

the increasingly serious environmental pollution, should optimize the economic scale in 

the economic scale, population control, and improve the quality of economic growth; 

we should optimize the industrial structure in the industrial structure, promote the 

development of the third industry and ecological agriculture; in science and technology 

should strengthen the capability of independent innovation, the introduction of foreign 

advanced technology, innovation and environmental protection investment and 

financing mechanism; the government policy should intensify environmental protection, 

strengthen environmental protection publicity, improve laws and regulations, improve 

the sewage collection system. Only by working together and cooperating with each 

other can we improve the environmental quality and achieve the coordinated 

development of economic benefits, environmental benefits and ecological benefits.  
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