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Abstract 

This paper examined the economic impact of crude oil 

exportation on selected ASEAN countries (Bangladesh, 

Philippines, Indonesia Malaysia and Thailand) from 2008 – 

2017. The objective of the study is to look at the impact of oil 

exportation on the economic growth in these selected countries. 

Secondary data were collected based on the model used in the 

research work and unit root test was conducted on the data to 

test their stationary, after which Panel Bayesian Vector 

Autoregressive (PBVAR) model was adopted to examine the 

relationship between them and impulse response was also 

employed for the analysis. The result obtained from the 

empirical analysis shows that the higher performance of the 

export and oil rents are the major influencing factors for the 

economic growth of the selected AEC countries.  

Keywords: Crude oil export, selected AEC countries, Panel 

Bayesian VAR 

Introduction 

The role of exports in economic growth is not a new 

research topic in the field of international trade and economic 

growth, but it remains important to economists and 
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policymakers in formulating a proper growth policy. The effect 

of economics of scale, industrialization, and import of capital 

goods and intermediate will be increased by exports. Ultimately, 

exports will also increase foreign exchange earnings and create 

more employment opportunities in the domestic market. This 

paper seeks to investigate the relationship between crude oil 

export and economic growth and its impact on oil export 

countries. Business and financial economists pay significant 

attention to the impact of oil and other energy prices on 

economic activity, but the mainstream theory of economic 

growth pays little or no attention to the role of natural resources 

in promoting or enabling economic growth. Owing to its 

strategic nature, oil is an important commodity, affecting world 

economies. The empirical analysis starts by analyzing the panel, 

analytic properties of the data which is followed by examining 

the nature of causality among variables. Positive oil price shock 

tends to affect the economies of oil importing countries 

differently than oil exporting countries. Increasing Crude oil 

price might be considered bad for oil importing countries, but 

good news for oil exporting countries. The reverse might be 

expected for oil price decrease. The causal relationship between 

energy consumption and economic growth has been widely 

studied. The direction of causality is highly relevant to policy 

makers. Oil is an input in the production process, since it is used 

in other economic activities. Many countries deficiency energy 

resources and generally depend on imports of crude oil, natural 

gas, and coal for their industrial and residential energy needs, 

transportation, and electricity generation. In these cases, there is 

a positive relationship between energy consumption and 

economic growth.   

The purpose of this research is to explore the effect of 

crude oil export on the economic growth in selected AEC 

countries over a period of 10 years (2008- 2017). Methodology 

adopted in this research is Panel Bayesian Vector 

Autoregressive Model. Variables are selected upon the criteria 

and guidelines of theories, previous empirical evidences and 
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availability of the data. Even though there still have many 

factors that affects economic growth, the author could not 

include all of them because of data limitations and methodology 

constraints. 

 

Literature Review 

 
Meaning of crude oil 

Crude oil is a naturally occurring, unrefined petroleum 

product composed of hydrocarbon deposits and other organic 

materials. A type of fossil fuel, crude oil can be refined to 

produce usable products such as gasoline, diesel and various 

forms of petrochemicals. It is a nonrenewable resource, which 

means that it can't be replaced naturally at the rate we consume 

it and is therefore a limited resource. 

Many theorists such as Idowu (2005) argued extensively 

on the relationship between oil exports and economic growth in 

Nigeria using Johansen’s multivariate Co-integration technique. 

After his test analysis, he concluded that there is a stationary 

relationship between oil exports and economic growth. He also 

said that there is a feedback causality between Oil export and 

GDP. Akanni(2007) used the PC-Give 10 (ordinary least square 

regression) to evaluate if oil exporting countries grows as their 

earnings on oil rents increases. After his test analyses with OLS, 

the result turned out to be positive and significant, that means 

there is a positive relationship between Oil rents and economic 

growth. Akanni concluded in his analysis that Oil rents in most 

oil developing countries in Africa do not promote economic 

growth.Hadi, etal (2009) made an investigation using Cobb- 

Douglas production function to check if the income generated 

from Iran’s Oil export has an impact on their economy.The 

result stated that Iran’s economy adjusts quickly to shocks and 

there level of technology is progressing. Therefore oil exports to 

Iran contributed to their real income through real capital 

https://www.investopedia.com/terms/p/petroleum.asp
https://www.investopedia.com/terms/n/nonrenewableresource.asp
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accumulation. Also Mohammed and Amirahi (2010) made an 

investigation using Error correction model of ARDL to check if 

factors like world oil demand and supply, oil price and 

production capacities enhances export growth in Iran. From their 

result, the observation made was that there is an inverse 

relationship between consumption of oil products and revenues 

from oil export. Khaled, etal (2010) conducted a Causality test 

using Co-integration method to test if export sector in Libya 

enhances economic growth in Libya. From the result obtained, 

it shows that exports, price relatives and income are statistically 

co-integrated. Therefore Khaled concluded that both value of 

export and economic growth are related to each other. According 

to Odularu (2010), he made an empirical investigation on the 

impact of crude oil production on Nigeria economic growth with 

the use of ordinary least squares and CobbDouglas production 

functions. His result showed that the production of crude oil in 

Nigeria contributed well to economic growth but has not made 

any significant improvement on the level of economic 

development. Khadijat, Afolabi (2011) carried out an empirical 

research on the impact of crude oil export on Nigeria economy 

using the Ordinary least square method (OLS) as his 

econometric technique to test its significance. From his result, it 

shows that some of the explanatory variables (labor, domestic 

consumption, crude oil export and total production) are 

statistically significant while capital is statistically insignificant. 

Khadijat concluded in his research that there is apparently a 

significant relationship between oil export and economic growth 

in Nigeria. Samadi (2011) also used VEC Granger Causality 

and Wald Test to test the hypothesis which stated that there is a 

relationship between exports and economic growth in Algeria. 

After the test analysis, the result reveals that the explanatory 

variables are non-stationary and therefore there is a causal 

relationship between economic growth and exports.  
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Table 1: Summary of the Empirical Studies Discussed and their 

Findings 
Year Authors Research Methodology Findings 

2005 Idown Relationship 

between oil 
exports and 

economic 

growth in 
Nigeria 

Johansen 

Multivariate   
co-

integration 

technique 

Stationary 

relationship 
between 

export and 

GDP 

2007   

 

Akanni Does Oil 

Exporting 

Countries 
grows as 

their 

earnings on 
oil rents 

increases 

Ordinary 

least square 

(OLS) 
 

There is a 

positive 

relationship 
between oil 

rent and 

economic 
growth in oil 

exporting 

countries 

2009  
 

 

Hadi, etal Impact of 
Oil export in 

Iran 

economy. 

Cobb-
douglas  

production 

function 

Oil exports 
contribute to 

real income 

through 
capital 

accumulation 

2010 

 

Mohammed 

and 
Amirahi 

Does factors 

like world 
oil demand 

and 

supply,oil 
price and 

production 

capacities 

enhance 
export 

growth in 

Iran 

Error 

correction 
Model 

 

There is an 

inverse 
relationship 

between 

consumption 
of oil 

products and 

revenues 

from oil 
export 

2010  

.` 

Odularu Impact of 

crude oil 

production 

Ordinary 

Least square 

and Cobb-

Crude oil 

production 

contributed 
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on Nigeria 

economic 
growth 

 

douglas 

production 
function 

 

to Nigeria 

economic 
growth but 

had no 

significant 

improvement 
on economic 

development 

2011   Samad Relationship 

between 
exports and 

economic 

growth in 
Algeria 

 

VEC 

Granger 
Causality 

and Wald 

test 
 

There is 

causal 
relationship 

between 

exports and 
economic 

growth 

  

The research framework and methodology 

The conceptual framework of the research 
In this study, the author examined the relationships 

between economic growth and crude oil export of the selected 

AEC countries (Bangladesh, Philippines, Indonesia, Malaysia 

and Thailand) by applying PBVAR to estimate the relationship 

of variables and this study relies on previous researches and 

empirical studies.  

Figure 1: Conceptual Framework of PBVAR model 

 

Source: Author's Illustrations 
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The author studied the determinants of economic growth 

in the selected AEC countries based on the other research 

papers, empirical research and theories. Many other variables 

may also affect the economic growth of AEC countries, but the 

author collected the data with the aim to achieve the objective of 

this study. For this reason, the author looks into the relationship 

between economic growth and crude oil export using Panel 

Bayesian VAR approach. The conceptual framework for this 

study is shown as in Figure 1. 

In this study, the author selected the variables that are 

available and suited to the model and methodology. In reality, 

there have many variables that effect on the economic growth in 

these AEC countries and many ways to take the research. Apart 

from, many studies have been developed related to this area with 

different country groups. However, the author would like to 

analyze the determinants of economic growth in these countries 

and interrelationships between them by using Panel Bayesian 

Vector Autoregressive (PBVAR) model. 

The author collected the secondary data for the study 

period of 2008-2017 which has 50 observations. Moreover, the 

author tested the collected data with panel unit root tests which 

are Levin-Lin-Chu (LLC 2002), I'm-Peasaran (2003) and 

Maddala (1999)and ADF & PP test. Based on the test results of 

panel unit root tests, the author tried to test with different panel 

data analysis. The research process is as shown in Figure 2. 
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Endogenous variables 

 

Source: Author's Illustrations 
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Variables Used in the Model and Sources of Data 

In this study, the author tests and estimates these data by 

applying Bayesian VAR (Karlsson, 2012) estimators for panel 

level. The data or information initially collects in a  large format 

from the World Bank and IMF in the form of spreadsheets of 

numerical data which are summarized, and analyzed before test 

results and conclusions. The observed variables used and their 

sources for this research are as discussed in the below Table 2. 

The author collected those data of selected AEC countries for 

the period of 2008-2017 from World Bank, IMF. 

Table 2. Variables, Definitions, Proxies and Data Sources 
Variables 
Notation 

Proxy/ 
Determinant

s 

Definition Units Data 
Sources 

RGD

P 

X 

(Y
) 

Economic 

Growth 

As a % of  

real GDP 

% World 

Bank 

ER Official 

exchange 

rate (LCU 

per US$, 
period 

average) 

 

Official 

exchange 

rate refers 

to the 
exchange 

rate 

determined 
by national 

authorities 

or to the 
rate 

determined 

in the 

legally 
sanctioned 

exchange 

market 

as an 

annual 

average 

based 
on 

monthl

y 
average

s (local 

currenc
y units 

relative 

to the 

U.S. 
dollar). 

 

Internationa

l Monetary 

Fund 

ORE Oil rents the 

difference 

between 

the value of 

%  

 

World 

Bank 
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crude oil 

production 
at regional 

prices and 

total costs 

of 
production. 

 

EXP Fuel exports  

 

As a % of 

merchandis
e exports 

 

`%  

 

World 

Bank 

Source: Authors' Illustration 

Empirical results and Findings 

 Result of Panel Unit Root Test  

The standard unit root test, LLC,IPS, ADF& PP  test was 

applied to determine the degree of stationary of the variables 

used in the model. Table 3 shows the calculated results of the 

panel data. 
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Table 3: Results of panel unit root test 

Va

ria

bl

e 

Le

ve

l 

LLC IPS  

Statistics Prob

abilit

y 

Statistics Probabi

lity 

 

Gr

o

wt

h 
R

G

D
P 

I 

(0) 

t 

 

-

3.67018*

**         

0.00

01 

W-

stat 

-

1.78306

***         

0.0373 Station

ary` 

 

Gr

o
wt

h 

E
R 

I 

(0) 

t 

 

 - 

7.95249*

** 

0.00

00 

W-

stat 

     

-

3.52643
*** 

0.0002 Station

ary` 

Gr

o

wt
h 

O

R
E 

I 

(0) 

t -

5.83801*

**         

0.00

00 

W-

stat 

-

2.81478

***         

0.00007

3 

 

Station

ary` 

Gr

o

wt
h 

E

X
P 

I 

(0) 

t -

3.20398*

**         

0.00

07 

W-

stat 

-

2.00653

***         

0.0224 

 

Station

ary` 

Source: Author's Calculation     

Note: *, ** and *** represent significance level at 10%, 5% and 1%   

respectively 
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Table 3: Results of panel unit root test ( Continued) 

V

ar

ia

bl
e 

L

ev

el 

ADF PP 

Statistics Proba

bility 

Statistics Proba

bility 

 

G

ro

wt
h 

R

G
D

P 

I 

(0

) 

C

hi

-
sq

ua

re  

20.13

10**         

0.028

0 

Chi-

squar

e 

19.6450*

*        

0.032

8 

Stati

onar

y` 

 

G
ro

wt

h 
E

R 

I 

(0
) 

       

C
hi

-

sq
ua

re 

     -

34.26
16*** 

0.000

2 

Chi-

squar
e 

     

62.1698*
** 

0.000

0 

Stati

onar
y` 

G
ro

wt

h 
O

R

E 

I 
(0

) 

C
hi

-

sq
ua

re 

 
27.90

06***         

0.001
9 

Chi-
squar

e 

28.8171*
**         

0.001
3 

 

Stati
onar

y` 

G
ro

wt

h 

E
X

P 

I 
(0

) 

C
hi

-

sq

ua
re 

9.589
30***         

0.001
4 

Chi-
squar

e 

12.3527*
**         

0.005
4 

 

Stati
onar

y` 

Source: Author's Calculation  by Stata 14   

Note: *, ** and *** represent significance level at 10%, 5% and 1%   
respectively 
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Table 3 shows the results of four Panel Unit Root Tests 

performed on the first tests to check the stationary status, and 

this is the prerequisite of to apply Bayesian VAR model. The 

panel unit root tests used in this research are Levin, Lin and Chu 

(1992), IPS, ADF and PP Fisher Type tests to examine the 

individual variables with all possible ways by applying Stata 

software. As a result, these tests are used to make sure variables 

are not stationary at I (1) and  I (2). All variables are stationary 

at the level I (0) by conducting growth form. 

 The Panel Bayesian Vector Autogressive model is 

based on the assumptions of all variables are stationary at the 

level I (0). None of the variables in this model are acceptable if 

the order of integration for stationary is I (1) and also I (2) and 

above. Therefore, it is essential for the data to be stationary at I 

(0) in order to fit with the criteria set for panel Bayesian Vector 

Autogressive model. 

The results of estimation of PBVAR-model 

This study is to examine the relationship between real GDP 

(RGDP), ER (Official exchange rate, ORE (oil rents) and EXP (oil 

export) of the selected AEC countries by PBVAR-Model. The 

Bayesian statistics approach is a very efficient method to estimate the 
panel vector autoregressive model. This approach can also reduce 

uncertain parameters and better forecasting accuracy ( (Sune, 2015)). 

As an alternative to approximating VAR models, which need 
stationary at level I(0). As seen in table 4, the estimation results 

indicate that   real GDP has an own positive shock and, also on official 

exchange rate, oil export and negative shock on the oil rents. The 
official exchange rate has an own positive shock and also on the real 

GDP and oil exports and negative shock on the oil rents. The oil rents 

have a negative own shock and also on the official exchange rate and 

positive shock on the oil rents and oil exports. The oil exports have 
positive shock to real GDP and negative shock to the official exchange 

rate and also positive shock on own itself. This interpretation is 

relatively less important than Impulse Response Function. 
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Table 4: Presenting the results of estimation from PBVAR-Model. 

Variables RGDP ER ORE EXP 

RGDPit-1  0.797001 

 (0.04911) 

[ 16.2296]  

 3.82E-08 

 (1.5E-08) 

[ 2.52167] 

-3.76E-13 

 (6.8E-13) 

[-0.54836] 

 7.36E-12 

(2.3E-12) 

[ 3.20691] 

RGDPit-2 
 0.087330 

 (0.04235) 

[ 2.06231] 

 3.73E-10 

 (1.3E-08) 

[ 0.02865] 

-8.47E-13 

(5.9E-13) 

[-1.43836] 

-4.42E-12 

(2.0E-12) 

[-2.23628] 

ERit-1  211492.4 

(317539.) 

[ 0.66603] 

 0.017938 

(0.09952) 

[ 0.18024] 

-3.59E-07 

(4.5E-06) 

[-0.08061] 

 8.32E-06 

 (1.5E-05) 

[ 0.55742] 

ERit-2  53907.74 

(159328.) 

[ 0.33834] 

-0.001818 

(0.04994) 

[-0.03641] 

-8.87E-08 

(2.2E-06) 

[-0.03968] 

 1.73E-06 

(7.5E-06) 

[ 0.23119] 

OREit-1 -1.08E+10 

 (4.4E+09) 

[-2.47989] 

-405.4697 

(1350.73) 

[-0.30019] 

 0.554956 

 (0.06136) 

[ 9.04404] 

 0.771854 

(0.20476) 

[ 3.76949] 

OREit-2 -9.90E+08 

(3.0E+09) 

[-0.33324] 

-131.7038 

(922.186) 

[-0.14282] 

 0.129159 

 (0.04201) 

[ 3.07432] 

 0.084632 

(0.13977) 

[ 0.60553] 

EXPit-1  3.19E+09 

(1.2E+09) 

[ 2.75842] 

-353.4917 

 (358.314) 

[-0.98654] 

 0.030643 

(0.01621) 

[ 1.89029] 

 0.694058 

(0.05461) 

[ 12.7096] 

EXPit-2  6.67E+08 

(9.0E+08) 

[ 0.73954] 

 116.7167 

(279.701) 

[ 0.41729] 

 0.003789 

(0.01265) 

[ 0.29964] 

 0.110608 

 (0.04274) 

[ 2.58767] 

     

C            4.48

E+10 

(9.6E+09) 

[ 4.67985] 

-7627.268 

(2972.18) 

[-2.56622] 

 0.362632 

(0.13447) 

[ 2.69682] 

-0.508013 

(0.45049) 

[-1.12769] 

R-squared  

 0.972281  0.345081  0.878862  0.970048 

Adj.R-

squared  0.965128  0.176070  0.847601  0.962318 

Sumsq. 

resids  7.44E+22  5.17E+09  9.530232  138.9470 

S.E. 
equation  4.90E+10  12914.59  0.554461  2.117111 

 F-statistic  135.9209  2.041764  28.11336  125.4985 

Mean 

dependent  4.08E+11  3834.421  1.221863  10.78567 

S.D. 

dependent  2.62E+11  14227.72  1.420298  10.90634 

Source: Author's Calculation by Eviews 8 

Noted: Standard errors in ( ) & t-statistics in [ ]     
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Moreover, the estimation results of Impulse Response 

Function (IRF) (shown in figure 4) indicated that whenever one 

standard deviation (one S.D. Innovations) of five selected 

ASEAN countries was shocked, then its effects on all variables, 

including RGDP, ER, ORE and EXP. 

 
Figure 4: The presentation of Impulse Response Functions 

(IRF) for the information for RGDP, official exchange rate, oil 

rents and oil export of Bangladesh, Philippines, Indonesia, 

Malaysia and Thailand   

According to the Impulse Response Function, the result 

shows that when the selected AEC countries had economic 

shocks by one standard deviation in real GDP, it had a 

continuing positive effect on it for the whole period. In the case 

of the response of real GDP to exchange rate, it means that real 
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GDP is affecting to exchange rate in that about nine years has a 

continuing positive effect from the beginning to the end. 
Additionally, the next graph shows that the response of real GDP 

to oil rents, meaning that real GDP is a negative affect to oil rents 

in that about six years and turn to the equilibrium and after that 

positive effect in the future. Also the response of real GDP to oil 

export case, it has the totally increasing positive effect from the 

beginning to the end. 

In response of exchange rate to real GDP graph, it has a 

positive impact to RGDP. Exchange rate is affecting to itself and 
exchange rate is firstly positive effect and then goes to the 

equilibrium from the eight years and in the case of the response of 

exchange rate of oil rents is a negative effect for about six years 

and after the six years it be returns to the equilibrium. Again the 

response of exchange rate to oil exports has a negative  effect for 

the first one year and then return to the equilibrium.  

In the graph of the response of oil rents to real GDP, oil 

rents are affecting to real GDP has a positive effect and downturn 

to the equilibrium after on RGDP and after nine years. In the case 

of the response of oil rents to exchange rate, it has a negative for 

the first three years and goes to the equilibrium for the rest of the 

year. The response function of the oil rents to itself has a totally 

positive for the ten years and similar with other variables as 

showed by the above Impulse Response Function. 

Conclusion 

In this paper, the authors described and implemented a 

Bayesian inference for revising the relationship between oil 

export and economic growth. The impulse response function 

result presented that each variable is sensitive to them when any 

shock affected to the economic system and the set of 

circumstances in the selected AEC countries. The analysis of 

this research concludes that higher performance of the export 

and oil rents are the major influencing factors for the economic 

growth of the selected AEC countries including Bangladesh, 

Philippines, Indonesia Malaysia and Thailand and exchange rate 

is less sensitive than the previous factors. 
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