
vi 

LIST OF CONTENTS 

 

COVER .................................................................................................................... i 

STATEMENT OF LEGALIZATION ................................................................. ii 

STATEMENT OF APPROVAL ......................................................................... iii 

STATEMENT OF RESEARCH ORIGINALITY ............................................. iv 

PREFACE ............................................................................................................... v 

LIST OF CONTENTS .......................................................................................... vi 

LIST OF TABLES AND FIGURES ................................................................. viii 

ABSTRACT ........................................................................................................... xi 

INTISARI ............................................................................................................... x 

CHAPTER 1 INTRODUCTION .......................................................................... 1 

1.1 BACKGROUND .................................................................................... 1 

 1.1.1 Energy and the Economy ............................................................. 2 

 1.1.2 Environmental Issues  .................................................................. 6 

1.2 PROBLEM FORMULATION ............................................................... 9 

1.3 RESEARCH QUESTIONS .................................................................. 10 

1.4 RESEARCH OBJECTIVES ................................................................ 10 

1.5 SCOPE AND BOUNDARIES OF THE RESEARCH ........................ 10 

CHAPTER 2 THEORITICAL FOUNDATIONS AND 

LITERATURE REVIEW ..................................................................... 12 

2.1 THEORETICAL FOUNDATIONS ..................................................... 12 

2.1.1 Effect of Import Tariff ............................................................... 12 

2.1.2 Constant Elasticity of Substitution (Armington, 1969) ............. 13 

2.1.3 Limiting Externality Through Quota (Varian, 2010) ................ 13 

2.2 LITERATURE REVIEW ..................................................................... 14  

2.2.1 The Use of CGE in Research ..................................................... 15 

2.2.2Trade and Protectionism ............................................................. 16 

2.2.3 Economic and Environmental Impact of Energy Products ........ 17 

CHAPTER 3 DATA AND METHODOLOGY ................................................. 20 

3.1 DATA ................................................................................................... 20 

3.1.1 Aggregation Scheme .................................................................. 20 

3.2 METHODOLOGY ............................................................................... 21 

3.2.1 GTAP and GTAP-E ................................................................... 21 

3.2.2 Simulation through Computational Process ............................... 24 

3.2.3 Scenarios .................................................................................... 24 

CHAPTER 4 RESULTS AND DISCUSSION ................................................... 26 

4.1 ECONOMIC IMPACT OF THE POLICY .......................................... 26 

1.2 ENVIRONMENTAL IMPLICATION ................................................ 34 

CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS ..................... 41 

1.1 CONCLUSIONS .................................................................................. 41 

1.2 RECOMMENDATIONS ..................................................................... 42 

Bibliography ......................................................................................................... 44 

Appendix 1 ............................................................................................................ 53 

Appendix 2 ............................................................................................................ 56 

THE ENVIRONMENTAL AND ECONOMIC IMPACT OF CHINA'S TRADE WAR ON UNITED STATES'
ENERGY PRODUCTS: GLOBAL
TRADE ANALYSIS PROJECT ENERGY AND ENVIRONMENT (GTAPE) MODEL
Nurwahid Najmuddin Ahmad, Prof. Tri Widodo, M.Ec.Dev, Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



vii 

Appendix 3 ............................................................................................................ 60 

Appendix 4 ............................................................................................................ 66 

Appendix 5 ............................................................................................................ 68 

5.1 Linearized Form ................................................................................... 68 

5.2 Other Variables in Linear Form  .......................................................... 69 

Appendix 6 ............................................................................................................ 72 

6.1 Households in the Region .................................................................... 72 

6.1.1 Government ................................................................................ 73 

6.1.2 Private Household ...................................................................... 74 

6.1.2.1 Composite of Private Consumption ................................. 75 

6.1.2.2 Own-Price Elasticity, Cross-Price Elasticity, and 

Income Elasticity ......................................................................... 75 

6.1.2.3 Demand Function of Private Household .......................... 76 

6.1.3 Household Behavioral Structure ................................................ 77 

6.1.3.1Utility Aggregation ........................................................... 79 

6.2 Firms’ Behavior ................................................................................... 78 

6.2.1 Production Function ................................................................... 79 

6.2.1.1 Composite of Intermediates’ Nest (INDOMP and 

INDIMP) ..................................................................................... 80 

6.2.1.2 Value Added (ENDWDEMAND) ................................... 81 

6.2.1.3 Total Production ............................................................... 81 

6.2.1.4 Technical Change in Zero Profit Condition ..................... 82 

6.3 Savings and Investment Behavior ........................................................ 82 

6.3.1 Return on Investment’s Determinants ........................................ 83 

6.3.2 Global Monetary Sector ............................................................. 84 

6.3.3 Behavior on investment.............................................................. 84 

6.3.4 Price on Savings ......................................................................... 85 

6.4 Input Mobility ...................................................................................... 85 

6.5 Global Trade ......................................................................................... 86 

6.6 International Transport Service ............................................................ 86 

6.6.1 Demand for International Transport Sector ............................... 87 

6.6.2 Supply for World Transport Sector ............................................ 87 

6.6.3 Determination of C.I.F Price ...................................................... 88 

6.7 Market Clearing Condition .................................................................. 89 

Appendix 7 ............................................................................................................ 91 

7.1 GDP ...................................................................................................... 91 

7.2 Trade Aggregation ............................................................................... 91 

7.3 CO2 Emissions ...................................................................................... 92 

 

 

  
  

THE ENVIRONMENTAL AND ECONOMIC IMPACT OF CHINA'S TRADE WAR ON UNITED STATES'
ENERGY PRODUCTS: GLOBAL
TRADE ANALYSIS PROJECT ENERGY AND ENVIRONMENT (GTAPE) MODEL
Nurwahid Najmuddin Ahmad, Prof. Tri Widodo, M.Ec.Dev, Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



viii 

LIST OF TABLES AND FIGURES 

Figure 1.1 China’s Trade Openness, Growth, and Energy Consumption ................ 4 

Figure 1.2 United States’ Trade Openness, Growth, and Energy Consumption .... 4 

Figure 1.3 Share of China’s Dominant Fuel Energy Trading Partners .................... 5 

Figure 1.4 Share of United States’ Dominant Fuel Energy Trading Partners ......... 6 

Figure 1.5 China’s GDP and CO2 Emissions from 1992 until 2017 ........................ 7 

Figure 1.6 Causes of Emissions in China 1992-2017 .............................................. 8 

Figure 1.7 China's GDP and CO2 Emissions 1992-2017 ........................................ 9 

Figure 2.1 Illustrations on the Effect of Import Tariff on the Market ................... 12 

Figure 3.1 Structure of Production in Standard GTAP Model .............................. 22 

Figure 3.2 Production Structure of GTAP-E ......................................................... 23 

Figure 3.3 Production Structure of GTAP-E Capital-Energy ................................ 23 

Table 4.1 Predicted effect on GDP ........................................................................ 26 

Table 4.2 Changes on GDP Breakdown by Expenditure ....................................... 27 

Table 4.3 Predicted Changes in Production by Commodity .................................. 29 

Table 4.4 Predicted Changes on Trade Balance .................................................... 30 

Table 4.5 Export Diversion (%) ............................................................................. 31 

Table 4.6 Import Diversion (%) ............................................................................. 33 

Table 4.7 Impact on CO2 Emissions (Change in %) .............................................. 35 

Table 4.8 Emissions Change Caused by Energy Sector (%) ................................. 36 

Table 4.9 Emissions Changes by Specific Firms through Usage of Domestic 

Energy Products (Weighted Change in %)............................................... 37 

Table 4.10 Emissions Changes by Specific Firms through Usage of Imported 

Energy Products (Weighted Change in %)............................................... 37 

Table 4.11 CO2 Emissions from Private Consumption of Domestic Products (% 

change) ..................................................................................................... 39 

Table 4.12 CO2 Emissions from Private Consumption of Import Products (% 

change) ..................................................................................................... 40 

Table A1.1 Sector Aggregation Plotting ................................................................ 53 

Table A1.2 Country Aggregation Plotting ............................................................. 54 

Table A1.3 Endowment Aggregation Plotting ....................................................... 55 

Table A2.1 Change in Price Index for Domestic Products (% Change) ................ 56 

Table A2.2 Change in Price Index for Import Products (% Change) .................... 57 

Table A2.3 Demand from Private Household for Domestic Products (% change)57 

Table A2.4 Demand from Private Household for Imported Products (% change) 58 

Table A2.5 Demand from Specific Firms for All Imported Products (% change) 58 

Table A2.6 Demand from Specific Firms for All Domestic Products (% change) 59 

Table A3.1 Regional Markets Sales Distribution .................................................. 60 

Table A3.2 Flows of Purchases by Government and Private Household .............. 61 

Table A3.3 Derivation of Firms’ Purchases........................................................... 62 

Table A3.4 Derivation of Household Income ........................................................ 62 

Table A3.5 Regional Investment Goods’ Demand ................................................ 64 

Table A4.1 Environmental Variables/ Code Explanation ...................................... 66 

 

   

THE ENVIRONMENTAL AND ECONOMIC IMPACT OF CHINA'S TRADE WAR ON UNITED STATES'
ENERGY PRODUCTS: GLOBAL
TRADE ANALYSIS PROJECT ENERGY AND ENVIRONMENT (GTAPE) MODEL
Nurwahid Najmuddin Ahmad, Prof. Tri Widodo, M.Ec.Dev, Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/


	COVER
	STATEMENT OF LEGALIZATION
	STATEMENT OF APPROVAL
	STATEMENT OF RESEARCH ORIGINALITY
	PREFACE
	LIST OF CONTENTS
	LIST OF TABLES AND FIGURES
	ABSTRACT
	INTISARI
	CHAPTER 1 INTRODUCTION
	1.1 BACKGROUND
	1.1.1 Energy and the Economy
	1.1.2 Environmental Issues

	1.2 PROBLEM FORMULATION
	1.3 RESEARCH QUESTIONS
	1.4 RESEARCH OBJECTIVES
	1.5 SCOPE AND BOUNDARIES OF THE RESEARCH

	CHAPTER 2 THEORETICAL FOUNDATIONS AND LITERATURE REVIEW
	2.1 THEORETICAL FOUNDATIONS
	2.1.1 Effect of Import Tariff
	2.1.2 Constant Elasticity of Substitution (Armington, 1969)
	2.1.3 Limiting Externality through Quota (Varian, 2010)

	2.2 LITERATURE REVIEW
	2.2.1 The Use of CGE in Research
	2.2.2 Trade and Protectionism
	2.2.3 Economic and Environmental Impact of Energy Products


	CHAPTER 3 DATA AND METHODOLOGY
	3.1 DATA
	3.1.1 Aggregation Scheme

	3.2 METHODOLOGY
	3.2.1 GTAP and GTAP-E
	3.2.2 Simulation through Computational Process
	3.2.3 Scenarios


	CHAPTER 4 RESULTS AND DISCUSSION
	4.1 ECONOMIC IMPACT OF THE POLICY
	4.2 ENVIRONMENTAL IMPLICATION

	CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS
	5.1 CONCLUSIONS
	5.2 RECOMMENDATIONS

	Bibliography
	Appendix 1
	Appendix 2
	Appendix 3 GTAP Database and Structure
	Appendix 4 GTAP-E (Mcdougall and Golub, 2007)
	Appendix 5 Linearization and Linearized Form
	5.1 Linearized Form
	5.2 Other Variables in Linear Form

	Appendix 6 Behavioral Structure
	6.1 Households in the Region
	6.1.1 Government
	6.1.2 Private Household
	6.1.2.1 Composite of private consumption
	6.1.2.2 Own-Price Elasticity, Cross-Price Elasticity, and Income Elasticity
	6.1.2.3 Demand Function of Private Household

	6.1.3 Household Behavioral Structure
	6.1.3.1 Utility Aggregation


	6.2 Firms’ behavior
	6.2.1 Production Function
	6.2.1.1 Composite of Intermediates Nest (INDOMP and INDIMP)
	6.2.1.2 Value Added (ENDWDEMAND)
	6.2.1.3 Total Production
	6.2.1.4 Technical Change in Zero Profit Condition


	6.3 Savings and Investment Behavior
	6.3.1 Return on Investment’s Determinants
	6.3.2 Global Monetary Sector
	6.3.3 Behavior on Investment
	6.3.4 Price on Savings

	6.4 Input Mobility
	6.5 Global Trade
	6.6 International Transport Service
	6.6.1 Demand for International Transport Sector
	6.6.2 Supply for World Transport Sector
	6.6.3 Determination of C.I.F Price

	6.7 Market Clearing Condition

	Appendix 7 Additional Indices
	7.1 GDP
	7.2 Trade Aggregation
	7.3 CO2 Emissions




