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ABSTRACT 


TESTING CAUSAL RELATION BETWEEN ENERGY CONSUMPTION, 


CARBON DIOXIDE EMISSION AND ECONOMIC GROWTH IN 


INDONESIA 


By 

Fauziah binti Usop 

This study attempts to identify the causal relationship among energy consumption, 

carbon dioxide emission and economic growth in Indonesia during the periods of 

1970 to 2013. This paper use economic growth as dependent variable and energy 

consumption, carbon dioxide emission as independent variable. The Augmented 

Dickey-Fuller (ADF) and Philips Perron (PP) unit root test, Johansen and Juselius 

cointegration test, Normalized Equation, Vector Error Correction Model (VECM) 

and Granger Causality test are conducted in this study. By using Johansen and 

Juselius co integration test, the result indicated long run relationship between 

variables. Besides, there is no causality relationship from economic growth to energy 
, 

consumption. However, there is bidirectional causality from carbon dioxide emission 

to energy consumption in Indonesia. 
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ABSTRAK 


, 


UJIAN PENYEBAB HUBUNGAN ANTARA PENGGUNAAN TENAGA, 


PELEPASAN KARBON DIOKSIDA DAN PERTUMBUHAN EKONOMI DI 

INDONESIA 

Oleh 

Fauziah binti Usop 

Kajian ini bertujuan untuk mengenal pasti hubungan antara penggunaan tenaga, 

pelepasan karbon dioksida dan pertumbuhan ekonomi di Indonesia dari tahun 1970 

hingga 2013. Kertas kerja ini menggunakan pertumbuhan ekonomi sebagai 

pembolehubah bersandar manakala penggunaan tenaga dan pelepasan karbon 

dioksida sebagai pembolehubah bebas. Ujian kepegunan Augmented Dickey-Fuller 

(ADF) dan Philips Perron (PP), ujian Kopengamiran Pembolehubah Johansen and 

Juselius, Normalized Equation, Vector Error Correction Model (VECM) dan ujian 

penyebab Granger akan diaplikasikan dalam kajian ini. Hasil daripada kajian ini, 

ujian kointegrasi menunjukkan bahawa pertuinbuhan ekonomi, penggunaan tenaga 

dan pelepasan karbon dioksida mempunyai hubungan jangka panjang. Selain itu, 

tiada kausalitas dari pertumbuhan ekonomi ke penggunaan tenaga. Walau 

bagaimanapun, terdapat hubungan sehala dari pelepasan karbon dioksida ke 

pengunaan tenaga di Indonesia. 
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CHAPTER ONE 

INTRODUCTION 

1.0 Introduction 

This paper attempts to study about the causal relationship between energy 

consumption (EC), carbon dioxide emission (C02) and economic growth in 

Indonesia. This study is to examine how significant the independent variable (EC 

and CO2) could influence the dependent variable (economic growth). It is assumed 

that there might be a long term link between these variables. 

Republic of Indonesia or known as Indonesia were the largest Muslim 

population in the world and it was one of the largest economies in the Southeast 

Asia. During the period of 1980s and 1990s, Indonesia economy grew rapidly. 

However, after the fmancial crisis of1997, it experienced considerable trouble which 

cause to improvement of the political system in Indonesia. Since 1997, Indonesia has 

experienced resurgence and has becoming one of the world's major emerging 

economies. Indonesia has large consumer base, rich ofnatural resources and political 

stability and thus it will attract investor to come. Nevertheless, corruption and poor 

infrastructure often become the obstruction. 

Energy is an important element in socio-economic development which can 

help to improve the standard of living through the increase in the economic growth. 

1 
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Plus, energy consumption is also important and has a crucial role in term of 

economic development of countries. According to Masih and Masih (1996), high 

economic growth tends to lead to the high energy consumption and vice versa. 

The relationship between energy consumption, carbon dioxide emissions and 

economic growth is the most widely investigated in the economy literature. For 

example, Ighodaro (2010) stated that a decreasing in energy consumption may affect 

economic growth. Meanwhile, an increase in energy consumption can harm the 

environment (Jalil & Mahmud, 2009; Apergis & Payne, 2009). In example, 

deforestation in Indonesia is in high rates which cause by demand for palm oil and 

other agricultural products. Deforestation is the primary cause of the increase carbon 

dioxide concentrations in the atmosphere. According to Arga (2007), Indonesia is 

among the world's top three air pollution because the deforestation, peat land 

degradation and forest fIres. Hence, pollution problem has been very serious issues 

in Indonesia for the past few years. 

The Gross Domestic Product (GOP) in Indonesia has decline from $216 billion 

in year 1997 to $95.4 billion in year 1998. This is due to the Asian financial crisis 

where it started in Thailand on the 2nd July 1997 where the Thai government 

burdened with an enormous foreign debt. After Thai currency has been attack the 

country's foreign exchange reserve by itself, Thai government decided to levitate its 

baht. Then, the monetary shifts are proved to be in ineffective and quickly become a 

wide region economic crisis especially the Asian countries that has been invest 

money into the "Asian Economic Miracle countries". Therefore, they have lost 

2 
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conviction in Asian markets and soon depreciated the Asian currencies and assets. 

Indirectly, it led the Indonesian currencies to depreciate and also cause the economic 

to slowdown. 

The causality results are very useful for policy maker to identify the 

appropriate strategies in order to stimulate growth and to control the level of 

consumption of the respective countries. According to Bekhet and Othman (2011), 

there is unidirectional causality exists from energy consumption to real GDP. The 

researcher stated that if policy makers increase the amount ofenergy consumption in 

a country, it may cause the economy to grow. Besides, on another way around, if 

unidirectional causality is found from real GDP to energy consumption, this would 

imply that any strategy to increase or decrease the energy will not affect the 

economic growth. 

Before going further into this study, there is the need to comprehend the 

fundamental understanding about what is the background of economic growth in 

Indonesia and also the trend for the macroeconomic indicators such as energy 

consumption and carbon dioxide emissions in the countries. 

3 




1.1 Background of the Study 

1.1.1 Economic Growth in Indonesia 

Generally, economic growth can be defined as an increase in the capacity of an 

economy to produce goods and services from one year to another. The GOP are 

indicating as the total market value of all final goods and services produced within a 

country over a certain period. Chaudhry, Mehmood and Mehmood (2013) stated that, 

the GOP is one of the major indicators used to evaluate the health of a country's 

economy. 

Figure 1: Gross Domestic Product (current USS) in billion, 1970-2013 
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Source: World Indicator Development 2014, World Bank. 

Figure 1 above shows the trend of Gross Domestic Product (GDP) for the year 

1970 to 2013 in Indonesia. It indicates that Indonesia experiencing fl~ctuation rate in 
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GDP throughout the year. From the figure above, we can see that there is decreasing 

trend in 1997 due to economic recession attack which is Asian fmancial crisis. The 

GDP has decreased from $216 billion in 1997 to $95.4 billion in 1998. On the other 

band, the Indonesia currencies had depreciated and cause the economic development 

to slowdown. The decrease in GDP may also cause the energy consumption to 

decline as shown in Figure 2. 

After the cnSIS, the GDP increased steadily which brings the rapid 

performance and sustainable economic growth. High economic growth tends to lead 

to the high energy consumption and vice versa (Masih & Masih, 1996). The GDP 

had increase continuously from $140 billion in 1999 and to $877 billion in 2012. 

However, in 2013, the GDP decline to $868 billion. 

1.1.2 Primary Energy Consumption in Indonesia 

Energy consumption may refer as the amount of energy use or consumed in a 

process by an organization or society. Energy consumption also can be defined as the 

amount of energy use whereas a source of heat or power. Meanwhile, primary 

energy consumption refers to the direct use at the source, or supply to users without 

transformation. According to Energy Information Administration (EIA), Indonesia 

total primary energy consumption includes petroleum, coal, natural gas, biomass and 

other renewables. Total primary energy consumption of Indonesia grew by 44% 

between 2002 and 2012. 

5 




In 2012, the highest portion of Indonesia energy mIX is petroleum share 

whereas at 36%. Coal consumption has grown rapidly and surpassed natural gas as 

the second most consumed fuel for the past decade. Indonesia is also an important 

consumer of traditional biomass and waste in its residential sector, especially in the 

more remote areas that lack connection to the country's energy transmission 

networks. In example, Indonesia use or consumed over 2 quadrillion British thermal 

units (BTU) of biomass energy in 2012. Therefore, the government want to 

dominance the country's broad renewable sources such as hydroelectricity, 

geothermal, solar, and biomass and waste, and also want to generate electricity for 

domestic consumption. 

In recent years, Indonesia's energy industry has faced challenges from 

regulatory inconstancy and insufficient investment. Indonesia is exited from 

Organization of the Petroleum Exporting Countries (OPEC) for the higher levels of 

petroleum imports to meet demand. Hence, Indonesia struggles to attract adequate 

investment to meet growing domestic energy consumption. This is because of poor 

infrastructure and a complex regulatory environment. In 2012, Indonesia was the 

world's largest exporter of coal by weight whereas Indonesia has become the fourth

largest exporter of liquid natural gas (LNG) iIi 2013. However, society needs to use 

energy wisely and efficiently because energy resources are limited. 

6 



Figure 2: Primary Energy Consumption (mt of oil equivalent), on 1970-2013 
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Source: BP Statistical Review of World Energy 2014, Various Issues. 

Figure 2 above shows the consumption of primary energy in Indonesia for the 

year 1970 to 2013 period. It indicates that Indonesia experience an increasing rate in 

energy consumption. In year 1997, primary energy consumption was slightly decline 

due to financial crisis that were created by several factors such as burst of bubble 

economy, the economic recession as well as the political limitation. Indonesia 

primary energy consumption grew by 5.1% in 2013 driven by increasing 

consumption of coal and natural gas, while production of oil and natural gas 

continued to decline. So, we can conclude that in 2012, the energy sector constituted 

15.6% oflndonesia's GOP and has held roughly constant at this level since 2005. 
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1.1.3 Carbon Dioxide Emission in Indonesia 

Carbon dioxide (C02) may refer as colourless, odourless and non-poisonous 

gas formed by combustion of carbon and in the respiration of living organisms and it 

is considered as a greenhouse gas (Tay, Rahman & Labadin, 2012). An emission can 

be defined as the release of greenhouse gases into the atmosphere over a specified 

area and period of time. The trend of C02 emissions in Indonesia is increasing 

continuously year by year. This occurs due to the services sector which had growth 

rapidly and industrialization that have cause serious environmental challenges in 

Indonesia. The most well-known pollution is air pollution such as industrial 

emissions, solid waste management and others. 

Figure 3: Carbon Dioxide Emissions (million tonnes carbon dioxide) 1970-2013 
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Figure 3 above shows the trend of carbon dioxide (C02) emission in Indonesia 

for the year 1970 to 2013 period. It indicates that Indonesia experienced an 

increasing trend for C02 emissions in a country. As we can see, from year 1972 to 

1990, the energy consumption has increased rapidly while C02 emissions would 

increase dramatically. According to the statistics released by United Nations 

Environment Programme, Indonesia is one of the countries in Southeast Asia that 

has the highest among of carbon dioxide produced. For Indonesia, CO2 emission has 

become a major problem affecting the environmental pollution to the country. 

1.2 Problem Statement 

Nowadays, the world is facing the challenges of global warming and climate 

change issues. Rapid economic development is linked with environmental problem, 

whereas condemning issue faced by the business world today is awareness of limits 

on C~. Energy is no longer viewed as a luxury as it used to be, however it has 

become one of the necessary inputs for social and economic growth. In addition, in 

our modem life, energy has become a basic need and plays an important role for our 

economic growth and development. So, the rising of energy demand will lead to the 

environmental problem which is caused by greenhouse gas emissions especially CO2 

emissions mainly from the consumption of fossil fuels. Despite, it will positively 

affect economic growth as an increase of energy demand. From this perspective, we 

can say that energy plays a crucial role in the economic growth. 
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Generally, the topic of causal relationship between economic growth and 

macroeconomic variables has been analysed by many researchers. The previous 

researcher always used the variable such as energy consumption and CO2 emissions 

as dependent variable to determine the relationship with economic growth. However, 

there are some of previous studies have examined the causal relationship between 

economic growth and several independent variables such as fmancial development, 

trade openness, electricity consumption and many more. 

There are many studies tried to test for causality relationship. However, 

different country, different variable and different methodologies that have been 

studied will cause different results. On the other hand, there is still an argument on 

whether those economic variables are related to each other or not. Thus, it is 

interested to fmd out whether there is any relationship of energy consumption and 

C0 2 toward economic growth in Indonesia. 

So, this research is trying to discover more on the causal relationship among 

the variables. Plus, this research also will fmd out whether there is co integration or 

no cointegration between energy consumption, CO2 emissions and economic growth 

in Indonesia. Other than that, this study will' be to determine the long run and short 

run implication between energy consumption, CO2 emissions and economic growth 

in Indonesia. 
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1.3 Objective of the Study 

1.3.1 General Objective 

The main objective of this research is to identify the causal relationship among 

energy consumption, carbon dioxide emission and economic growth in Indonesia 

during the periods of 1970 to 2013 . 

1.3.2 Specific Objectives 

The specific objectives of this study are stated as follow: 

i) To study the long run implications between energy consumption, CO2 

emissions and economic growth in Indonesia. 

ii) To determine the short run implication between energy consumption, CO2 

emissions and economic growth in Indonesia. 

1.4 Significance of the Study 

This study will help in better understanding whether energy consumption, CO2 

emissions and economic growth will lead to each other or not. Furthermore, this 

study examines the existence and direction of those variables whether there is 

bidirectional, unidirectional or no relationship. Other than that, this will help to 

identify whether energy consumption, CO2 emissions and economic growth have 

positive or negative relationship among the variables. 
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Besides, this research also provides a possible guideline and recommendation 

that might enable Indonesia government to better organize the economic structure. 

Plus, it is important for the policy makers in order to design, plan and formulate for 

possible Indonesia energy policy. The right decision of government action and future 

policy planning is important to ensure energy efficiency without compromise 

economic growth. Indeed, this research also might benefit to future researchers as 

their reference. 

1.5 Scope of the Study 

The scope of this study only involved in Indonesia. In this study, the annual 

time series data will be used from the period of 1970 to 2013 which consists of 44 

years annually data. There are three variables that will be used which is primary 

energy consumption, CO2 emissions and economic growth. The data are gathered 

from The World Bank Group and also obtained from BP Statistical Review of World 

Energy 2014. 

The content of the study is organized as follow: Firstly, Chapter two summarizes the 

literature review of the relationship betweeh economic growth, energy consumption 

and CO2 emissions. Chapter three explains the data sources and methodology used in 

this study. Next, Chapter four discusses the empirical results obtained from the 

estimation and analysis. Finally, Chapter five describes the conclusion, 

recommendations and limitations of this study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.0 Introduction 

This chapter will discuss and explain the literature review of the relationship 

between economic growth, energy consumption and C02 emissions. These studies 

have been done by many researchers over the past few decades. 

In this chapter, the review of previous study will be divided into three parts. 

The frrst part is the review on economic growth and energy consumption 

relationship. The second part highlights on economic growth, C02 emissions and 

energy consumption relationship. The last part is reviews on C02 emissions and 

economic growth relationship. 

2.1 Reviews on Economic Growth and Energy Consumption Relationship 

Adjaye (2000) studied causal relationship between energy consumption and 

income in India, Indonesia, Philippines and Thailand. The researchers applying a 

cointegration and error correction modelling based on the data for India and 

Indonesia over the period 1973 to 1995, while those for Thailand and Philippines 

cover the period of 1971 to 1995. The finding indicates that in the short run, 

unidirectional Granger causality runs from energy to income for India and Indonesia. 
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