



Submit Search


Upload
ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
•
0 likes•2 views

H
HanaTitiFollow
ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdfRead less

Read more
Education




Report
Share








Report
Share



1 of 58Download NowDownload to read offline





























































































































Recommended
Determinats of commune health center (CHC) usage in Long An province.pdf
Determinats of commune health center (CHC) usage in Long An province.pdfNuioKila 


Outsoursing and total factor productivity - evidence from Vietnamese small an...
Outsoursing and total factor productivity - evidence from Vietnamese small an...HanaTiti 


Impact evaluation of micro-credit on welfare and poverty on the Vietnam rural...
Impact evaluation of micro-credit on welfare and poverty on the Vietnam rural...NuioKila 


The relationship between business networking and SMEs production efficiency.pdf
The relationship between business networking and SMEs production efficiency.pdfHanaTiti 


Determinants on households’ partial credit rationing - An analysis from VARHS...
Determinants on households’ partial credit rationing - An analysis from VARHS...NuioKila 


MSc. Thesis - Alejandro Freund - A Proposal for Sustainable Development in Ru...
MSc. Thesis - Alejandro Freund - A Proposal for Sustainable Development in Ru...Alejandro Freund 


NIGERIAN ENERGY RSER
NIGERIAN ENERGY RSERAbdulkadir A. Rafindadi, PhD, CPA, ACTI, MNIM 


Irena measuring the-economics-2016
Irena measuring the-economics-2016Grupa PTWP S.A. 










Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
IRENA_Measuring-the-Economics_2016
IRENA_Measuring-the-Economics_2016varo8 


Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f...
Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f...chinhneu50 


Technical efficiency of Vietnam rice farms a stochastic frontier production a...
Technical efficiency of Vietnam rice farms a stochastic frontier production a...jackjohn45 


DENG Master Improving data quality and regulatory compliance in global Inform...
DENG Master Improving data quality and regulatory compliance in global Inform...Harvey Robson 










Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
Use of Technology in Renewable Energy
Use of Technology in Renewable EnergyRahulSingh297288 


MeyersM_thesis (1)
MeyersM_thesis (1)Molly Meyers 


The happiness of Vietnamese - micro-analysis of happiness determinants in the...
The happiness of Vietnamese - micro-analysis of happiness determinants in the...HanaTiti 


Modeling and Improvement of Electronic Waste Collection System C.pdf
Modeling and Improvement of Electronic Waste Collection System C.pdfMirelaCimpanu 










Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn...
Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn...TÀI LIỆU NGÀNH MAY 


Dissertation_Capital Structure final
Dissertation_Capital Structure finalJasmin Taylor 


Thesis - Re-mapping Solar Energy
Thesis - Re-mapping Solar EnergyDina Hassan 


Accounting And Financial Statements
Accounting And Financial StatementsMelinda Watson 










Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v...
đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v...TÀI LIỆU NGÀNH MAY 


Dalkiran-Master's Thesis
Dalkiran-Master's ThesisDilsat Tugba Dalkiran 


Irena r ethinking_energy_2017
Irena r ethinking_energy_2017Fatoumata Chérif 


Final Year Project
Final Year ProjectAdepeju Abiola 










More Related Content
Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf
IRENA_Measuring-the-Economics_2016
IRENA_Measuring-the-Economics_2016varo8 



Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f...
Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f...chinhneu50 



Technical efficiency of Vietnam rice farms a stochastic frontier production a...
Technical efficiency of Vietnam rice farms a stochastic frontier production a...jackjohn45 



DENG Master Improving data quality and regulatory compliance in global Inform...
DENG Master Improving data quality and regulatory compliance in global Inform...Harvey Robson 



Use of Technology in Renewable Energy
Use of Technology in Renewable EnergyRahulSingh297288 



MeyersM_thesis (1)
MeyersM_thesis (1)Molly Meyers 



The happiness of Vietnamese - micro-analysis of happiness determinants in the...
The happiness of Vietnamese - micro-analysis of happiness determinants in the...HanaTiti 



Modeling and Improvement of Electronic Waste Collection System C.pdf
Modeling and Improvement of Electronic Waste Collection System C.pdfMirelaCimpanu 



Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn...
Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn...TÀI LIỆU NGÀNH MAY 



Dissertation_Capital Structure final
Dissertation_Capital Structure finalJasmin Taylor 



Thesis - Re-mapping Solar Energy
Thesis - Re-mapping Solar EnergyDina Hassan 



Accounting And Financial Statements
Accounting And Financial StatementsMelinda Watson 



đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v...
đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v...TÀI LIỆU NGÀNH MAY 



Dalkiran-Master's Thesis
Dalkiran-Master's ThesisDilsat Tugba Dalkiran 



Irena r ethinking_energy_2017
Irena r ethinking_energy_2017Fatoumata Chérif 



Final Year Project
Final Year ProjectAdepeju Abiola 



Complete Thesis-Final
Complete Thesis-FinalHao SHEN 



Technical efficiency of rice production in Vietnam a stochastic frontier appr...
Technical efficiency of rice production in Vietnam a stochastic frontier appr...NuioKila 



Luận Văn Impacts Of Human Resource Practices On Organizational Engagement And...
Luận Văn Impacts Of Human Resource Practices On Organizational Engagement And...Nhận Viết Thuê Đề Tài Baocaothuctap.net 0973.287.149 



MPH van de Weerd 2010
MPH van de Weerd 2010Jennie van de Weerd 





Similar to ENERGY CONSUMPTION AND REAL GDP IN ASEAN.pdf (20)
IRENA_Measuring-the-Economics_2016
IRENA_Measuring-the-Economics_2016 


Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f...
Corporate Social Responsibility of Enterprises in Vietnam: The Case of Bank f... 


Technical efficiency of Vietnam rice farms a stochastic frontier production a...
Technical efficiency of Vietnam rice farms a stochastic frontier production a... 


DENG Master Improving data quality and regulatory compliance in global Inform...
DENG Master Improving data quality and regulatory compliance in global Inform... 


Use of Technology in Renewable Energy
Use of Technology in Renewable Energy 


MeyersM_thesis (1)
MeyersM_thesis (1) 


The happiness of Vietnamese - micro-analysis of happiness determinants in the...
The happiness of Vietnamese - micro-analysis of happiness determinants in the... 


Modeling and Improvement of Electronic Waste Collection System C.pdf
Modeling and Improvement of Electronic Waste Collection System C.pdf 


Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn...
Sử dụng vi khuẩn lactobacillus spp. phân lập từ thực phẩm lên men truyền thốn... 


Dissertation_Capital Structure final
Dissertation_Capital Structure final 


Thesis - Re-mapping Solar Energy
Thesis - Re-mapping Solar Energy 


Accounting And Financial Statements
Accounting And Financial Statements 


đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v...
đáNh giá công tác quản lý môi trường tại công ty thực phẩm ping rong – bình v... 


Dalkiran-Master's Thesis
Dalkiran-Master's Thesis 


Irena r ethinking_energy_2017
Irena r ethinking_energy_2017 


Final Year Project
Final Year Project 


Complete Thesis-Final
Complete Thesis-Final 


Technical efficiency of rice production in Vietnam a stochastic frontier appr...
Technical efficiency of rice production in Vietnam a stochastic frontier appr... 


Luận Văn Impacts Of Human Resource Practices On Organizational Engagement And...
Luận Văn Impacts Of Human Resource Practices On Organizational Engagement And... 


MPH van de Weerd 2010
MPH van de Weerd 2010 






More from HanaTiti
TRUYỀN THÔNG TRONG CÁC SỰ KIỆN NGHỆ THUẬT Ở VIỆT NAM NĂM 2012.pdf
TRUYỀN THÔNG TRONG CÁC SỰ KIỆN NGHỆ THUẬT Ở VIỆT NAM NĂM 2012.pdfHanaTiti 



IMPACTS OF FINANCIAL DEPTH AND DOMESTIC CREDIT ON ECONOMIC GROWTH - THE CASES...
IMPACTS OF FINANCIAL DEPTH AND DOMESTIC CREDIT ON ECONOMIC GROWTH - THE CASES...HanaTiti 



THE LINKAGE BETWEEN CORRUPTION AND CARBON DIOXIDE EMISSION - EVIDENCE FROM AS...
THE LINKAGE BETWEEN CORRUPTION AND CARBON DIOXIDE EMISSION - EVIDENCE FROM AS...HanaTiti 



Phát triển dịch vụ Ngân hàng bán lẻ tại Ngân hàng thương mại cổ phần xuất nhậ...
Phát triển dịch vụ Ngân hàng bán lẻ tại Ngân hàng thương mại cổ phần xuất nhậ...HanaTiti 
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Chapter 1: Introduction
1.1.Problem  statements
Energy plays an importance role not only in the human life but also in the production
activity. As we know that, the human has used energy more and more recent years, the
demand of energy increased day by day that lead to appear many conflicts about the
proprietary right of energy such as the oil on the ocean. That may be the consequence of
the development of the economic on over the world and human recognized that energy is
a essential element not only for the economy but also in the human life.So that, finding
the relationship between the energy consumption and economic growth is necessary
research and many economists together investigate this relationship.
There are many researches about the key element effecting on the economic
growth from the past until now. Energy was cogitated as a new factor and a limiting
factor of economic growth (Stern, 1993; and Cleveland et al., 2000) but in the other
researches it was not. Some past researches said that economic growth is not much
dependent on energy (Solow, 1974; Cheng, 1995) and it has not a significant effect on
economic growth because of energy cost be negligible (Belloumi, 2009).According Stern
(2011); Pirlogea and Cicea (2012), Traditional economic growth models is not included
energy. In the research of Solow in 1974 and other neoclassical economists, they
assumed that there is completely substitutable relationship between energy and capital.
Besides that, there are many researches that have shown the relationship between energy
consumption and economic growth depending on country or depend on times (Akarca
and Long, 1979; 1980; Glasure and Lee, 1998; Masih and Masih, 1996; 1997; 1998). In
many studies and research above that show different conclusions, according Hong To,
Wijeweera and B.Charles (2013), the relationship between energy consumption and
economic growth in existing literature has two limitations: a lack of a mixture energy-
based and mainstream model as a consequence of various theoretically-based approach
on economic growth; and the possibility of omitted variable biases.
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There are many  papers that researched about the relationship between energy
consumption and Gross Domestic Product (GDP) in the developed countries and found
that there is exist unidirection or bidirection relationship between the two elements. In the
term of developing countries, there are also some papers that found out the exist of this
relationship and some others found that there is no relationship between them. In Asean,
the Gross Domestic Product (GDP) of ten developing countries increased from 1974 to
2014. The GDP of some countries had significant increase such as Myanmar, Phillipines,
Singapore and Viet Nam with quick increase in the energy consumption. In term of the
other countries, although the increase of GDP was not high but the energy consumption
still inceased. So that, this study will be examine the relationship between energy
consumption and economic growth for ten countries in Asean within period from 1974 to
2014.
1.2. Research objectives
1.2.1. Research objectives
This study aimed to determine the relationship between energy consumption and real
GDP in Asean.
Finding the factors those influence on real GDP.
1.2.2. Main research question
Is there the relationship between energy consumption and real GDP in case of countries
in Asean?
What are factors those influence on real GDP and how ?
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1.3 Scope of  study
The study will be collected data of Asean from Word Bank which has the period from
1974 to 2014 including 10 countries in Asean. The study will examine the the
relationship between energy consumption and real GDP in Asean with the explanatory
variables such as import, export, CO2 emission, capital, human capital and energy
consumption of ten countries in Asean. The methods will be applied in this study is panel
cointegration test, panel unit roots test, Granger causality test with VECM and Fully
modified ordinary least square.
1.4 The structure of study
This study includes six chapter. Chapter one is the introduction, chapter two is literature
review including growth theory and review of empirical studies. Chapter three is data and
methodology, in this chapter will be present the data collection and the methodology that
applying in this study. Chapter four is over view the real GDP and energy consumption in
Asean that includes invidual country and country in aggregate. The result will be
presented in the chapter five and chapter six is the conclusion.
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Chapter 2: Literature  Reviews
2.1 Growth theory
Many papers in the past studied about the growth models, such as Neoclassical growth
models, ecological economic models and endogenous growth models.
In the study of Solow in 1956, he applied the models that used capital and labor in
the model. Two input factors consider as fundamental factors of the production models
and he considered that energy just play a correlated little role in the models. Solow’s
growth model is one of the Neoclassical growth models learned about the growth models.
Y= F(K,L)
Where Y presents rate of production, K is stock of capital and L is labor.
In the endogenous models such as the paper of Romer (1986), Galor and Weil,
2000; Lucas, 2002, they recognized the role of the other factor that is human capital and
emphasized the importance role of this factor in the real GDP.
In the other side, the paper of Stern in 2011 just recognized only the role of energy
and excluded the role of the other classical inputs those are capital and labor in the
growth models. Stern’s growth model is one of the Ecological economic models.
Collected from these empirical studies, the model in this paper is a general of
above models. Employed all the factors those are capital and labor that was showed in the
neoclassical growth theory, energy and human capital that considered in ecological
economic models and endogenous growth models. This models that is combined from the
empirical studies is a production function approach and in the papers of Stern in 1993;
Stern in 2000; Shahiduzzaman and Alam in 2012 showed that production function
approach gives a more comprehensive methodology.
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2.2 Review of  empirical studies
2.2.1 Energy, economic growth and real GDP
There are many researches about the relationship between energy and growth in the past.
One of original studies is the research of Kraft and Kraft (1978), they want to learn about
the relationship between gross national product (GNP) and gross energy inputs by using
annual U.S. data from 1947 to 1974 with the Sims causality test procedure. They found
that increased GNP leads to increased energy consumption. In the research of Akarca and
Long (1979), they use the employment to substitute for economic growth and showed
that increased energy consumption leads to higher levels of employment. But, when they
did the other research in 1980 with different methodology (i.e., Sims causality test) and
different data set (i.e., annual U.S. data from 1950 to 1970), they found out the opposite
result that is no causal relationship between energy consumption and GNP. Some
researches continued to use the employment to substitute for economic growth with
different methods and showed different results, such as the paper of Erol and Yu (1987a)
found no causal relationship between energy consumption and employment by using the
monthly U.S. data from 1973 to 1984 and applying the Sims causality technique. Besides
that, using the Granger causality procedure and monthly U.S. data from 1974 to 1988,
Yet Murray and Nan (1992) found that increased energy consumption lead to increased
employment. Erol and Yu (1987b) continued to study about the causal relationships
between energy consumption and real GNP by applying both the Sims and Granger
causality procedures. They found out different results in different countries, such as
bidirectional causal relationship between the two variables in Japan, increased GNP leads
to increased energy consumption in Germany and Italy, increased energy consumption
leads to increased GNP in Canada, but there are no causal relationships between two
variables in France and the U.K.
The researches of Masih and Masih (1996), Soytas and Sari (2003), Yoo (2005,
2006a, 2006b, 2006c), Yoo and Jung (2005), Chen et al. (2007) and Zachariadis (2007)
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are all based  on bivariate model which involves only energy and output or employment.
There are no presence of causal relationship between energy consumption and growth in
Malaysia, Singapore and the Philippines, but exist a bidirectional relationship between
the two in Pakistan, South Korea and Taiwan. Besides that, increased growth leads to
increased energy consumption in Indonesia and vice versa in India, Thailand and Sri
Lanka. The paper of Masih and Masih (1996, 1997, 1998) found these contrary results
those still described cross countries. Similar, there is exist unidirectional causality in the
United Sates by Stern (2000). Soytas and Sari(2003) also found different results in
different countries, such as there is no presence causal relationship in Canada, Indonesia,
Poland, the United Kingdom, and the United States; Argentina and Turkey exist
bidirectional causality; France, West Germany and Japan had unidirectional causality
relationship; causality relationship in Italy and South Korea.Bidirectional relationship
between energy consumption and growth in Canada by paper of Soytas and Sari’s result
(2003), Ghali and El-Sakka (2004)
There is a problem of a bivariate in the above studies. That is the possibility of
omitted variable bias because of the trust on bivariate causality test of energy
consumption and output or employment in those studies. So that, those results is
misleading statistical results (Stern, 2000; Payne, 2010). In the research of Yu and
Hwang in 1984, they involve employment in the model problem for testing the
relationship between energy consumption and GNP when they recognized above. They
use both Sims and Granger causality tests and they got the results that when employment
increased leads to increased energy consumption, while there is no causal relationship
between energy consumption and GNP. The research of Stern in 1993 also recognize the
problem, so that he included employment and capital in the model and showed the result
that is increased growth in real DGP leads to increased energy consumption.
The paper of Narayan and Smyth in 2008, they aimed to find the relationship
between capital formation, energy consumption and real GDP. The result when they
applied the panel cointegration that there is cointegrated between capital formation,
energy consumption and real GDP. Besides that, they also found that there is positive
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long run causality  relation from capital and energy consumption to real GDP. Sinha
(2009) found that per capita GDP and per capita energy consumption are cointegrated
and the growth of GDP and growth of energy consumption had two-way short-run, long-
run and strong causality when he used panel data from 88 countries from 1975 to 2003.
There is a long run relationship between economic growth and energy
consumption in the research of Adhikari, Chen (2012). He applied the panel unit root,
panel cointegration and panel dynamic ordinary least squares. The data of 80 countries
was divided into three parts such as upper middle, lower middle and low income
countries. Energy consumption and economic growth had a long run cointegrated
relationship for all part. In term of low income countries, economic growth caused energy
consumption. There is a uni-direction relationship from energy consumption and
economic growth for upper middle and lower middle income countries.
2.2.2 The papers that applied different methodologies
In the past decade, the researchers usually used OLS method to estimate parameters and
to conduct statistical tests but these traditional estimation methods do not take into the
special feature of time series data, such as the possible endogeneity of regressors and the
non-stationarity of the variables. They make the fake regressions and misleading
statistical results (Granger and Newbold, 1974). So that, there are new time series
econometric techniques such as Engle-Granger (1987) - Johansen-Juselius (1990)
cointegration and error-correction model that applied to re-examine the relationship
between energy consumption and growth. Francis et al. (2007) do the research in Haiti,
Jamaica and Trinidad and Tobago by using the Engle-Granger cointegration and error-
correction model. He found that there is bidirectional causality between energy
consumption and economic growth. Using different data sets and models, Oh and Lee
(2004a, 2004b) showed the presence of inconsistent conclusions for the case of Korea.
Lee (2005), Yet Chen et al. (2007), Mehrara (2007), Narayan and Smyth (2007),
Lee and Chang (2008) and Lee et al. (2008) applied Panel unit root and cointegration
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tests in their  paper. According Payne (2010), this approach provides additional power by
merging the cross-section and time series data allowing for the heterogeneity across
countries.
According Harris and Sollis in 2003, although the Engle-Granger/Johansen-
Juselius cointegration procedures and corresponding error-correction models usually to
use for examine the relationship between energy consumption and economic growth but
these methods got some problem about the low power and size properties of minor
samples related with conventional unit root and cointegration tests. So that, some new
models and approaches those are the autoregressive distributed lag (ARDL) model and
bounds testing approach, and the Toda-Yamamoto (1995) and Dolado-Lütkepohl (1996)
long-run causality tests were applied in some current studies. These models and methods
can solve the problem that is the variables possess a unit root and they presence
cointegration. Using the Dolado-Lütkepohl (1996) long-run causality tests in the paper,
Altinay and Karagol (2005) found unidirectional causality in Turkey. In opposite side,
Lee (2006) found different results in different countries when he employed the Toda-
Yamamoto causality test. He showed the results those are not existed causal relationship
between energy usage and real GDP per capita in Germany, Sweden and the United
Kingdom; in the United States presented bidirectional causality relationship; in Belgium,
Canada and Switzerland, when energy consumption increased leading to increases in real
GDP per capita; and increases in real GDP per capita leading to greater energy
consumption in France, Italy and Japan. ARDL bounds test and the Toda-Yamamoto
causality test were applied in the paper of Zachariadis (2007). He found conflicting
results when he examine the causal relationship between the disaggregated measures of
energy consumption by sector and income/output measures in Canada, France, Germany,
Italy, Japan, the United Kingdom and the United States.
Huang et al. (2008) employed method that is dynamic panel estimation in his
examination. He divided his data to three groups those are low-income panel, middle-
income panel and high-income panel. He discovered that no causal relationship between
energy consumption and real GDP per capita for the first group, energy consumption
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causing economic growth  positively for the second group, and energy consumption
causing economic growth negatively for the last group.
Vetor error correction models and autogressive distributed lag bounds testing
approach of cointegration test was applied in Hung-Pin (2014) for testing the causal
relationship between economic growth and renewable energy consumption in nine OECD
countries from the period between 1982 and 2011. He found out different result on
different country, they are USA had both long-run and strong unidirectional causalities
run from economic growth to renew energy, Germany and UK had both long-run and
strong unidirectional causalities run from renewable energy to economic growth, USA
and Japan had a long-run unidirectional causality runs from economic growth to
renewable energy, Germany, Italy, and UK had long-run unidirectional causalities run
from renewable energy to economic growth and a short-run unidirectional causality runs
from economic growth to renewable energy in Italy and UK.
2.2.3 The papers that was added more variables
Some researchers added more variables in their models and got different results.
Measures of capital and/or labor was included in the models of some researchers those
are Yu and Jin (1992), Cheng (1996), Paul and Bhattacharya (2004) and Pirlogea and
Cicea (2012). Glasure and Lee added wages and energy prices in their model in 1995.
After that, real money supply and real government spending also were added in their
model in 1996. These researches showed opposite results those are no long-term
cointegration relation and no causal relationship between the energy consumption and
growth (Yu and Jin, 1992 and Cheng, 1996), and bidirectional relationship between the
two (Glasure and Lee, 1995, 1996 and Paul and Bhattacharya , 2004).
The papers of per Stern (2000), Ghali and El-Sakka (2004), Oh and Lee (2004a,
2004b), Paul and Bhattacharya (2004), Soytas and Sari (2006a, 2007), Yuan et al. (2008)
added more variable in their model such as measures of capital and/or labor. Consumer
prices were added in the model of Masih and Masih (1997, 1998) and Asafu-Adjaye
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(2000). Glasure (2002)  including real government expenditure, real money supply, real
oil prices and dummy variable oil price shocks in his model. Ghosh (2002),
Hondroyiannis et al. (2002), Shiu and Lam (2004), Yoo (2005, 2006a, 2006b, 2006c),
Yoo and Jung (2005), Chen et al. (2007), Soytas and Sari (2007), Zachariadis (2007) and
Yuan et al. (2008) all included various disaggregated measures of energy consumption by
source and by sector, while many of other studies used the aggregate energy consumption
data.
Soytas and Sari (2006b) included more variables those are energy usage, real
GDP, real gross fixed capital formation and labour force variables in their model and
found showed no causal relationship in China. Bowden and Payne (2010) integrated
incorporated real gross fixed capital formation and employment variables and employed
the Toda-Yamamoto causality test. They learned about the causal relationship between
the disaggregated measure of energy consumption by sector and real GDP in the United
States and found that commercial/industrial renewable energy consumption and real GDP
not exist causal relationship; bidirectional causality between commercial/residential non-
renewable energy consumption and real GDP; and residential renewable/industrial non-
renewable energy consumption leading to an increase in real GDP. In the United State,
when industrial production increased leading to greater energy consumption. This result
was discovered by Sari et al. (2008) when he involved the employment variable and
applied the ARDL bounds test to investigate the causal relationship between the
disaggregated measures of energy consumption by sources and industrial production.
Lee (2005) found that energy consumption increased leading to real GDP growth
for the developing countries panel when he involved real gross capital formation in his
model. Examine for ten-country panel, Yet Chen et al. (2007) showed bidirectional
causality between electricity consumption and real GDP. Involving real gross fixed
capital formation in the model, Narayan and Smyth (2007) discovered real GDP growth
per capita led energy consumption per capita for the G7 panel. Besides that, commercial
energy usage per capita causes real GDP per capita growth for the oil-exporting countries
panel by the paper of Mehrara (2007). Combining both real gross fixed capital formation
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and labor force,  Lee and Chang (2008) showed that real GDP growth causes increased
energy consumption for the Asian panel, APEC panel, and the ASEAN panel. Lee et al.
(2008) discovered bidirectional causality relationship between energy consumption and
GDP for OECD countries.
In many papers that applied panel data recent years. According Apergis , E. Payne
, Menyah , Wolde-Rufael (2010), they found that there is positive relationship between
emissions and renewable energy consumption. Besides that, nuclear energy consumption
plays an importanct role if we want to reduce CO2 emissions. By contrast, renewable
energy consumption did not effect on the reduction of emissions. Also in 2010, Apergis ,
E. Payne used the panel data of nine South American countries over the period 1980–
2005 for researching the relationship between energy consumption and economic growth.
They found that a long-run equilibrium relationship between real GDP, energy
consumption, the labor force, and real gross fixed capital formation by using Pedroni's
heterogeneous panel cointegration test and short-run and long-run causality from energy
consumption to economic growth by the Granger-causality which supports the growth
hypothesis. Lau , Chye , Chee-Keong (2011) found that in the short-run energy is a force
for economic growth and energy consumption is fundamentally driven by economic
growth in the long-run. Tugcu , Ozturk , Aslan in 2012 used classical and augmented
production functions to examine the long-run and causal relationships between renewable
and non-renewable energy consumption and economic growth. Besides that, they want to
determine which renewable or non-renewable energy sources n is more important for
economic growth by making the comparison in G7 countries for 1980–2009 period.
Using the Autoregressive Distributed Lag approach to cointegration and employing a
recently developed causality test by Hatemi-J (2012). They found that in case of classical
production function there is bidirection causality for all countries and either renewable or
non-renewable energy consumption matters for economic growth by the long-run
estimate.
. Slawomir – Monika Papiez did the research fof finding the causal relationship
about economic growth and energy consumption in 2013. They using Pedroni’s panel
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cointegration test based  on the annual panel data for Central and Eastern European
countries over the period 1995–2010 and including real gross fixed capital formation and
labour force. They found that there is bidirectional relationship between energy
consumption and GDP in short run and real gross fixed capital formation and labour force
cause GDP growth. Using panel cointegration techniques and the data of 69 countries
during the period 1980-2007, Jebli and Ben Youssef aimed to examine the causal
relationship between output, renewable and non-renewable energy consumption, and
international trade. They found that there is a one way causality running from renewable
energy to trade, a bidirectional causality between non-renewable energy and trade, and a
bidirectional causality between output and trade in short-run by using Granger causality
tests. There is bidirectional causality between renewable energy and imports and a
unidirectional causality running from renewable energy to exports in long-run. A positive
impact on economic growth from renewable, non-renewable energy consumption and
trade by long-run OLS, FMOLS and DOLS estimates.
The causal relationship between combustible renewables, waste consumption, CO2
emissions and economic growth was examined in the research of Jebli and Youssef in
2014. In the results of their papers that CO2 emission, combustible renewables and waste
consumption caused read GDP in the long run. In term of short run, there is
unidirectional causality running from CO2 emissions to real GDP, combustible
renewables and waste consumtion caused real GDP, combustible renewables and waste
consumption caused CO2 emission. Besides that, consumption of combustible renewables
and waste leading to economic growth in the region increasing when applying the
FMOLS and DOLS estimates. The research of Phiri and Bothwell in 2015 used the
quarterly South African data collected between 1994/Q1 – 2014/Q4 to examining
multivariate cointegration and causality relationships between electricity consumption,
economic growth and other growth determinants. Their results found that multivariate
long-run cointegration relationships between economic growth, electricity consumption
and other growth determinants and the concept of no causal effects existing between
electricity consumption and economic growth in the long-run.
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In sum, there  are many results from above empirical studies. Some studies
discovered that there is a unidirectional causality relationship between energy
consumption and economic growth, or bidirectional causality relationship between the
two and no causality relationship in some papers. However, the differences are depended
on the features of the country, research methodologies, variables and sample periods.
From the empirical studies that there is a analytical framework that shows the
impact of import, export, capital, human capital, energy consumption and CO2 emission
on real GDP
Figure 1 : Analytical framework of GDP and Deternimant Factor
IMPORT
EXPORT
CAPITAL
HUMAN
CAPITAL
ENERGY
CONSUMPTION
CO2 EMISSION
Real
GDP
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Chapter 3: Data  and Methodology
3.1. Data
The variables in the models in this paper are studied from the literature. In the papers
above, the dependent variable that they used is real gross domestic product (real GDP)
and the independent variable or explanatory variables that said above are energy
consumption, capital, human capital, import, export and CO2 emission. Energy input
variable (E) in the model are the using of the primary energy before transformation to
other fuels. This variable can calculate that equal to indigenous production plus import
and stock changes, minus exports and fuels that supplied to ships and aircraft rent in
international transport. The data collection of energy consumption are aggregated and
measured by kilotons of oil equivalent. The gross capital formation that is the cost of
extensions to the fixed assets of the economy plus net changes in the level of inventories
will be capital input (K) in the model. Human capital (H) considered the processes of
education and training or measure by the level of school, so that it is measured by the
total enrollment in tertiary education which is a percentage of the total
population.According Amiri and Gerdtham, there is existance of long run unidirectional
causality from exports and imports to economic growth. So that, import and export will
be add in the model.Import (IM) variable using imports of goods and services that is
represent the value of all goods and other market services received from the rest of the
world. Export (EM) variables using the export of goods and services that represent the
value of all goods and other market services provided to the rest of the world. The paper
Papież (2013) showed that there is existence of bidirectional causality between CO2
emissions and economic growth, so that CO2 emission also add in the model.CO2
emission (C) variable uses CO2 emissions (metric tons per capita) those are stemming
from the burning of fossil fuels and the manufacture of cement. The data will be collect
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from the World  Bank (2015) with panel data from 1974 to 2014 to estimate the model.
The data will be definited and descripted in table 2 and table 3
Table 1 : Data definition
Variable Variable name Unit Definition
Real
GDP
Gross Domestic Product Million US Dolar Gross Domestic Product is
calculated without making
deductions for depreciation of
fabricated assets or for
depletion and degradation of
natural resources.
IM Import Million US Dolar This variable is represent the
value of all goods and other
market services received from
the rest of the world.
EX Export Million US Dolar This variable represent the value
of all goods and other market
services provided to the rest of
the world.
K Capital Million US Dolar The gross capital formation that
is the cost of extensions to the
fixed assets of the economy plus
net changes in the level of
inventories.
H Human capital Percented of total Human capital considered the
processes of education and
training or measure by the level
of school, so that it is measured
by the total enrollment in
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tertiary education which  is a
percentage of the total
population.
EC Energy Consumption Kg of oil The primary energy before
transformation to other fuels.
This variable can calculate that
equal to indigenous production
plus import and stock changes,
minus exports and fuels that
supplied to ships and aircraft
rent in international transport.
C CO2 emission Metrictons per capita The variable is that stemming
from the burning of fossil fuels
and the manufacture of cement.
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Table 2 :  Descriptive statistics on data
Real GDP
(million USD)
ENERGY
(kg of oil)
EXPORT
(million USD)
HUMAN_
CAPITAL
(percented
of total )
IMPORT
(million USD)
CO2
(metric
tons per
capita)
CAPITAL
(million USD)
MEAN 97,004 1,818.357 60,981 13.82% 56,152 4.273795 26,634
MEDIAN 35,468 584.3609 17,569 9.78% 17,528 0.838170 10,961
MAXIMUM 1,563,759 9,695.714 578,961 52.58% 508,781 53.01172 321,911
MINIMUM 588 246.1023 48 0.08% 111 0.004317 80
STD.DEV. 171,503 2,339.215 98,622 12.32% 87,413 7.767469 43,845
SKEWNESS 4.355408 1.629393 2.804559 0.974552 2.697438 3.077985 4.103429
KURTOSIS 28.16175 4.388116 12.33026 3.325717 11.64461 14.88922 24.33904
JARQUE-BERA 10,753.04 172.5150 1,590.090 45.39679 1,393.105 2,838.116 7,230.782
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3.2. Methodology
3.2.1.Panel unit  root test:
The first step is that must test the present of a unit root for the variables. There are many
papers and researches for testing the unit root, but in this paper will applied the test of
unit root that was developed by Levin at al. (2002) noted LLC test. LLC propose the test
base on the Augmented Dickey-Fuller (ADF) test. The hypothesis is that:
∆𝑦𝑖𝑡= 𝛼𝑖 + 𝛿𝑦𝑖𝑡−1+∑ 𝜃𝑖𝐿∆𝑦𝑖𝑡−𝐿
𝑃𝑖
𝐿=1 + 𝜀𝑖𝑡 (1)
At the beginning, he performed ADF regressions for each cross-section I, that is:
∆𝑦𝑖𝑡= 𝛼𝑖 + 𝛿𝑖𝑦𝑖𝑡−1+ ∑ 𝜃𝑖𝐿∆𝑦𝑖𝑡−𝐿
𝑃𝑖
𝐿=1 + 𝜀𝑖𝑡 (2)
{𝐻1: 𝛿𝑖<0
𝐻0: 𝛿𝑖=0
Which alternative hypothesis corresponds to 𝑦𝑖𝑡 being stationary.
According LLC, those are t =1,. . ., T time periods and i =1,. . .N members of the panel, Δ
is the first difference operator, Y is the dependent variable, 𝜀𝑖𝑡 is a white-noise, 𝑃𝑖 is lag
order and the lag order can select by the method of Hall (1990).
After that, LLC ran two auxiliary regression ∆𝑦𝑖𝑡 and ∆𝑦𝑖𝑡−1 to generate the two residuals
those are ê𝑖𝑡 and 𝑣
̂𝑖𝑡−1. He calculated the regression standard error 𝜎
̂𝜀𝑖 in (2) and
normalized these two residuals by 𝜎
̂𝜀𝑖 aiming to control for the heterogeneity across
individuals.
𝜎
̂𝜀𝑖
2
=
1
𝑇−𝑝𝑖−1
∑ (𝑒̂𝑖𝑡 − 𝛿
̂𝑖𝑣
̂𝑖𝑡−1)
2
𝑇
𝑡=𝑝𝑖+2 (3)
𝑒̃𝑖𝑡 =
ê𝑖𝑡
𝜎
̂𝜀𝑖
(4)
𝑣
̃𝑖𝑡−1 =
𝑣
̂𝑖𝑡−1
𝜎
̂𝜀𝑖
(5)
In the next, he estimated the ratio of long-run to short-run standard deviations. The long-
run variance for Model (1) can be estimated under the null hypothesis of a unit root as
follows:
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𝜎
̂𝑦𝑖
2
=
1
𝑇 − 1
∑  ∆𝑦𝑖𝑡
2
+ 2 ∑ 𝑤𝐾
̅𝐿
𝐾
̅
𝐿=1
𝑇
𝑡=2
[
1
𝑇 − 1
∑ ∆𝑦𝑖𝑦∆𝑦𝑖𝑡−𝐿
𝑇
𝑡=2+𝐿
] (6)
In this equation, LLC said that K is the truncation lag parameter and the sample
covariance weights 𝑤𝐾
̅𝐿 depend on the choice of Bartlett kernel
𝑤𝐾
̅𝐿 = 1 −
𝐿
𝐾
̅ + 1
.
The long-run standard deviation to the innovation standard deviation for each country i
was defined and estimated that:
𝑠̂𝑖 =
𝜎
̂𝑦𝑖
𝜎
̂𝜀𝑖
.
And the average standard deviation ratio is:
𝑆
̂𝑁 = (
1
𝑁
) ∑ 𝑠̂𝑖.
𝑁
𝑖=1
Final, he computed the panel test statistic by running the pool regression:
ẽ𝑖𝑡 = 𝛿𝑣
̃𝑖𝑡−1 + 𝜀̃𝑖𝑡.
And the test base on regression t-statistic for testing 𝛿𝑖 = 0 with 𝑡𝛿 =
𝛿
̂
𝑆𝑇𝐷(𝛿)
̂
3.2.2. Panel cointegration tests
After the testing of the unit root test, the testing of Pedroni (1999) will be applied to test
for the existence of the cointegration or long-run relationship among variables. He
proposed seven panel cointegration statistics. Four of these statistics, called panel
cointegration statistics, LLC said that those are based on pooling along what is commonly
referred to as the within-dimension:
Panel 𝑣-statistic
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𝑍𝑣 = (∑  ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
𝑒̂𝑖,𝑡−1
2
𝑁
𝑖=1
)
−1
Panel 𝜌-statistic
𝑍𝜌 = (∑ ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
𝑒̂𝑖,𝑡−1
2
𝑁
𝑖=1
)
−1
∑ ∑ 𝐿
̂1,1𝑖
𝑇
𝑡=1
(𝑒̂𝑖,𝑡−1∆𝑒̂𝑖,𝑡 − 𝜆
̂𝑖)
𝑁
𝑖=1
Panel non-parametric (PP) t-Statistic
𝑍𝑝𝑝 = (𝜎
̃2
∑ ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
𝑒̂𝑖,𝑡−1
2
𝑁
𝑖=1
)
−1/2
∑ ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
(𝑒̂𝑖,𝑡−1∆𝑒̂𝑖,𝑡 − 𝜆
̂𝑖)
𝑁
𝑖=1
Panel parametric (ADF) t-Statistic
𝑍𝐴𝐷𝐹 = (𝑠̃∗2
∑ ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
𝑒̂𝑖,𝑡−1
∗2
𝑁
𝑖=1
)
−1/2
∑ ∑ 𝐿
̂1,1𝑖
−2
𝑇
𝑡=1
𝑒̂𝑖,𝑡−1
∗
∆𝑒̂𝑖,𝑡
∗
𝑁
𝑖=1
The other three statistics is the group mean panel cointegration statistics and the author
said that three are based on pooling along what is commonly referred to as the between-
dimension:
Group 𝜌 -Statistic:
𝑍
̃𝜌 = ∑ (∑ 𝑒̂𝑖,𝑡−1
2
𝑇
𝑡=1
)
−1
𝑁
𝑖=1
∑(𝑒̂𝑖,𝑡−1∆𝑒̂𝑖,𝑡 −
𝑇
𝑡=1
𝜆
̂𝑖)
Group non-parametric (PP) t-Statistic:
𝑍
̃𝑃𝑃 = ∑ (𝜎
̂2
∑ 𝑒̂𝑖,𝑡−1
2
𝑇
𝑡=1
)
−1/2
𝑁
𝑖=1
∑(𝑒̂𝑖,𝑡−1∆𝑒̂𝑖,𝑡 −
𝑇
𝑡=1
𝜆
̂𝑖)
Group parametric (ADF) t-Statistic:
𝑍
̃𝐴𝐷𝐹 = ∑ (∑ 𝑠̂𝑖
∗2
𝑒̂𝑖,𝑡−1
∗2
𝑇
𝑡=1
)
−1/2
𝑁
𝑖=1
∑ 𝑒̂𝑖,𝑡−1
∗
∆𝑒̂𝑖,𝑡
∗
𝑇
𝑡=1
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In the first  step, he estimated the panel cointegration regression:
𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑖𝑡 + ∑ 𝛽𝑗,𝑖
𝑀
𝑗=1
𝑥𝑗,𝑖,𝑡 + 𝑒𝑖,𝑡 (7)
For t = 1,…..,T; i = 1,……,N; j = 1,…….M.
According Pedroni, T is the number of observations over time, N is the number of
individual members in the panel, and M is the number of regression variables. After that,
collecting the residual 𝑒𝑖,𝑡
𝑒̂𝑖,𝑡 = 𝛾
̂𝑖𝑒̂𝑖,𝑡−1 + 𝜇̂𝑖,𝑡.
The second step, computing the residual for the differenced regression
𝛥𝑦𝑖,𝑡 = ∑ 𝑏𝑗,𝑖
𝑀
𝑗=1
𝛥𝑥𝑗,𝑖,𝑡 + 𝜂𝑖,𝑡 (8)
η
̂𝑖,𝑡 = 𝛥𝑦𝑖,𝑡 − ∑ 𝑏
̂𝑗,𝑖
𝑀
𝑗=1
𝛥𝑥𝑗,𝑖,𝑡
The third step, using the Newey-West (1987) estimator to calculate the long-run variance
L
̂11i
2
of η
̂i,t.
L
̂11i
2
=
1
𝑇
∑ η
̂𝑖,𝑡
2
+
2
𝑇
𝑇
𝑖=1
∑ (1 −
𝑠
𝑘𝑖 + 1
) ∑ η
̂𝑖,𝑡η
̂𝑖,𝑡−𝑠
𝑇
𝑡=𝑠+1
𝑘𝑖
𝑠=1
The last step, he divided seven statistics above into two parts those are non-parametric
and parametric statistic. In part one: With the non-parametric those are
𝑍𝑣, 𝑍𝜌, 𝑍𝑝𝑝, 𝑍
̃𝜌, 𝑍
̃𝑃𝑃. Using the residual 𝑒̂𝑖,𝑡that calculated from the first step for computing
the long-run variance of 𝜇̂𝑖,𝑡 that is denoted 𝜎
̂𝑖
2
. After that, computing 𝑠̂𝑖
2
and 𝜆
̂𝑖:
𝑠̂𝑖
2
=
1
𝑇
∑ 𝜇̂𝑖,𝑡
2
𝑇
𝑖=1
; 𝜆
̂𝑖 =
1
2
(𝜎
̂𝑖
2
− 𝑠̂𝑖
2) ; 𝜎
̃2
=
1
𝑁
∑ 𝐿
̂11𝑖
−2
𝑁
𝑖=1
𝜎
̂𝑖
2
In term of part two: For the parametric those are 𝑍𝐴𝐷𝐹, 𝑍
̃𝐴𝐷𝐹. Estimating 𝑒̂𝑖,𝑡 = 𝛾
̂𝑖𝑒̂𝑖,𝑡−1 +
∑ 𝛾
̂𝑖,𝑘∆𝑒̂𝑖,𝑡−𝑘
𝐾𝑖
𝑘=1 + 𝑢
̂𝑖,𝑡
∗
and compute 𝑠̂𝑖
∗2
that is the simple variance of 𝑢
̂𝑖,𝑡
∗
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𝑠̂𝑖
∗2
=
1
𝑡
∑ 𝜇̂𝑖,𝑡
∗2
𝑇
𝑖=1
; 𝑠̃∗2
=
1
𝑁
∑  𝑠̂𝑖
∗2
𝑁
𝑖=1
3.2.3. Granger Causality test
After test the panel unit root test and panel cointegration test, this section will be
examined the direction of causality between the real GDP and energy consumption in a
panel context.
If there is no cointegration between the variables that means there is no exist long-run
relationship between the variables and the paper will use the vector autoregression model
(VAR) that was developed by Granger (1969), that is:
∆𝐺𝐷𝑃𝑖𝑡 = 𝜃1𝑖 + ∑ 𝜃11𝑖𝑗
𝑞
𝑗=1
∆𝐺𝐷𝑃𝑖𝑡−𝑗 + ∑ 𝜃12𝑖𝑗
𝑞
𝑗=1
∆𝐶𝑖𝑡−𝑗 + ∑ 𝜃13𝑖𝑗
𝑞
𝑗=1
∆𝐾𝑖𝑡−𝑗
+ ∑ 𝜃14𝑖𝑗
𝑞
𝑗=1
∆𝐻𝑖𝑡−𝑗 + ∑ 𝜃15𝑖𝑗
𝑞
𝑗=1
∆𝐸𝐶𝑖𝑡−𝑗 + ∑ 𝜃16𝑖𝑗
𝑞
𝑗=1
∆𝐸𝑋𝑖𝑡−𝑗
+ ∑ 𝜃17𝑖𝑗
𝑞
𝑗=1
∆𝐼𝑀𝑖𝑡−𝑗 + 𝜇1𝑖𝑡.
∆𝐸𝐶𝑖𝑡 = 𝜃2𝑖 + ∑ 𝜃21𝑖𝑗
𝑞
𝑗=1
∆𝐺𝐷𝑃𝑖𝑡−𝑗 + ∑ 𝜃22𝑖𝑗
𝑞
𝑗=1
∆𝐶𝑖𝑡−𝑗 + ∑ 𝜃23𝑖𝑗
𝑞
𝑗=1
∆𝐾𝑖𝑡−𝑗
+ ∑ 𝜃24𝑖𝑗
𝑞
𝑗=1
∆𝐻𝑖𝑡−𝑗 + ∑ 𝜃25𝑖𝑗
𝑞
𝑗=1
∆𝐸𝐶𝑖𝑡−𝑗 + ∑ 𝜃26𝑖𝑗
𝑞
𝑗=1
∆𝐸𝑋𝑖𝑡−𝑗
+ ∑ 𝜃27𝑖𝑗
𝑞
𝑗=1
∆𝐼𝑀𝑖𝑡−𝑗 + 𝜇2𝑖𝑡
If there is cointegration between the variables that means there is existence the long-run
relationship between them and a panel vector error correction model (VECM) will be
estimated to perform Granger-Causality tests. Two stages procedure of Engle and
Granger (1987) is applied to examine to the short-run and the long-run relationship
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between two variables.  In the first step, estimating the long-run parameters of model (7)
in order to obtain the estimated residual:
𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑖𝑡 + ∑ 𝛽𝑗,𝑖
𝑀
𝑗=1
𝑥𝑗,𝑖,𝑡 + 𝑒𝑖,𝑡 (7)
𝐸𝐶𝑇𝑖,𝑡 = 𝑦𝑖,𝑡 − 𝛼𝑖 − 𝛿𝑖𝑡 − ∑ 𝛽𝑗,𝑖
𝑀
𝑗=1
𝑥𝑗,𝑖,𝑡
𝐸𝐶𝑇𝑖,𝑡 is the error correction term that derived from the long-run relationship of Eq. (7).
In the second step, estimating the Granger Causality test with the dynamic vector error
correction model:
∆𝐺𝐷𝑃𝑖𝑡 = 𝜃1𝑖 + ∑ 𝜃11𝑖𝑗
𝑞
𝑗=1
∆𝐺𝐷𝑃𝑖𝑡−𝑗 + ∑ 𝜃12𝑖𝑗
𝑞
𝑗=1
∆𝐶𝑖𝑡−𝑗 + ∑ 𝜃13𝑖𝑗
𝑞
𝑗=1
∆𝐾𝑖𝑡−𝑗
+ ∑ 𝜃14𝑖𝑗
𝑞
𝑗=1
∆𝐻𝑖𝑡−𝑗 + ∑ 𝜃15𝑖𝑗
𝑞
𝑗=1
∆𝐸𝐶𝑖𝑡−𝑗 + ∑ 𝜃16𝑖𝑗
𝑞
𝑗=1
∆𝐸𝑋𝑖𝑡−𝑗
+ ∑ 𝜃17𝑖𝑗
𝑞
𝑗=1
∆𝐼𝑀𝑖𝑡−𝑗 + 𝜆1𝑖𝐸𝐶𝑇𝑖,𝑡−1 + 𝜇1𝑖𝑡
∆𝐸𝐶𝑖𝑡 = 𝜃2𝑖 + ∑ 𝜃21𝑖𝑗
𝑞
𝑗=1
∆𝐺𝐷𝑃𝑖𝑡−𝑗 + ∑ 𝜃22𝑖𝑗
𝑞
𝑗=1
∆𝐶𝑖𝑡−𝑗 + ∑ 𝜃23𝑖𝑗
𝑞
𝑗=1
∆𝐾𝑖𝑡−𝑗
+ ∑ 𝜃24𝑖𝑗
𝑞
𝑗=1
∆𝐻𝑖𝑡−𝑗 + ∑ 𝜃25𝑖𝑗
𝑞
𝑗=1
∆𝐸𝐶𝑖𝑡−𝑗 + ∑ 𝜃26𝑖𝑗
𝑞
𝑗=1
∆𝐸𝑋𝑖𝑡−𝑗
+ ∑ 𝜃27𝑖𝑗
𝑞
𝑗=1
∆𝐼𝑀𝑖𝑡−𝑗 + 𝜆2𝑖𝐸𝐶𝑇𝑖,𝑡−1 + 𝜇2𝑖𝑡
Where ∆ denotes the first difference of the variable and q is the lag length that is chosen
by Akaike information criterion (AIC), Schwarz information criterion (SC) and Hannan-
Quinn information criterion. Besides that, real GDP denoted GDP, C is CO2 emission, K
is capital, H is human capital, and EC is energy consumption, IM is import and EX is
export.
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3.2.4 Fully modified  ordinary least square (FMOLS)
If the variables are the cointegration relationship, so we can estimate the long-run
parameters of the model by using the Fully Modified Ordinary Least Square (FMOLS)
technique. The estimator FMOLS by Pedroni (2001,2004) can avoid the endogeneity and
serial correlation of the regressor. According Pedroni, he considered the equation that :
𝑌𝑖,𝑡 = 𝑎𝑖 + 𝑏𝑖𝑋𝑖𝑡 + 𝑒𝑖𝑡
Where t = 1,….,T and I = 1,…..N. 𝑌𝑖,𝑡 and 𝑋𝑖𝑡 according Pedroni that they are must be
cointegrated with slope 𝑏𝑖. 𝑏𝑖 is allowed may or may not be homogeneous across i.
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Chapter 4 :  Overview of Energy Consumption
and real GDP in Asean
4.1. Individual country
4.1.1 Brunei
0.0E+00
4.0E+09
8.0E+09
1.2E+10
1.6E+10
2.0E+10
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Brunei Darussalam
Figure 2 : The real Gross Domestic Product in Brunei from 1974 to 2014
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Figure 3 : The Energy Consumption in Brunei from 1974 to 2014
As we can see that, the figure 1 above shows the information about the real GDP of
Brunei. There is an increasing tendency of Brunei real GDP from 1974 to 2014 and there
are some peak of this period that is at the year 1980, 2008, 2012 and 2014. Although the
real GDP was unstable but still increase at top in year 2014. Besides that, the figure 2
shows the information about the energy consumption in Brunei in this period. From 1976
to 2005, energy consumption of this year so stable. But there is a significant increasing
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after 2005. The  energy consumption of this year increased so fast and reach a peak at
2013. Two figure also show that at the peak of the real GDP energy consumption of this
country also increasing.
4.1.2 Cambodia
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CAMBODIA
Figure 4 : The real Gross Domestic Product in Cambodia from 1974 to 2014
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Figure 5 : The Energy Consumption in Brunei from 1974 to 2014
In this country, the data was get the problems of missing data. So the data collected only
from 1995 to 2014 for energy consumption and real GDP. In this period, the real GDP of
Cambodia was slight increasing at the begin to 2014. Although the increasing is not much
but it was stable increasing. Besides that, the energy consumption was fluctuation. From
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1995 to 2003,  the energy consumption have an incline trend but after 2003 this number
have dramatic decline to 2006.This number continue get a huge changing that there is a
boom in 2009, the energy consumption increased very much and continued increasing to
get a top in 2014. May be there is an inadequate situation or getting problem about the
energy supply in the period from 2004 to 2008, but we can recognize that there is a same
trend of real GDP and energy consumption.
4.1.3 Indonesia
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Figure 6 : The real GDP in Indonesia from 1974 to 2014
300
400
500
600
700
800
900
1975 1980 1985 1990 1995 2000 2005 2010
INDONESIA
Figure 7 : The Energy Consumption in Indonesia from 1974 to 2014
Indonesia also get the same increasing tendency of real GDP and energy consumption
from 1974 to 2014 that we can consider in figure 5 and figure 6. But the increasing speed
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of energy consumption  is higher than real GDP, that may be show that this country using
energy so much when the real GDP increasing.
4.1.4 Lao PDR
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Lao PDR
Figure 8 : The real GDP in LAO PDR from 1974 to 2014
In this country that have a big problem which is not available energy consumption data.
The figure 7 displays the information about real GDP from 1984 to 2014 in Lao. There is
a slight increasing from 1988 to2007 and get a dramatic incline from 2008 to 2014 .
4.1.5 Malaysia
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Figure 9 : The real GDP in Malaysia from 1974 to 2014
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Figure 10 : The Energy Consumption in Indonesia from 1974 to 2014
Figure 8 and figure 9 also show the same picture as previous countries about the real
GDP and energy consumption. The stable increasing in real GDP in Malaysia from 1974
to 2014 was shown in figure 8. Similar, there is a significant incline of energy
consumption in this period but the rate is higher than real GDP. Within 7 years the energy
consumption in Malaysia increased two times and real GDP also inclined two times from
2005 to 2014.
4.1.6 Myanmar
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Figure 11 : The real GDP in Myanmar from 1974 to 2014
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Figure 12 : The Energy Consumption in Myanmar from 1974 to 2014
As we can see that, real GDP in Myanmar from 1974 to 1995 was very low. After 1995,
there is a significant increasing of real GDP and continue increasing two times in 1999,
four times in 2002 and eight times in 2004 compare with the real GDP in 1995. By
contrast, energy consumption in Myanmar from 1974 to 1984 was stable and it increased
in two year later (1985 and 1986) and decreasing from 1987 to 1991. After 1993, there is
an increasing of energy consumption and reach a peak at 2007. So energy consumption in
Myanmar was not stable contrary to the increasing of real GDP in this period.
4.1.7 Philippines
0.0E+00
5.0E+10
1.0E+11
1.5E+11
2.0E+11
2.5E+11
3.0E+11
1975 1980 1985 1990 1995 2000 2005 2010
PHILIPPINES
 


	41. 31
Figure 13: The  real GDP in Philippines from 1974 to 2014
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Figure 14 : The Energy Consumption in Philippines from 1974 to 2014
The real Gross Domestic Product in Philippines have a increasing tendency that was
shown in figure 12. There is a dramatic increasing from 2000 to 2010 that is nearly three
times increasing in real GDP and it is continue increasing nearly two time from 2010 to
2014. In the energy consumption term that was unstable from 1974 to 2012. The figures
is fluctuation that is increasing from 1974 to 1983 and decreasing to 1993, after that it
continues increasing and reach the peak at 2000. After 2000, energy consumption have a
decreasing tendency from 2001 to 2009 and have a slight increasing to last three years.
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4.1.8 Singapore
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Figure 15: The real GDP in Singapore from 1974 to 2014
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Figure 16 : The Energy Consumption in Singapore from 1974 to 2014
Real Gross domestic product in Singapore is slight increasing from 1974 to 2004 and it is
dramatic increasing from 2005 to 2010 about two times and this figures continue
increasing and reach a peak at 2014. In term of energy consumption that is fluctuation,
there is a increasing trend from 1974 to 1994 and deline from 1995 to 2003. This figure
reach a peak at 2004 and deline to 2014.
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4.1.9 ThaiLand
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Figure 17: The real GDP in ThaiLand from 1974 to 2014
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Figure 18 : The Energy Consumption in Thailand from 1974 to 2014
There is a same trend in real GDP and energy consumption in Thailand. In detail, the
figure 14 show that the real GDP in ThaiLand increased from 1994 to 1996, and have a
slight decreasing after 1996 but continue strongly increasing by two times in 2013.
Besides that, energy consumption also have a incline tendency. This figures increased
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from 1974 to  1997 and slight deline in 1998 and continue increasing to reach a peak at
2014.
4.1.10 Viet Nam
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Figure 19: The real GDP in Viet Nam from 1974 to 2014
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Figure 20 : The Energy Consumption in Thailand from 1974 to 2014
As we can see that, figure 18 and figure 19 show same trend of real GDP and energy
consumption in Viet Nam. Figure 18 show that Viet Nam real GDP increase from 1985 to
2005 and had a dramatic incline after 2006 and reach a peak at 2014. Real GDP in 2014
 


	45. 35
got the value  that is double compare with the real GDP in 2008. Energy consumption also
got the increasing tendency. From 1974 to 1997, this figures is so stable. VietNam
increased hardly the energy consumption from 2001 to 2010 and reach a peak at 2014
which the value double compare with 2005.
4.2. Country in aggregate
In this section that have a overall view about the real GDP and energy consumption of ten
countries in Asean through the information about mean, median, minimum and maximum
that will be show in table 3 and table 4 below.
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Table 3 :  Description Energy Consumtion in Asean from 1974 to 2014 (kg of oil equivalent)
BRUNEI CAMBODIA INDONESIA MALAYSIA MYANMAR PHILIPPINES SINGAPORE THAILAND VIETNAM
Mean 7,032.932 293.329 584.402 1,638.699 272.630 458.389 3,943.519 952.054 368.087
Median 6,995.904 277.645 611.516 1,603.732 270.893 456.743 4,587.520 879.266 289.767
Maximum 9,695.714 369.584 866.785 2,818.864 307.443 513.139 7,370.331 1,884.299 730.572
Minimum 3,846.213 252.161 310.315 575.594 246.102 416.694 1,640.488 386.353 253.937
Std. Dev. 1,231.616 40.713 187.789 743.050 14.192 24.129 1,581.787 478.715 138.366
Skewness -0.065 0.746 -0.018 0.190 0.446 0.525 0.035 0.377 1.310
Kurtosis 3.418 2.097 1.465 1.643 2.950 2.591 1.836 1.770 3.477
Jarque-Bera 0.311 2.283 3.831 3.229 1.297 2.065 2.210 3.383 11.530
Probability 0.856 0.319 0.147 0.199 0.523 0.356 0.331 0.184 0.003
Sum 274,284.300 5,279.914 22,791.690 63,909.270 10,632.570 17,877.170 153,797.200 37,130.090 14,355.370
Sum Sq. Dev. 57,641,356 28,178.080 1,340,065 20,980,708 7,654.181 22,124.400 95,077,946. 8,708,372. 727,513.8
Observations 39 18 39 39 39 39 39 39 39
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Table 4 :  Description Gross Domestic Produc in Asean from 1974 to 2014 (million USD)
BRUNEI CAMBODIA INDONESIA LAO_PDR MALAYSIA MYANMAR PHILIPPINES SINGAPORE THAILAND VIETNAM
Mean 6,307 6,864 249,652 3,272 99,152 180,862 84,808 90,381 134,047 55,422
Median 4,366 4,658 140,001 1,769 72,176 26,850 64,085 73,776 115,536 34,466
Maximum 17,257 16,709 917,870 11,772 326,933 1,563,760 284,582 307,872 387,253 186,205
Minimum 1,074 588 27,228 599 9,890 3,680 13,781 5,261 13,703 6,293
Std. Dev. 4,714 4,616 264,554 3,131 92,510 362,426 73,012 89,615 109,497 51,768
Skewness 1.168 0.759 1.617 1.558 1.205 2.675 1.411 1.156 0.936 1.241
Kurtosis 3.126 2.309 4.321 4.211 3.307 9.463 4.005 3.306 2.865 3.348
Jarque-Bera 9.346 2.668 20.843 14.440 10.079 99.707 15.325 9.299 6.018 7.855
Probability 0.009 0.263 0.000 0.001 0.006 0.000 0.000 0.010 0.049 0.020
Sum 258,574 157,881 10,235,737 101,434 4,065,220 6,149,300 3,477,140 3,705,638 5,495,933 1,662,659
Observations 41 23 41 31 41 34 41 41 41 30
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As we can  see that, the table 3 shows the imformation about the energy consumtion of
Asean from 1974 to 2014. In this period, energy consumption in Brunei is highest that is
the mean is 7,032.932,median is 6,995.904, maximum is 9,695.714 and minimum is
3,846.213. Beside that, the country that have the energy consumption has lowest in this
period is Myanmar those are mean is 272.630, median is 270.893, maximum is 307.443
and minimum is 246.102.
In the term of Gross domestic product, table 4 shows that Indonesida had best
Gross Domestic product in this period those are Sum is 10,235,737; mean is 249,652 and
median is 140,001. But is this period, there is a year that Myanmar get the highest real
GDP about 1,563,760. By contrast, Lao had a lowest real GDP in this period with the
figure those are mean is 3,272; median is 1,769; maximum is 11,772. Although get high
real GDP in this period but Indonesia did not use more energy compare with the other
countries. On the other side, the real GDP in Brunei was not hight but this country used
too much energy in this period.
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Chapter 5:Empirical Results
5.1.  Panel Unit Root test
The LLC (2002) will be applied to test the unit root or stationary as giving above. The
null hypothesis is that there is a unit root and alternative hypothesis is that there is no unit
root. The number of lag length will be selected automatically by using Schwarz Info
Criterion and the test also assume that there is an intercept and without trend. The result
will be show in the Table 5 there are:
Table 5: Result of panel LLC (2002) unit root test
Variable Level First Difference
Real GDP 15.0878 (1.0000) -3.3998 (0.0000)
Energy 5.27597 (1.0000) -10.4134 (0.0000)
Capital 9.44829 (1.0000) -3.51791 (0.0002)
Human capital 3.87612 (0.9999) -4.52266 (0.0000)
Export 12.9803 (1.0000) -7.40995 (0.0000)
Import 9.60736 (1.0000) -9.1245 (0.0000)
CO2 emission 4.44319 (1.0000) -6.61437 (0.0000)
As we can see that, the table 2 shows the result after run LLC (2002) unit root test. This
table show all variable are non-stationary at level such as real GDP is 15.0878 at the p-
value 1.0000, energy is 5.27597 at p-value 1.0000, capital is 9.44829 at the p-value
1.0000, Human capital is 3.87612 at the p-value 0.9999, export is 12.9803 at the p-value
1.0000, import is 9.60736 at the p-value 1.0000 and CO2 emission is 4.44319 at the p-
value 1.0000. After take the first difference, all variables are stationary at 1% significant
level. By the other word, all variables are integrated of order one I (1).
5.2. Panel cointegration test
When all variable are integrated of order one I (1) that the can apply the Pedroni (1999)
to test the cointegration between the variables. The test will get the number of lag length
by using Schwarz Info Criterion and the test also assume that there is an intercept and
without trend with the null hypothesis is that there is no cointegration between the
variables and alternative hypothesis is that there is cointegration between. The result will
be show on the table 6.
 


	50. 40
Table 6: Panel  Pedroni (1999) cointegration test
Statistic Prob.
Within-dimension
Panel v-Statistic
Panel rho-Statistic
Panel PP-Statistic
Panel ADF-Statistic
0.746541
-2.710183***
-6.520471***
-5.422954***
0.2277
0.0034
0.0000
0.0000
Between-dimention
Group rho-Statistic
Group PP-Statistic
Group ADF-Statistic
1.231320
-3.260011***
-2.703064***
0.8909
0.0006
0.0034
Notes: ***,**,* indicate statistical significance at 1%, 5%, and 10% level of significance,
respectively
Table 3 show that result that three of all Within-dimension are significant at 1% level
those are panel rho-Statistic (0.0034), panel PP-Statistic (0.0000) and panel ADF-Statistic
(0.0000). Besides that, there is two of Between-dimention also significant at 1% level
those are group PP-Statistic (0.0006) and group ADF-Statistic (0.0034). That means
reject the null hypothesis and accept the alternative hypothesis that there is cointegration
between the variables. Thus, by this result can conclude the existence of a panel long-run
equilibrium relationship between the variables. By other words, in the long run when the
change in one factor that will influence on the other factor.
5.3. Granger causality test
Because the variables exist the cointegration or long-run relationship, so that a panel
vector error correction model (VECM) will be estimated to perform Granger-Causality
tests. The results have shown in the table 7 below:
Table 7: Result of Granger causality test with VECM
Independent variable Dependent variable
ΔGDP
ΔGDP
ΔEnergy 0.898 (0.5320)
ΔCapital 2.559 (0.0333)
ΔHuman capital 0.257 (0.9742)
ΔExport 0.82 (0.5916)
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ΔImport 0.523 (0.8277)
ΔCO2  emission 1.067 (0.4146)
ECT -0.08 (0.8224)
Dependent variable
ΔEnergy
ΔGDP 2.089 (0.0744)*
ΔEnergy
ΔCapital 3.679 (0.0054)
ΔHuman capital 1.9 (0.1032)
ΔExport 3.513 (0.0070)
ΔImport 2.506 (0.0364)
ΔCO2 emission 4.952 (0.0008)
ECT -0.361 (0.0000)***
Notes: ***,**,* indicate statistical significance at 1%, 5%, and 10% level of significance,
respectively
Table 4 shows the information that in the economic model there is existence the short-run
causal relationship from capital to real GDP with significance at 5% level. That means
when the capital change in short run that will be cause the change of real GDP. This
result similar with the result of Narayan and Smyth (2008), they also found that capital
formation Granger cause real GDP. Besides that, there is no long-run causal relationship
from energy to real GDP that means changing in the consumption in energy that will not
lead to the change of real GDP in short ru`n.
There is no causal relationship from human capital, export, import and CO2
emission to real GDP in short run. That means when the change in human capital, export,
import and CO2 emission that will not influence to the change of real GDP in short run.
In long run, there is no causality relationship from energy consumption to real
GDP or changing in energy consumption in long run that will not lead to the change in
real GDP.
In the energy model, there is existence the short run relationship from real GDP to
energy at 10% significant level and long-run causal relationship from real GDP growth to
energy at 1% significant level. That means, the change in real GDP that will cause the
change in consumption of energy in both long run and short run. Besides that, there is
existence the short-run causal relationship from capital to energy at 1% significant level,
from export to energy at 1% significant level, from import to energy at 5% significant
level and from CO2 emission to energy at 1% significant level. By the other word, in
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short run the  change in export, import, CO2 emission that will cause the change in energy
consumption. The result also so that human capital does not exist the causal relationship
from this variable to energy consumption in short run or the change in human capital will
not cause the change in energy consumption in short run.
5.4. Fully modified ordinary least square (FMOLS):
There is a cointegration relationship between the variables after running panel
cointegration test, so we can estimate the long-run parameters of the model by using the
Fully Modified Ordinary Least Square (FMOLS) technique. The result will be shown on
the table 8 below:
Table 8: Result of Fully modified ordinary least square
Dependent variable
(real GDP)
Independent variables
Capital 0.558***
(0.0000)
CO2 -0.421***
(0.0000)
Energy 0.293***
(0.0000)
Export 0.616***
(0.0000)
Human capital 0.026**
(0.04910)
Import -0.205**
(0.0132)
R-squared 0.97
Notes: ***,**,* indicate statistical significance at 1%, 5%, and 10% level of significance,
respectively
All variables are measure in natural logarithms.
Table 5 shows the result thatin the long-run, the positive effect from capital, energy,
export to real GDP at 1% significant level, positive effect of human capital to real GDP at
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5% significant level,  negative effect from CO2 emission to real GDP at 1% significant
level and negative effect from import to real GDP at 5% significant level.
In detail, when capital increased 1% that lead to the increasing of real GDP with
0.558%. The result suggest that when countries increase in capital or physical capital that
means increasing in investment in physical capital that will be help to increase the real
GDP in long run. This result also found in the paper of Narayan and Smyth (2008) that is
capital formation granger cause real GDP positively. In the reality we can see that the
developed countries have more investment in physical capital and this picture may be
same in developing countries in ASEAN.
Besides that, human capital also role the importance role in the economy as we
can see in the result that there is positive significant relationship between this factor and
real GDP. The increase in human capital with 1% that will be lead to the increase in real
GDP with 0.026% this figure may be less than the figure of physical capital but the
human capital is the very importance factor in the economy. So that, the necessary in
developing countries is that care about the increased investment in education that will
lead to increase the real GDP in long run.
As we can know that, there are many papers those researched about the
relationship between the energy consumption and real GDP. There were many results
about this topic such as there is Long-run and short-run causalities run from energy
consumption to GDP by Chien-Chiang Lee (2005), energy consumption Granger cause
real GDP positively in the long run by Narayan and Smyth (2008) and bidirectional
causality between GDP and energy consumption by Glasure and Lee (1998). In this result
of FMOLS there is positive effect of energy consumption to real GDP with high
significant level. When energy consumption increased 1% that will be lead to 0.293%
increased of real GDP. The results showed the information that if countries in ASEAN
want to increase GDP they must increased more energy. However, non renew energy is
limited and have bad effect to environment so that the policy makers must have more
poclies to encourage for using more renew energy instead of non renew energy.
In term of export, the result shows that there is positive effect of this factor to real
GDP with high significant level. When export increased 1% that will be lead to increase
of real GDP with 0.616%, the result give the information that developing countries in
ASEAN should be increase export the products and services to the other countries on
over the world that will lead to increasing the real GDP.
By contrast, there is negative effect of export to real GDP with high signigicant
level. The result shows that when export increased 1% that lead to real GDP decreasing
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0.205% that means  the countries in ASEAN should decrease import the product and
services from the other countries if they want to increase their real GDP in the long run.
The result also showed that CO2 emission had the negative effect to real GDP with
high significant level. Increasing in CO2 emission with 1% that lead to the decrease of
real GDP with 0.421%. If he countries in ASEAN want to increase real GDP in long run
that should decrease the CO2 emission. The policy makers must give some policies that
control the CO2 emission of the firms such as allowed the quantity of CO2 emission of the
firms.
In summary, the result shows that in the long-run, when capital, energy, export,
human capital increase 1% that lead to increase of real GDP with 0.558%, 0.293%,
0.617% and 0.0262% respectively. Besides that, there are 1% increasing of CO2 emission
and import leading to the decreasing of real GDP with 0.421% and 0.205% respectively.
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Chapter 6: Conclusions  and Policy Implications
6.1 Conclusions
The goal of this paper is investigate the relationship between energy consumption and
real GDP in Asean. The panel Asean data was collected from World Bank from 1974 to
2014 and applying the panel unit root test LLC (2002), panel cointegration test Pedroni
(1999) and VECM Granger causality test.
The result was got from the cointegration tests is that there is a cointegration
relationship or long-run relationship between the variables.
The results from the VECM granger causality test are long-run causality from real
GDP to energy consumption and short-run unidirection causality from real GDP to
energy consumption. Besides that, in the Granger causality test there is a causality
relation from capital to real GDP and causality relation from capital, export, import, CO2
emission to energy consumption in short-run. The Granger causality also give that there
is no causality relation from energy to real GDP, by this result may show that when the
countries in Asean have the policy to control or limit the energy consumption that will
not influence to the real GDP in short-run and long-run and in the long-run and short-run
the real GDP increasing that may be cause the energy consumption.
The result of fully modified ordinary least square show that almost the variable
have positive effect on real GDP with high significance level such as capital, energy,
export, human capital. That may be mean that when countries in Asean invest more in
capital, human capital and increase export that will be lead to increase the real GDP in
long-run. By contrast, by the result that is negative effect of CO2 emission and import on
real GDP with high significance level that mean these countries should reduce as much as
possible CO2 emission and import for increasing the real GDP in the long-run.
6.2 Policy Implications
Energy, non-renewable energy, had been a importance factor not only in the economic
but also in the life human because of its limitation and bad effect to the environment. But
there is no causality relation from energy consumption to real GDP in long-run and short-
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run. So that,  that is necessary to have some policies to control the consumption of non-
renewable energy of the people especial the firms.
There is a long-run and short-run causality relation from real GDP to energy
consumption, so that the policy maker should have a strategy to encourage to the people
and the firm using the renewable energy such as solar energy, wind energy, water energy
that was amicable to environment and save the non-renewable.
The policy makers should have some strategy to encourage the investment of
capital, human capital and increasing export to make the increasing real GDP in the
future.
6.3 Limitations of the study
The data in this thesis that collected from Word Bank about Asean was missing so much
such as energy consumption data of Laos, human capital data of Singapore and missing
of some other countries data. Besides that, labor is a importance factor but the data of this
variable was stationary at level so it was not added to the model.
There is many methods to test the panel unit root and panel cointegration but this
thesis just apply one method for each test because of the knowledge limitation of the
author so that can check carefully the panel unit root and cointegration of the variables.
Tải bản FULL (94 trang): https://bit.ly/3Uxf8G5
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