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Abstract 

In order to make sure that the orientation of government function and effort goal 

in the development of industrial circular economy, this paper attempts to answer the 

question that what the main roles of government and enterprises is in the process of 

regional circular economyôs development. The general research way of this paper is 

that: based on accurate judgements of the development level and main development 

strategies of Shizuishan Cityôs industrial circular economy, we generalize the 

outstanding characteristic of industrial circular economy, confirm the main driving 

factors and mechanisms of development of industrial circular economy, and then find 

out its operation mechanism through methods of material flow and energy flow 

analyses; finally, we summarize the development model and sustainable development 

countermeasures of coal resources cityô industrial circular economy. The main 

research methods of this paper include system dynamics method and panel data 

analysis method. The main innovation points of this paper are expressed in two 

aspects: one is the evaluation method that assesses the development level of 

Shizuishan Cityôs industrial circular economy through horizontal comparison and 

vertical comparison method, which expand the depth and width of this type of 

research methods; the other is the research way of development mechanism of 

regional industrial circular economy through system dynamics method in the medium 

level. 

This study is divided into four parts, the first part consists of chapter 1 and 

chapter 2; the second part consists of chapter 3; the third part consists of chapter 4 and 

chapter 5; the fourth part consists of chapter 6. Chapter 7, which is the conclusion of 

this study, cannot be mentioned with other six chapters in the same breath. 

The first part narrates the time backdrop, research contents, research significance, 

technological roadmap, research methods, theoretical basis and related research 

reviews, points out that the main questions existed in these studies, and that the 

scientific question of this study, that is, the main question that this study intends to 

solve. 

The second part, which is the evaluation of the development level of Shizuishan 

industrial circular economy, serves as a link between what goes before and what 

comes after in this study. In this part, this study takes ecological efficiency as key 

indicator to assess the development level of Shizuishan industrial circular economy 
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from two dimensions of time and space through horizontal comparison method and 

vertical comparison method, and points out that the high proportion of high 

energy-consuming and highly polluting industries in the economy is the crux of the 

environmental and resource matter of coal resource cities, and which is also one of the 

key issues of industrial circular economy which this study intends to discuss. 

The third part, which is the focus of this study, consists of chapter 4 and chapter 

5. This part analyzes the development mechanisms of industrial circular economy 

from macro- and micro- perspective. Wherein̆ chapter 4 discusses the macroscopic 

driving mechanism through panel data analysis method and exemplification method. 

Research results indicate that positive externality is one of the most important 

characteristics of industrial circular economy, and emphasize that technological and 

scientific progress play important role in the development process of industrial 

circular economy, and consider that the coupling force of government regulation and 

enterprise motive of pursuing profit maximization is the major impetus of the 

development of Shizuishan industrial circular economy, but the government 

regulation serves as the guiding factor in this process. Chapter 5 discusses the 

microscopic development mechanism of Shizuishan industrial circular economy 

taking district of Huinong as a study region. Based on the analyses of industrial chains, 

material flow and energy flow of district of Huinong, this study builds a model of 

systematic dynamics of the industrial circular economy system of Huinong which is 

one of the most important industry clusters, then analyzes its evolving trends and 

optimal regulation schemes, finally, summarizes the microscopic mechanism of 

Huinong industrial circular economy from nine aspects̔Government is the regulator 

of the microscopic operation environment of industrial circular economy; ecological 

efficiency is the key indicator of industrial circular economy which is kept a watchful 

eye on by regional government; enterprises are the main carriers of industrial circular 

economy where all specific actions are carried out by them; feedback mechanism of 

industrial circular economy between its action bodies play an important role for its 

high efficient operation; the operational process of industrial circular economy can be 

interfered by fluctuation of product price; to the development of industrial circular 

economy, the outside resistance between enterprises that hinders the development of 

industrial circular economy is greater than the inner. Special distance is one of 

restrictive factors that hinder the development of industrial circular economy; 

establishment relationship of mutual promotion between the objectives and means of 



ҟ ғ  

VI 

industrial circular economy is the mark that industrial circular economy system has 

developed perfection; Coordinating the relationship between the traditional industries 

and emerging industries is of great importance for the sustainable development of 

industrial circular economy. 

In a word, value flow is the core factor in driving mechanism of industrial 

circular economy. Driven by value flow, government and enterprises both play their 

roles in the process of development of industrial circular economy. What government 

pursues includes ecological value, social value and economic value, but what 

enterprises pursue mainly includes economic value. The influence of positive 

externality of circular economy can be overcome and their objective of profit 

maximization can be fulfilled supported by governmentôs preferential policies and 

subsidies of circular economy. Guided by governmentôs policies of industrial circular 

economy, the value flow of industrial circular economy gets a subtle change, which 

furthermore mobilizes the changes of material flow and energy flow, and finally 

induces the promotion of ecological efficiency. This is the core mechanism of the 

operation of industrial circular economy. 

The fourth part summarizes the development model of industrial circular 

economy of coal resource cities: objective-means-objective circular development 

model, and puts forward regulation and controlling countermeasures for the 

sustainable development of industrial circular economy of coal resource cities under 

the backdrop of ñnew normalò economy. Based on the basic judgement that industrial 

circular economy belongs to the type of economic behavior with positive externality, 

the main practices are carried out surrounding a core work of energy conservation and 

emissions reduction; This development model of industrial circular economy 

emphasizes the significance of coordinating the relationship between traditional 

industries and emerging industries, and locks the objectives of regulation and 

controlling onto four aspects: optimization of industrial spatial structure, 

transformation of manufacturing technique that is conducive to circular economy, 

elimination of backward production capacity and upgrading of the industrial structure; 

and considers that the mark of status that industrial circular economy has fulfilled the 

goal of sustainable development is that the relationship of mutual promotion has been 

build up between traditional industries and emerging industries. Finally, this study 

puts forward some countermeasures for the sustainable development of industrial 

circular economy of coal resource cities from several aspects such as industrial policy, 
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industrial subsidies, intellectual support, institutional innovation and taking part in 

ñone belt & one beltò etc. 

 

Keywords: coal resource city; industrial circular economy; development mechanism; 

model; Shizuishan City 
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1   

1.1 ᶳ ӎ 

1.1.1   

ҕ ҉ ҹү ӊѿ Ӟ̆ ҕ ҉ ѿ

Ȃ2013 ̆Ҭ ҕ 50%̆ ѿ

Ҭ ҹ 67.5%Ȃ ץ ̆ ѿ ῤ̆ ѿ

Ҭ ᴪ Һ ᵝ Ȃp ԍ ̆

ⱴҤ ̆Ῥⱴ҉Ҭ ≠ ᵞ̆ ᵞ 10ҩ

№ ̆ ԍ ѿҩ ҕ ҉ ԋ ԋ

̆ ⁞ ᴋⱵ Ȃ2014 11 12 ̆

ᵬҹῃ ңҩ ̆Ҭ ᵣ⁞ Ȃ ̆Ҭ

ⱬԈ ᵣ ׆ 2030 ⁞ ̆ ל Ҭ ȁ

֟ Ȃ 

№ ̆₄ ֟ҙ ⱴṿ

GDP ̆҉ץ10% ҙֲ׆ ῃ ҙֲ׆ ̆҉ץ15% ҹ ̆

Ӟ Ȃ 120 ҩ ҙ Ҭ̆ 60

,2013Ȃ ľ Ŀ ̆ ҹ

̆֟ҙ ѿ̆ ֟₮ ᵞ̆ Ҥ Ȃ

̆ ῤ

̆ ῒ ҙ ↕

Ȃ 

ҙ ҙ ̆ Ȃ

Ҭ ԍ ҙ ҙ ̆ ҙ Ҭΐ Һ ᵬ Ȃ ԍ

̆ ҙׅ Һᵣ̆ ԍҺ ᵝ̆ ҙ

Һ ֟ҙ̆Ӟ Һ ̆ ̆Ӟ Һ ᵣȂ

ҙ ̆ ᴨ ȁ ᴨ ȁ ᴨ ≠ ̆

⁞ ̆ ᵞ ̆ ȁ

ᴪ ῍ Ȃ 

҉ ῤ ᴪ Ҋ̆ ̆

ῒ ҙ ̆ ⁞ ȁῬ≠ ȁῬ ↕̆ ≠ ̆
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≠ԍ Ҭ ῃҕ ⁞ Ӟ̆ ≠ԍ ̆

Ȃ ̆ Ҭ ľ Ŀ Ҋ̆ ҙ ̆ ֟ҙ

ᴨ ̆ ľᶫ ᶷ Ŀ ῤ ̆ ľ ֟ ȁ ȁ

Ŀ ̆ ≠ԍ ľ ȁ ȁḆ ĿȂ 

1.1. 2 ӎ 

ѿ̆ ҙ ץ└ ҙ └

‗ Ȃ ╠̆ ῤ ꜚⱬ └

̆ ῤ ҙ └ Ȃ

ῒ Ҭ ѿҩ Ҭ ̆ ᵣ└ ῃ ̆

ᵬ ̆ ҙ

└̆ ҙ └ ץ ӊ ῏ ΐ̆

ӈȂ 

ԋ̆ ҙ ꜚ ֟

Ȃ ᵬҹѿҩ ᾝҍ ӊ

ԑᵬ ȁ ԑ└ ῏ Ȃ ҙ Ҭ

̆ ҙ ҍ ӊ ԑꜚ ̆ ῒ

ҙ ̆ ΐ

ᴇṿȂ 

҈̆ Ҭ׆ № ҙ └ Ȃ

ȁ ȁ ȁ └ ̆

№ ȁ ꜚⱬ № ̆ ΐ ȁ

ҙ ̆ ῏ ѿ

Ȃ 

̆ ҙ Ȃ

֟ҙ ѿ ⱴ ΐ̆ ȁ

Ȃ ҙ ᴪ ֟ҙ ῒ̆

ꜚ └ Ӟ Ȃ ᴧ ̆

ῒ ꜚ └ ΐ ӈȂ 
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1.2 ɻ Ὺ  

1.2.1   

1.2.1.1 ҙ └  

̆ ̆ №ҹ

Ȃ Ⱶ ₮ԅ ̆

ꜚⱬȂҌ ᴆ ҆≢ ῒ̆ Ӟ Ȃ

ԍ ץ̆ ҹ ֟ҙ ֟ҙ

Һ ᵣ̆ Ғ № ֟ Ȃץ ῒ ⱴ ֟ ҹҺ

ҙ Ҍ ԍῒ ҙ

└ Ȃץ ῒ ⱴ ֟ ꜚҹ№ Һ ̆ ץ

ᴇṿ № ̆ ꜚⱬ ̆ ̆ ᴇ

̆ ᴨ Ȃҹ ҙ ᶫ ᶭ

Ȃ 

1.2.1.2 ҙ ȁ ֟ ⱬ

 

ꜚⱬ ̆ ľ ĺ ⱬĿ ̆

ᴇ ȁ ̆№ ̆ ≢

ѿ ᵬ ᵬ ̆ ҙ ᵣ ҍ

֜ԑᵬ ̆ ң ӊ ῏ ҹ̆ ᶫ

Ȃ 

1.2. 2 Ὺ  

1.2.2.1 ҙ ҹҺᵣ№  

ҙ ҹҺᵣ ȁᴑҙ ᴪῈᴧ ȂῒҬ̆

⅞ȁ֟ ҙ ȁ ≠ ץ ᴑҙ ֟

Һ ᵬ ̆ ╠ ҙ Ҭ

⅞ ȁ ȁ ꜚ ̕ᴑҙ ҙ

№̆ ҈ ↕ Һ Һᵣ̆ ҙ

ᾝ̕ ҙ ΐ ⱬ ῒ̆

֟ ≠ ᵬ ̆ ҙ

Ҍ №Ȃ 
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1.2.2.2 ҈ ↕ ᴆ№  

׆ ₮ ׆̆ ȁ ץ

╠ ꜚ≠ ῀ №̆ ֟ ᴇ ᵣ

ᵞ ȁ ᴑҙ ӎ ӎ

ꜚⱬ ץ̆ ֟ҙ ҍ

‗ Ҍ≠ ̕ └ ץ ῏

꞉ᴑҙ Ȃ 

1.2.2.3 ҙ ȁ ᴇṿ №  

ҙ № Ȃ № ҙ

ꜚ № ̆ ῀ĺĺ ꜚĺĺ ₮ ꜚ

Ҭ̆ ȁ◐֟ ȁ֟ ȁ ̆ № ҍ

ȁ ῀ҍ ₮ ֜ ΐ └ ᵬ

└ № ̆ ҙ

ꜚ └Ȃ 

ҙ № Ȃ ṿ№ ̆ ҙ

ꜚ ’ № ̆ ҙ ȁ ȁ

≠ ꜚ Ҭ̆ ҩ ȁ

῀ҍ ₮ ֜ Ȃ ⌠└ ᵬ № ̆

ҙ ꜚ └Ȃ 

ҙ ȁ ꜚҍ ԑᵬ ҍ Ȃ

ꜚⱬ ҙ ȁ ꜚ ̆

ȁ ₮ ῒ ᴪ֟ ̕

ᵬ ̆ ȁ ῀ └ ҙ

Ȃ 

1.2.2.4 ҙ ȁ ꜚⱬҍ №  

ꜚⱬ ̆ ȁ № ̆ ҙ

ȁ ꜚҍ ֜ԑᵬ ̆ ⱴ῀ ̆

Ạ № ̆ ᴇ ҙ ᴆ̆ ₮└

̆ ῏ ̆ ѿ ꜚⱬ

ҙ ̆ № ȁ Ȃ

ᶭ ῃ҉ץ № ׆̆ ῀ ȁ ꜚ ҙ

ꜚⱬ Ȃ 
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1.2.2.5 ҙ ᴨ  

ҙ ⱬ ᴇ ȁ └ № ̆

ȁ ꜚ ̆ ΐ ᴨ

̆ ȁr └ ̆ ̆ ⱬ Ȃ 

1.3  

1.3.1   

ᴪ ȁ

ᵬ̆ҹ ӊѿ̆ ҙ Ӟ ҈ҩ ȂῒҬ̆ ȁ

ᴑҙȁ ᴪῈᴧ ΐ ꜚᵬ ҹҺᵣ ҙ

№̆ ȁᴑҙ ֟ ‗

ⱳ ̆‗ Ȃᵖ ȁᴑҙȁ ᴪῈ

ᴧ ҙ Ҭ Ҍ ῒ̆Ҭ ᴑ̆ҙ

ľ⁞ ȁῬ≠ ȁῬ Ŀ ↕ Һ Һᵣ̆ ֟Ҭ ҈ҩ ↕

ᴑҙ ≠ ⁞ ̂ ≠ ȁ̃֟ ȁ

≠ ̕ ̕

ҹ ᶫ ꜚⱬȂ ᴆҊ̆

ᶭ └ᴑҙ ≠ԍ ᴑ̆ҙ ≠ԍ

֟ ֟ ֟̆ ֟ ̆

≠ ‗ԍ ҉ ҹ Ӟ̆

≠ ⁞ ԍ ≠ ץ ̕

ԅ ֟ ԍ ֟ ΐ ≠ ̕

≠ ̂ ֟ ̃Ҍ ԍ∆ ᴇ ̆ Ӈ

ᴑҙ ᾟ ꜚⱬ Ȃ ’ ↕̆ᴑҙ

ꜚⱬҌ ץ Ȃ ’Ҋ̆ ѿ ↓

̆ᶏ╠ѿ ’ ₮ ׆̆ ᶏᴑҙ ꜚⱬ Ȃᵖ

ѿ ̆ ғ Ӟ ѿ ↨ ̆

Ҍ ᵞᴑҙ ̆ ғ

꞉ ӊ Ӟ ѿҩ ȁ ᵥ ᾢ ῀ ̆

Ӟ ҉ ῀֟₮ Ȃ ̆

̆ ҉Ӟᴪ ҳ ӊ Ȃ ̆

ҙ ѿҩ ̆ ⌠ ȁᴑҙ ҹ

ӊ ≠ Ȃ └ ץ ӊ ῏ ̆ ץ
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ᴑҙ ⱬ̆ ץ ⌠ ȁ ᴪ

Ȃp └ ѿ Ҍ ̆ ѿҩꜚ

ᴪ̆ ᴪ ᴪ̆ ᴑҙ Ҍ

̆ ̆ ҙ ӞҌ Ȃ ץ ̆Ҍ ӊ

̆ └ᴪ ȁ ȁ ᴆӊҌ

Ȃ ҉ ̆ ԍ ̆ᴪ ѿ ᶃ ̆

Ӟ̆ ╠ └̆ ╠

̆ ֓ ׆̆ ᶏ ⌠ ᴨ ѿҩ Ȃ 

№ ȁ № ᴇṿ № ̆

ҙ Ҭ ֟ ̂ ҹ ῒ ⱴ

֟ ȁ̃ ᴇṿ № ̆ ҙ ֟ ̆

⁞ ≠ ̆ ꜚⱬ

̆ ̆ ᴨ Ȃ 

1.3. 2  

1-1 Ȃ 
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 1- 1  

ҙ ҍ῏ №  

№  ᴇṿ №  

 

 

 

 

 

 

ҙ  

 

Ὲ῍  

 

ᴪ ꜚ 

 

≠ ꜚ 

└  

ԑꜚ └ 

ᴇṿ └  

ꜚⱬ ≢ 

ҙ  

 

  

SD  

 

 

 

 

 

ҙ ꜚⱬ  

≠ ꜚ ᴇ 

ᴇ 

ꜚ

ᴇ 

ҙ ᴨ  

ҙ ᴨ ᴇ

 

 

 

 

 

 

ᴇṿ  

 

 

ᴇṿ

 

 

 

ȁ ȁ 

ȁ  

 

 

 

 

ᴪ  ̔

 

 

 

ᴇṿ №  

№  

№  

ꜚⱬ

̂SD̃  

ҙ
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1.3. 3  

1.3.3.1 № ĺĺ ᴇ 

ԍ C ̆ ҙ

ᴇ Ȃ 

1.3.3.2 № ĺĺ ҙ ꜚ ∞  

ץ ҙ ҹᶛ №̆ Ҭ ҙ ҙ ꜚ ̆ ∞

ҙ ꜚ Ȃ ҙ №ҹ

ң №̆≢ ң Ҭ ҙ ᵬ Ȃɰ

ҍ ӊ ῏ ̆ ҙ ҙ№ҹ A ҙ B

ҙ̆ A ҙ ≠ ԑḆ ῏ B̆ ↕ ῏̆

№ ҉ ҹ̆ ҙ ꜚ №

ᶫԊ ᶭ Ȃ 

1.3.3.3 № ĺĺ №  

ľ ↕Ŀ ҹ ̆ᶭ №

̆ ᴪ ᵬѿҩ ᵣ̆ ῒ ᵣ ῀ȁ ҍ

₮̆ ľ ᴪ ף Ŀ̆ Ȃ 

1.3.3.4 ꜚⱬ ĺĺ ꜚ ᴏ  

ꜚⱬ ̂SD̆ system dynamics̃ ≠̆ Vensim PLE

ᴆ̆ ꜚ ᴏ ̆ ῏ ꜚ ᵬҹ ᶭ ̆

ᴏ ꜚ ̆ ₮ ᴨ

Ȃ 

1.3. 4 ∕  

Ѓ1Є ҟ ꜠Ⱶ ┼ Ї

ᵆῚ ɻ ᴰ  

╠̆ ῤ Ҍ ῀̆ Ҍ

Ӟ ̆p ҙ

Ҍ Ȃ № ҍ №

̆ ꜚⱬ ץ̆ ῒ ⱴ ֟

ҹ№ ̆ ҙ ꜚⱬ └ ̆ ᴇ

ȁ ᴪ ̆ҹ ᵌ ҙ ᶫ Ȃ 
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Ѓ2Є ῇ Ї ᶳ ҟ

 

῀⌠ ҙ № ᴇӊҬ̆ ≢ ҍ

ӊ ῏ ҉̆ ҙ ꜚ Ȃ 

ҙ ꜚⱬ ̆ ᴑҙ

ֽ ≠ Ȃ ҙ №Һᵣ

ꜚⱬ Ӟ̆ ̆ ᶫ └

Ҋ̆ ҙ Һ ̆ ῤ ҹ

Һᵣ └ ԑ ѿ Ȃ ҙ └ №̆

ΐ ᵬ ̕ ᵥ ֟ҙ ȁ ȁ

ΐ ᴇ ̆ ᵞ ᴑҙ ᶏ̆ᴑҙ

≠ ꜚҊ ̕ ԍ ῀ⱬ ᵥ

ץ ᵥ ΐ ѿ ᵬ ̆ Ȃ 
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2   

2.1  

2.1. 1  

2.1.1.1  

ѿ ᶭ ῐ ץ̆ Ҍ Ῥ

ҙ ∆ ⱴ ҙҹҺ ֟ҙ ҙ , ,ᵩ

,2011Ȃᶭ ҙ ᶭ ̆ ҹ№ץ

ȁ ȁ ȁ , ,2013Ȃ ̆

ץ ӈҹ̔ɰ ῐ ̆

≠ ֟ҙ Ҭ ᵝ ҙ Ȃ 

2.1.1.2  

Ҭ ’̆

Һ Ҋ₃ҩ ̔ 

ᾢ̆ ֟ҙ Ҭ Ȃѿ ҹ̆ ֟ҙ ⱴ

ṿ GDP 10%Ȃᶛ ̆2014 ̆ ҙ

ҙ ֟ṿ 17.3% , ,2016Ȃ 

ῒ ̆ ֟ҙ ῏ Ȃ ԍ ̆ῒ ҙᵣ ҍ

ῒז Ҍ ̆ ֟ҙ ╠ ῏ Ȃ ᶭ ү

ᴨל ץ ⱬȁ‚ ȁ ֟ҙҹҺ ֟ҙ Ȃ 

҈̆֟ҙ ѿ̆ ₮Ȃ ľ Ŀ ̆

֟ҙ ҹ ѿ̆ ԍ ү ̆ ≠ Ҍ ̆

Ҥ ̕ ľ ῌ Ŀ └ ̆ ᵞֲ̆

ӎ̕ Ԛ№ ̆ ҹ№ ̕ ᴶ,2016; , 

,ᵩ ,2011Ȃ 

̆ ₮ Ȃ ץ

ҹҤ ̆ ᴪ ̆

ᵈ֟ҙ ̆ ֟ҙ̆ ᵞ ȁ ȁ Ȃ ̆

Ȃ 
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ԓ̆ᵣ└ └ὅ ̆ ᵞȂ ֟ҙ ѿ̆

֜ Ῥ̆ⱴ҉ ẒὍ ̆ ᵞ ֜

Ӟ └ԅҍῒז ᵬȂ ̆ ԍ ᵣ└ ̆

ᴑҙ ῏ ̆ ѿҩᴑҙ̆ Ҭ̆

פ ⅞ ̆ᵣ└ └ὅ ̆ ᵞȂ 

Έ̆ ₮̆Ҥ ᴪ ҍ ᴪ , ,ᵩ

,2011Ȃ ᵣ└ └ Ҭ Ҋ ȁ

ҙ ̕ ̆ ԍ ⱬ Ḡᵣ Ҍ⌠ᵝ̆ᴑҙ

̆ⱴ▲ԅ ȁҊ ҙ ̕

ֲ ⱴ ̆ל ѿ ҉ ԅ ᴪ ҍ ᴪ Ȃ 

2.1. 2 ҟ  

2.1.2.1 ῤ  

2.1.1  

╠ Ҭ̆ ᴪ ᵣ ᶏ ӈ̔

ѿ ץ ≠ ≠ ҹ ⁞ľץ̆ ȁῬ≠ ȁ Ŀ

ҹ ľᵞץ̆↕ ȁᵞ ȁ Ŀҹ ̆

̆ ľ ֟ȁ ȁ ĿD Ȃ 

ᴰ ꜚ ̂ 2-1̃̆

ꜚ ѿҩ ̂ 2-2̃̆ ̆ Ṥ ѿ ҍ

Ȃ 

 

 

 

 

 2- 1 ᴰ  

 

 

 

 

 

 

 

 2- 2  

֟  ֜  №   

                  

 ֟ №  ֜  

                  

 

≠  ⱴ №  



2  ҟ ꜠ ┼ 

13 

ᾢ . Ҁ ₮Ȃ 20ҕ 90

ף ⌠ ̆ῒ ↕ ľ3RĿ̆ ľ⁞ ȁῬ≠ ȁῬ Ŀ

↕Ȃ ԍ Ὲ ľ3R└ ĿȂ ľ3RĿ ↕ ⌠ԅ

̆ ғ Ҭ Ҍ ֲ̆ ױ

↕ ̆ ľ3RĿ ↕

ᾟҹľ4RĿ ↕ȁľ5RĿ ↕̆ᵖ Ҍ ȁҌ

₮ ΐ̆ ѿ ̆ ῤ ׅ ҕ Ὲ

ľ3RĿ ↕Ȃ 

ѿ̆⁞ ↕̂ReducẽȂ⁞ ↕ ֟ ῀

₮ Ȃ⁞ ↕ ֟ ῀ ₮ ̆

≠ ̆ ֟ ᴆҊ̆ Ȃ ̆

Ҭ̆ ֟ȁ Ҭ ⁞

֟ Ȃ ֟ ̆⁞ ↕ ֟ ᵣ ȁ֟ ȁ

̆ ҉ ⁞ Ȃ ̆⁞

↕ ῒ ҹ ֟ ̆ ⱬ

֟ Ȃ⁞ ↕ ̆

≠ ̆ ֟ Ҭ Ȃp ⁞ ↕Ҍ

̆ ̆ Ạ⌠ѿ ⁞ Ҍ Ạ⌠

ľ Ŀ̆ ̆Ҍ  Ȃל

ԋ̆Ῥ≠ ↕̂ReusẽȂῬ≠ ↕ ֟ ≠

֟ ̆ᾟ№ ֟ ᶏ ᴇṿȂ ̆ѿ ֟ ֟

Ҍ Ῥ≠ ↕ Ȃ ӄ ץ ≠ ֟

Ῥ≠ ↕ ҙ֟ Ȃ ↕ Ṥ Ῥ ̆

⌠ ᵞȂ 

҈̆Ῥ ̂ ̃ ↕̂Recycle Ȃ̃Ῥ ↕

̆Ӟ ᵣ ľ Ŀ Ȃᴰ Ҭ̆ ҙ֟ ᶏ

ᴇṿ ⌠ Ҭ ׆̆ ⌠ ҙ֟ ⌠ ѿҩ

̕ ≠ ̆ ԅᶏ ᴇṿ ̂ ԅᶏ

ᴇṿ ҙ֟ ̃ ץ ׆̆ ῀ ֟ ̆ ԅ׆

⌠ ҙ֟ ⌠ Ῥ⌠ ꜚȂ Ȃ 

ľ3RĿ ↕ ᶏֲץ ֟ ≠ ץ

̆ ׆ ⌠֟ ⌠ ֟ ̆ ҹ׆

⌠֟ ⌠ ⌠ ֟ ᶏ̆ ꜚ ҍ
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ѿ ̆ ԅֲ ꜚ Ȃ 

2.1.2 Ὺ  

Ȃ Һᵣ № ԍҌ ֟ ̆

Ӟ ΐ ̆ ᴑҙȁ ȁ ȁ ᴪ ҩ

ȁ ⌠ Ȃ 

Ȃ֟ҙ ץ ̆ҕ ׆̆ ⌠ῃ ֟׆̆ ⌠

֟ ̆ ѿᵣ ȁ Ȃ ԍҕ ҉Ҍ

ȁѿ ӊῤҌ ̆ ӊ ֲ ȁ ȁ ȁ Ḥ

ѿ ̆ ѿҩ ѿ Ȃֲ ̆

ל̆ ҕ ⱳ Ạ₮ ̆

̆ ȁ ȁ ȁ ȁ

̆ ↕ ץ Ȃ 

Ȃ ԍ └ ֟ Ҍ ̆

ץꜚ ≠ № Ȃ ̆

ԍᴰ ῀ȁ ֟ ֲ̆

ԍḆᶏ Һ׆ ᶭ Ҍ Ῥ ⌠Һ ᶭ Ῥ

ֲ̆ ץ └ ӊῤ ׆̆

Ȃ 

Ȃ ѿҩ Ȃ ѿҩ ȁ

ȁ ȁ ȁ ᴧ Ȃ ̆

‗ ⱳ ̆ ⱳ ̆ ҩ

ץ ᴨ ̆ ᴨ ѿ Ȃ ԍἝ

Ҭ ѿҩ ȁ ΐ № ̆

ԍ ΐ ̆ᴑҙ ꜚⱬҌ ̆ ľ Ŀ ̕

ԍ GDP ̆ Ẓ ԍ ׆̆ ľ

Ŀ ̕ ԍľ ᴪĿ └ Ҍ ̆ Ҍᶭȁ Ҍ

Ҥȁ Ҍ ̆ ῒ Ḡ Ȃ └ ̆ ԍ └

ȁ ᵣ ẫῃ Ὲ Ҭ̆ ᴋ

Ȃ 

2.1.2.2 ҙ  

2.2.1  

ѿ Ȃ҉׆ҩҕ 90 ∆
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῀ ץ ̆ Ȃ

ҹ ᵣ└̆ ץ ≢

ҹ Ȃp Ҭ̆ ҊҤ

ӈȂᶛ ̆ Ҽ ҹ̆ ᴏ

̆ ῃ ᵣ ԅ ̆ ҩ ̆

֟ҙ ȁ ȁ ᴪḠ Ҽ ,2010Ȃ

ҹ̆ ץ ȁ ᴪ ҹ

ץ̆ ֲҍ ῏ ҹ‰↕̆ ῤ ̆

ֲⱬȁ ȁ ȁ ȁ ȁ ῤ ԑᵬ ȁ

ԑ ȁ ԑ└ ⌠ ֟ȁ ꜚ ,

,2007Ȃ ң ӈ ᵣ ԅ ᴏ̆ ⱴ

Ḇ ֟ ⱳ Ҭ ᵬ ̆ ԅ

Һ ꜚ Ȃp ҉ ӈ ᵬҹ ₮

3R ↕̆Ӟ

Ҭ ᵝ ᵬ Ȃ 

╠ֲ —,2009 Ҭ῏ԍ ̆

ҹ̔ ̆

№̆ ȁ ᴪȁ ȁ ҩ

ῒ̆Һ ⱳ ֟ Ҭ ⁞ ȁῬ≠ Ῥ ↕

ֲ ᴪȁ ӊ ῏ ̆ ֲ

̕ ȁ Ḥ ԑ ȁ ԑᵬ ̕

ȁᴑҙ Ὲᴧ ꜚ ̆

ᴨ ҹҺᵣ ҈̕ Һᵣ Ḥ ȁ ᴇ

ṿ ̆ Ȃ 

ҙ ҙ Ȃ

ҹ ҙ ᶫ Ȃ 

2.2.2  ҟ  

̆ ҹ̔ ҙ

Һ №̆ ȁ ᴪȁ ҙȁ ҩ

̆ῒҺ ⱳ 3R ↕ ֟̆ ֲ ҙ ֟

ӊ ῏ ̆ ֲ ̕

ȁ Ḥ ԑ ȁ ԑᵬ ̕ ȁᴑҙ Ὲᴧ ῒ ╠

ԋ ҙ ꜚ ̆
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ᴨ ҹҺᵣ ҈̕ Һᵣ Ḥ ȁ ᴇṿ

̆ ҙ Ȃ 

2.2.3 ҟ  

╠ֲ Ҭ̆ ҍֲ ᴪ ӊ ԑᵬ

̆ №ҹ ᴪ ̆ №ҹ

ȁֲ ᴪ —,2013Ȃ ̆ ⅞№ҹ

₃ҩ Ҍ̆ ѿȂ ҙ

№ҹ ҩ Һ̆ ⌠ ֟₮ ȁ ֟₮ ֟ ⁞

ȁῬ≠ ȁῬ ᵬ ₮̆ ғ Ӟ

̆ ̆ ץ ᵬ ѿҩ ̆

ᴆ̆ ׆ Ҭ№ ₮ ᵬ̆ҹ ↓ ѿҩ

Ȃ 

Ѓ1Є  

ҙ Ȃ 3R ↕Һ

⁞ ≠ ȁ ≠ ₮ Ȃ

̆ױ Ҋֲ̆ ̕

̆ ̆ ῤ ̆

⁞ Ҍ Ῥ ᶏ ̆ Ῥ ᵬҹֲ ֟

Һ Ȃ ̆ѿ ᶏ ̆ ֟₮ ̕ ѿ

̆ ⱴ Ῥ ȁ Ȃ 

Ѓ2Є  

ҙ Ҭ̆ Ȃ ֲ ᴪ

ᵣ̆ ֲ ץ ╠ Ȃ ֲ ҉ Ȃ ̆

ѿ ̆ ᵞ ᵝ ֟₮ ᵝ ֟₮

≠ԍ ̆ ѿ ̆ └ ῤ

ᴆȂ 

Ѓ3Є ҟ  

ҙ ҙ Ȃ ҙ ⱳ Һ

ҙ Ȃֲ Һ ֟ ̆

ҙ ֲ ֟ Ҭ ԍҺ └ ҹ̆ ‗ Ҍ

ҙ Ȃ ҙ ≠ ⁞ ȁῬ≠

Ῥ ‗ Ȃᴨ ȁ
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ȁⱴ ⇔ ȁ ῍ ֟ҙ ӊ ‗ Ȃ 

Ѓ4Є ᴰ  

ᴪ ҙ Ḡ Ȃ ᴪ Ҭֲ

ῒ ꜚ ̆ ֲ ῒ ԑ῏ ȁ ҉

Ȃ ᵣ└ȁ ᵣ ȁ ȁᴇṿ ȁ ȁ

ᴶ ȁ ⇔ ȁ ȁῈ῍ ҍ └ ̆ ᴪ ⌠ ҙ

ẫ Ȃ 

2.2.4 ҟ Ҳ ᵣ ᵲ  

Ѓ1Є ҟ ԓ ҟ  

ѿҩ ̆ ̆ѿ ҹ̆

ȁ ᴪ Ȃ ҙ ԍ ѿҩ ֟

ҙ̆ №̆p ҙ ↕Ҍֽҍ

℗ ῏̆ ғҍ ᴪ ȁ Ҍ №◓̆ ҙ

Ἕ ׆ ҙ № ѿ ̆

ҩ № ҙ ȁ ⱳ Ȃ 

Ѓ2Є ҟ ᴑ 

ᴰ Ҍ ׂ ῃ ȁ ̆ ԍ

ҙ Ҭ ₮ ᵝֲ̆ ℗῀ ҙ

Ȃ ҙ ҙ ̕ ҙ

ῃ ҙ ̆ ҙ Ӟ ҙ

ᴋȂ 

2.1. 3  

2.1.3.1  

׆ ⌠ׂ ̆ ᵣ ԅ҈ҩ ̂ 2-1 Ȃ̃

20ҕ 60 ף Ȃ ȇ Ȉ

̂1962̃ ᵣ ԅ Ȃ ӥ ֲ

Ҍ ̆῏ ԍ ҙ ̕1966 ̆

Ҁ ₮ ľ Ŀ̆ ҹ Ҭ

̆ ֲ ̔ ≠ Ҍ Ḡ ̆ ᴪ

Ἕ ,2010Ȃ҉ ῃ ԅ

̆ ᴪ № ҙ ̆ ̆
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ץ ֲ Ȃ 

20ҕ 70-90 ף Ҍ Ȃ ѿ ֲ̆ ױ

Ḡ Ὶ ̆ ֟

ᾢ ҹ Ȃ1990 ̆ . ̂D. Pearcẽ

₣≠. ̂R.K. Turner̃ ȇ Ȉ̂Economics of the Natures and 

Environment̆ Harvester Wheatesheaf̆1990̃ ѿӥҬ ₮ľ Ŀ̂ Circular 

Economỹ̆ ₮ ̆ ↕̆ᶏ

ҹ № ҼҼ,2008̆ ᵬҹѿ

ҕֲ ╠̆ ῀ Ȃ 

20ҕ 90 ף ׂ̆ ԑḆ Ȃ20ҕ 90 ף ̆

ԅ ľ3RĿ ↕̆ ľ⁞ ↕̂ReducẽȁῬ≠

↕̂ReusẽȁῬ ↕̂RecyclẽĿ̆ ҕ ᶭ ľ3RĿ ↕

̆ ᵬҹѿ Ȃ

ӞḆ ԅ ѿ ̆ ѿ ԑḆ ῏ Ȃ 

ץ ῤ ҹ └Ȃ

1994 ̆ └ ԅȇ ҍ Ȉ̕ 2001 ̆ Ὲ ԅȇ

ᴪ Ȉȁȇ Ȉȁȇ Ȉ ѿ ↓ ↕ ̆

ȁ— ȁ ֟ᴑҙ └ ̆

Ῥ≠ ,2010Ȃ 

 2- 1  

ף     

 20ҕ 60

 ף

1962 ȇ̆ Ȉ̕ 1966 ȇ̆

⌠ Ȉ ₮ľ

Ŀ 

ᴰ

 

Ҍ

 

20 ҕ

70-90

 ∆ף

1990 ȇ̆ Ȉ

₮ľ Ŀ  

ᵬҹ

ѿ ҕ

ֲ ╠ 

ҍ

ԑḆ

 

20ҕ 90

ף

ׂ 

1994 ̆ └ ԅȇ ҍ

Ȉ 

ᵬҹѿ

 

2.1.3.2 Ҭ  

∆ 1998 ῀ ̆ ľ3RĿ ↕

Ҭ ᵝȂ ῀ 21 ҕ ӊ ̆ ⌠ ̆

҉ ҹ ̆ Ḇ ԅ ̆21ҕ 10 ῏

₮ Ȃ ̆ ⅞ ׆
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ꜚ Ȃ2004 ̆ Ҍ׆₮ ̔ ȁ ȁ

ⱬ ̕ ѿ ֤ȁ ȁ҉ ȁ

10ҩ̕ ֟ҙ 13ҩ̕ 4ҩ̕ ҙ 7ҩȂ2008 

 8 ȇ̆Ҭ ֲ ῍ Ḇ Ȉ ֲ ̆ ץ

҉ ҹ Ȃ 

2.1. 4 ҟ  

ҙ Һ №̆ Ҭ ԍҺ

ᵝ̆ ҙ Ȃ 

Һ ֟ Ҭ ≠

ץ ≠ ׆̆ ֟ ҍ

Ȃ ׆ ≠ ȁ ץ ≠ ҈ҩ

Ҭ ȁ ҍ ᴪ ѿȂ

̆ҍᴰ ȁ ȁ ȁ ȁ

ȁ ῤ ֜ ῏ ̂ 2-3 Ȃ̃ῒҬ̆ ҙ

ꜚ ̆ ҍ

ᴇṿ ꜚ ꜚ └ΐ ᴇṿȂ 

 

 

 

 

 

 

 

 

 2- 3  

2.1.4.1  

Ȃֲ ҍ ᴪ ѿҩ Ȃ

ҹ ‗ ⱳ ֲ̆ ᴪ ⱳ ̆

̆ ֲ ꜚ └ ӊҊȂҹ ̆

ֲ ᴰ Ҍ Ȃ׆ ̆

⌠ᴨ ȂӞ ̆ ῤ └ ȁ

ȁ ȁ ȁꞋꜚⱬ ӊ ԑ ȁ ԑ└

῏ ̆ ѿ ꜚῃ Ȃ ᴨ ̆ ҹῒץ

 

 

   ҙ  
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ᶫ Ȃ 

Ȃ ҹ ΐ ̆ ⱴ ⌠

ѿ ṿ̆ ⱳ ᴪ ̆ ԍ ̕ΐ

ȁ ȁ ̆ ᴆ ⌠ ѿ ṿ ̆

̆ Ҍ ҍ ֜ ҍ ̆ ׆

ҹѿ ȁ ⱳ ҉ Ȃ ԅ

ᵥ׆ Ӟ̆ ԅ ᾧⱳ Ҧ Ȃ

ҹ ᶫԅ ᶭ Ȃ 

└ Ȃ └ └ Ȃ ᵣ

ץ Ҍ └ ̆ ῍ױ ΐ Ḥ ֜ ȁ

ȁ ȁ ҹȁᶏ ׆̆└

ԅѿ ԍ ȁ ȁ Ȃ 

└ ҹֲ ᶫ № ΐȂ

Ҭ̆ ҹҺᵣ̂ ȁᴑҙ ̃ᶭ ֲ

Ḥ ̆Ҍ ̆ ῀ ≠ ȁ

֟ȁ Ḡ ȁ ḱ ȁ Ḥ ̆ ⱴ Ḡ̆ ȁ

ᴪȁ ӊ ꜚ ̆ Ȃ 

2.1.4.2  

Ẋ ᾟ№≠ ᴆҊ ̕

Ẋ ԅ ᴆҊ ᾟ№≠ Ȃң

ѿ ↓ └ Ẋ ̔ ֲẊ ȁ └

֟ └ Ȃp ҹ ᴪ ԍᴑҙ ֲ ̆

ᴑҙ ꜚⱬҌ ̆ ̕ ꞉ └

└ ̆ Ҭ ľ Ŀ Ȃ

≠ԍ Ḡ ᵣ ̆ ⱬԍ ‗

Ḡ ľ Ŀ ľ Ŀ Ȃ

└ Ҋ̆ ҹץ ᶫ ‗

Ȃ 

2.1.4.3 ҙ  

ҍῒ ӊ ԑ῏ ῒᵬ ѿ Ȃ

ῤ ̆ ң № ̔ № №̂ Ȃ̃

ᶭ Ҭ ⱳ ̆ № ҹ№ץ ֟ ȁ № Ȃ
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Ҍ ҳ ṿ ᴆҊ̆ ֟ ȁ №

ӊ ᶛ ⌠ԅѿҩꜚ ̆ ⱳ ԍ ȁ

Ȃ 

ҙ ᴏ ѿ

ῐ ̆ Һ Ṣ └ ᴨ ֲ ᴪ

ҙ ̆ ҙ Ȃ ҙ ҹ

ᶫԅ ΐȂ 

2.1.4.4  

20ҕ 60ȁ70 ֟ף ѿ ῐ ̆ Ḇᶏ ᴪ

҉ Ȃ ԍֲ ꜚҍ ӊ

ԑᵬ ῏ ̆ ȁⱳ ȁ ȁ ȁ ֟ⱬ

ȁ Ȃ ԅᴰ

̆ ᵬҹѿҩҌ №◓ ᵣ ̆Ḇ ԅ ᴪȁ

ȁ ֟ Ȃ 

20ҕ 80 ̆ף ῀ Ȃ ᴇṿ ȁῃ

,1994 Ạԅ ᵬȂ

₮ ᾝ ȁ֜ Ȃᶛ ̆≠ ῤ ֟‪ṿ

̆ ⱬ ,

, ,2008Ȃ ̆ ῏ ȁ ԑᵬ ȁ

⅞ȁ ,1996; ,

, ,2009; , , ,2009;↔ ,2007Ȃ ⱴ

ҹ ᴰ ԅ Ȃ 

2.1. 5 ҟ  

2.1.5.1  

׆ 20ҕ 90 ף ῀Ҭ ץ ̆

̆ῒҬ̆ , ̂2008̃ ᶭ

⅞ ₮ ΐ ף Ȃ

ҹ̆ ̆ Ὲᴧȁᴑҙȁ ȁ ᴪ

ҩ ̆ Ҋץ׆ ҩ ᵣ ̂ 2-4 Ȃ̃ѿ ᴑҙ

ᴑҙῤץ: ҹҺ̆ҍ ȁ Ḥ ֜ ̆ ѿҩ ҙ ῤ₃

ҩȁ₃ ҩ ₃ ҩᴑҙӊ ĺĺ֟ ĺĺ Ῥ Ȃ

ԋ ֟ҙ ̔ ѿ֟ҙῤ ̆Ҍ ҙȁҌ ֟ ȁҌ ȁ
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Ḥ ֜ Ȃ ҙӊ ĺĺ֟ ĺĺ ̂Ῥ ̃

ҙῤ֟ץ̆ ҹҺ̆ ҍ ȁ Ḥ ֜ Ȃ ҙ

̆ ҙ ֟ ̆ ᵈ֟ҙ ̆ ֟ ̆

ҙ ᵣ ̆ ҙ ̆ ȁ Ȃ҈

: ѿҩ ȁѿҩ ȁѿҩ ȁѿҩ ̆ѿҩ

ȁ ̆ѿҩ ̆ ᴑҙӊ ĺĺ

֟ ĺĺ ̂Ῥ ̃ ̆Һ ῤ Ȃ ≠ ῍֣╠

Ҋ̆ᶭ № ᵬ῏ ̆ Ҍ ӊ ֟ҙ ȁ ȁ ȁ

Ḥ ȁ ̂ ̃̆ Ḇ ֲ ȁ ȁ Ḥ

Ȃ ᴪ ׆: ᴪ ῃ̆ ꜚ ̆

Ὲᴧ ҍ ȁ ≠ Ῥ ̆ ῃ ᴪ ĺĺ ĺĺ

Ȃץ ҹҺ ̆ ᴪ ᴪ̆Ṥ

̆ ῃ ᴪ ̆ ᴪ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 2- 4  

ҙ ֟ҙ ̆ ԍҬ Ȃ 

2.1.5.2 Ҍ҉  

̂2007̃ ֲ ҉ ₮ Ҍ҉ ̆ῒ

Һ ҹ̔ѿҩ ᵣ ̆ Ҭֲ̆

҉ ᾟ№ ᴆ Ҍ҉ֲ GDP ,2007Ȃ

ᴑҙ  

֟ҙ  

 

ᴪ  

ҙ ῾ҙ Ⱶҙ 

֟ҙ  

  Ḥ  

 ֟ 

֜ ȁ ȁ ֟ҙ  

 ̂ ̃ Ҭ  

ȁ ᴪȁ

 ᴪ ᵣ  

֟
ҙ
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ῒҬ̆ ᵝ ֟₮̂ ץ ̃ ץ̂ Ȃ̃

t1ȁt2 ᴋ ңҩ ̂t 2ů t1̃̆ à GDP ̂%̃ ̆

á ѿ Ҋ ̂%̃ ̆à̘0̆↕ ῤֲ

҉ ᾟ№ ᴆ ̔á̖à/̂ 1+à̃Ȃ 

ֲ ֟ Ҭ ף Ӟ ꜚⱬȂ

ԍ ѿ №ῤ ̆ Ҋ ᵞ

ԍֲ GDP҉ ҍֲ Ȃ ׆̆

҉ ̆ Ҋ Ҍ҉ֲ GDP҉ Ȃ 

Ҍ҉ ΐ ӈ̆ ԅ

Ҋ ╠ ᴆ̔ ȂӞ ̆ ᵞ

Ȃ ̆ Ҍ҉ ΐ ӈȂ ̆à

/̂1+à̃ á ҉ ̆ ѿҩ ѿ GDP҉

ץ ₮ῒ Ҋ ҉ ̕ ∞ץ ѿҩ Ὲ ⁞

̕ Ҍ҉ ԍѿҩ ⅞ ᵀȂ 

2.1.5.3 ҉  

ҍ ӊ ῏ ץ ҉

₮҉ ,2005Ȃ ҹ̆ ֲ ׆̆҉ ֲ̆

Ҍ ҉ ̆ɐ ѿ҉ ̆ ҍ ӊ

ľ Ŀҍľ Ŀ ̆֜ ₮ ̂ 2-5 Ȃ̃҉

└ Ȃ └ ԅֲ Ҍ

̕ ԅ ֲ ҉

Ҋ ̕ └ ⱴ ԅֲ ҉ Ȃ

₮ ̆҉ ֽ ԍ ֲ  Ȃל

 

 

 

 

 

 

 

 

 

 

 

 2- 5 ҍ ҉ Ẋ  

ֲ ֲ̂ GDP ̃ 

ֲ
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2.1.5.4 ⁞  

̂2009̃ ץ ף ҹ ₮ԅ ⁞ ῃ

̆ ₮ ֲ ҉ ᴆҊֲ

ᴆ ף ,2009Ȃ

׆ ȁḂԍ ⁞ ΐᵣ ₮ ̆

Ῥ ≠ № ҈ ̔ Ῥ ȁ

≠ Ҍ Ῥ ץ Ҍ ≠ Ҍ Ῥ Ȃ ⁞ Һ

Ả̆ ᶏ Ҍ ≠ Ҍ Ῥ ֲ ᾟ№

ᴆȂ 

2.1. 6 ҟ  

ҙ ӊѿ ң̆

Ȃ ╠̆ ῏ Ҭ̆ ȁ└ ȁ

̕ ᴇ ᵣ ȁ ҍ

ӊ ῏ № ᴯ , , ,2009;

қ,2007; , ῐ ,2014; , , ,2014; Ḡӽ,2011; ӂҬ,

, Ҽ ,2010; , ,2009; , Ԑ,2007; , ,2006Ȃ 

Ҭ̆ ⌠ ̔ № Kazemi, 

Kamkar,Lakzaei,et al,2015;Lamas, Palau and de Camargo,2013 ȁ №

Hao,Zhang, Li,et al,2015;Qian, Tang, Qiu, et al,2015ȁ ṿ№ Liu, Geng, 

Zhang,et al,2014ȁ № ȁ № ̂Tsai and Krogmann,2013;Wernick and 

Ausubel,1995̃ȁᴇṿ № ȁ № № ץ ꜚⱬ № ̂ ᴯ

, , ,2008; ᴯ , , ,2009; , , , ᵡ,2003;

;2005,שּׂ↔;2012, , ,2008; , ,2008̃Ȃ 

2.2  

2.2. 1 ᴍ  

2.2.1.1 №  

№ ѿ ῤ῏ԍ ꜚ

№ ȂҺ ꜚ ȁ Ȃ ̆ №

ῒ ῀ȁ ₮ ⌠ Ȃ

№ ̆ ҹ ȁ ᶫԅ ҉ ‗
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ΐȂ № Һ Ҍ ȁ֟ ҙ ȁ

ҙ ᴑҙҩᵣ̆ ҍ Ҍ Ȃ 

№ ᵬҹ ֟ ꜚҬ ף ѿ ῒ̆

ץ ⌠ 100 ̆╠ץ ῒ ↕₮ ԍ 20ҕ Ҍ ף

ҩ Ȃ ѿҩ῏ԍ Ḡ ↕₮ ԍ 20 ҕ 70

̆ף ңҩ ∆ ̔ ף

№ Ȃ20ҕ 70ĺ80 ̆ף ȁ ҙף ₮ ҹ

№ ԍ ҩ ԅ Ȃ20ҕ 90 ̆∆ף

≠ȁ ᾢ №

ꜚ ’ ԅ№ ׆̆ ԅ № ҕ

Ȃ1995 Wemick Ausubel ̆ ᾢ ₮ԅѿ

Ȃ1997 ҕ ԅ ȁ ȁ

ȁ ῌ ῏Ғ ᵬ MFA Ȃ2001 ̆

Ὲ ԅ MFA ↕ ᴆ̕ №

15 ῀ ԅ № ̂ ү,2009̃Ȃ2002 ̆

ԅῒ ץ № Ȃ2004 ̆Paul H. 

Brunner & Helmut Rechbergerᵬ Ώԅ Practical Handbook of Material Flow 

Analysisѿӥ̆ ׃ ԅ № ȁ ȁ ̆

ԅῒ ȁ ᴆ ΐᵣ ᵬ ̆ ↓ҽԅ ῏ԍ ȁ

Ḡ ȁ № ҍ ῖ ᶛ̂ ,2007̃Ȃ 

ꜚ № ῀ ̆ ҩ ꜚ№

ῃ ȁ ץ Ȃ ╠̆ ῤ №

ᴇ Ҍ ₮ Ȃ 

2.2.1.2 ᴇṿ №  

ѿ ҹ̆ № Ạľ Ŀ̆ № ῒ Ȃ

׆ ╠ ῤ ל ̆ № ׆ ∆ ᾝ ⱬȁ

№ ҹ ᴪ ̆ғ Ҭ ӊ ̆ל

ᵖ ׅ ԍ ׆̕ ̆ ₃Ӎῃ ׆

Ȃ ᴆҊ̆׆ ̆ ֟

ᵄ ᴇṿ ̆ң ֟ ңҩ ̆ ԑᶭ ̆ᴇṿ

ꜚ ̆ ץ ꜚ Ȃ ̆ҹḆ ẫ

̆ № ̆ ᴇṿ № Ӟ Ȃ ╠̆ ῤ

№ ῏ ᴇṿ ̆ № ӈ
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̂Bailey, Babbitt, Gaustad, et al,2011;Fang and Zhou,2009;Kumar, Shirodkar, 

Camelio,et al,2007; Ushijima, Irie, Sintawardani, et al,2013;Yi, Xie and Xiao,2009;

,2013; , ,2013̃Ȃ 

ᴇṿ ѿ ᴇṿ ῀ ȁᴇṿ ҍᴇṿ ṿȁᴇ

ṿ֟₮ ᴇṿ ҈ҩ Ȃ ∆ ̆ ῀ѿ ֲⱬ

≠ ̆Ꞌꜚ ѿ Ꞌꜚ ᵬ ԍ ̆

Ꞌꜚ Ꞌꜚ ȁ Ḡ ῏֟ ֟ҬȂ

Ꞌꜚ Ҍֽ ΐᵣꞋꜚ Ꞌꜚ ᴇṿ ῀⌠ᴇṿ Ҭ̆ ғ

’ ᴇṿ ᶏ̆ ֟ ᴇṿ׆ Ḡ

Ҭ ⌠ ễ ׆̆ Ḡ ᶫ ᶏ̆ᴇṿ ԅ ꜚ

ⱬ̂ ,2006̃Ȃ ҉ └̆ᴨᾢ ľ⁞ Ŀ ↕̆

ץ ≠ ⁞ ̆Ӟ ץ ⱴ ᴇṿ ̂ ´,

,↔ ,2006̃Ȃ ᴑҙ ֟ Ҭ̆ ᴪ֟ ̆ ֓

≠ ׆ץ ҉⁞ ⱬ ѿ̆

῀ ̆ ѿ ̆ ⁞ ᵞ ̂ ̃̆

׆ ⱴᴑҙᴇṿȂ № ֟ץ ҹ№ ΐ̆ └ ᴑҙ

ȁ └ ҍⱴ ȁ֟ ֟ȁ֟ ᶏ ȁῬ

ԅ№ ̆ ԅ֟ ҩ ̆p ᴇ

ṿ ԍᴇṿ ₮̆ ȁ └ ȁ

Ῥ ̆ ҩ Ῥ Ῥ≠ ᴇṿ ῀

⌠̂ , ֤ , ҆ᵫ,2006; , , ,2001̃Ȃ 

̆ ≠ ᴇṿ ̆ ≠ ̆

ῒ ṿ ҹ ̂ ↕ , , ,2006̃ Ȃ ᴇṿ׆

̆ ԅ ≠ ᴇṿ ̂ ,2006̕

,2006̃Ȃז ҹ ҩᴑҙ ▼ᵩ Ҭ̆ ᴇṿ

ᴪ ⱴ ⁞̆ ̆ ֟ Ҭ̆ Ῥ

֟ ᴇṿ ԍ Ῥᶏ Ҭ ⱴ ᴇṿ ̆↕ ԅ Ȃ

ѿ ≠ ‗ԍᴑҙ ῀

Ḇᶏᴇṿ Ȃ҉ Һ ԅ ᴇṿ ῤ

Ȃ ‰ Ӟᴪ ᴑҙ

ᴇṿ Ȃҹԅ ⌠ ⱴ Ḡ ‰ ᴑ̆ҙ ⱴ

῀̆ ⱴ ̆ ᴪ ⱴᴑҙᴇṿ ₮̆

֟ ҍѿ ֟ ᴇ ̆ ֓ᴇṿ ₮ ҹѿ ‪ ₮̆

ᴇṿ ԅ ꜚⱬȂ ᴑҙ ꞉ └̆
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ᴇ ȁ ȁḤ Ḡ ᴨ ̆ᶏᴑҙ׆ Ҭ

⌠ ≠ ̆ ȁ ᴪҍ ̂ ,2005̕ ⱬ,2006̃Ȃ

̂2008̃ ҹ̆ ᴇṿ └ Ҍ ԍ ῀

ľ⁞ Ŀ ᵌԍ ᴇṿ̆ ⱴ

Һᵣ֟ Ⱶ ҩ ᴇṿ ῀ ₮

ѿ Ȃᴇṿ № ꜛԍ ≢ ᴇṿ ̆

ᴪ ץ ᴇṿ ̆p ᵥ≠

ᴪ ᶫ ᴇṿ ᴇ̆ ᴇṿ ᴑҙ

└ ╠ ̆ ԍ ᴇṿ

῏ ̆ṿ ѿ Ȃ 

2.2.1.3 №  

1992 ̆ҕ ᴪ̂World Business Council of Sustainable 

Development, WBCSD̃ ᾢ׆ᴑҙ ₮ԅ ľ̔

ᶫ ֲ Ԉⱬ ҍ Ⱶ̆ ᶏ ҩ

ᵞ⌠ҍ ⱬѿ ȂĿ

̆ ԍ ̆ ῤ WBCSD

ӈ ҉ ԅ ᾟ ᵈȂ ̂2002̃ ҹ̆ ѿҩ ҍ

̆ ῏ ῀ ֟ⱬ ץ̆ ᵞ ᵝ֟

ҹ ̂ ,2002̃Ȃ ̂2003̃

ӈҹ ֲ ̆ ץ ֟₮ ῀ ṿ ̂

, , ₇Ҭ,2003̃Ȃ ╠̆ ᴑҙȁ׆ץ ҙȁ ҩ

№ ῒ Ȃ 

2.2.1.4 ṿ№  

20ҕ 80 ף ̆ ₮

‰ĺ ṿȂH. T. Odum Ҭ ̆ ₮ԅ

̆ ṿ ȁ ᴇṿ ̆

ԅѿ ᵣ Ȃ ѿ ↓ ̆

ԅῃ Ȃ ṿ№ Ӟᶏ

№ ҹ ̆ ᴇṿ№ № ӊ ԅ Ȃ

ṿ ᵣ ῃץ ̂↔ ,2009̃Ȃ 

2.2.1.5 №  

William Rees Mathis Wackernagelԍ 1992 ₮
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̂William, 1996̃̆ ҉̆Wackergagelԍ 1996 ԅ

̂Wackernagel et al, 1999̃̆ 1997 Wackernagel ֲ ԅľEcological Footprint 

of NationsĿ 1̆997 ҕ̆ ᴪ̂ World Wildlife Fund, WWF̃

⌠ԅҕ ҉ 2̆000 W̆WF₮ ľLiving Planet 

Report̆ Ὲ ԅ ԍ 1996 ҕ ̂WWF̆ 2000̃ ̆

⌠ҕ ̆ ῏ ₮ ̂

ү,2009̃Ȃ 

2000 ̆ ῤ Ҭ ȁ ֲ ᾢ ̆

1998 ԅ № Ȃ ̆ ῤ῏ԍ

̆ ₮ Ȃ 

ῐ ̆ ῤ Ȃ

̂2005̃ ץ ҹᶛ̆ ԅ

̕ ẫ̂2006̃ ԅ Ȃ 

№ ץ ’̆p

└ ӎ ӈ Ӟ̆ ҍ ᵄ ᴇṿ ’ Ҍ̆

῏ ңҩ ҉ ’Ȃ ̆

№ Ҍ Ȃ 

2.2.1.6 №  

№ ╠ ѿ Ȃ

ѿ֓ Ҍ Ԋᴆ ѿ ῤ ל ѿ Ẋ

̂ Ҹ, , ,2003̃ Ȃ № ԍ ҉̆

№ № ҹѿᵣ ׆̆ ҍ ל ֟

₮ ҹ Ȃ ῤ № ԍ 20ҕ 80 ף Һ̆

ֲ ȁ Ṝ ȁ῾ҙ ȁ ≠ ȁ ȁ

└ ⅞ȁ ⅞ȁ֜ ⅞ȁ ⅞ȁ ⱬ ῃ

̂↔ ,2009̃Ȃ 

2.2.1.7 ᴇ ᵣ  

ῤ ȁ ȁ Ҽ ⅞ҍ

ᴇ ԅ Ṣ̆ ᴪ(UNCSD) ᵣ ̆

ԅ ҍ ⅞ ᴇ ᵣ ̆

ⱬ ԅ ᴇ ̂ , , Ҽ ,2006̃ Ȃ

ᵣ ̆ № ȁDelphi DEA ᴑҙ
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ᴇ̂ ,   ,2007; ,   ,2010; , Ҽ,

,2006; ,2006̃Ȃ 

2.2.2  ῗԓ  

̆ ῤ ԅ Ȃ

Giuseppe Di Vita ԅ ≠ Һ̆ ₣ץ ӗ

ҹ№ ̆ ᴇԅ ≠ ⱴ ֟ ṿȁ ץ ҙ

ץ̆ ҹ Ḇ ≠ ᶫ‗ ᶭ ̂Di Vita,1997̃ȂKuhn

ᴆ ῀ Ȃ ̆ ῀ ̆

≠ ӊѿ ᴑ̆ҙ ᴪ ⱴץῬ≠ Ῥ Ȃ

₮ ⁞ ̆ל Ӟ ҹ Ҍ̆

≠ ҉ Ҍ ᴨ ̂Pittel, Amigues and Kuhn,2005̃ȂThomas 

EichnerȁR³diger Pethig№ ԅ ̂WMŎ Waste Management 

Organizatioñ ᵥ ᴑҙ Ḇץ ᴑҙ ֟ ȁ ֟

̂Eichner and Pethig,1999̃ȂClark׆ ₮̆

֟ ̆ Ḡ Ӟ ѿ ῤ ᴨ ≠

̂Clark.B,1992̃Ȃז Ḡ ꜚ ҉̆ ҍꜚ ᴨ

Ȃ 

ץ ȁ ҹ℗῀ №̆ ԅ

ꜚ ᴆҊꜚⱬҌ ̆ ҹ ֟ ᴇ ᵣ

ᵞ ̆ ֟ҙ ӎ ԍ

Ԉⱷ̆ל ֟ҙ ҍ ֟

‗ ᴪ֟ Ҍ≠ ҹ̆ └ └ ᶫԅ

№ ̂ ,2007̃Ȃ ₮̆ Ҋ̆

ῖ C-D ֟₱ Ҭ ῀ ̆ ԅ ֟

̂ , ‏ , ,2006̃ Ȃ қ׆ └

ԅ └ ҍ └ ֜ԑᵬ ӈ̆ ҹ └

ᵞ ȁ ̆ └ └ ᵬ ֲ ᴪ

̂ қ,2007̃Ȃ 

2.2. 3 ῗԓ  

ҹ֟ҙ№ץ Ȃ֟׆ҙ ̆

ҹ№ץ ῾ҙ ȁ ҙ ȁ ҈֟ҙ

ץ ≠ ҍ Ḡ֟ҙ ̂↔ ,2009̃Ȃ2004 7 28 ĺ30

̆ Ḡ ԅľ ֜
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ᴪĿ̆ ᴪ ҹľ3+1Ŀ ̆ ȁҬ ȁ

ȁ Ῥ ֟ҙȂ ̂2006̃ №ҹ ꜚ

ң ̆ῒҬ ᴏ ȁ Ȃ

̂2006̃ ₮ԅ C ̆

̂China ̃̆ 1.5-2Ṑ ̆ ԇ

GDP ѿҩ 20 ‖ ̆ 20 ̆

⌠ѿ ⁞ Ȃ ҈ҩ ׆̔ ╠ ץ

ⱴ ҙץ ҹҺȁ ᵣ ԍ

ĺĺ ҕ ץ∆ ῀ ҙ ᴪ̆ ԍ ȁ

ᵣ ̂ 2020 ץ ̃ĺĺ ľ

Ŀ ҹҺ ȁ ֟ Ȃ ӈ

ҍ ≢̆ ₮ԅ ԓ

̔ŵ ҍ ̕Ŷ ̆ Ḡ

Ҍ ŷ̕ ̆ Ҋ ᵖ ԍ Ÿ̕ ̆

Ҋ ғ ԍ Ź̕ ̆ Ҋ ғ ԍ

̂ ӈ, ,2006̃Ȃ ׃ ԅ ȁ ̆

ᵥṢ ₮ԅΐᵣ ̂ , Ԑ,2007̃Ȃ

ԍҌ ̆ ῤ Ӟ ү ̂ ᴯ,2010;

, , ,2010;↔ ,2013; ,2011; , ₇ ,2011;

,2012; , , ,2012; , ; ᴯ,2012; ,2004̃Ȃ 

2.2. 4 ῗԓ ꜠ ┼  

ȁ ̆ ԍ

̆ ȁ ȁҸ ȁ ̆≠ ꜚ Һᵣ

ꜚⱬ̆ ҹ

ᶫ Ḡ ῃ̆ Ὲ ↕ Ỳ ╕Ȃ

Ҭ̆ ȁ ȁ ӊѿȂ

ꜚⱬ └ ̔ ≠ ꜚ └ȁ ᴪ ꜚ └ȁ

ꜚ └ȁ Ḇ └̂ ῃ,2008̃Ȃ ̔

└ ȁ ȁ ‰ ȁ ≠ ȁ

ȁ ᴪ ȁ ᵣ ץ ҍḠ

└ ̂ ,↔֤ ,2007̃Ȃ 

╠̆ Ҭ ̆ ҉ ҹ ̆

֟ҙ ᴋⱵ Ṣ̆ ҹ
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ѿҩ ̕ ̆ ҹҬ ᴪҺӈ ᵣ└̆

֟ Ҭ ҹ‗ ⱬ ̆ ̆

Һ ᶭ ꜚ̆p Ḡ Һӈ ̆ Ḡ

ȁ ̆ Ӟ ҳ Ȃ ԍ҉ ̆

ẫ ꜚⱬ └ ҹ ╠ ѿҩ Ȃ ̆ ױ

ԅ Ȃ ꜚⱬ └ №ҹῤ ꜚⱬ

ⱬ̆ῒҬ╠ ≠ ȁ ȁ ȁ ᴪ ᴋ ̕

ȁ ȁ ȁ ᴪῈᴧ

̂ ,2007̃ ̂2012̃ ҹ̆ ꜚⱬ └ Ὲ └ҹ

Һᵣȁ ҹҺ ╠ Ҋ̆ ≠ └ ֟ ꞉ȁᴇ ꞉ȁ

ȁ ꞉ ̆ Һᵣ Һꜚ Ȃ ⱬ̂ 2009̃

ҹ̆ ΐ ᴇṿ ‗̆ ԅֲױ ΐ ҍ

ҹ ‗̆ ԅ ҹҺᵣ ΐ ҍ ꜚⱬץ

ҍ ꜜⱬ ׆̆ ׆ ҉‗ ԅ ’ Ȃ ̆

ȁ ֟ҙ ҩ

└ ̆ ԅ └ ̂ ,2013; , ῒḍ,

,2013;↔ ,2010; ,2012; ῐ ,2013; ,2009; ,

,2010; ,2009; , ,2010;ԍ꞉ ,2008; ,2014; ´,2011;

,2008̃Ȃ 

2.3  

2.3. 1  

ץ ҹ ץ̆ ҹ

↕ Ȃ ῤ Һ ̔ ȁֲ

ȁ ᴪ ȁ ץ ȂῒҬ̆

ῤ Ȃɒ ̆ ῐ

Ḃ ⱳ ᶛȂҹԅ ῐ ̆ ῤ

ԍ Ҍ̆ ῤ ҙ ̆ ῤ

Ȃ ӊ̆ ᶷ ԍ ԍ ’ ΐᵣ

Ȃ ӎ̆

Ȃ 

2.3. 2 Ὺ  

ԍ ҍ
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Ȃ ץ ̆ ҽҕ Ӟט₮ԅ

ᴇ̆ף ҹ ₮Ȃ ῀

21ҕ ץ ̆ ᵣ҉ ֟ҙ Ҋ̆

ᴧ ҳ ᾢ ֟ҙ ̆ ӊ Ȃ

ҹ ῏ ӊѿȂ 

ҹ ῤ

ӊ Ȃᶛ ̆↔ ̂2003̃ ₮̆ ᴑҙ

̕ (2004, 2005) ₮

̆ ₮ ȁ῾ҙȁ ҙȁ Ⱶҙ Ῥ ԓ ֟ҙ

ᵣ ̆ ֟ҙ ̂̕ ̆2007̃ № ԅ

ҳ ̆ ₮ ֟ҙᵣ ᵣ ̆

ҍ֟ҙף ȁף ⇔ ↓ҹ

̕ ԍ 2007 2009 ᾢ Һ ԅȇ ҍ

⅞Ȉȁȇ ⅞Ȉ̆ ң Ⱶ ↓

ҹ Ȃ 

ᴇ Ȃ

ᶛ ̆ ̆ ̂2005̃ ׆ ȁ ȁ ȁ ᴪ

₮ ᴇ ᵣ ̕ ḍ ̂2013̃ ṿ

ҍ№ ׆̆ ṿ ȁ ᴪ ȁ ≠ ȁ ῃ

5ҩ ԅ ṿ ᴇ ᵣ ̆

’ ԅ ῀№ Ȃ 

Ҭ̆ ῀̆

ҹҺ № ̆ ꜚ └

Ȃᶛ ̆ ԍ֟ҙ ̆ Ҭ̂2011̃ ҹ

└ ̆ ֟ҙ Ȃ ̂2012̃

⇔ ⇔ ꜚⱬ └ ̆ ₮ ꜚⱬᵬ Ҋ

⇔ ῤ Ȃ 

2.4 ҟ  

ҙ Һ ңҩ̔ ҙ

Ȃ 
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2.4. 1  

ᴑҙӊ ᵬ ֟ ҽ ̆ѿ ̆

ⱴ̆ᴑҙӊ ᵬ ᴪ ▲Ҋ Ȃ ̆ ҉

ҳ ᵝԍ ѿ ҙ ῤ ᴑҙӊ ᵬȂӞ ԍ

̆20ҕ 90 ̆ף ԍ

ҬȂ ֓ Ҍ Ҍ ̆ ֟ҙ ȁ

ȁ ̆p ҉ ץ ꜚҹ ץ̆ ȁ

ҹ Ȃ 

ľץ ֟ҙ Ŀ ̆ԍ 20ҕ 90 ∆ף

₮Ȃ ӊ∆̆ ֟ҙ ȁ ꜚ ῒꜚⱬ

└ ֟ ԅҌ ̆ ≢ ῒ └ ԅԈ ̂ᾝ

֦,2003̃Ȃ Ḡ (USEPA)ҹ ֟ҙ └ ҙ Ⱶҙ

ѿҩ ̆ ῤ ᴑҙ ≠ ᵬ̆ ׆

⌠֟ ֟ȁ Ῥ⌠ ҩ ѿҩ

̂Martin,1996̃ȂKorhonen and Sankin(2005)₮̆ ֟ҙ

ץ ᴑҙ ֟ ̆ ̆ ҩᴑҙ Ҭ ҩᴑҙ

̂Korhonen and Snakin,2005̃Ȃѿ ҹ̆ ֟ҙ ῐ ԍ 20ҕ

90 ̆ף ̆ Desrochers ̆ ≠֒ ץ

ҙ ҙ◐֟ ֟ҙ ≠ ľ֟ҙ Ŀ

̂Desrochers,2004̃ȂKorhonen ֟ҙ ԍľ Ŀ

֟ ̆ ┴ ⅞̂Korhonen and Snakin,2005̃̕ Ayres ֲ↕ ₮

֟ҙ Ҭ Ȃ 

20ҕ 90 ץף ̆ ֟ҙ ᾢ ѿ֓ Ҹ ȁ ȁⱴ

ȁ ȁ ≠ȁ ῖȁ ῌȁ ῌȁ ȁ ȁ ≠ȁ ≠֒ȁ

Ȃ ѿ̆֓ Ҭ ̆ ȁ ֒ȁ ȁ ȁ

֒ Ӟ ῐ ҙ ̂ , , ,2003̃Ȃ 

Ҭ ֟ҙ 21ҕ ∆ Ȃ ԍ 2001

6 ԅľ ҙ̂└ ̃ Ŀ̆ ῍ 12ҩ ҙ

̆ ῤ№≢ ֟ ֟₮̆ ӊ Ҭ ֟ ԑ֜

̆ ѿҩ ҹ ҙ ̂ , ,ị ,2004̃̕

ҙ ץ ҹ ֟ҙ ̆ ≠

֟ҙ ȁԋ ≠ ֟ҙ ֟ҙ ̂ , ,2006̃̕

ץ ≠ ҹ₮ ῐ̆ ԅ ȁ
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Ҭ ̂ , ´,2006̃̕ қ ᴑҙ ԅץ ĺ

֟ȁ ѿ ȁ ֟҈ ֟ҙ ҹ ҙ ̂

, , ,2003̃ Ȃ ֓ ׆ ꜚ

ԅ Ȃ ᾝ ֦ ₮ԅ ҙ ᴇ ᵣ

↕ ̕ ӂҬ ׆ ҉̆ ԅ ᵀ ̂

ӂҬ, , Ҽ ,2010̃ ̕ № ԅ ҍ ῤ

ҍ ̂ , ,2003̃̕ Ȃ ̆ ѿ ↓ ҙ

ᴆ Ӟ̆ ҙ ᴇ ᵣ ԅ

ᵬ Ȃ 

2.4. 2 ҟ  

ҙ Ҍ Һ̆ ѿ

̆ Ҭ ᴑҙ ҙ ԋ̕ ῏

└ Ҍ ̆ Ҍ ̆ ғ ҙ ԍҬ ̆

⌠ ᴑҙ ̆ ץ Ȃ 

╠̆ ҙ Һ Ȃᶛ 2̆010

̆– ץ ҹᶛ̆ ľ3RĿ ↕̆№ ԅ ҙ

ҍ ̆ ԅ ҙ ȁ ↕ȁ ̆ ₮

ԅ ľѿҩ ȁң ȁңҩᵣ Ŀ ҙ ̂– ,2010̃Ȃ

ҙ ῤ ̔ ҙ ̂ ,–

ῃ, ,2014̃̆ ҙ ῖ ̂ , , ,2014;

,2014̃ ץ ҙ Ҭ ᵬ ̂ ᾝᾝ,2015̃

Ȃ 

2.5 Ὺ Ғ  

2.5. 1 Ὺ  

Ҍ ῀̆ ₮ ҹ̆

└ ԅ Ȃ№ ῤ ῏

̆ ץ ₮ ᵣ ל ̔ 

ѿ̆2000 ץ ̆ ₮ᾢ

Ҋ ̂ל 2-6 Ȃ̃ 

ԋ̆ ̆ ֜ Ȃᴰל
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ȁ ȁ ̆ ̆ ȁ ȁ ȁ

Ҍ ⌠ Ҭ̂↔ , , ,2012; ,2014;ᴝ

,2012; , ,2014̃Ȃ 

҈̆ ȁ Ҭ

ȁ ҙ ץ ᴑҙ Ȃ 

̆ ℗῀ Ȃ ׆̔ ѿ ҙ ῀ ̆ ȁ

ץ ᵞ Ḇ ≠ ׆̕ ⅞῀ ̆ ᾝ

ҍ № ׆̕ ĺ ῏ ῀ ̆ ᵣ ҍᴰ

ᵣ ȁ ץ̕≢ ֟ҙ ҹ ̂ ̃̆

̆ ̆ ᵣ ̕ Ȃ 

 

 

 

 

 

 

 

 2- 6  2000 ץ  ל

̔Ҭ  

╠ ῤ ҍ ׆̆ № №

̆ ῤ ȁ ̕ ѿ ᵥ

̆ ᵥ ҹ ̕

̆ ̕

ᴇ ̆ ԍ ȁ № ↕ ̂ ᶃ,2012̃Ȃ 

2.5. 2 ╦ Ғ  

̆ ԅ ̆ ̆

ԍ ̆ ᵣ ̆ ₃ ꜜⱬ̆ №

ԅ ̆p № ̆ ѿ

Ȃѿ ᵥ ̆

҉ ҙ ̆ ҍ Ҍ
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ԋ̕ ᶫ ᵬ Ҍ ̆ ╠ ’

̆ Ả Ҭ ҈̕ ӎ ꜚ ꜚ

̕ ᶫ ᵣ ῏

ᵣ ̆ᶏ ҹ ꜚȂ 
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3  ҟ ᴍ 

3.1 ҟ  

3.1. 1 ‟  

3.1.1.1  

Ѓ1Є ᵣ  

38Á22ǋð39Á23ǋȁқ 105Á58ǋð106Á59ǋӊ ̆β ԍ

̆қ ῤ ̆ ̆ ̆ ῤ

Ӌ ̆ 119.5 қ̆ 88.8 ̆ 5310 ( 3- 1)̆

ӂ ῃ ҙ Ȃ 

 

 

 

 

 

 

 

 

 

 3- 1 ᵝ  

Ѓ2Є  

ӊқҹ ̆ᵝԍ ̆ 1090 ͘

3475.9 ӊ ̆ №ҹ ῌ ȁ ῌ қ ‖ ȁ

‖ Ȃ ῤ ῌ 1605.7 ̆

30.24%Ȃ ῤ ῃ 99.6 ̆ ֹӠ῀

֜ ̆ ȁ ῾ Ȃ 

Ѓ3Є Ṣ 

Ҭ ῤ ̆ᵝԍқ ҍ ֜ ̆

ῖ ṜȂῃ ᾟ ̆ Ҭ̆ ̆ ̆

ῃ 8.4Ņ͘9.9ŅȂῃ 167.5 ͘188.8 ̆
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№ ҹ ̆ 1708.7 ͘2512.6 ̆

10͘ 14ṐȂ 

Ѓ4Є  

Һ ȁ ȁ ȁ ȁ

Ӝ ̆῾ Һ Ҭץ ȁ ̆ ≠ԍ ᴨ ȁ ֟ȁ ȁ

ᵞ ῾◐֟ ֟ Ȃ2013 ̆῾ ҹ 117҆֡̆ ῃ

14%̕ 63.71҆֡̆ ῃ 8%Ȃ 

Ѓ5Є  

Һ ҹ῾ҙ ȁ ҙ ȁ ῒז Ȃ

2013 № 3- 1 Ȃ 

 3- 1 2013 №  

̔ Ȃ 

Ѓ6Є ֥  

ȁ ȁ Ԑ ȁ ȁ ᵩ Ȃ

ῃ ᴑҙ 74 ̆ῒҬ ᴑҙ 32 ̆ ᴑҙ 42 ̆

֟ 2200҆ ῒ̆ז ֟ 1000ᵩ҆ Ȃ ֟ ץ ֟

ҹᶭ ֟ҙ ῃ ֟ ṿҬ ᶛȂ 

Ữ 25.86 ַ Ḡ̆ Ữ 20.49 ַ Ȃ

Ữ 6020.17҆ ̆ Ữ 42.7 ַ Ȃ ̂ ̃

2020҆ Ȃ 

Ѓ7Є  

ᶭ ҙ ̆2013 ̆ ҙ 1340Ὲ

̆ῒҬ 664Ὲ ̆ 66.7 Ὲ ̆ 74.02 ҆

̆ 380Ὲ ̆ῒҬֲ 70Ὲ Ȃ2013 ̂

̃ҹ 12.5˿Ȃ 

Ѓ8Є  

ⱬ ҙ ̆ ╠ ⱬ 400҆ 2̆013

213ַ ̆ ֟ 1801҆ ̆ῒҬ 1100ᵩ҆ Ȃ

Һ ҹ ⱬȁ ȁ ȁ ȁ ȁ ̆2013

  ῾ҙ  ҙ   ῒז  

ַ̂  ̃ 12.988 11.4 1.315 0.222 0.051 

ᶛ̂%̃ 100% 87.8% 10.36% 1.71% 0.13% 
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‰ 1347.4҆ ֲ̆ 17.75 Ȃ 

3.1.1.2 ᴪ ᴆ 

2013 ̆ ֲ 75.93 ֲ҆ ῒ̆Ҭ̆ ֲ ҹ 54.10 ֲ҆̆

ֲ 70.25%Ȃ2013 ̆ ֟ ṿ 446.32ַᾝ̆ ҈

̆҉ץ10% ԍῃ Ȃῃ

17.43%Ȃ 

2010͘ 2013 ̆ Ὲ῍ ῀ 57.18 ַᾝ ⌠ 74.5 ַᾝ̆

Ҋ γ̆ל ԍ ῃ Ȃ҈ ֟ҙ 2010 6.0̔

62.6̔31.4 ҹ 5.4̔64.4̔30.2̆ ѿ֟ҙҊ 0.6%̆ ԋ֟ҙ ҉

1.8%̆ ҈֟ҙ 1.2%Ȃ 

ץ ҙҹҺ ԋ֟ҙ Ҭ ̆

2010- 2012 ҈ ԋ֟ҙ 2̆013 ԋ֟ҙ Ҭ

Ҋ Ȃ ѿ֟ҙ Ҭ Ҋ ̆ל ҈֟ҙ

2010- 2012 Ҋ -2012̆ל 2013 Ȃ 

ҙ ̆ ԅ ȁ └ ȁ‚ ȁ

ᴨ֟לҙ ȁ ȁ ҈ ֟ҙҹҺ

֟ҙȂ2013 ̆ ֟ҙ ֟ṿ 417.18ַᾝ̆ ῃ ҙ 62.55%Ȃ 

3.1.1.3 ’ 

Ѓ1Є ‟ 

ῤҺ ᵣ ̔ ̂ῃ 140 ȁ̃

҈ ̂ ῤῃ 88 ȁ̃ ԓ ̂ῃ 87.2 ȁ̃ñ҈Åԋò

̂ ῤῃ 39.2 Ȃ̃2013 ̆ ῀ ≢ҹŉ ̆

ҹ 100%̆ ̕ ₮ ŉ ҹ 90˿ ̆ ≢ҹ

ŉ ̆ ̕ñ҈ ò͂ ̆ ≢ҹⱷŋ ̆ ̕ñԓ

ò͂ ̆ ≢ҹⱷŋ ̆ ̕ñ҈Åԋò ῀ ̆

≢ҹⱷŋ ̆ ̕ñ҈ òȁñԓ ò ῀ ̂ ῾ ҆֡

̃̆ ≢ҹⱷŋ ̆ Ȃ 

Һ 41418Ὲ ̆

16.2%Ȃ ȁ ȁ Ὲ ≢ҹⱷŋ ̂36%̃ ̆

ҹ ̕ ȁ ≢ҹŋ ̂28%̃ ̆

ҹҬ ̕ ȁ ȁ ȁ ҍ ≢
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ᴇ 6 ῃ ȇ ‰Ȉ̂GB3838-2002̃Ҭŉ ‰̂ 36%̃ ̆

Ȃ 

2013 ̆ῃ 4355.13̓ ̆ 15443 ̆

2421.05 Ȃ׆ ̆ <3.60 ᾥ/҆ᾝ GDP̆

<0.54 ᾥ/҆ᾝGDPȂ 

Ѓ2Є ‟ 

̆ ׆̆ ҈ ‰ ԋ ‰Ȃ

2013 Ҭ ῀ ȁԋ ԋ ҈

№≢ҹ 0.077 ᾥ/ ȁ0.051 ᾥ/ ȁ0.028 ᾥ/ ̆ῃ

⌠ ԋ ‰ ԋ̆ ԍԋ ҉ץ ҹ 324 ̆ ῃ

88.8%Ȃ 

2013 ῃ ҙ ҹ 1601ַ ̆ ҉ ⱴ 17ַ Ȃ

Һ ԋ 95155.27 ̆ 88729.85 ̆

89580.39 Ȃ׆ ̆ԋ <21.32 ᾥ/҆ᾝ

GDP̆ <19.88 ᾥ/҆ᾝ GDPȂ 

Ѓ3Є ᵩ ‟ 

ᵣ Һ ԍ ҙ ᵣ ȁ̔ ҙ ̂ Ῑ ȁ

῾ᵬ ̃ ̆ 3-2 Ȃ 

 3- 2 2013 ᵣ ’ 

 
֟

̂҆ / ̃ 

№

̂%̃ 

≠ /  

̂҆ / ̃ 

≠ /  

̂%̃ 

ҙ  1042 66.84% 689.1 66.13% 

῾ҙ  503.70 32.31% 461.64 91.78% 

 13.2 0.85% 11.36 86.06% 

 1558.90 100% 1162.10 74.55% 

̔ Ȃ 

Ѓ4Є Ḧ ‟ 

̆ ̆ ⱴ Ḡ ῀ ⱴ̆ ȁ

ҙ ᴑҙ ᵬⱬ ⱴ̆ ֟ ȁ ֟ Ȃ

ԍ 2010 ̆2013 ῃ ԋ ⁞ 3.826҆ ̆Ҋ 28%̆

⁞ 2.6҆ ̆Ҋ 22%̆ ⁞ 0.128҆ ̆Ҋ

7%Ȃ 
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2013 ̆ ҈ ̆ ⱬ 17҆

/ ̆ ╠ ҹ 11.5҆ / ̆ ⌠ 100%Ȃ

№ ᶛ ⌠ 21%̆ 97

̆ 320҆ Ȃ 100%̆ ῾

56%̆ ῃ 86%Ȃ 

3.1. 2 ֥ҟⅎ  

3.1.2.1 ΐ ѿ ᴨל 

ᴨ ̆№ ҹ ҬȂҍ ̆ Ữ

҉ ԍ╠↓̆ғ ᴨ Ȃ ╠̆ ү ̆ῃ 12ҩ

Ҭ 11ҩ̆ῒҬ ҹᴨ ̆ΐ ľ҈ᵞȁΈ Ŀ ̆

№ֽ 8.54%̆ № 0.3%̆ ‚ ҙȁ ҙ ᶃ Ȃҍῒ

ז ̆ Ữ ᵞԍ ȁ ҍӋ ̆ ȁ

Ữ ҹү ̆ ҌֽỮ ̆№ ̆

ғ ῃ̆ ȁ ȁҌ ȁ ȁ ȁ ȁ ̕

ῤ ᴨ Ḡꜚⱬ ң̆ № ҹ№

̆ Ҭ ҍ ̂ 3- 3̃̆ ҍῒז ֟ №

ҹ Ҭ̆ ≠ԍ ҍ Ȃ 

 3- 3 2013 ҍ  

 ’ 

 ᴨ ̆№ ҹ Ҭ̆ ̆ Ḡ Ữ 6.55ַ ̆ Ữ Ҍ 2

ַ ̕ Ữ 1754.6҆ ̆ Ữ 19ַ ̕ 

 ȁ ȁ ╕ ȁ ╕ Ԑ Ữ ү ̆ῒҬ ȁ ȁ

Ữ ү ̆ғ ̕ 

Ҭ  Ữ ȁ 11.49ַ ̆Һ ҹ ̕ Ữ ȁ

18.79ַ ̕ Ữ 2505҆ ̆ Ữ 860҆ ̕ 

 Ữ 3700҆ ̆ Ữ 8000ַ ̆ Ữ 64.7ַ ̆ Ữ 49

ַ ̆‚ Ԑ Ữ 23.69ַ Ȃ Ữ 65ַ ̆ ῃ

Ữ 20%̕  

 ү ̆ 6.6ַ ̆ 16ַ ̆ 9.18ַ ̆ 3.1ַ  ̕

 2800ַ ̆ Ữ 1500ַ ̆ ῃ Ữ ԓ№ӊѿ̆ ̆ ̆

ῤ ᴨ Ḡꜚⱬ ̕ Ữ 6~8ַ ̆ ׂ ҉

̕ ̆ ȁ ȁ Ữ ү ̕ 

Ӌ  ֟ ү №̆ Ҭ̆ ̆ ֟ ү 5Ṑ̆

ῃ 5.75Ṑ̕ Ữ 27ַ ̆ 80ַ ῃ̆҉ץ

ҹҺ ̕ ̆ 757҆ ̆└ Ԑ 514҆ ̕ 

 Ữ 1496ַ ̆ ῃ Ữ Έ№ӊѿ̆ ῃ̆ғ ̕

Ữ 1880ַ ̆ Ữ ῃ 50%̕ ̆ ȁ

ȁ ȁ Ữ ү ̕ 



ҟ ғ  

42 

 Ữ 30 ַ ̆ Ữ 50ַ ̆ Ữ 6.24ַ ̆ Ữ 4.69ַ

̕ ̆ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ֟Ữ ү ̆ Ȃ 

̔ᶭ Ȃ 

ᴨל ̆≠ԍ Ȃ ᴨל ̆ Ữ

1754.6 ҆ ̆ Ữ 42.8 ַ ̆ ᵝ ̆ԋ

96.8%- 99.4%̆ ↓֟ ȁ ҙ ᴨ ̆ ֟

260҆ Ȃ Ữ 19 ַ ̆҉ץ ȁ ȁ ҙ

Ȃ 

3.1.2.2 ֟ҙ Ҭׅ ᴨל 

̆ ̆ ҙ ᴨ ל ̆ᵖ

֟ҙ Ҭׅ ᴨ̂ל 3- 4 Ȃ̃ 

 3- 4 2007 ҍ 2013 ҉ץ ҙ ҙ  

ҙ 
2007  2013  

֟ṿַ̂ᾝ  ̃ ̂%̃  ֟ṿַ̂ᾝ  ̃ ̂%̃  

҉ ҙ ֟ṿ 287.97 100 647.3 100 

̂1̃֟ҙ  159.9 55.5 354.16 54.7 

ῒҬ̔  44.1 15.2 63.7 9.8 

        └  20.99 7.3 48.13 7.4 

        ‚  51.88 18 101.7 15.7 

 42.93 14.9 140.63 21.73 

̂2̃ ֟ҙ 13.39 4.65 40.63 6.3 

ῒҬ̔   /  /  4.6 0.7 

 /  /  5.96 0.92 

 13.39 4.65 30.07 4.6 

̂3̃ ȁ ⱬ 114.68 39.8 206.2 31.86 

̔ Ȃ 

҉ץ ҙ ֟ṿҬ̆ ȁ ⱬ ҙ 2007 39.8%Ҋ ⌠ 2013

31.86%̕ ׅ̆ 4.6%Ȃ ֟ҙ Ҭ̆

‚ ֟ҙ̆ ԍ ֟ҙ ѿ ̆ ֓֟ҙⱴ

ѿ ̆2013 ֟ҙ ҉ץ ҙ ֟ṿ ׅ 73.89%̆ ֽ

2007 Ҋ 3.46 ҩ № Ȃ 
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3.1. 3  

̆ ᴑҙ֟ҙ ᵈ ≠ ҉

ԅѿ֓ ̆ᵖ ̆֟ҙ ҙ ̆

ҩ ᴪ Ῥ≠ ᵣ ̆ ᴪ Ȃ ᵣ ̆

ȁ ȁ ȁ ȁ ȁ Ⱶᵣ ѿ ↓ Ȃ 

3.1.3.1 ꜚⱬҌ ̆ ᴨלҌῬ  

֟ҙ Ҍ ̆ ԋ֟ҙ ῒ ҙ ̆ ҈֟ҙ ̆

ⱴӊֲ ȁ ⱬ ̆⇔ ᵞ̆ ѿ ҙ֟ף

Ḡ ⱬҤ Ҍ ̆ Ҭ Ҋ ⱬⱴ Ҋ̆

₮ ꜚⱬҌ ̆ ꞊  Ȃל

╠̆ ԅ 50 ̆҈№ӊԋ҉ץ

῀ ̆ ҉ ׅ ԋ҈ ̆ᵖ ԍץ ̆

ᴇṿ ̆ Ҧ ᴨלȂ 

3.1.3.2 № ̆ ⱴᴑҙӊ ᵬ  

ᴑҙӊ ᵬ Ȃѿ ̆

ᵬ ⱬ ᴑҙ ≠ԍ ⱬ ҹ ꜚȂ׆

ӊ ῏ ̆ ԅῖ ᾢ Ȃ №

̆֟ҙ № № ̆ ⱴԅᴑҙӊ ᵬ ѿ׆̆

҉ ԅ ѿ Ȃᶛ ̆ № ȁ

ȁ Ԛȁ ȁ ̆ ̆ 100 Ὲ Ȃ 

3.1.3.3 ₮̆ ⱬ  

2013 ̆ ľ ᴴĿֲ 1.67ֲ҆̆ ῃ 70%̆

ῃ ᴑҙ 6000 ҆ᾝ̆ ᴪḠ 4ַ ᾝ̆ Ῑ

Ḡ ҳ Ҍ Ȃῃ Ὲ῍ ῀ ῃ ᴍ 1985

17.64%Ҋ ⌠ 2013 11%Ȃ 

̆ ⁞ ᴋⱵ Ȃ2013 ̆҆ᾝ GDP

ῃ 3Ṑ̆ ᵝ GDP ȁ ȁԋ Һ

№≢ ῃ 1.23ȁ5.6 5.8Ṑ̆҈

Ȃ ̆ ȁ

̆ ḱ ҳ Ȃ 
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3.1.3.4 Ҍ ̆ └   

ΐ ꜚ ᴑ̆ҙ ꜚⱬҌ ̆

ᶫѿ ᴨ ꜛ Ȃ ҙ ̆

̆ ׅ Ҍ ѿ̆ ҉ ԅ

Ȃ 

῀ └ ẫῃ̆

῀ └ ̆ Ғ Ȃ ╠̆

Һ Ḡ ȁ ≠ ̆

ȁ ȁ ȁ ȁ ᵣ ῀ Ȃ 

3.1.3.5 ᵣ Ҍ ̆ ⱬ Ҍ  

Ḇ ᵣ ̆ ῏ ‰ Ҍ

ẫῃ̕ ֟ҙ ῏ᴑҙ Ḥ ȁ ̆

ӎᾟ Ḥ ̕ ԍ Ҍ Ḇ̆

ꜚⱬ ԍ ̆ └ ԍ ̕

ᵣ└ȁ ȁ └̕

ᵣ ᴇ ‰̕ ֟ ᴇ └ ľ̆ ט

Ŀ ↕ ῃ Ȃ 

ⱬ Ҍ ̆ ≢ Ҋץ ̆ Ҍ ȁ

ֲ Ҍ ȁҒҙ ֲ ӎ ₮̆ ⌠ ᵬ Ȃ 

3.1.3.6 Ὲ῍ Ⱶᵣ Ҍ ̆ᴑҙ Һ⇔ ⱬҌ  

ԅ Ⱶ ̆p ׆ ᵣ

̆Ὲ῍ Ⱶȁ◐֟ ֜ ȁ ֟ Ḡ ᵣ ȁ⇔ҙ

Ⱶᵣ ȁ Ⱶᵣ ȁ ᴇ ᵣ ȁ ᵣ Ҍ ץ̆

ף ȁ ȁ ҹ ף ֟ Ⱶҙᵣ Ҍ Ȃ 

╠̆ ֟ ∆ ֟ ̆ ⱴṿȁ Һ

֟ ֟ ᵞ̆ ῀ Ҍ ̆ Ḡ

̆ ≠ ≠ ῏ ֗ ᾢ̆

֗ ⱴ Ȃ 

3.1.3.7 ᴪ Ҍ ῀̆ Ҍ  

ᴰ ⱴ ῃ̆ ᴪ Ҍ ̆

̆ Ῥ ≠ ̆
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ᴧ ҍ ȁ ᴪ ׅ ѿ Ȃ ᴑҙ

Ҍ ̆ Ҍ ̆ ᴑҙῤ

֟̆ ֟ ԅ └ Ȃ 

3. 1. 3.8 Ғ ⅞ ̆ᴑҙ ᵬ Ҍ  

ᵬҹ ԋ ץ ̆

ҙ Ҭ ԅ ᵬ ̆p ׂ

Ғ ⅞̆ ᶏ Һ ԍᴑҙῤ ֟ ̆

ᴑҙӊ ᵬ Ҍ ̆҉Ҋ ֟ҙ̂ᴑҙ̃ӊ ῀ ֟₮

ᶏ ȁ ≠ ץ ̆ ҉Ҋ ᴑҙ

ľ֟ҙ῍ ȁ≠ ῍֣ȁ ῍ Ŀ ῍ ᵣȂ 

3.2 ҟ ᴍ 

ҙ ᴇ № ῒ └ ╠

Ȃ ҙ ̆ ᴇ̆ ∞ץ

ῒ ̆ ҙ Ҭ ץ̆ ѿ

Ȃ 

3.2. 1  

1992 ̆ҕ ᴪ̂World Business Council of 

Sustainable Development, WBCSD̃ ᾢ׆ᴑҙ ₮ԅ ̔

ľ ᶫ ֲ Ԉⱬ ҍ Ⱶ̆

ᶏ ҩ ᵞ⌠ҍ ⱬѿ

̂ ү,2009 Ȃ̃Ŀ ̆ ԍ ̆

ῤ WBCSDӈ ҉ ԅ ᾟ ᵈ̂ , 2002;

, , ₇Ҭ,2003 Ȃ̃ ᴇ ΐ

ᵝ̆ ≠ ̆ ҹ

̂ , ү,2006 Ȃ̃ ╠̆ ᴑҙȁ׆ץ ҙȁ

ҩ № ῒ ȂῒҬ Ṣ̆ꜛ ᴇ

̂ ,2015; , ╤ , ,2010; ,

,2007 Ȃ̃ 

№ ̆ ᴇΐ ̆
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ѿҩ Ҭ̆ № ̂

̃ ל ∞ ῒ Ȃѿ ̆

ȁ ȁ ȁ֟ҙ ȁ

̂ , 2007; қ,2007̃̆ ӊ ֽ̆ᶭ ѿҩ

↓ ∞ ῒ ᵣ ̆ל Ҍ ‰ ᵝῒ

Ȃɒ ѿ̆ҩ Ҍ ≠ԍ ̆

̆p ԅ ̆ ⁞ ԅ

ⱬ̆ ֓ Ҍ ׆ Ҭל ₮Ȃ ̆

№ ѿҩ Ҭ ᴇ̆ ̆ ⱴ

ᴪ ̆ᶛ ̆ῃ ῒ ῖ ΐ Ȃ ̆

̂ , ╤ , ,2010̃ ԅ ̆

ᶭ ᴪ Ⱶ ̂ ≠֟₮̃ ꜚ ̂

̃ №ҹ ȁ ⁞ ̆ № ΐ

̆ ‰ ₮ ┴̆ ₮

ⱬ ꜚ p̆ל Ҍ Ҭ ’Ȃ

Ҭ ̆ ѿ ῤ̆ ṿ ᴪ

ⱴ̆ԍ ∞ ̆ ԍ ̆ ԍ

̆ ӈ ᴪ Ȃ ̆ ⌠

Ҭ ̆ ᵞ ᶭ ̆ ᾛ

ⱴȂ ̂2003̃ ₮ ľ

Ŀ ̂ , ,2003̃ ̂2006̃ ₮ Ҭ

C ⌠ԅ ⁞

ⱬ Ӟ̆ ⌠Ҭ Ҭ ѿ

̆ ҹץ ᶫ Ȃ 

ץ ᵬҹ ҙ

̆ ₮ ̕ ץ̆ ľ Ŀ Ҭ

C ҹ ̆ ₮ ҙ Ȃ ҉

ңҩ ׆≢̆№ ңҩ ҙ

Ҍֽ̆ ꜛԍ ᴇ ̆ ԍῒ

ῤ ᵌ ҙ Ӟΐ Ṣ ӈȂ 
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3.2. 2  

3.2.2.1  

Ѓ1Є  

҉̆ ╠ֲ ̆ ₮

̂ 3- 2 Ȃ̃ Ҭ ‰

҉ ₮ ̆ E=̂ x2+y2̃1/2 x=0.5̆y=0.5 y=x Ȃ

̆ל ̆ ṿ E Ȃ ‰

̆ ṿᵝԍ[0, 1] ӊ ̆ ṿ E↕ᵝԍ[0 2̆1/2]

ӊ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 2 ᴇ
 

x=0.5 y=0.5 [0, 1] ӊ № AȁBȁ CȁD῍ 4ҩ Ȃ

ῒҬ̆A ľ -֟ - Ŀ ᴰ ֟ ̆ ҍ

Ҍ ̆B ľ Ŀ ֟ ̆ ̆ᵖ

Ҍ ̕C ľ ╝⁞Ŀ ֟ ̆ ᵖ

⌠ ̕D ҹľ Ŀ ֟ ̆

⌠ Ȃ ҙ ѿҩ ̆ɰ

’ ∞ץ ῒ Ȃ 

ҩ ᴇ ӊҬ̆ №

ᵞ̆ ῤ̆ AȁBȁC D ῒ

Ҭѿҩ ԋҩȂҹ‰ ̆ ᶭ
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ҍ y=xӊ ῏ ̆ ѿ №ҹ҈ ̔

y=xӊҊ ̆ ӊҹ ᴨᾢ ̕ ӊ̆↕ ӊҹ ᴨᾢ

̕ ל y=x҉Ҋ֜ ҉ ᵈ ↕̆ ӊҹ

Ȃ 

ҹ ᴇ ̆ ῃ қҬ ȁ ᵬ

҈ҩ Ҭ Ȃ 

Ѓ2Є  

Ƙ Ņ ņ C Ὺ  

ľ Ŀ ₮ C ѿ

̆ΐᵣ ̆ ̂ ȁ ̃

ѿ ̆ ╠ Ҋ ̂ 3- 3 Ȃ̃

ֲ̆ ̆ ῗ

̂EKC̃ ץ̆ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 3- 3 ľ Ŀ C  

C ԇ GDP ѿҩ 20 ‖ ̆ 20

̆ ңҩ ׆̔ ҕ ∆⌠ 2020 ̆

ҹ ̆ ᵣ ԍ

̕2020 ץ ̆ҹ ԍ ȁ

̆ Ȃ ṢꜛC ̆

̆ ᴇ ҙ Ȃ 

ƙ  

 

 

A ̔4Ṑ /4 Ṑ  

C ̔4Ṑ /2 Ṑ  

B ̔4Ṑ /ѿ  

2000  2020  
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ץ C ҹ ‰̆ 2000 2020 ҙ 4

Ṑ ̂ ҙ ̆ ̃ 1.5 2Ṑ̆

ᵞ⌠ ̆ ҙ ⅞№ҹ҂ҩ ̂ C ̆

֓ ̆ᵖ ̃̆ ҂ҩ ᵞ

ᴰ ȁ A ȁ A ȁ C ȁ C ȁ B ȁ B

̂ 3- 5 Ȃ̃ῒҬ̆ C C Ҭ

̕ B B Ҭ ̕

A A Ҭ № ᴪ ̕γ ᴰ

↕ᴪ₮ Ȃ 

 3- 5 ԍC №  

 EG<2 2<EG<4 EG>4 

PG<1.5 ᵞ ᴰ  B  B  

1.5<PG<2 ᵞ ᴰ  C  C  

PG>2 ĺ A  A  

̔EGף 2020 ҙ 2000 Ṑ ̆PGף Ṑ ̆ ףץ Ṑ

̆Ӟ ץ Ṑ Ȃ 

ҹ ҙ ̆ ‰

ҙ ‰ Ȃɰ C ̆ ѿ

̂ EKC ῗ ̃̆ ѿҩᾢ

̆ 2020 ̆ ԍ ̆ ῀

῀ Ҋ Ȃ ̆ 2000 2020

̆ ץ ₮ ‰ ̂1 Ȃ̃ 

    Yn=a(n- 20)2+b  0 ŮnŮ20                                        (1)  

ῒҬ̆Yn n ̆ăb ̆Ẋ ∆ ᴍ 2000

ҹ 100̆ 2020 4Ṑ ̆a=- 0.75̆b=400̆ 2Ṑ

̆a=- 0.25̆b=200̆ 1.5 Ṑ ̆a=- 0.125̆b=150Ȃᵬҹ Ҭ

̆ Ҍᴪ₮ Ả ’̆ ҙ ԍ

̆ ̂2̃ᵬҹ ҙ ‰ Ȃ 

Yn=Y0(1+g) n                                                    (2)  

ῒҬ̆Yn n ҙ ̆Y0 2000 ҙ ̆g

ҹ Ȃ 2020 ҹ 2000 4Ṑȁ2Ṑ̆↕ g№≢ҹ 0.0718ȁ0.0353Ȃ

ҍ ҙ ‰ 3- 4 Ȃ 
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 3- 4  2000 2020 ‰  

C Ҭ ԇ └̆

Ҍץ 2Ṑ̂1.5- 2Ṑ̃ 4Ṑ ̆ ̆

ԍ ѿҩ ̆ C ץ ҩ Ҍ̆

ӊ Ӟ ҹ̆Ḃԍ ̆

ҙ
ijR ̆ Ὲ ̂3̃ Ȃ Ҭ̆

ȁ ȁCOD ȁԋ

ҙ ȂῒҬ̆ nY n ҙ

̆
ny n ‰ ҙ Ȃ

ijR ׆

∆ ⌠ j ҙ ̆ 1.5,2,4i= №≢

ҙ ∆ 1.5ȁ2 4ṐȂ 

( ),

0

, 1.5,2,4;0 20
j

i j n n

n

R Y y i j
=

= - = ¢ ¢ä                                    (3) 

ҙ ΐ Ҍ

ṿ ̂ 3- 6 Ȃ̃ 

 3- 6 ҙ ṿ  

   

ᵞ ᴰ  
2,nR <0 

2,nR <0 

A  
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C  
1.5,nR >0ғ

2,nR <0 
2,nR >0ғ

4,nR <0 

C  
1.5,nR >0ғ

2,nR <0 
4,nR >0 

B  
1.5,nR <0 

2,nR >0ғ
4,nR <0 

B  
1.5,nR <0 

4,nR >0 

ƚ ӎ  

ҍ ‰

ҍ ӊ ̆ ṿ ԍ ↕ ‰

Ȃ ҙ ҍ ΐ ᵌ ӈȂ

ҙ ҙ Ҍ

ᴇ Ӟ̆ ̆ ∆׆ ⌠

ῤ̆ ҍ ‰ ῤ

̆ Ҭ ΐᵣ ᴍ ‰ ῏ Ȃ 

ƛ  

ץ ҹᶛ ă ԍ ̆ ׆ 2000 ⌠ a ῤ̆

ҙ ԍ ‰ ̕

ῤ ‰ ̆ ᵞ

ῤ ‰ ̕ ԍ

̆Ṑ ↕ ṿ ̆ 4Ṑ ԍ 2Ṑ ̆2Ṑ

ԍ 1.5 Ṑ ̆ ץ ₮̆ 1.5 Ṑ ԍ ̆↕

2Ṑ 4Ṑ ԍ Ȃ 

3.2.2.2 ᵣ  

Ѓ1Є ᵩ  

ᵣ ׆ ҩ ┴ ҙ Ȃᵬҹ

̆ ҙ ⱴṿȁץ ҹף ץ ԋ ȁ

̂ ̃ ȁCOD ̆ ԓҩ ҍ ѿ׆̆

҉ ₮ ҙ ҍ ῏ Ȃ ҉ץ ԓҩ

҈ҩ ҙ ᴇȂ 

Ƙ ᵩ  

ľ3RĿ ↕ ῖ Ȃ 3R ↕ ץ ᵝ

֟₮ ᵝ ⇔ ᴇṿȂ ᵣץ ҉ ң
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ҩ ̆ Ὲ ̂4̃ Ȃץ ҹ ̆ ץ ₮ѿ ᵣ

̆ ᴇ ҙ Ȃ 

 
֟ Ⱶ ᴇṿ

                                      ̂4  ̃  

Ὲ ̂4̃№ ңҩ ̆ ̆ ץ ң

№ҹ ⁞׆≢̆№ ⱴ ̂⁞

֟ ̃ ҙ ף Ȃ ⌠ ȁ

֟ ̆ ԋ ȁCODȁ ҙ ֟ Һ

Һ ̆ ҙ ⱳ ΐ ̆

ץ ԓ ף≢№ Ҭ ̆ ץ

ҙ ⱴṿᵬҹ Ҭ֟ Ⱶ ᴇṿȂῒҬ̆ ҙᴑҙ

̆Ҍ ≠ ̕ԋ ȁCOD ҙᴑ

ҙ Ȃ ᵣ 3- 7 Ȃ 

 3- 7 ᵣ  

ƙ ᵩ  

ҙ ⱴṿȁ ȁ ȁCOD ȁԋ ȁ

҉̆ ₮ ҙ ̆

╠ ∞ ‰̆№ ҙ Ȃ 

Ѓ2Є  

ᴍȇҬ Ȉȁȇ Ȉȁȇ қ

Ȉȁȇ Ȉȁȇ Ὲ Ȉȁȇ ᵬ ȈȂҹ ᴇ

Ҍ ̆ ҙ ⱴṿ ҙ ⱴṿ 2005

Ҍ ᴇ Ȃ 

ҹ 2005- 2013

̆ל ץ 2005 ҹ ᴍ Ạԅ ̆ ץ 2005

ṿ ῒ ᴍ ṿȂ ῃ̆

№ № ҹ 2000 ⌠ 2013 Ȃ 

ѿ  ԋ  ҈  Ὲ  

 

 

 

 

 
̂҆ᾝ/ ‰ ̃ ҙ ⱴṿ/  

̂҆ᾝ/ ̃ ҙ ⱴṿ/ ҙ  

 

COD ̂҆ᾝ/ ̃ ҙ ⱴṿ/ ҙ COD  

ԋ ̂҆ᾝ/ ̃ 

̂҆ᾝ/ ̃ 

ҙ ⱴṿ/ ҙԋ  

ҙ ⱴṿ/ ҙ  
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3.2.2.3 ᴇ  

ҩ№ ̆ ᶏ ṿ

Ȃҹ ⱴ ׆ ṿ̆ Ҍ ᴍ

ᵬҌ Ȃ 

Ѓ1Є  

Ȃ ̔

ᶏ ᴇ ӊ ṿ ̆ ṿ ̆ ᶫ Ḥ

̆ῒ Ӟ ̕ ӊ̆ ᶫ Ḥ ̆ῒ Ӟ

Ȃ ṿ ҈ҩ ̂ԍᴪ , , ҕ 2015̃ Ȃ 

ѿ ̆ ‰ Ȃ 

ᾢ̆ Ạ Ȃ mҩ ȁnҩ ̆ ῍ 36

ҩ 6 ҩ ̆ ҩ ҩ ᴍ ҹѿҩ ̆῍ 4

ҩ ̂ ῃ Ӟ ᵬѿҩ ̃̆ ҩ 9 ̆ҹԅ

ᵝ Ҍ Ҍ Ὲ ̆ ᴇӊ╠ᾢ Ạ Ȃ ԍ

̆ѿ  פ

 Ú ȟÊ ρȟςỄȟÎ                                     ̂5  ̃

҈ҩ ңҩ ԍ ̆ ṿ

Ȃ 

ԍ ̆ѿ  פ

Ú ȟÊ ρȟςỄȟÎ                                      ̂6  ̃

ԍ ̆ ṿ Ȃ ᵬ

Ȃ 

ṿ Ҭ ⌠ ̆ Ҍ ᶏ ̆ ḱ ̆

 פ

Ú Ú ρ                                                    ̂7  ̃

ῒ ̆ Ҋ↓Ὲ ‰  

Ð Ú В Ú                                              ̂8  ̃

ԋ ̆ ӈ Ȃ j ҩ ҹ 
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Å В ÐÌÎÐ                                          ̂9  ̃

҈ ̆ ӈ Ȃ ӈԅ j ҩ ӊ ̆ ⌠ j ҩ ̔ 

× ρ Å Î В Å π × ρȟВ × ρ               ̂ 10  ̃

̆ ңҩ ҈ҩ

Ȃ ңҩ ṿӊ ԍ 1̆

֞ Ȃ 

̆ iҩ Ȃ 

Ὂ В ύ ᾀ                                            ̂11̃  

╠ ̆ ṿ [0, 1]

ӊ Ȃ ‰ ṿӗץ ⌠ ҩ

̆ Ῥ Ὲ E=̂ x2+y2̃1/2 ₮ Ȃ 

Ѓ2Є ᴍ  

ѿ ̆№ ҙ Ȃ ᾢ̆№

∞̆ל ҙ ӊל ῏ Ȃῒ ̆ΐᵣ№

ꜚ ’̆ ꜚ ȂῬ ̆ ҍῃ ȁ

ᵬȁ ̆№ ҙ Ȃ

№̆ ҍ ȁ ᵬ ҈ҩ

̆ ᵝ ҙ Ȃ  

ԋ ̆ ԍ C ̆ ҙ ∞

ҙ Ȃ 

3.2. 3 ⅎ  

3.2.3.1 ҙ №  

Ѓ1Є ҟ ғ ⅎשׂ  

2000 ץ ̆ ᴇ ̆ ҙ ⱴṿ ѿ Ḡ ң

ᵝ ̆ 14.74%̆ 2013 ҙ ⱴṿ 2000 5.9 Ṑ̆ ԍῃ

̂ 3- 5 Ȃ̃ 

ץ 2̆000 ̆ ҙ ҹ 426.83҆ ‰ 2̆013 ҹ

1096.38 ҆ ‰ ̆ 11.4%Ȃ 2007- 2013 ↕ ԅ 3.1%Ȃ

’ ҙ ᶭ Ҋ ̆ ҙ

ᵞȂ 
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 3- 5  2000- 2013 ҙ ҍ  ל

׆ ҙ ל ׆̆ 2000 6096.16 ҆ Ҋ ⌠ 2013

8732. 46҆ ̆ ҹ 4.88%̕ ҙ ԅѿҩᾢ ⱴ ᵞ

Ȃ2003 ⌠ ṿ 11706.24҆ ̆2004 ⌠ 7804.6҆ ̆ ҉

̆⌠ 2009 ₮ ѿҩ ̆ ⌠ 10856.5҆ ̆ ῀ Ҋ

̆2009 ⌠ 2013 ҹ- 5%Ȃ 2008 ҹ

ᵬ Ḇ ᵬ Ȃ׆COD ל ׆̆ 2000 11531

⁞ ⌠ 2013 5139.13 ̆ ҹ 2.48%̆ ῒҬ 2̆007- 2013

ҹ- 7.73%Ȃ ҙ ԅ ≠

Ȃ 

ԋ׆ ל ׆̆ 2000 71243 ҉ ҹ 2013

89771.8 ̆ ҹ 3.39%̆ ᾢ Ȃ2000ל ⌠ 2007

ҹ҉ ̆ ҹҊ ̕2007 ⌠ 2013 ̆ ҹ- 8.59%̆

₮ ҙ Ȃ׆ ׆̆ 2000 165293.59

⌠ 2013 86838.85 ̆ ҹ 1.11%̆ ῒҬ̆2007 ⌠ 2013

ṿҹ 12.66%̆ ₮ Ȃ 

҉ ԋҩ׆̆ 3ҩ ̆ ҙ

ῒ̆ᵩ ᵣҌ Ҋ Ȃל ԅ

ҙ ӊ Ȃ 

Ѓ2Є ‟ⅎ  

Ὲ ̂4̃№≢ ⌠ 2005- 2013

0
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ҙ ⱴṿ  

  

ԋ  COD  

ҙ  
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̂ 3- 8 Ȃ̃ 
 

 3- 8 2000- 2013 ’ 

ᴍ 
̂҆

ᾝ/ ‰ ̃ ̂҆ᾝ/  ̃

COD

̂҆ᾝ/  ̃

ԋ

̂҆ᾝ/  ̃ ̂҆ᾝ/  ̃

2000 780.64 54.66 28.9 4.68 2.02 

2001 780.61 54.66 28.15 5.76 2.57 

2002 510.64 54.66 27.88 5.36 2.57 

2003 975.95 39.3 36.09 3.89 2.57 

2004 809 69.09 149.03 4.27 6.48 

2005 809 79.83 194.77 5.16 8.32 

2006 788 84.76 117.93 5.64 10.06 

2007 782 95.29 90.56 5.62 12.7 

2008 1098.99 111.9 112.78 7.47 19.46 

2009 810 106.13 123.74 10.16 23.42 

2010 1354 144.32 242.08 11.67 12 

2011 1288.99 179.06 344.12 15.87 17.81 

2012 1612.01 208.2 321.34 19.28 24.65 

2013 1793.99 225.24 382.73 21.91 22.65 

׆ 4- 6 ץ ₮̆ 2000- 2013 ̆ ҙ

҉ ̆ῒҬ 11.46%̆ ̆ל

̆ -׆ 34.6%⌠ 91.1%̕ 13.7%̆

-׆̆ 28.1%⌠ 75.8%̆ ԍҌ ҉ ̆ᵖ҉ ל ȂCOD

ל ̆ ̆2013 2000 13Ṑ̕ ҙ

COD ꜚ ᵌ̆ ל ̆ ̆2013

2000 11Ṑ̕ԋ Ҍ ̆2013

2000 4.7 Ṑ̆ ל Ȃ ҉ ̆ ⌠

: COD > >ԋ > >

̂ 3- 6 Ȃ̃ 
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 3- 6 2000- 2013 ҙ  ל

Ѓ3Є ғ ɻ ᵲ Ὴ ⅎ  

Ƙ  

ԋҩ ̔ Ȃ2005 ̆҈ҩ

ᵞԍῃ ѿҩᶷ׆̆ ₮ ֟ҙ ̔

֟ҙ Ȃ׆ 2005 ⌠ 2013 ̆ ҩ ⌠

ԅ ̆ῒҬ̆ ᵬ ̆⌠ 2013 ῒ ҈ҩ

̆ ↕ ⌠ῃ ̆ ↕ᶭ ԍ╠҈ ̆Ҍ⌠

ᵬ ԓ№ӊѿֽ̆ ԍῃ ҈№ӊѿ̂ 3- 7 Ȃ̃ 

 

 

 

 

 

 

 

 

 

 

 

 3- 7 2005- 2013 ל  

׆ ̆ ׆̆ 2005 ⌠ 2013 ̆

̆ ԍῒ ҈ҩ Ȃ ᵬ Ҍ ̆ ᵬ

ԍ Ȃ҈ҩ ԍῃ ̂ 3- 8 Ȃ̃ 
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 3- 8  2005- 2013 ל  

ƙ  

҈ҩ ̔COD ȁSO2 ȁ ̂ ̃

Ȃ2005 ̆ ҩ COD Ҍ Ȃ׆ 2010 ⌠ 2013 ̆

ᵬ COD ԍῃ ̆ ңҩ

Ȃ COD ᵞ̂ 3- 9 Ȃ̃ 

 

 

 

 

 

 

 

 

 

 

 

 

 3- 9 2005- 2013 COD ל  

SO2 ’ҍCOD ᵌ̆ ҍ ᵬ 2009

ⱴ ̆ ῃ Ȃ SO2 ᵞ̆ ԍ

ῒ҈זҩ ̆ ғ Ӟ ̆ҍῒ҈זҩ ̆

̂ל 3- 10̃ Ȃ 
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 3- 10 2005- 2013 ԋ ל  

2005 ̆ ҩ Ҍ ׆̆ 2005 ⌠ 2013 ̆

ҩ ԅ ̆ᵖ Ȃל

ῒҬ̆ ᵞ̆ғ ̕ ᵬȁ ῃ

֜ ᾢ̆2009 ̆ ⱴ ̆ ҍῃ ᵬ ̕

2011 ̆ ᵬ ⱴ ̆ ῃ ̂ 3- 11 Ȃ̃ 

 

 

 

 

 

 

 

 

 

 

 3- 11 2005- 2013 ל  

׆ ̆ ҍ ȁ ᵬ ῃ ̆ ᵬ↕

ҍῃ ̆ ԍ ᵬȂ҈ҩ Ҭ̆

̆ ᵬ ѿ ̆

↕ қ Ȃ ҈̆ҩ Ҭ

ҍ̆ ῏ ѿ֓ᴨ Ḇ ҈ҩ

ҙ ᴪ ѿ ᵬ Ȃ 

0

50

100

150

200

250

300

350

2
0

0
5

 

2
0

0
6

 

2
0

0
7

 

2
0

0
8

 

2
0

0
9

 

2
0

1
0

 

2
0

1
1

 

2
0

1
2

 

2
0

1
3

 

҆
ᾝ

/
 

  

ᵬ ῃ  

0

50

100

150

200

250

300

350

400

450

500

2
0

0
5

 

2
0

0
6

 

2
0

0
7

 

2
0

0
8

 

2
0

0
9

 

2
0

1
0

 

2
0

1
1

 

2
0

1
2

 

2
0

1
3

 

҆
ᾝ

/
 

  

ᵬ ῃ  



ҟ ғ  

60 

҉ ̆ ׆ ṿ ̆ ҙ

ҍῒ ҈ҩ Ȃ 

Ѓ4Є ≡  

╠ ‰ ̆ ⌠ 2005- 2013 ȁ ȁ

ᵬ ῃ ̂ 3- 9 Ȃ̃ 

 3- 9 2005- 2013 ҙ ҍ  

   ᵬ ῃ  

         

2005 0.0177 0.0245 0.2823 0.0712 0.1102 0.041 0.1929 0.0683 

2006 0.0208 0.0088 0.2485 0.0985 0.1228 0.0644 0.2011 0.0847 

2007 0.0292 0.0052 0.3192 0.126 0.1793 0.1574 0.2201 0.1126 

2008 0.0579 0.0169 0.3502 0.1904 0.2043 0.1469 0.2259 0.146 

2009 0.0395 0.0252 0.4133 0.2658 0.2454 0.189 0.2414 0.1762 

2010 0.0967 0.0422 0.4031 0.3002 0.3003 0.2223 0.263 0.2086 

2011 0.1222 0.0723 0.6001 0.7396 0.3833 0.5397 0.2796 0.2382 

2012 0.1615 0.0765 0.7028 0.6865 0.4961 0.5062 0.3028 0.2756 

2013 0.1842 0.0903 0.7689 0.8545 0.6314 0.5895 0.291 0.3008 

ҹԅ ׆ 2005 ⌠ 2013 ̆ל

1 ̆ ₮ 9 ̂ 3- 12̃ Ȃ

ῃ A ң̆ ԍ ᴨᾢ ̕

ᵬ ⌠ D ׆̆ ̆ң y=x҉Ҋ֜ ҉ ̆

ԍ Ȃ 

׆ ̆ ṿ ⌠ ̆ᶭ ҹ ȁ ᵬ ȁῃ

ȁ ̆ ҉ᵣ ԅҬ ҈ҩ ̔қ >Ҭ

> Ȃᵬҹ ῖ ̆ ᵞԍ

ῃ ̆ ₮ῒ Ȃ 

ԍ ̆ Ȃ ҹ

ץ ̆ ⁞ ̆p

ԍқ Ҭ ̆ ԍῃ ̆

Ȃ 
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 3- 12 2005- 2013  

3.2.3.2 ԍ C ҙ ᴇ 

Ѓ1Є ҟ ≡  

ᶭ ╠ ∞ ‰̆2013 ҙ

∞ 3- 10 Ȃ 

 3- 10 2013 ᵝ 

   ԋ  COD    

4Ṑ 1641.66 - 624.79 - 1406.18 - 2530.81 - 1542.45 - 2667.78 

2Ṑ 2154.37 785.71 4.32 - 1120.31 - 131.95 - 1257.28 

1.5 Ṑ ĺ -  356.94 - 767.69 220.67 - 904.65 

 
4,nR >0 

2,nR >0

ғ
4,nR <0 

1.5,nR >0ғ

2,nR >0 

1.5,nR <0ғ

2,nR <0 

1.5,nR >0ғ

2,nR <0 

1.5,nR <0ғ

2,nR <0 

∞   A  A  B  C  B  

׆ 2001 ⌠ 2013 ̆ ҙ 4Ṑ ԍ ғ̆

ⱴ ̆ל ῤ ҙ ‰ ̂ 3- 13̃ Ȃ 
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 3- 13 2001- 2013 ҙ ꜚ  ל

ȁ ȁCOD ȁԋ ԓҩȂ

ҙ 4Ṑ ԍ ̆ ᶭ ṿ

ҙ Ạ₮∞ Ҋ̆ ԓ ҙ

ӊ ῏ ̆ ╠ 2Ҭ ↓∞ ‰ №̆ ҙ

Ȃ 

Ƙ  

׆ 2001 2013 ̆ 2002 ̆ 4Ṑ ԍ 2̆

Ṑ ԍ Ȃ ̆ ҙ

ṿ ̂ 3- 13ȁ 3- 14̃ ̆ ╠ 2 ∞ ‰̆ ∞ץ ̆ 2002

̆ ҙ ԍ A Ȃ 2Ṑ ԍ

̆ ғ ̆ ᵞ ̆ל ∞ץ ̆ 2020 ╠̆ 2Ṑ

ᵞԍ ȂӞ ץ̆ ̆ ҹ

C Ȃ 

 
 3- 14 2001- 2013 ꜚ  ל
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ƙ  

2Ṑ ԅѿҩᾢ ᵞ ̆ 2003 ⌠ ṿ̆

ᵞ̆ԍ 2010 ԍ Ȃץ ̂ ҙ ̆Ҋ ̃ ̆

׆ 2010 ̆ ҙ A ҹ C Ȃ

1.5 Ṑ Ӟ ᾢ ᵞ ̆ ṿ₮ 2010 ̆

Ҋ Ȃ 2020 ╠̆ 1.5 Ṑ ԍ Ȃ

Ӟ ץ̆ ̆ ҙ ҹ B Ȃ

3- 15  

 

 

 

 

 

 

 

 

 3- 15 2001- 2013 ꜚ  ל

ƚ COD  

׆ 2003 ̆COD 2 Ṑ ԍ ̆ ᵞ ̕ל

׆ 2004 ̆COD 1.5 Ṑ ԍ ̆ ᵞ Ȃל

̆ ҙ ׆ 2003 A ҹ C ̆

ԍ 2004 ҹ B Ȃ 3- 16 Ȃ 
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ԋ 2 Ṑ ל ѿҩ Ҋ Ҋ

Ȃ2001ל ȁ2002 ԍ ̆2003 ̆⌠ 2008 ⌠ ṿ̆

ᵞ̆2013 ҹ 4.32̆ ̆ ҹ C

Ȃ1.5 Ṑ ҍ 2 Ṑ ᵌ̆ ṿ₮ 2010 ̆

ᵞ ל 2̆013 1.5 Ṑ ṿҹ 356.94̆ ҹ B Ȃ

3- 17 Ȃ 

 

 3- 17  2001- 2013 ԋ ꜚ  ל

Ɯ  

׆ 2001 ̆ 2Ṑ 1.5 Ṑ ԍ ̆

׆ 2001 ̆ ҙ ԍ B ̆ ғ

Ȃ 3- 18 Ȃ 

 

 3- 18 2001- 2013 ꜚ  ל

Ѓ2Є ⅎ  
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ѿҩ ῤ̂2000 2020 ̃ ̆ Ṑ ҍ ҙ

Ṑ ӊ ῏ ᴇ Һ ᶭ Ȃ ̆2020 ӊ╠ ᴇ

ҹץ ⅞ ᶫ‗ Ȃ 

ҍ 3Ҭ C ᴆ ̆2013 ̆ 2Ṑ

Ҍ ⌠ ̆ ṿҹ 785.71Ȃ⌠ 2020 ̆ ⱳ ҹ C ̆Ⱶ

ᶏ 2Ṑ ԍ Ȃᶭ Ὲ ̂3̃̆ 2020 2Ṑ

ԍ ̆↕̔ 

    
13 20 20

2,20

0 14 0

0n n n

n n n

R Y Y y
= = =

= + - <ä ä ä                                           ̂4  ̃

̆Ẋ 2013- 2020 ̆ҹ ̆ ץ

ᵞȂ ̆ɰ ‰ 2000 2013

(2000 ҹ 100)̆  

    
20

14

591.54n

n

Y
=

<ä                                                         ̂5  ̃

ץ 2013 256.87ҹ ̆ g ̆

↕ 

    
7

1

256.87 (1 ) 591.54n

n

g
=

³ + <ä                                             ̂6  ̃

ğ=- 0.2812Ȃ ̆ 2020 ⌠ C

̆ - 28.12% ⁞ Ȃ ̆ ₮

ҙ ̂ 3- 11̃ Ȃ ̆ ץ ̆ ⌠ 2020

⌠ C ₃Ӎ Ҍ Ȃ ᶷ׆ ₮ ᵬ̆ҹ

̆ ҙ ᶭ Ȃ 

 3- 11 2020 ҹ C    ᵝ̔҆  

 2014  2015  2016  2017  2018  2019  2020  

 788.08 566.47 407.18 292.68 210.38 151.22 108.7 

3.2. 4  

҉ץ № ̆ ץ Ҋ₃ץ⌠ :  

ѿ̆ ҹ ץ ̆ ԍץ╠ ̆ ҙ



ҟ ғ  

66 

⌠ ̆ ҙ ҍ ȁ ȁCOD

ȁԋ ȁ ӊ ̆

ѿҩ ̆ Ҍ̆Ῥץ

ҹףᴇȂp ῃ қҬ ̆

Ҍ ̆ ῒ Ȃ ԅѿ ̆

ҙ ׅ ᴋ Ȃ 

ԋ̆ 2005- 2013 ̆ ҙ ҉ ̆

ῒ ᵣ҉ ԍ ҍ̆ῃ ѿ ̆ ҙ

ᴨᾢ Ȃ 

҈ ׆̆ 2̆013 ҙ ҍқȁ

Ҭ ῃ ̆p ׆

Cץ̆ ᵬҹ ᴇ ‰̆ ҙ ԅҌ Ȃ 

̆ ׆ץ ңҩ ᴇ̆

ץ ‰ ̆ ץ

⌠ ̆ Ḥ Ȃ 

ԓ ᵬ̆ҹ Ҭ Ҭ̆ ᴇ ᴇ

‰ ץ̆ C ᵬҹ Ҭ ץ

ΐ ѿ ӈȂ 

3.3  

1 ȁ ᴆȁ ᴪ ᴆ

҉ №̆ ԅ ֟ҙ ̆ ԅ ҙ

Ȃ ᵣ ̆ ̆ ѿ

ᵝȂp ԍ ҙ ̆ ᴪ

̆ ╠̆ ҙ Һ ̔

ԍ ̆ ̕ № ̆Ҍ≠ԍᴑҙ ̕

₮̆ ⱬ ̕ └ ̆

Ҍ ̕ ᵣ Ҍ ̆ ⱬ Ҍ ̕Ὲ῍ Ⱶᵣ

Ҍ ̆ᴑҙ Һ⇔ ⱬҌ ̕ Ҍ ̆ ᴪ

Ҍ ῀Ȃ 

2 ҙ №ҹ ң №̆

≢ ң Ҭ ҙ ᵬ Ȃɰ ҍ ӊ

῏ ̆ ҙ ҙ№ҹ A ҙ B ҙ̆ A

ҙ ≠ ԑḆ ῏ B̆ ↕ ῏̆
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№ ҉ Ȃ ̔ 

ѿ̆ ҹ ץ ̆ ҙ ⌠

̆p ῃ қҬ ̆

Ҍ ̆ ῒ Ȃ 

ԋ̆ 2005-2013 ̆ ҙ ҉ ̆

ῒ ᵣ҉ ԍ ҍ̆ῃ ѿ ̆ ҙ

ᴨᾢ Ȃ 

҈ ׆̆ 2̆013 ҙ ҍқȁ

Ҭ ῃ ̆p ׆

ץ̆ C ᵬҹ ᴇ ‰̆ ҙ ԅҌ Ȃ 

̆ ׆ץ ңҩ ᴇ̆

ץ ‰ ̆ ץ

⌠ ̆ Ḥ Ȃ 

ԓ̆ץ C ᵬҹ Ҭ ץ

ΐ ѿ ӈȂ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ҟ ғ  

68 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



4  ҟ ꜠ ┼ 

69 

4  ҟ ꜠ ┼ 

 4.1 ҟ Ӏᵩ ҿ ꜠   

4.1. 1 ҟ ҿӀᵩ 

ᴑҙ̂ ֟ ȁ̃ ̂ ȁ̃Ὲᴧ̂ ̃ ҙ ҈

ҹҺᵣȂ ᴆҊ̆ ֟ ≠ ̆ᴑҙ

Ҍֽ ȁ ̆Ӟ ȁ ȁ Ԉȁᴇṿ

̕ ᵬҹ ̆ῒ ȁ Ẓ Ӟ ҙ

̕ᵬҹ ᶫ ѿ׆̆ ҉ ̆

ץ ҙ Ȃ 

4.1.1.1 ҙ  

ᴰ ҙ ֟ ΐ ᴇṿ ṿ ⱳ ȂῒҬ ᴇ̆ṿ ṿⱳ

̆ ⱳ Ȃᴑҙ ҙ ֟ ᾝ̆≠

ᴑҙ ᴑҙ Һ Ȃɰ ᾥ Һӈ ̆ ᴑ

ҙ ֟ Ҭ̆ Ῥ ֟₮ ≠ ̆ҹ ≠ ̆≠ Ҭ

№ ῀⌠ᴑҙ Ҭ ̆ ҩ ҩ ̔ - ֟-

Ȃp ᴑҙ ⱳ Ҍ ̆ ֟ └

̆ ֟ Ҭ̆ ̆ ᴪ ⌠ Ҭ̕ ᶏ

ᴇṿ ֟ ᵬҹ ⌠ Ȃ ץ ̆D ᴑҙ ֟ ҩ

̔ - - ֟- - ̆ ԍ ҩᴑҙ ҙ ֟

̆ ⱳ Ӟΐ Ȃ ҙ ֟ ңҩⱳ Ҭ̆ᴇṿ ṿ

ⱳ Һ ꜚⱬ̆ ԍҺ ᵝ̆ ⱳ ↕ ԍ ᵝȂ ῃ

ҙ ̆ ҙ ֟ ̆ѿ ̆ ֲ ԅ╠

̆ ѿ ̆ ⱳ ⱬ̆

ῒ ȁ ⌠ֲ Ȃ 

ҙ ҙ ֟ ̆ ҹ ̆

⁞ ҙ ֟ ᶭ ῒ֟ ̂ 4-1 Ȃ̃ 
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 4- 1 ҙ  

4.1.1.2 ҙ  

ҙ ֟ ΐ ̂ᴑҙȁ֟ҙȁ ȁ ҙ ̃̆ ҙ ֟

Ӟΐ ̆ ΐ Ȃ ԍ ҙ ֟

ҩ ̆ ҙ ֟ ᴑҙȁ֟ҙȁ׆ץ ᴪ ҩ

Ȃ 

ᴑҙ Һ ȁ ֟ ⱴ

⇔ ̆ ̆⁞ ֟ ̆ ≠ Ȃ 

֟ҙ Һ ֟ҙ ̆ ΐ ֟ ◐֟ ῏

ᴑҙ ѿ ֟ ѿ̆ҩᴑҙ ֟ ◐֟ ѿҩᴑҙ ̆

ᴑҙ ̆ ⁞ ԅ֜ ̆ ԅ ≠ Ȃ 

ץ ҙ ᴑҙ ֟̆ɒ ᴶ

ҙ ̆ ҙ̂└ ̃ Ȃ 

ᴪ Һ ⱴ № Ῥ ≠ ̆

 

֟  

̂ᴑҙ̃ 

Ὲᴧ 

̂  ̃

 

 

Ῥ

 

 

 

ᴇ
ṿ

ṿ
ⱳ

 

ⱳ

 

 

̂ ̃ 
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ᴰ Ὲ ẫ ӟ ̆ ᴑҙ ֟

Ȃ 

4.1. 2 ҿӀᵩ ҿⅎ  

ҙ ҹҺᵣ ꜚ Ȃ

ᴆҊ̆ ֟ ֟ ҹ ≠ ̕ ҹ↕

↕̕ ԍ ̆ ΐ̆҉ץ ҹ

ҹ ̆ Ȃ ̆ ҙ Ҍֽ ‗ԍ

̆ ‗ԍ ֟ ᴆҊ ҹȂῒҬ̆

׆ Һᵣ ҙ ᵬ ̆ ֟ Һ ᴋ̆

⁞ ȁῬ≠ Ῥ 3R ↕Һ ֟ ֟ ȁ ᴑ

ҙ ‗ ̕ Ҭ ꜛᵬ ̆

ȁ Ḡȁᵞ ȁ ֟ ֟ ֟ ҹ ̆ ̆

Ӟ ҍҺᵣ̆ɒ ̆ №

№ ≠ ӈ ̕ ҹ ҙ

ᶫ└ ҍ ̆ ҙ Һ ⱬ ̆ ҽ ᵬ

Ȃ 

4.1.2.1 ᴑҙ ҹ№  

Ѓ1Є ᵤ  

Ƙ  

≠ Һ̆

Ὲ῍ ȁ ᵞҊ Ȃѿ

ҹ̆ ₮ Ȃ 1890 ȇ

ȈҬ̆ № ҩ≢ ҙ ̆ ⇔ԅ ῤ ѿ

Ȃp ץ ⌠╤ ȁ ֠

≠¥ ᾥ̆ז ∆ ̆ᵣ ľיּ Ŀ

҉̂ ,2011̃Ȃ ȇ ȈѿӥҬ̆ז ҹ̔ ’Ҋ̆

֜ ҩֲ̆ ҹז ᶫ ꞋⱵ Ȃ

ז ₮̔ ֓Ὲ῍ ̆ ԍ ױ ̆ ҉Ҍ ӯ

ֲ ῃ Ȃ ⌠ ̆p ᾥ ⌠ Ҭ̆

ҩֲ Ҍ ҹז ᶫ ꞋⱵ ̆ ľҩֲ׆ ᶫ ꞋⱵĿ

Ҭ №ľ Ŀ ױ ̂ ´,2007̃Ȃ 

ᾥ ⇔ ӊ ̆ ≠ ⇔ ֲ ץ ֲ
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ȁ ᴪ ȁ ֲ ֟ṿ ᴪ ֟ṿ ᵬҹ №

ΐ̆ ԅ Ȃ1928 ̆ ¥ ῒ

ȇ ҍ ȈҬ̆ ԅꜚ Ȃ1952 ̆

ȇ ≠ ȈѿӥҬ ᴆҊ ȁ

ҍ ȁ ᴪ ≠ҍ ᵬԅ ῀ Ȃ20ҕ 60 ץף ̆

ῤ ̔ ̆ ᴧ Ҍ

ԅ ῀ ̕ ̂ ῒ Ҍ ̃ ̆ ₮ԅᴧ ľῤ

Ŀ ̆ᶛ ̆ ԍ 1960 ₮ԅ ֟ ̕ ῏ԍ

̂ꜚ ̃ Ȃ 

ױ ѿ Ԉ ̆ Ҋ ӈȂ

ᶛ ̆ ȇ Ȉ Ҋ ӈҹ:ľ

֓ ֟ ῒז ᵣ ԅҌ ễ ԇԅ ễ

ĿȂ1962 ̂J.M.Buchanañ ̂W C. Stubblebinẽ ȇ

Ȉ̂ Externalitỹ ѿ ӈ̔ ѿҩֲ ₱ ̂ ѿ

֟₱ ̃ ѿҩֲ̂ ̃ └ӊҊ̆

̆ Ὲ ҹ̂ ,2006̃̔ 

Oj=Oj(Z1j,Z2j,...,Znj,Zmk),jŬk 

ץ j, k ᵝ̆ ᵝ j ₱ OjҌֽ ῒ ץ

└ Ziĵ i=1,...,ñ ̆ ғӞ ֓Ҍ ῒ └ Zmk

̆↕ ᵝ j ̆ ᵝ k Ȃ 

ƙ ᵤҐ 

ꜚ Ҍ Ȃ ꜚ

ᶏֲז ᴪ ̆ ᴇ̆ף Ҍ ꜚᶏֲז

ᴪ ̆ Ҍ ꜚҺᵣ ҹ Ȃ 

Ҍ ᴪ ᵞȂ

ꜚΐ Ҍ Ȃ Ҭ̆ ֟ ȁ ȁ

ȁ ӟ ̆ ꜚҺᵣ ֟ ҹ ҹҌ ᾧ

ᴪ ѿ ⱬ̆ ȁ

Ҍ ꜚ Һᵣ ׆̆ ᶏ ꜚ ᴪ

ԍ ֲ Ȃ ᴆҊ̆ᴑҙ ≠ ̆ ֟‗

ԍ ȂẊ ῃ Ԉ ᴆҊ ΐ̆ ֟ Ҍ ᴑҙ ֟ ҹ

Q̆֟ ᴇ ҹ P̆ ҹ C(Q)̆ CΩ(Q)>0̆ ֟ Ҍ

̂ ȁ ̃ҹ D(Q)̆ ῒ ԍ ̆ ֟ ̆ Ҍ
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Ȃץ Y(Q) ᴑҙ ≠ ̆↕ᴑҙ≠ ҹ̔ 

max[Y(Q1)]=PQ1-C(Q1) 

ᴑҙҌ ᴆҊ̆ᴑҙ ≠ ᴆҹ̔

P=CΩ(Q1)̆ ֟ ᴇ ԍᴑҙ ֲ Ȃ ̆ ᴑҙ ᶃ֟

ҍ ᴪ ↕ Ҋ ᴑҙ ᶃ֟ Ҍѿ ῃ̆ ᴪ≠

ҹ̔ 

max[Y(Q2)]=PQ2-C(Q2)-D(Q2) 

ῃ ᴪ ᴆ ̔P=CΩ(Q2)+DΩ(Q2) 

̆ ῃ Ԉ ᴆҊ̆֟ ᴇ ̆ ₮ C̔Ω(Q2)+DΩ(Q2)=CΩ(Q1)̆

/ΩόQ)>0̆ DΩόQ)>0 ̆Q2<Q1Ȃ Ҍ ᴆҊ̆

ᴑҙ̂ 4-2 Ȃ̃ῒҬ̆/ΩόQ1)=MPC̆ /ΩόQ2)=MSC̆ ᴪ

ᴑҙ ԍᴇ PȂ 

 

 

 

 

 

 

  

 4- 2 Ҍ  

ԍΐ ᴑҙ ̆MPB<MSB̆ ᴑҙ ֟‗ ᶭ ̔

MSB=MSC̆ ῃ Ԉ ᴆҊ̆ᴑҙ ᶫ ̆ ̆ᴑ

ҙ ᴨ֟ Q1 ԍ ԍ ᴪ ᴨ֟ Q2̂ 4-3 Ȃ̃ 

 

 

 

 

 

 

 

 4- 3 Ҍ  

֟  

P 

MPC 

MSC 

ᴇ
̂

 ̃

Q2 Q1 

MPB 
P 

MSB 

S  

֟  Q1 Q2 
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Ѓ2Є ᴗҟ Ӕ ⌐ ꜠ ┼ 

⁞ ȁῬ≠ ȁῬ ↕ ≠ԍ ≠

Ḡ ̆ ΐ Ȃ 

ԍ ֟ ֟ ᴑҙ ̆ ᵬ ̆ ᴑҙ

֟ ᴑҙ Ȃ ѿ ӈ҉̆ Ҍ ᵞ ᵌӍ

Ҍ Ȃᶛ ̆ ӊ ᶛȂ ȁ

ȁ ᵬҹץ ̆ ֜ ≠ ֓ ץ

ⱴ Ȃp ה № ̆ ᵬҹ

ԍ ⇔ ̆ ԍѿ ԍ ԅ ׆

ѿ Ȃ ֟ҙ ᴑҙ῍ Ḇ

ᶛӞ ԍ⇔ ̆ ֟ҙ ⇔ Ȃ ⇔ Ҥ ̆ ᴪ ̆

҉ ῒῤ ̆ҹԅ ᾧ ̆ ̔҉ ԍ

Ҥ ⇔ ╠ Ҋ Ȃ 

Ҋ ҉ ȂẊ ῃ Ԉ ᴆҊ ѿ̆ҩ ᵣ ֟

֟ ᴑҙΐ ֟ ȁ ȁ ȁ ֟ ֟ ̆

ΐ ≠ ȂῒҬ ѿ̆ҩᴑҙ ≠

̆ ̆ ᴑҙ ֟ ᵞԍ ᴑҙ̆↕ᴑҙ

≠ ̂ 4-4̃̆ ῃ Ԉ ᴆҊ̆ ᴪ ᴑҙ

ᵞ ֟ ̆ ≠ ̆ ֟ ᴇ Ҋ ̆ ≠ Ȃ ̆

ԍ ̆ ᵞԅ ֟ ֟ ̆ᶫ ꜚ̆

Ҍ ᴆҊ̆ᶫ ̆ ᴇ Ҋ ̆ ᴪ ⱴȂ

ⱴԅ ⌠ ̂ 4-5̃̆ ҍ╠ ĺĺľ

Ҍ Ŀ Ȃ 

 

 

 

 

 

 

 

 

 

 4- 4 ᴑҙ ֟ ᵞ ֟‗  

AC2 

MC1 

P 

MC2 

AC1 

̂
̃

 

֟  Q1 Q2 
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 4- 5 ᴑҙ ᵞ ⱴ 

ᴪ ⱴᴑҙ ֟ ̆ ľ ῳ Ŀ ľ Ŀ

῀ ֟ ₮ט ̆ ᴑҙ Ꞌꜚ Ꞌꜚ

֟ ᴆ ᴆҊ̆ ҹΐ Ҍ ȂӞ

̆ᴑҙ ӎ≠ ꞉ └Ȃ 

Ѓ3Є ғ ῗ  

ӎ ≠ ꞉ └ ᴑ̆ҙ

Ҍ ꜚⱬҌ Ȃp ᵄ ᴑҙ ֟ ֟

↕ ҹᴑҙ ῀Ҍ ꜚⱬȂ ҹ

ӈ ̆ ֟ ȁҬ ῀ ץ └ ̆

Ӟ ҍ Ȃɒ ȁ

ȁ ȁ ȁᶏ ȁ ֟ ȁ

֟ ȁ ֲ Ꞌꜚ ȁ ȁ

Ȃ ᵄ ֟ ≠ ԍ ֟

̆ᴑҙ ԅ ≠ ꜚ └Ȃ 

ᵄ ⱬȂ ӊ

῏ ꜛԍ Һᵣӊ ᴋ ӈⱵ ׆̆ └ ⱴ

ᵣ└ └̆Ḇ Ȃ № ҹ̆ ╠ ̆Ҍ

ֽ ץ Ҍ ᴪ Ȃױז ₮ҽץ

ҩ ᶛ ȂҌ ֓ ᶛ Ȃ ῏ ԍ ֓

ᶛҬ ᴑҙ Ҭ ԅ ᵬ Ȃ ᶛ ̆

ᴑҙ Ҭ ⇔ ԅ≠ ̆ ԅ ≠

̂ ᴪ ԍ ֲ № Ȃ̃ ⇔ ᵬ № ΐ

ӈȂ ᴑҙ ֲ ԍ ᴪ ̆ ̆ҹḆ

̆ ᴪ ԇᴑҙѿ ῒ̆ ԍ ᴪ ԍ ֲ

֟  Q2 

D 

S1 

ᴇ
 

Q1 

S2 
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№̆ └ Ҥ ̆ ᴑҙ ҹ ᴑҙȂ

ᴑҙ ↕̆ ᴪ ᶫῈ῍ ᶏ̆ ≠

Ȃ 

4.1.2.2 Ὲᴧ ҹ№  

    ȁ № ȁ ᵞ ȁ

ȁ Ḡ ᴪ ⌠ Ȃ

∞ ̆ ȁẫ ȁᵞ ȁ ῃ

ȁ ֜ ȁ ̆ ԍ ᴇṿ ̆

ẁ ᴶ ȁ ᴪ ῀

Ҍ Ȃ ̆ ѿҩ ̆

ᴆȂ ῀ ѿ ᴆҊ̆ ԍ Ẋ ̆

ӯ ֟ ̂ҍ ѿ ̃ ᴪ

Ȃ     

Ѓ1Є ҿ  

    ҍ ῏ ֟ҙȁ֟ ῒ̆ ѿҩ

֣ ̆ Ҍ Һᵣ Ȃᶛ ̆ᴑ

ҙ ֟ ̆ ӯѿ ̆ ֓ ҹ

ῤ ⌠ ̆ ῒ ѿҩ ῤ

ᴇ̆ ⌠ῒ Ȃ ԍ Һᵣ ̆

‗ ῒ̆ ῏ Ҍֽֽ Ҋѿ ‪ ̆

‪ ӊ ̆ ̆ ҹ‗ Ȃ 

ѿ Ȃ‪ ṿ̂NPṼ

ᵀ ץ ҹ Ȃ‪ ṿ

ῤ̆ ֟ ‪ ̂ ҍ ӊ ̃ ṿȂῒ ҹ  ̔

ὔὖὠ В Ὅ В Ὂ Ὅ  

ῒҬ ĭҹ ̆Iҹ∆ ̆Tҹ ( )̆Ftҹ t

‪ ̆Ft ԍ t Bt Ct ӊ Ȃ

̆ ҹ 0 ̆N PVѿ ᵞԍҌ ‪

ӊ Ȃ ғ ĭ ̆ N PV ᵞ N̕PV<0 Ԏ Ȃ

̆ ѿ ⱬ Ҋ̆ Ḃ N PV> 0̆ Ạ‗ ӊ╠̆

ᴪ ҍῒז ⅞ ̆ N PV Ȃ ̆

ԍѿ ̆ ӯ ̆Ӟᴪ ῤȂ
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ҩ Ῥ̆ ῒ

ṿ̆ ᴇ Ȃ ̆ ѿ ᴆҊ̆Ạ

₮ ‗ ⌠ Ȃ 

Ѓ2Є ֥  

ѿ ̆ Ḡ ֟ ᴨ ̆ ᵞ̆ᵖᴇ Ȃ

ӯ Ḡ ֟ ᴪ̆ Ḡ ֟ ᶏ ῤ

ҍ ╠ ₮ט Ạ ׆̆ ∞ ӯ Ḡ ֟

Ȃ ץ ΐף ҹᶛ̆ ῀

₱ №̆ ҍ ӊ ‗

Ȃ 

Ẋ ҉ ң ֟ №̆≢

ᵞ Ȃ ֟ ̂ ӯ ҍᶏ ̃ ṿ

ᵞ ↕ Ҍ̆ ῒז ȁ ῀ ץ ֟

ҩֲẒ ȂῒҬ̆PHȁPLȁTHȁTLȁFHȁFLȁPtȁr№

ף≢ ᴇ ȁ ᴇ ȁ ᶏ ȁ ᶏ ȁ

ȁ ȁ ᴇȁ ̆ Ẋ ̆PH̘PLȁTH

̘TLȁFH̖FL̆ ҹ ӯ ҍᶏ ṿӊ : 

1

+ , ,
(1 )

iT

t i
i i t

t

PF
C P i L H

r=

= =
+

ä  

ԍ ̆ ᴆ ᵞԍ ԍ ̆  ̔

1 1

( ) ( )
(1 ) (1 )

L HT T

t L t H
L H L H t t

t t

PF PF
C C C P P

r r= =

D = - = - + -
+ +

ä ä  

ËCҹᶏ ԅ ̆ ᴇ

ӊ ( ғ ҹ ӊ ) ץ̆ ᶏ ῤ ӊ (

ғ ҹ ӊ )Ȃ ËC> 0̆ ̆ ËC< 0̆

Ȃ ̆ ∞ץ ᴇ ȁ ȁᶏ ȁ ᴇȁ

‗ Ȃѿ ̆ ӊ ᴇ ̆

ȁ֟ ̆ ẁ ԍ ӯ ̕ ᴇ

ᴇ ҉ ᴪל ׆̆ ӯ ̕

r ̆ ᶛ ̆ ֟ ᴇ

ҹ῏ ̆ ⌠╝ ̆ ӊ̆ r ᵞ ̆

ᶏ Ҭ ̆ ᴪ ⱬ֟׆

ӯᴇ ֟ ᶏ ҉ ׆̆ ֟ ⱬȂ 
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Ҭ̆ ԍ ᴇȁ֟ ȁ֟ ῀

Ҍ ̆ Ȃ ץ

֟ ֟ ̆ ᴪ ҹ Ҋ ṿ ᵞ̆ ̆

֟ ⱬᴪ ᵞȂҹ ֟ Ԉⱬ̆ ᵞ ֟

֟ Ԉ Ҭ ῏ Ȃ 

4.1.2.3 ҹ№  

Ѓ1Є ҟ Ӏ  

ҙ ѿ Ȃ ᴆҊ̆ ԍᴑҙ

≠ץ ҹ ץ ҹ ң̆ Һᵣ

ꜚⱬҌ Ȃp ᴰ Ҍ ֲ

Ȃ ̆ ≠ ̆⁞ ̆ └

Ҥ ̆ל ֲ

ӊ Ȃ ׆ ֲ̆ ӎ ꜚⱬ̆ᵖ׆

ֲ̆ ԅ ᴯ Ȃ 1994 ₮

ȇҬ 21ҕ Ȉ̆ ֟ ᵬҹḆ Ȃ

ԍ 2002 2008 №≢└ ȇ ֟Ḇ Ȉ ȇ Ḇ Ȉ̆

№≢ԍ Ȃ ῤ ₮

Ȃ ᵬҹѿ ҉ ҹ ̆

ȁ ȁ ᵣ ₮ ̆ ⌠ ҩ ̆ ᴑҙȁ

ȁ ҹ ῏ ꞉ └̆ ȁ ȁ Ӟ

⌠ҍ ῏ ẁ Ȃ 

ҙ ᴰ ҙᵣ Ȃ ᴰ ҙ

ѿ ᴪ ῀̆ ֟ ̂ᴑҙ Һᵣ̃ ԍ≠

ᶏ̆ ᴪ ᴇṿ ̕ ̂

ᴪῈᴧ ↕̃ ᴪ ҩᵣ ꜚ ҍ Ȃ ᴑ

ҙ ꜚⱬҌ ᴆҊ ᵬ̆ҹ Һ ̆

ⱴ ᴋ ӈⱵ ᴋȂ 

₄̆ ̆ ץ ⌠

Ҭ ₮ט ꜜⱬȂῒҬ̆ └ ꞉ └ ꜚ

Ȃ └̆ᴑҙ ҌᴪҺꜚ ȁ

̕ ꞉̆ ᶏ └ ẶᴑҙӞᴪ ₮ Ṣ

Ȃ ̆ Һ ᵬ ̆ ȁ ȁ ȁ ᴰȁ

ȁ ̆ⱴ ȁ ̆ ῃ ᴪ ₮
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Ȃ 

Ѓ2Є ҿ  

ҙ Һ ҈ҩ ᵬ ѿ̔ ⱴ ̆

Ḡ ῏ ȁ ֟ Ḡ ᴑҙ

ץ Ȃԋ ѿ ↓ ȁ└ ᶫ ̆ ᴪ ҹ ⱴ ̆

ҹ̆Һ └ ⅞ȁ ȁḤ Ⱶȁ ץ

Ῑ Ȃ҈ ⱴ ᶭ ⱬ̆ Ḡ

ľ Ŀ ₮ Ȃ ҹ ̆ Ὲ

ᴧ ̕ ᴋ №⌠ ̆ ↓ҹ ѿ

Ȃ 

‗ ֟ ≠ Ȃ ԍ Ҭ

׆̆ ҉ ΐ ľ ֲĿ ̆ҩ≢ ȁ ҹ ᴪ

Ὲ῍≠ Ⱶ ̆ Ҍ ῃ ≠ Ȃ ץ

῏ ľ ᵝĿȁľ ᵝĿ ҬȂᶛ ̆ Ḡ

ӊ ̆ GDP Ҭ ̆

ҹḠ ֓ ᴑҙľ ѿ ѿ ĿȂ ̆ᵬҹ ҩ

ᴪ ѿҩ №̆ Ӟ ̆Ӟ ⁞ Ȃ 

4.1. 3 ҟ ꜠ ┼  

4.1.3.1 ҙ ꜚ └  

Ѓ1Є ┼  

└ ῤ ӊѿȂ ῏ ̆

└ ῤ №ҹꜚⱬ └ȁ └ȁ ꞉ └ȁ └ȁ

Ḡ └ Ȃ Ҭ̆ ױ └ᵬҹ ̆

Ҍ ῒ ԇ Ȃ № ₮ԅ ӈȂᶛ ̆

ῃ̂2013̃ ҹ̆ ꜚⱬ └ Ҭ ꜚ

ⱬ ῒᵬ ̕ ӊ̆ ῏ ԑ ȁ ԑᵬ

ꜚ ╠ ꜚⱬ ̕ ₮ꜚⱬ └ ꜚⱬ ȁꜚ

ⱬ ᴰ ꜚⱬ ᵬ ̂ ῃ,2013̃Ȃ —̂2013̃ ҹ̆

└ ⁞ľץ ȁῬ≠ ȁ Ŀҹ ↕ ᴪ

Ҋ̆ ῤ ̂ ̃ ԑᵬ

ҍꜚ ̆ ῒ῏ Ȃ 
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Ѓ2Є ҟ ꜠ ┼  

╠ֲ ̆ ҹ̆ ҙ └ ҙ

ҹҺᵣ̂ ȁᴑҙȁῈᴧ̃ ԑӊ ῤ ̂ └ȁ└ ȁ ȁ

ᴇṿ ȁ ̃ Ҋ ԑᵬ ׆̆ Ḇ ҙ Ҍ

Ȃ ҙ № ̆

ҙ └ ץ ѿ №ҹ ꜚ └ȁ ⅞ └ȁ └

└ ȂῒҬ̆ ꜚ └ ҙ ꜚⱬ ᵬ ̕ ⅞

└ ҙ ⅞Һᵣᾟ№ ⅞ Ḥ ̂ ȁ ȁ

ȁᴇṿ ̃ └ ᴨ ᵬ Ȃ └

ҙ ΐ Ҭ ⅞└

ᵬ Ȃ └ ̂ ̃ Ḥ ҉̆

└ פ ҙ ҹҺᵣ ҹ׆

ᴨ ȂῒҬ̆ ꜚ └ ҙ

└Ҭ ԍ ᵝ̆ ῒ └ ᵬ ╠ Ȃ 

4.1.3.2 ҙ ꜚ └  

ԍ ҙ ҈ҩ ҹҺᵣ̆ ȁᴑҙ Ὲᴧ̆ ⌠ң

ⱬ ᵬ ̆ѿ ꜚ ⱬ̕ԋ ⱬȂ

ҙ ‗ ԍ ֓ ⱬ ⱬȂ 

҉ ᴑҙȁῈᴧ ҹ № Ҭ̆ ױ ץ ₮ ̔ ԍ

ᴑҙ ̆ ≠ ꜚ ⱬ̆

Ҭ ⇔ ↕ ꜚⱬ̕ ԍῈᴧ ̆ᵬҹ ̆ ꜚ

ⱬ̆ ẫ ᴇṿ ҹ↕ ꜚⱬ̕ ԍ

̆ᶭ ̆ ‗ ԓᵝѿᵣ ᴪҺӈԊҙ ᵣ ̆

ӈ̆ ҙ ꜚⱬ̆ ľ

Ŀ↕ ҙ ⱬȂ ̆ ȁ῍

ȁ ҹץ

ᶫꜚⱬȂ ̆ Ԉȁ Ҍ ӞᴪҤ ̆ᵖ

⌠ ̆ ֓ Ȃ ԍ҉ № ̆

₮ ҙ ꜚ └ ̂ 4-6̃̆ ץ ᵬҹ ῒ

№ ῏ ҙ № Ȃ 
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 4- 6 ҙ ꜚ └  

4.2 ҟ ꜠ ⅎ ŀŀװ ҟ ҿᶡ 

4.2. 1 ҟ  

ᴑҙȁ ȁῈᴧ ̂ Һ ҙ ̆ҹ

Ḃ ̆ ̆ ҙ ̃ ҈ ҹҺᵣ̂ —,2013̃ Ȃ

ԍ ҙ ̆ ⁞ ң ᴋҺᵣ↕ ᴑҙ

Ȃ ᴆҊ̆ ֟ ≠ ᴑ̆ҙ ֟ ȁ

Ȃ ԍ ΐ ᴑ̆ҙ ֲ

ҍ ᴪ Ҍѿ ῒ̆ ⇔ ῃ ̆ ᴪ ễ

ԅ № ̆ ѿ ᵞ ᴪ̆ ᴑҙ

ꜚⱬҌ ̂ ,2007; ,↔֤ ,2007̃ Ȃ Ҭ̆ №

ҙᴑҙ₮ ľ Ҍ Ŀ ̂ ̃ ῖ

̂ ´, , ᾝ,2007̃ Ȃ ̆ ̆ №

Ԋ ̔ ᴋ Ȃ ҹ̆ ҙᴑҙ

Һ̆ ҹ ҙᴑҙ Ҭ ᴇṿ

ȁ ⌠ ễȁ Ҍ ̂ , ,2013̃Ȃᵖ

Ḥ  
֟  

̂ᴑҙ̃ 

 

Ὲᴧ 

̂ ̃ 

 

֟

 

 

 

̂ ̃ 

ᶫ

┬

 

 

֟ 

  

 

Ḥ  

  

 

ԓᵝѿ

ᵣ  

 

ⱬ 

 

ⱬ 
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ҙᴑҙ ꜚⱬҌ Ҍ ԍ ᴑҙȁ ҙȂ

̆ ֓ ҙᴑҙ ԅ ȇ̂ Ȉ

,2013; ῌ, , ,2015; , , ,2015; ,2012;

,2011̃Ȃ ҉ ̆ ᴑҙ ≠ ӊ Ҍ

῏ ̆ ֓֟ҙ ң̆ ᴪ ѿ ‖ ̆ ѿ֓֟ҙ ̆

ң ↕ ᴪ ῏ ȂҹḆ ẫ ̆ ң

ҙ └ Ҍ ֟ҙ Ȃ 

ᶭ ̆ ԍΐ Ҍ ҹ̆ ̆

ץ ᴑҙ ῤ ̆ Ҍ ̕ ̆

ԍΐ ҹ̆ └ץ ễ ꞉ ̆

ᴑҙ ꜚⱬҌ ̆ Ӟ

Ҭ ᴋȂᵬҹ ᶫ ѿ׆̆

҉ ̆ Ȃ׆

ҙ ῀ №̆ Ҍ ҙ ҙ ᴑҙ ӊ

῏ ̆ ҙ ꜚ └̆ └ ≢ ֟ҙ ̆

ẫ ΐ ӈȂ Ҭץ ҙ ҙ ҹᶛ̆

̂ᴑҙ ̃ ҙ ꜚ └Ȃ 

4.2.2   

4.2.2.1 ֟ҙ ᵬ  

3R ↕ᵣ ԅ ̆ ⁞ ↕

Ȃ ⁞ Һ ̔ ֟ҙ ȁⱴ

⇔ ̂ Ҭ,2009, ,2009̃ Ȃҹ Ḃ

ҍᴑҙ ӊ ῏ ̆ ⇔ ῀⌠ ӈ

Ȃ ̆ ҍ Ҍ №◓ ῏

̂ ᵄ ̆ ᴪḆ

̃̆ᵖң ≢̆ ҍ ᴪҌѿ Ȃѿ ̆

Ҭ ңҩҌ №◓ ӈ̔ѿ ȁ ̕ԋ

֟ ᵬ ̂ ⱳ , ,↔ ᴯ,2006̃Ȃ ̆

Ẋ ̔ѿ̆ ≠ԍ ᴑҙ ̕ԋ̆

Ҭ Ḇ ᵖ Ҍ ̂ ᵞ ᴑ̃ҙ

Ȃ ⌠ ң ’̆ №ҹң ̔A B Ȃ

A ̕B ҍҌ ᴑҙ

ᵖ ץ Ȃ ҉ ̆ ҙ
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Һ ң ̔ᴨ ֟ҙ Ȃ 

ԍ ҙ ̆ Һ Ȃ

ҩ֟ҙ ҙ ԍ A ↕̆ᴑҙ ҍ

῏῏ ̆ ԑḆ ̕ ԍ B ̆↕ң ῏῏ ̆ ԑ‖ Ȃ 

4.2.2.2  

ᶭ╠ Ẋ ̆ ҙ №̆≢ ᴨ

ңҩ ̆ ԍ ѿҩ֟ҙ ҙ ң̆ҩ

ӊ ԍ 100Ȃ ҙ≠ ̂TP̃ ᵬҹ ҙ ҙ Ȃ

̆ ⌠֟ҙ ̆ Ὲ ̂1̃ Ȃ 

,

,

,

EF i t

i t

i t

y

e
=                                                              ̂1  ̃

ῒҬ ĔFi,t iҩ ҙ ҙ t y̆i,t iҩ ҙ ҙ

t ҙ ֟ṿ̆ei,t iҩ ҙ ҙ t Ȃ 

t i ҙ ⁞ ҙ ҙ ֟ṿ Ẋ ҙ

҉ѿ Ḡ Ҍ ’Ҋ ṿ t ҙ

ӊ ̆ Ὲ ̂2̃ Ȃ 

, , 1 1 , 1 ,/ /i t t i t t i t i tR Y y Y EF e- - -= Ö -                                           ̂2  ̃

↕ ֽֽ ҹ ꜚ ⁞ ̆ Ὲ ̂3̃

Ȃ 

, , 1 1 , , 1( / -y )/i t t i t t i t i tCR Y y Y EF- - -= Ö                                          ̂3  ̃

ῒҬ̆CRi,t i ҩ ҙ ҙ t ̆yi,t i ҩ ҙ

ҙ t ҙ ֟ṿ̆yi,t iҩ ҙ ҙ t ҙ ֟ṿ̆Yt

t ῃ ҙ ֟ṿ Y̆t-1 t-1 ῃ ҙ ҙ ҙ ֟ṿȂEFi,t-1

iҩ ҙ ҙ t-1 Ȃ XRi,t ṿ ԍ Ri,t⁞

CRi,tȂ 

ᴍȇҬ ȈȂҹ ᴇ ̆

ҙ ֟ṿ № ҙ ҙ ֟ ₮ ᴇ ≠̆ ᴇ

ȂҬ ̆ 2005 №╠ץ ҙ ҙ

̆ ⌠ ̆ ץ 2005 ҹ Ȃ 

4.2.2.3 №  

ҩ ҙ ̆Ẋ ҙ Ҍ ̆ ̆ ҙ
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ԍ ҩ ҙ ҙ ֟ṿ ↕ ꜛԍ ҩ ҙ

̕ ᵞ ҙ ᵞԍ ҩ ҙ ҙ ֟ṿ ꜛԍ

ҩ ҙ Ȃ ӊ̆↕ᴪ ҙ Ȃֽֽ

ҩ ҙ Ὲ ̂4̃ Ȃ 

, ,t 1 1 , 1 , 1

1 , 1 , 1

( / ) ( )

( )

n
i t t i t i t a t

t

i i t a t

y Y y Y EF EF
EQ

EF EF

- - - -

= - -

- Ö Ö -
=

Ö
ä ̆

                           ̂4  ̃

Ҭ̆EQt̆EFa,t-1№≢ t ҙ t-1 ҩ ҙ

̆nҹ ҙ ҙ Ȃ 

4.2.2.4 №  

≠ 2006 2013 Ҭ ҙ 34ҩ ҙ ↓ ̆№ ҙ

̂XRi,t̃ ҙ≠ ̂TPi,t̃ ȂẊ TPi,tҍ 1¦1

XRi,t ῏ ̂5 Ȃ̃ ̂5̃ ԅ 2ҩ 34ҩ 8

ҩ ҉ ꜚ ῏ Ȃ 

, , , , , , 1,2, ,8, 1,2, ,34i t i t i t i t i tTP XR u t ia b= + + = =                        ̂ 5̃ 

Ҭ à̆i,tҹ ái,tҹ Ȃ ui,tԑ ̆

ғ ṿȁ Ẋ Ȃ 

№ ҩ҈№ץ Ȃ 

ѿ ̆ ᵝ Ȃ ↕ № ̕ Ҍ

̆↕ ̆ Ῥ № Ȃ 

ԋ ̆ № Ȃ ԍᶏ ԅ ҙȁ

3ҩ ҉ Ḥ ̆ Ҍ ̆ᵀ ҍ Ẓ

Ȃҹ ᾧ ₮ Ẓ ̆ ᵀ ̆

̂ ҙ̃ ѿ Ȃ ᶏ № Ȃ 

҈ ̆№ ҙ ̂XRi,t̃ ҙ≠ ̂TPi,t̃ Ȃ 

4.2. 3 ⅎ  

4.2.3.1 Ҭ ҙ ᵬ №  

ԅ ҙҬ ҈ ҩ ҙ №̆≢ ₮ ҙ ҙ ᴨ
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̆ 4-1 Ȃ 

 4- 1 2006 - 2013 ҙ ҙ     ᵝ̔҆  

ҙ  2006  2007  2008  2009  2010  2011  2012  2013   
ꜚ ̂%̃  

 -4.64 8.56 -1214.14 -134.96 -262.13 -311.53 -229.28 -237.63 -298.22 0.2 

῾◐ ⱴ  -174.28 346.17 681.61 620.54 -197.97 477.39 796.36 474.02 377.98 0.2 

‚  -766.07 -143.88 170.19 253.32 -287.91 -232.03 -158.41 -190.08 -169.36 0.19 

 -247.68 -728.69 -1400.44 -1744.29 -276.23 -732.25 175.83 -650.37 -700.51 0.15 

֜  325.52 486.26 -235.9 1828.2 732.26 -970.05 -660.66 243.75 218.67 0.13 

 104.96 -421.19 -219.31 -102.66 -341.01 -910.03 -163.75 -228.72 -285.22 0.11 

Ғ └ ҙ 132.94 161.16 421.91 322.94 54.32 21.55 -36.83 207.65 160.71 0.1 

 -44.07 -80.18 -136.86 -9.64 79.7 44.63 1.45 78.36 -8.33 0.08 

ȁ ȁᵣ  -56.24 -67.94 -49.79 -21.53 -66.07 -148.77 1487.52 258.83 167 0.08 

└ ҙ 89.37 141.14 165.68 -30.57 -71.08 -145.61 465.01 95.87 88.72 0.07 

 32.82 93.64 92.43 116.17 12.29 12.54 57.07 106.65 65.45 0.06 

 388.35 380.75 145.94 309.38 118.02 -264.25 -566.2 36.86 68.61 0.04 

ȁ  4.24 27.65 -30.9 158.11 -82.54 157.05 92.09 54.81 47.57 0.03 

└ ҙ -13.37 11.13 28.33 183.57 -87.16 63.79 59.55 37.8 35.46 0.03 

└ ҙ -125.58 -18.73 -26.51 219.65 -70.85 154.09 160.07 29.68 40.23 0.02 

֟ ᶫ  -48.38 -16.1 -42.43 -1.54 7.55 14.76 -11.17 19.82 -9.68 0.02 

 17.04 20.46 -17.86 -12.31 21.69 35.02 6.01 15.06 10.64 0.02 

ҙ -42.68 -17.1 -40.6 -38.01 -11.86 0.08 0.49 -5.01 -19.34 0.02 

ΐ└ ҙ 49.72 7.72 15.1 38.85 15.18 -68.09 12.43 6.85 9.72 0.01 

┘ -51.13 -25.49 10.96 20.17 -60.5 -96.37 52.25 -28.08 -22.27 -0.01 

ȁ ҙ -54.48 -127.32 -32.03 83.42 -311.98 -360.66 555.62 -66.3 -39.22 -0.02 

└ ҙ 177.58 330.71 554 205.55 81 -341.64 -1446.08 -82.87 -65.22 -0.02 

ȁ  -117.7 -73.87 -237.2 28.64 -94.15 -169.68 355.34 -69.9 -47.31 -0.02 

└  -8.36 -19.43 -88.28 87.92 -49.46 -147.44 -158.5 -65.05 -56.07 -0.04 

└ ҙ -10.51 2.42 -130.46 -21.38 1.88 27.79 -39.54 -17.4 -23.4 -0.04 

└ ҙ -206.01 -162 -99.97 27.18 -146.75 -72.83 14.12 -109.37 -94.45 -0.05 

└ ҙ 37.56 18.74 3.72 22.21 8.46 24.35 31.8 19.32 20.77 -0.05 

ת ת └ ҙ 23.76 -108.97 -173.02 -103.91 -24.78 -27.27 -446.76 -115.95 -122.11 -0.06 

ⱴ  -16.05 353.36 -68.54 560.13 -566.55 -326.11 229.57 200.18 45.75 -0.08 

‚  1864.66 -1358.42 -2430.55 4130.45 2203.5 -1074.41 -509.22 981 475.88 -0.13 

 -14.94 -179.49 11.9 -61.62 -41.61 -67.17 34.02 76.86 -30.26 -0.17 

ⱬ 203.19 266.35 653.08 -197.81 364.51 361.26 -98.24 416.16 246.06 -0.2 

ҙ -156.84 -152.14 -294.12 -14.63 -92.56 -201.09 -384.76 -160.88 -182.13 -0.22 

ȁ Ḥ -538.26 -1571.19 -2248.53 -1008.1 -604.46 -735.55 -5.74 -1051.1 -970.36 -0.45 

 754.47 -2615.90 -6262.61 5713.42 -47.26 -6008.52 -328.54 280.81 - - 

 16096.8 15580.8 8589.42 9769.57 12658.1 14138.7 5362.18 38611.7 - - 

/% 4.69 -16.79 -72.919 58.489 -0.379 -42.50 -6.13 0.7355 - - 

̔ Ẋ ҙ Ҍ ᴆҊֽ ҹ ҙ ֟ṿ ̆ Ὲ ̂6̃ Ȃ ҙ

⁞҉ѿ ҙ ṿȂ Ȃ Ҭ ҙ ҙ Ҭ ҙ ҙ Ȃ

ꜚ ҙ 2006 2013 ҙ ֟ṿҬ ꜚ ṿȂ 
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34ҩ ҙ ҙҬ ׆̆ 2006 ⌠ 2013 ̆ 19ҩ ҙ ꜚ

ҹ ṿ̆ ҙ ҙ ֟ṿҬ ⱴԅ̕ 15ҩ ҙ

ꜚ ҹ ṿ̆ ֓ ҙ ҙ ֟ṿҬ ᵞԅȂ ꜚ ҹ

ṿ ҙҬ̆ ҹ ṿ ↕̆ ҙ ҩ ҙ

̆ ӊ̆↕ᵞԍ ҩ ҙ ̕ ꜚ ҹ ṿ ҙҬ̆

ҹ ↕̆ ҙ ҩ ҙ ᵞ ῒ̆ ҙ

֟ṿ Ҋ ≠ԍ ҙ ̆ ӊ ↕̆ ҙ ҩ

ҙ Ȃ 

ꜚ ҹ ṿ 19ҩ ҙҬ̆ 7ҩ ҙ ҹ ̆

7ҩ ᵞԍ ṿ ҙ̆ ҹ ҩ ҙҬ ⌠ԅ

ⱴԅ ҙ ̕ ̆ ꜚ ҹ ṿ 15ҩ ҙҬ̆ 11ҩ ҙ

ҹ ṿ̆ 11ҩ ԍ ҩ ҙ ҙ̆

ҹ ҩ ҙҬ ᵞ ⱴԅ ҙ Ȃ׆ 2006 ⌠ 2013

8 Ҭ̆ ҹ ṿ ᴍҹ 3 ̆ҹ ṿ ᴍҹ 5 ̆8

ҹ-1064҆ ̕ ̆ ҹ ṿ Ӟ 3 ҹ̆ ṿ ҹ 5 ̆

8 ҹ-9.35%Ȃ 

҉ ̆ ҙ ҙ ᵬ Ӎῒ ̆ ᵬ ̆ ҙ

Ȃ 

4.2.3.2 №  

Ѓ1Є ҟ ҟ ⅎ  

ҹ ᾧ ↓ ᴺ ̆ ᾢ 34ҩ ҙ

↓ ᵝ ̆ 4-2 , 1% ҉̆

LOG(TP) LOG(JE) ᵝ ̆ ץ № Ȃ 

 4- 2 34ҩ ҙ ҙ ᵝ  

ҙ   

 

LLC IPS ADF PP 

34 

LOĜ TP̃  0.0000*/0.0000**  0.0000*/0.0240** 0.0000*/0.0167** 0.0000*/0.0000**  

LOĜ JẼ  0.0000*/0.0000**  0.0219*/0.0000** 0.0002*/0.0000** 0.0000*/0.0000** 

̔* ↓ ᵝ Pṿ̆** ↓ ѿ № ᵝ PṿȂ 

ץ LOG(TP)ҹ ץ̆ LOG(XR)ҹ ̆ № ̆

F2=4.0268̆ F1=0.5399̆ 5% Ҋ̆ Fa2̂ 66,204̃ =1.3704̆

Fa1̂ 33,204̃ =1.4937Ȃ ԍ F̆2> 1.3704̆ F1<1.4937̆ Ῥ Hausman ̆
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Ȃ ̂6 Ȃ̃ 

, , ,( ) + ( ) , 1,2, ,8, 1,2, ,34i t i i t i tLOG TP LOG XR u t ia a b= *+ ³ + = =        ̂ 6  ̃

Ҭ à̆ҹ 34ҩ ҙ ≠ à̆i
*ҹ i ≠ Ẓ ̆

ҙ ≠ Ȃᶏ ԋӗ ᵀ ̆T

̂7 Ȃ̃ 

, ,
t 136.1754 2.1339
p 0.0000 0.0339

( ) 6.5700 ( ) 0.0193i t i t
t
P

LOG TP LOG XR
Ø

= =-
= =

= + ³ -̂  ̃                           ̂7  ̃

ᵀ׆ ץ ₮̆ ҙ ≠ ֟ ̆ ҙ

ⱴ 1ҩ № ̆≠ ᴪҊ 0.0193ҩ № ̆R2=0.78Ȃ ⌠ ҙ ̆

ҙ Ҍ Ȃץ ≠ ҹ 1ַᾝ ᴑҙ ̆ ᴑҙ

ᵬ ≠ ҩ ҙѿ ↕̆ ≠ 200҆ᾝ̆

ᴪ ᴑҙ≠ ֟ ѿ ⱬȂ 

ҙ ≠ ΐ ῏῏ ץ

̕ ῏ Ӟ ҙ ҙ ԍ B ̆ ҍҌ

ᴑҙ ᵖ ץ Ȃp

ҙ ҙҬ ҍ Ȃ

≢ └ ΐ ӈȂ 

Ѓ2Є ҟ ҟⅎ ⅎ  

ҹ ҙҬ A ҙ̆ 34ҩ ҙ ҙ ҙ

ҍ ҙ≠ ῏ ṿ №ҹң ̆ №≢ № Ȃ

ҙ ҙ Ạ № ѿ ̆ ᾢ ң ↓ ᵝ

̆ 4-3 Ȃ ң ̆ 10% ҉  ̆ LOG(TP)

LOG(JE) ᵝ ̆ ץ № Ȃ 

 4- 3 № ҙ ҙ ᵝ  

ҙ  ῏   

 

LLC IPS ADF PP 

7  

LOĜ TP̃  0.0000*/0.0000**  0.0854*/0.1148** 0.0618*/0.0740** 0.0058*/0.0054** 

LOĜ XR̃  0.0000*/0.0000**  0.0302*/0.0010** 0.0150*/0.0004** 0.0002*/0.0000** 

27  

LOĜ TP̃  0.0000*/0.0000**  0.0000*/0.0539** 0.0000*/0.0445** 0.0000*/0.0010**  

LOĜ XR̃  0.0000*/0.0000**  0.0941*/0.0000** 0.0014*/0.0000** 0.0001*/0.0000** 

̔* ↓ ᵝ Pṿ̆** ↓ ѿ № ᵝ PṿȂ 

ң ץ LOG(TP)ҹ ץ̆ LOG(XR)ҹ ̆
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№ Ȃ 7 ҙ ̆F2=17.1531̆ F1=0.2396̆ 5%

Ҋ̆ Fa2̂12,42̃ =1.9910̆ Fa1(6,42)=2.3240Ȃ ԍ̆F2> 1.9910̆

F1<2.3240̆Ῥ Hausman ̆ Ȃ

27 ҙ ̆F2=17.1531̆ F1=0.2396̆ 5% Ҋ̆

Fa2̂ 12,42̃ =1.9910̆ Fa1(6,42)=2.3240Ȃ ԍ F̆2> 1.9910̆ F1<2.3240̆

Ῥ Hausman ̆ Ȃ 27 ҙ

F̆2=17.1531̆F1=0.2396̆ 5% Ҋ̆ Fa2̂ 12,42̃

=1.9910̆ Fa1(6,42)=2.3240Ȃ ԍ̆F2> 1.9910̆ F1<2.3240̆ Ῥ Hausman

̆ Ȃ 27 ҙ F̆2=3.5050̆

F1=0.3862̆ 5% Ҋ̆ Fa2̂52,162̃ =1.4230̆

Fa1(26,162)=1.5642Ȃ ԍ̆F2> 1.4230̆ F1<1.5642̆ Ῥ Hausman ̆

Ӟ Ȃ ң ̂7 Ȃ̃ᶏ

ԋӗ ᵀ ̆7 ҙ ᵀ ̂8̃̆ R2=0.87Ȃ 

, ,
t 145.3054 3.1793
p 0.0000 0.0026

( ) 6.9962 ( ) 0.0229i t i t
t
P

LOG TP LOG XR
Ø

= =
= =

= + ³̂  ̃                            ̂8  ̃

27 ҙ ̆ᵀ ̂9̃̆ R2=0.77Ȃ 

, ,
t 105.0142 -3.8969
p 0.0000 0.0001

( ) 6.5307 ( ) -0.0477i t i t
t
P

LOG TP LOG XR
Ø

= =
= =

= + ³̂  ̃                           ̂9  ̃

̆ ‗ ȁF ̆ Ȃ

׆ ӈ҉ ̆ ңҩ Ҍ Ȃ ԍңҩ ץ

№ ̆ ≠ ҙ Ȃ 

B ҙ ≠ ̂ ṿ̃ A

ҙ B̆ ҙ A ҙ ̆

̂8̃ ̂9̃ ץ ₮̆╠ ҹ 0.0229 ҹ-0.0477̆ ׆ ṿ

̆╠ ֽҹ 48%Ȃ 

̂8̃ Ҭ ҙ ҙ A ̂ 4-4 Ȃ̃ 5 ̆ 7

ҩ ҙ ҙ ֟ṿֽ ҩ ҙ 27.82%̆ ᵖ

↕№≢ ⌠ 39.71% 38.47%̆ A ҙΐ ̕

̆ ҙҬ ҙ ԍ A ̆ ҙ ҹҍ≠

ΐ ԑḆ ᵬ Ȃ 
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 4- 4 A ҙ ₃ҩҺ  

ҙ  
ҙ ҙ ֟

ṿ /% 

ҙ  

ҙ /% 

ҙ  

/% 

≠ ҍ ҙ 

῏  

ҙ 1.77 1.80 1.16 0.6098 

‚  8.06 24.66 20.76 0.5442 

ȁ Ḥ 8.75 1.02 0.40 0.6612 

 0.56 0.43 0.55 0.1685 

‚  4.15 5.40 6.25 0.4149 

 3.02 4.60 7.28 0.0648 

└ ҙ 1.51 1.80 2.07 0.0143 

 27.82 39.71 38.47 - 

̂9̃ ̆ A ҙ ̆ ▼ᵩ 27ҩ ҙҬ̆≠ ҙ

ⱴ ̆ -0.0193 ᵞҹ-0.0477Ȃ 

A ҙ Ҭ ῏ ᵬ ̆

ץ ̆ ̆ ԍ ᴑҙ≠

‖ Ȃ № ҙ ҙ ԍ B Ԋ

ԅ ΐ ̆ᴑҙ ӎ≠ ꜚ └Ȃ 

4.2. 4 ҟ ┼ⅎ  

4.2.4.1 ꜚ №  

№ ҙ ֽ ԍ 10ҩ ҙȂ ץ ֓ ҙҹ

̆№≢ ₮ ҙ ҩ ҙ ̆

4-5 Ȃ 

 4- 5 2005 - 2013 ҙ ҙ     ᵝ̔  

ҙ 2005  2006  2007  2008  2009  2010  2011  2012  2013  
/  ꜚ/% 

 -131858 -117444 -85961 -532093 -241706 117978 -203014 -118221 -12864 -147243 1.41 

‚  1303017 -141379 -721179 229946 265091 -264402 -436606 216971 -299341 16902 0.28 

 237493 -143483 40904 -159060 -21690 -128142 -22604 69589 50349 -8516 0.06 

Ғ  -10184 1493 4488 1843 -9558 2981 6900 -11764 3559 -1138 0.06 

ⱴ  -251962 178156 -57343 -195514 -45623 116109 188828 3373 138442 8274 -0.08 

 8504 15316 51236 55309 -8924 -1579 -13771 11030 3516 13404 -0.11 

└  -4258 7565 8921 -2084 -4085 6895 5923 1510 1631 2446 -0.18 
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‚  45277 -29291 -54835 122423 25536 -40131 83260 12618 -30640 14913 -0.39 

ⱬ -31890 306627 331203 212797 406502 -60688 -226493 233559 73122 138304 -0.41 

 -184937 55552 472675 -21333 -379 40903 30039 -98465 99264 43702 -0.66 

 947825 -74640 -219029 -425919 90231 -168405 -426515 162635 -22775 - - 

 713755 -346508 775668 3680004 607315 566091 -923667 1993735 588088 - - 

 

/% 
132.79 21.54 -28.24 -11.57 14.86 -29.75 46.18 8.16 -3.87 - - 

̔ Ẋ ҙ Ҍ ᴆҊֽ ҹ ҙ ֟ṿ ̆ Ὲ ̂6̃ Ȃ ҙ

⁞҉ѿ ҙ ṿȂ Ȃ Ҭ ҙ ҙ Ҭ ҙ ҙ Ȃ

ꜚ ҙ 2006 2013 ҙ ֟ṿҬ ꜚ ṿȂ 

10ҩ ҙ ҙҬ̆׆ 2005 ⌠ 2013 ̆ 4ҩ ҙ ꜚ

ṿ ṿ̆ ҙ ҙ ֟ṿҬ ⱴԅ̕ 6ҩ ҙ

ꜚ ṿ ṿ̆ ֓ ҙ ҙ ֟ṿҬ ᵞԅȂ

ꜚ ҹ ṿ ҙҬ̆ ҹ ṿ ↕̆ ҙ ҩ

ҙ ̆ ӊ̆↕ᵞԍ ҩ ҙ ̕ ꜚ ҹ ṿ

ҙҬ̆ ҹ ↕̆ ҙ ҩ ҙ

ᵞ̆ῒ ҙ ֟ṿ Ҋ ≠ԍ ҙ ̆ ӊ̆↕ ҙ

ҩ ҙ Ȃ 

ꜚ ҹ ṿ 4ҩ ҙҬ̆ 3ҩ ҙ ҹ ̆

3 ҩ ᵞԍ ṿ ҙ ҹ ҩ ҙҬ ⌠ԅ ⱴ

ԅ ҙ ̕ ̆ ꜚ ҹ ṿ 6ҩ ҙ ṿ̆

6 ҩ ԍ ҩ ҙ ҙ ҹ ҩ ҙҬ

ᵞ ⱴԅ ҙ Ȃ׆ 2005 ⌠ 2013 9 Ҭ̆ ҹ

ṿ ᴍҹ 3 ̆ҹ ṿ ᴍҹ 6 ̆9 ҹ-15177 ̕

ҹ ṿ Ӟ 5 ҹ̆ ṿ ҹ 4 9̆ ҹ 16.68%Ȃ 

҉ ̆ ҙ ҙ ᵬ Ҍ ̆ ῃ ҙ ѿ ̆

ҙ Ӟ Ȃ 

4.2.4.2 №  

Ѓ1Є 10ү ҟ ⅎ  

ҹ ᾧ ↓ ᴺ ̆ ᾢ 10ҩ ҙ

↓ ᵝ ̆ 4-6 , LOG(TP) LOG(XR)

ᵝ ̆ ץ № Ȃ 
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 4- 6 10ҩ ҙ ҙ ᵝ  

ҙ   

 

LLC IPS ADF PP 

10 

LOĜ TP̃  0.0000*/0.0000**  0.0163*/0.0000** 0.0111*/0.0000** 0.0936*/0.0002** 

LOĜ XR̃  0.0000*/0.0000**  0.0351*/0.0000** 0.0030*/0.0000** 0.0000*/0.0000** 

̔* ↓ ᵝ Pṿ̆** ↓ ѿ № ᵝ PṿȂ 

ץ LOG(TP)ҹ ץ̆ LOG(XR)ҹ ̆ № ̆

F2=4.1027̆ F1=0.3784̆ 5% Ҋ̆ Fa2̂ 18,70̃ =1.7531̆

Fa1̂ 9,70̃ =2.0166Ȃ ԍ̆F2> 1.7531̆ F1<2.0166̆ ⌠ ̆

Ȃ ̂10̃ Ȃ 

, , ,( ) + ( ) , 1,2, ,8, 1,2, ,34i t i i t i tLOG TP LOG XR u t ia a b= *+ ³ + = =      ̂10̃  

Ҭ à̆ҹ 34ҩ ҙ ≠ à̆i
*ҹ i ҙ ≠ Ẓ ̆

ҙ ≠ Ȃᶏ ԋӗ ᵀ ̆T

̂11̃ Ȃ 

, ,
t 70.1543 0.9823
p 0.0000 0.3289

( ) 8.0685 ( ) 0.0106i t i t
t
P

LOG TP LOG XR
Ø

= =
= =

= + ³̂  ̃                            ̂11̃  

ᵀ׆ ץ ₮̆ ҙ ≠ ֟ ̆ᵖ ̆ ҙ

ⱴ 1ҩ № ̆≠ ᴪ 0.0106ҩ № Ȃᵖ Pṿ

̆ ‗ ҹ 0.79Ȃ 

Ѓ2Є ҟ ҟⅎ ⅎ  

ҹ ҙҬ A ҙ̆ 10ҩ ҙ ҙ ҙ

ҍ ҙ≠ ῏ ṿ №ҹң ῒ̆Ҭ ῏ ṿҹ

8ҩ ҙ̆ҹ ֽ ңҩ ҙ̆ 8ҩ ҙ ᵬ № Ȃ

ҙ ҙ Ạ № ѿ ̆ ᾢ ң ↓ ᵝ ̆

4-7 Ȃ 

 4- 7 № ҙ ҙ ᵝ  

ҙ  ῏   

 

LLC IPS ADF PP 

8  

LOĜ TP̃  0.0000*/0.0000**  0.0111*/0.0000** 0.0067*/0.000** 0.0796*/0.0008** 

LOĜ XR̃  0.0010*/0.0000** 0.1837*/0.0000** 0.0299*/0.0000** 0.0002*/0.0000** 

̔* ↓ ᵝ Pṿ̆** ↓ ѿ № ᵝ PṿȂ 

ңҩ ↓ LOG(TP) LOG(XR) Ҍ ↓̆ᵖң

ѿ ̆ ԋӗ ᵀ ӊ╠ ᾢ ̆
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῀ 4-8 Ȃ  

 4- 8 Johansen  

Ẋ  Fisher ̂Pṿ̃ Fisher ê-max ̂Pṿ̃ 

0ҩ  35.83(0.0031) 33.81(0.0058) 

1ҩ  17.52(0.3525) 17.52(0.3525) 

LOG(TP) LOG(XR)  ԅ 5% ̆

ӊױ ῏ Ȃ 

ץ LOG(TP)ҹ ץ̆ LOG(XR)ҹ ̆ № Ȃ

F2=3.1772̆ F1=0.2929̆ 5% Ҋ̆ Fa2̂ 14,56̃ =1.8726̆

Fa1(6,42)=2.1782Ȃ ԍ̆F2> 1.8726̆ F1<2.1782̆ ̆

Ȃ 

, ,
40.9911 2.0995
0.0000 0.0398

( ) 6.7682 ( ) 0.0346i t i t
t t
P P

LOG TP LOG XR
Ø

= =
= =

= + ³̂  ̃                            ̂12̃  

̆ ңҩ ҙ ̆≠

Ȃ ԍ ҙ ҍ≠ ῏ ҙֽ ңҩ Ҍ̆

№ ᴆȂ 10ҩ ҙ 8ҩ ҙ

̆ ҙҬ ҙ ԍ A Ȃp ∞ץ ῒ̆ ҙ

ҙҬ B ҙȂ ԍ Ҍ̆ ⌠

ҙ≠ ̆ ↓ ӈҌ

̆ ҙ ҍ≠ ӊ ῏ ץ ̆

ҙ ̂13̃̆ ҙ ̂14̃ Ȃ 

56.3461 0.9196
0.0000 0.3884

( ) 14.0024 ( )
t t
P P

LOG TP LOG XR
Ø

= =-
= =

= + ³̂-0.0185  ̃                           ̂13̃  

43.7782 0.9227
0.0000 0.3869

( ) 11.8189 ( )
t t
P P

LOG TP LOG XR
Ø

= =-
= =

= + ³̂-0.0197  ̃                           ̂14̃  

ңҩ Ҍ ̆ ‗ ̆ Ȃᵖ

ңҩ ₮ѿҩԊ ̆ ңҩ ҙ ԍ B Ȃ 

B ҙ ңҩ̆p ῒ ҩ ҙ

ҽ Ȃ҉ץ 10ҩ ҙᵬҹ ᵣ̂ 10 ҙ̃̆ №

ҙҍ ֟ҙ̂ 2 ҙ̃ ῒҬ ᵝ ̆ל ԅץ

2 ҙ Ȃ 
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 4- 7  2004 - 2013 2 ҙ ҙ ֟ṿҍ 10 ҙҬ  ל

4-7 ̆2 ҙ ҙ ֟ṿ 10 ҙҬ ̆ל

ᵄ ꜚ̕2010 2̆╠ץ ҙ 10 ҙҬ ꜚҬ

̆ ԅ 2010 Ҋ ̆ ҉ ̂ 4-8 Ȃ̃2013 ̆

2 ҙ ⌠ 10ҙ 52.03%Ȃ2 ҙ ҙ ҍ 10

ҙ ῏ ̂ ῏ ҹ 0.71̃ ̆2 ҙ ѿ׆

҉‗ ԅ 10 ҙ Ȃ 

 
 4- 8  2005 2013 2 ҙ ҍ 10 ҙ  

4.2. 5  

ҍ ҩҬ ҙ ҙ ҍ ҙ≠ ꜚ ῏ ̆

ױ ץ ₮ Ҋ₃ Ȃ 
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4.2.5.1 ΐ  

ҙ ҍ ҙ≠ ΐ ῏

῏ Ȃ׆ῃ ̆ ҙ ҙ ₮҉ ̆ ֓ ҙ ҹ

B ҙȂ 34ҩ ҙ ҙҬֽ̆ 7ҩ ҙ ԍ A ҙ̆

ҙ ҙ≠ ΐ Ḇ ᵬ Ȃ ҹ̔ ԍ ҍ

ᵄ Ă ҙ ң ֟ ̆

ᴑҙ ≠ ῏ Ȃ׆ ̆ ῃ ל

̆ ҙ ҙҬ ҹ A ҙ̆ 2ҩ ҙ B

ҙ̆ᵖ 2ҩ ҙ ֟ҙ̆ ֟ҙ̆

ᵣ̆ ҩ ҙ ҽ Ȃ 

4.2.5.2 ҙ≠ ⱴ  

Ҭ LOG(XR) ≠ ̆Ӟ ╠

ꜚ Ȃ ̂8̃ ̂12̃ ̆╠ ṿҹ 0.0229

ҹ 0.0346Ȃ 2007 ѿ ̆ᴑҙ

֣ ⌠ľ Ŀ ᴧ ᴨ ̆ A

ҙ ץ ≠ Ȃ 

4.2.5.3  B ҙ ҹ Һ  

A B ҙ̆B Һ Ȃ ԍ A

ҙ ̆ ԍ ҙ≠ Ḇ ᵬ ̆ ≠

ꜚҊ̆ᴑҙ ꜚⱬ̆Ӟ ̆ ᴆҊ̆A

ҙ ≠ ꜚ └Ḇ Ȃ ԍ B ҙ ̆

’↕↨ ̆ ҙ ҺꜚḆ Ȃ ԇ

ᴨ ̆ ᴑҙ ԍ ֟

ᴑҙ ≠ ↕̆ᴑҙ ꜚⱬ ᴪ ׆̆

ᶏ Ȃ ԍ ̆2 ҙ̆

ҙ └ └ ҙ̆ Ҭΐ ҽ ᵝ̆

Ȃ 

4.2.5.4 Ḇ ῏  

ҍ ΐ ℗῏ Ȃ Ҍֽ ⱴ ȁ

֟ ȁ ≠ ̆ ⇔ ȁ└ ⇔ ῤ ̆ ῤ ᴪ

֟ ̆ ⱴᴑҙ≠ ҹ ᵟ

Ȃ ҍ Ȃ
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ᾧľ Ŀ ľ Ŀ ῏ Ȃ 

4.2.5.5 Һ  

Ҍ ̆ ᴪ ᵞ

Ȃ Ḇ ̆ ᶭ ̆

׆̆ Ȃ

ᴆҊ ‰̆ ᵝ ῏ ҙ

ᴑҙΐ ӈȂ ̆ ҙ

└ └ ҙ ҙȂ 

4.3 ҟ ꜠ ┼ⅎ  

Ȃѿ ̆ᾴ ῇ ₮ľԓᵝѿᵣĿ

ᴪҺӈ Ԋҙ ᵣ ̆ ӈ̆ ῒҍ ȁ

ȁ ᴪ ↓ҹҬ ᴪҺӈ ῤ ̆

Ȃ ѿ ̆ ץ

̆ Ҭ ԅᴧ ̆ ҳ

ȁ ȁ֟ҙ Ҥ Ȃᵬҹѿ ̆

῀ ̆p ῒҍ ̆ ⌠

Ȃ 

1 ̆ № Һᵣ ҹ ₮̆

ᴆҊ ᴑ̆ҙ ҹׅץᴑҙ≠ ҹ Ȃ ΐ

̆ ᴑҙ ֲ ԍ ᴪ ̆ ԍ ῒ ꜚ̆

ҹ ᵞ ⌠ └Ȃᵬҹ ̆

ҹ ̆ Ḇ Ȃ ̆ ᴑҙ

ҹ ӊ ѿ Ȃ ̆ ԇ

ꜚ ᴑҙѿ ꜛ ᴨ ̆ ῒ ᵞ № ̆

ꜚ ⌠ᴑҙ ⌠ᾟ Ȃ ῾ ҙ

̆ ꜚ └ ҊȂ 

4.3. 1 Ҳ ԋӀ ᵲ  

4.3. 1.1 ҙ  

ҙ Һ ȁ ≠ ȁ ֟ Ḡ֟ҙ
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ҩ Ȃ ₮ ԅ ҩ ᴆץḆ ̆ ȇ ῏ԍ

῀ ñ҈ ò̆ Ḡ֟ҙ̆ Ȉȁȇ

ᶏ Ⱳ Ȉȁȇ ⁞ Ȉ Ȃ ҙ ᵣ

Ȃ 

ҙ Ȃ2004 ᵬ

̆ ԅ 51 ᴑҙ ҙ 3ҩ

Ȃ2006 ҹ ̆ ԅ 3 ҩ ҙ

̆24ҩ ᴑҙ 207ҩ ֟ Ȃ2007 ̆ ҹ

ԋ ῃ Ȃ2008 ȇ

̂2008̇ 2012̃Ȉ ̆ ԅ ᴑҙ 16

ҩ̆ 2ҩ̆ ᴑҙ 19ҩȂ2012 ̆ ҹ

ѿ ̆ 36ҩ̆

66.14ַᾝȂ2014 ̆ ҙ ҹ ҈

̆ 38ҩ̆ 33ַᾝȂ 

4.3.1.2 ᵬῤ  

Ѓ1Є ₴ ∆ ᴌЇ ᴗҟ ҿЇ ┼ 

ҹԅⱴ ̆ ԅ ᵬ ̆

Ӟ ԅ Ȃ₮ ԅȇ ῏ԍ ῀ ľ҈ Ŀ̆

Ḡ֟ҙ̆ Ȉȁȇ2005 ᵬ Ȉȁȇ

ᵝ Ȉ ȇ ᶏ Ⱳ Ȉ ᴆ̆

ԅ ᵬ ᴋⱵ ᵝ ῃ̆ ᵝ Ȃ

֟ҙ ῃ ҙ ̆ └ ԅῃ ⱴ

׆̆ ȁ ȁ ⱬ ҩ ⱴ

̆ ԅ ≠ԍḆ Ȃ 

Ѓ2Є ֥Ї ҟᵩ  

ԅ‚ ȁ ȁ ҙ ֟ ̆

ᴑҙ̆ └ ֟ ̆ ȁ ҙ ꞉ ῃ ̆

ΐ ᴆ ≠ ̆ ≠ Ҭ COȁᵩ Ạ

̕ ≠ Ҭ CO2Ȃ ҙῃ ≠

̆ ≠ Ȃ ԅ 200 ҩ ֟

Ȃ 

̆ ֟ҙ ̆ ԅῃ ȁ ȁ
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≠ ȁ ֟ ̆ ԅ ĺ ĺ

PVCĺ ȁ ȁ ֟ ֟ ֟ҙ ̕ ĺ ĺ

֟ ֟ ֟ҙ ץ̕ ῾◐֟ ⱴ ȁ ֟ҙ Ȃ 

Ѓ3Є ⌐ Ї ⌐  

ץ ̆ ԅ 5000 ҆ ̆ ғ

ץ 300҆ Ȃҹ ̆ ԅ ̆ ԅ

ץ ȁ ȁ ῒז ҙ ҹҺ ᴑҙ 3 ̆Ḇ

ԅ Ῥ ≠ Ȃ ץ̆ ҙȁ ᴑҙ ҹ ̆ⱴ

ľ҈ץ Ŀ ҹ ≠ Ȃ ᵩ ȁᵩ ȁᵩ

ԋ ≠ ̆ ԅ 7ҩ ≠ ̆4ҩ

≠ ̆8ҩ ֟ ≠ ץ̆ ץ ȁ ҹ

Ȃ 

Ѓ4Є ⁯ ֥  

ȁ ȁ ҙԋ ≠ Ҭ ̆

ҍ ᵬ ȇ ҙ Ȉ̆ ԅ

Ȃ ԅѿ ᾢ ȁ ȁ ̆

ԅ ᵞ ‚ ȁ ≠ ȁ ֟ Ҭᵞ ᵩ Ҭ

⁞ Ȃ 

Ѓ5Є ꜘ Ї ֥ҟ 

ⱬ ̆ ֟ҙ Ȃ

֟ҙҍ ֟ҙӊ ̆ 2005 69.3̔ 30.7 ⌠ 2007 78.7̔ 21.3̆ Ῥ

⌠ 2013 56.7̔ 43.3Ȃ ȁ ȁ ᾝ ᴆȁ

ȁL-Ӳ ῐ֟ҙ Ȃ 

4.3. 2 ғᴗҟ ⌐ ꜠ Ⱶ Ӏ ꜠Ⱶ 

4.3.2.1 ҹᴑҙ ᶫ ꜛ ᴨ  

ᶫ ꜛ ꜛᴑҙ ᴑҙ Ȃȇ

Ȉ Ώ⌠ľ Һ ̆

῏ ץ ᴑҙ ̆ ҉ ԇѿ

ȂĿ ԅ ̆ ԍ ̆

ᴑҙ ҉ ԇ ᴨ Ȃ׆ 2006 ̆ 6000

҆ᾝ̆ ԍ ᴑҙȁ Ȃ 2008
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ᵬ ץ ῃ̆ Ữ ԅ 320ҩ ̆̓̀ ҹ 106ҩ ҙ Ԉ

8.06ַᾝȂ 

Ԉ Ғ ῀ ̆

῀Ȃ≠ ȁ ᴨ ̆ ׃

╠ ‰ ᵬ̆ Ԉ Ȃ ⱴ

̆ Ҭ ᴑҙḤ Ḡᵣ ҹ̆ᴑҙ ‗ Ȃ

ȁ ҙⱵ ̆ ῐ֟ҙ ̕

꞉ ᴆ ᴑҙץ ȁṽ├ ⱴ̆

҉ ̆ᾟ№≠ ҉ Ὲ ⱳ ̆Ḇ ֟ҙ Ȃ 

4.3.2.2 ≠ ᴑҙ ῤ ꜚ  

ꜛ ᴨ ᴑҙ ᴑ̆ҙ

≠ ᴑҙ ‗ Ȃ 

2012 ̆ ҹ ѿ

̆ 36ҩ̆ 66.14ַᾝȂ 2015 ȇ̆

ȈҬ 36ҩ ̆̓̀ 25ҩ̆ ҹ 69.44%̆ 21.24ַᾝ̆

32.11%ȂῒҬ̆ 26ҩ̆T 23.81

ַᾝ̆ 18ҩ̆Ҭ Ғ ꜛ ⌠ᵝ 15010҆ᾝȂ 

Ѓ1Є ᶡӐ҅ŀŀ ῎ ⌐ ֥ 30Ҍ  

≠ Ὲ 60҆ / ᵞ ̂ ֟ 2.5ַ ̃̆

‪ ᵬҹ ̂ ᵣ ̃ ֟ ⱴ ̆ ԍᵩ Ῥ ≠

Ȃ ᵩ ᵞ ̆Ҍᵖ ̆ Ӟ

ȂῈ 7253҆ᾝ̆ ֟ ȁ Ữ ץ ‪

ȁ Ȃ 

ץ̆ ҹⱴ ᴑҙ̆ ӎ ⱬ̆

ҹ ̆ 650Kğ ҹ ̆

ֽ 380KgȂ ғᶏ ‪ ҹ

40%̆ ԅ ֟ Ȃ ̆ᴑҙ ᾢ

≠ ̆ᵬҹ ֟ ̆ Ҍ ῀ ̆ ֟

ᵞ 200ᾝ/ ̆ ҹᴑҙ ԅ ̆ᶏᴑҙ ԍ Ԉ

ᵝȂ 

2015 5102҆ᾝ̆№≢ԍ 2012 2013

ꜛ 160҆ᾝ 440҆ᾝ̆῍ 600҆ᾝ̆ 11.76%Ȃ 
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Ѓ2Є ᶡӐԑŀŀ  

Ὲ ᴑҙ Ȃ

2011 ̆Ὲ ῃ 30.74%̕ Ὲ ҍῒ҈ז ᴑ

ҙ ԋ ȁ ↕ ⌠ ҉ץ ҙᴑҙ 77.1%

93.5%Ȃ 

Ὲ 4¦330MW ῃ ‪ Ȃ

ҹ ῤ ̆ 3128m2Ȃ ҹ 17880҆ᾝȂ

̆ ѿ ᵞ ̆ΐ ᴪȁ

Ȃ 

Ὲ ֣ ᴇ ̆ ֣ ѿ Ȃ

2013 ľ҈ Ŀ ≠

Ȃᴑҙ № ̆ ҹ̔ ȇ ῏ԍ

ᴑҙ҉ ᴇ ῏Ԋ Ȉ( ᴇ [2013]1942 ) ᴆ̆

ᴇ 10ᾝ/MWh̆׆ Ԏ № ̆ ԍ Ԏ

ȂῈ ᴇ ễ ץ ҉ ᴨ ̆

ԇ Ȃ 

֟̆p ⌠ᴑҙ ԍԎ ̆ Ҍ

⌠ ѿ ᴨ ̆ Ả ̆ ῒ

҉ ᴑҙ Ȃ 

֣ ᴇ ᴆҊׅ̆ Ҍ ⌠ Ԏ ̆ ԍ

Ԏ ᶷ׆̆ ԅ ΐ Ȃ 

̆ № ֟ ѿ Ả֟ ’Ȃ 

4.3. 3  

ľԓᵝѿᵣĿ ᴪҺӈ Ԋҙ ᵣ ̆Ӟҹԅ

ⱬ̆ ⱬ ꜚ ҙ ̕ ҙ

ΐ ᴑ̆ҙ ꜚⱬҌ ̆ ᶫ ꜛ ᵞ

ᴑҙ ̆ ᶫᴨ ⱴᴑҙ ̆ ҙ

≠ ̕ 

ᴑҙ ҙ ᵣ̆ ᴑҙ ≠ ꜚ

ⱬ ╠ ҙ Һ ꜚⱬȂ ᴑҙ

ᴑ̆ҙ ꜚⱬ ҍ ֟ ̕ ᴑҙ
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ԍԎ ᴑ̆ҙᴪ ̆ ԇ ᴨ

Ȃ ᴑҙ Ҍ ῒ ῀ ᴑ̆ҙ

↕ ▲Ҋ Ȃ 4-9 Ȃ 

 

 4- 9 ᴑҙҍ Ҭ ῏  

4.4  

1 ᾢ ₮ ȁᴑҙ Ὲᴧ ҙ ҹҺᵣ̕

׆ № ԅ҈ҩ ҹҺᵣ ҙ Ҭ ҹ ̕

ԅ ҙ ΐ ҩ ̆ ₮ ҙ ΐ

ᴆҊ ᴑ̆ҙ ꜚⱬҌ ̕ ԅ

ᴑҙ ӈ̕ Ҍ ҍ

ѿ ̆ҹḆ ̆ ᴪ ԇᴑҙѿ ̆ῒ

ñԓᵝѿᵣò
ᵣ

⁞

ᴑҙ1

֟
֟ҙ

֟ ⱴ

ᴑҙ2

≠

ᴑҙn

ԍῒ
≠

≠

+ +

ꜛ
ᴨ

- +

-
-
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ԍ ᴪ ԍ ֲ №̆ ᴪ ᶫῈ῍ ᶏ̆

≠ Ȃ 

2 ץ ҙ ҹᶛ ╩̆ Ҭ ҙ ҙ ꜚ

Ȃ ₮ ΐ ̆ ҙ ҍ≠

῏῏ ̆ ԅ 1 ῏ԍ ΐ ̕ ₮ A

B ҙ ҙ ꜚⱬ ̕

Ҭ ‗ ᵬ ̕ ᶫ ꜛ Ὲ῍

ҙ ң ΐȂ ԅѿҩ ̆ Ҭ

ҙ ҙ̆ ҙ ᵬ ̆Ӟ ̆ ҙ

Һ ̆ ֟ҙ ҙ

ᶷ׆̆ ԅҬ 2006 ⌠ 2013 ῤ̆֟ ҙ

Ҍ Ȃ ̆Ҭ ҹḠ ̆

┬ ̆ № ҹᵥҌ Ȃ 

3 ҙ ΐᵣ №̆ ῒ ҙ

ꜚ └ ╩̆ ᴑҙ ҙ Ҭ ᵬ ῖ ҹ ̔

ҹᴑҙ ᶫ ꜛ ᴨ ̆ ꜚ ҙ ᴑ̆ҙ

Ҋ̆ ̆ ≠ Ȃ ѿ ΐᵣ ᶛ

ΐ Ȃ 

ҹῈᴧ ҙ Ҭ ᵬ ̆ ׆

҉№ ԅῒ ҙ ̆ Ạ № Ȃ 
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5  ҟ  

4 ׆ ҙ ң ҹҺᵣĺĺ ᴑҙ ҹ ῀ ̆

№ ԅ ҙ ꜚ └Ȃ ׆ ҙ ̆

׆ ȁ ᵬ ץ̆ ҙ ֟ ῤ №ӊ ꜚ ῏

῀ ̆ ҙ Ȃ 

5.1 ғ ⅎ  

5.1. 1 ҟ  

5.1.1.1 ҙ №  

ҙ Һ Ҭ ҙ ̂ ̃̆ ῒҬ̆

ȁ ֟ҙ ȁ

ҙ Ȃ ֟ҙ ᵝԍ

̆ ᵝԍ ῾ ̆ ᵝԍ ̆

ᵝԍ қ̂ץ ӏ̃ Ȃ2013 ῀ ᴑҙ 531 ̆ῒҬ

ᴑҙ҉ץ 186 ̆ ῃ ᴑҙ 238 78.15%̆ ҙ ֟ṿ 613.29

ַᾝ̆ ῃ ҙ ֟ṿ 82%̕ 25.24ַᾝ̆ ῀

⌠ 59.45%Ȃ ⱬ ᴍȁқ ҙ ⱬ Ҝ ᴍ 3 ҉ Ὲ ̆93

ᴑҙ↓῀ῃ ᴑҙַ̂ᾝ̆̃҉ץ 21 ᴑҙ῀ ᴑҙ̂ῃ 23

̃̆ 22 ᴑҙ῀ 30 ᴑҙȂ Ҭ 2ҩ̆

ᴑҙ Ҭ 10ҩ̆ ᴑҙ 7 Ȃ ҙ ҙ

Һ ᵣ̆ Ȃ 

5.1.1.2 ҙ ץ ҙ ҹҬ  

ᴑҙӊ ᵬ ῏ └ Ȃ ҙ Һ

ҙ ̆ ӊ ᵬ Һ̆ Ӟ

Ȃ ῾ 53Ὲ ̆ 56Ὲ ̆

28Ὲ ̕ 21Ὲ ̕ 60Ὲ ̂

5-1 Ȃ̃ ̆ ҙ Һ ҩ ҙ Ȃ

ҙ ӞҺ ҙ Ȃɒ ̆

2008 ȇ ̂2008̇ 2012̃ Ȉ̆

ԅ 2 ҩ ̆2012 ̆ ҹ ѿ

̆2014 ̆ ҙ ҹ ҈
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Ȃ҉ Ԋ ᶷ׆ ҙ ₃ҩ ҙ

̆ ̆ ӊ ᵬ Ӎῒ Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5- 1  ҙ №  

5.1.1.3 ῾ №  

ԍ҉ ̆ ҙ ̆ ԍ

ῖ ҙ ⌠ Ȃ ҙ ҙ

Ҭ ᵝ ᵬ ̆ ῾ ҙᵣ ᵬҹ ҙ

Ȃ 

5.1.1.4 ᵬҹ№  

ᵬҹ Ҋ ң ѿ̔

ԍ 2011 ̆β ԍ ῾ ῤ ╠̆ ҹ ԍ 1992

ľ Ŀ̆ ₃ ̆ ꜚ ̆

∆ 15 Ὲ ⌠ 85.56 Ὲ ̆ Ҍ ̆ ↓

ԋ̕ ҙᴑҙץ ҉̆

῾ Ȃ ῾ ᵬҹ ̆ ꜚⱬ ̆

̆ ᴍӊ ̆ ғ ԍң ҙᴑҙ҉ ̆

ѿ֓ ᵬҹץ Ȃ 












































































































































































