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Abstract: 
Due to limitation of energy resources and its importance 

in the supply chain as the final products for consumers 

and inputs for manufacturers on the one hand, and On 

the other hand, due to the large fluctuations in prices and 

increased greenhouse gas emissions conservation 

policies and factors affecting supply and demand in 

recent decades have been considered by the scientific 

and policy communities.  

In this study, the relationship between energy 

consumption, export and economic growth in the 

industrial sector of the Iranian economy has been tested. 

For this purpose, the panel data of energy consumption, 

export and value added of the industrial sector in the 

ISIC 2-digit level detail over the years 2002 to 2012 

were used. 

To study causality and dynamics between variables in 

the industrial sector the Toda-Yamamoto causality and 

vector error correction model were used. The results 

show bidirectional short-run, long-run and strong 

causality between variables, Except for one case that 

from exports to energy consumption and economic 

growth in the short run, there is no causality. 
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 �$g�	+��)2012 :478e   �	/*�3/ � R�2�32014 :83e   � :�V
��

,/	�g�.1� 2014 :126  o5�@���� � $�)k# �- e2 �2014 :485 e

���> � *%?/++3 �2013 :470 l���/ � R�) �4 �2010 :1964.(  

                                                      
1. Shahbaz et al. (2014) 

2. Al-mulali & Sheau-Ting (2014) 

3. Dedeoglu & Kaya (2013) 

4. Lean & Smyth (2010) 

    U�	 v��") 7�� ��.2�[J# R�/ 7(�/	 $�	2� $I�	�@ 2b3 :/

   �+2�> $�G /	 7�%N2# 	�
� �0	�#- $��5�    ��/ 7�%N2# 	+ .!�3/

 0	/+2� ,*��2?	+*Q 01*)�!J# 2� $5JV#)VAR(  7E*@ ,�!�

     :/ �+�'J��/ ��� ��+ 7�%N2# 	+ .!�3+*� �.2�[J# $��3�# q/*Q 7�

 �3�#�3 0�.2�[J#!5�/2B 7%N2# �+ 6F3/ 0/- ,*#:- 0/2� /	 2932?

 a�/�	�. $FJ��V3/ �+2� 	�> 7� 2�[J# �+    6#��� �*�� 7%N2# .!3/

$# $@�&)�(# R��I@ 7> +*� �!53:   U�	 !�53�# �2�[J# !5� 0�.

$# 	/2C �+�'J�/ +	*# /	 R�3�.*E     �+ :/ A��� ,- 	+ 7�> !�5.+

 a�/�	 	+ 2�[J#�. $FJ��V3/  6�%"@ �  
�Z%8 +	*#    	/2�C �+�'J��/

$# .!32�?       7���	 ,*�#:- 0��5V# 2�� D��&)�(# �	�
� 7%N2# 	+

 �!N/��. $FJ��V3/  �  
�Z%8      2�F�+ `/*�3/ ��� 2�932?  
��Z%8   ��5�



24                    ���&'( )���*�� � ��� :... ,/2�/ 
&5T AI� 	+ D/	+�T � 0+�<JC/ !�	 �0123/ ;2<# ,��# 7(�/	 $�	2�  

 

�!� 
�@�
�) !3/1 �2014 :350.(  

  

2-2-  �B.C� D��(�'� 

  � D/	+��T �0123/ ;2<# R�� 7(�/	 +	*# 	+ 0+!&J# D�&)�(#

   
��/ �!�� ���93/ 0+�<JC/ !�	      D��&)�(# R��/ $��	2� 7�>

$# �2
� 0/2� .!5> H�> 7&)�(# R�/ 2J
� ��93/ 	+ !3/*@   02��?

��/!E 	+ 	�<JQ/ 7� �
3- 2J��� +/!&@ :/ 1  $)/5 �!� �+	�- .!3/  

  

3- E7FG� 5��  

3-1- ��%�� ����.B )�7�.H���= 

�+/+ U�	 0��/�# 6�)+ 7� 
�+�!"# 7%�E :/ $�*%��@ 0�.   0��.

 :/ �+�'J�/ �!�#    �	�+ 	+ $3��#: 02�� 0��.   ���@*> 0��.   D!�#


�+�!"# ,*p�.   $3��5��G/ 7> $3�#: R�5p�. � 0	�#- 0�.

,�2� 7� 
V�3 $# �!��� 7J�/!3 +*E� 2�[J# H� ,+*� /:  :/ ,/*@

�+/+ z)�C 	+ 0	/+2� ,*��2?	+*Q U�	 ) $�*%��@ 0�.panel 

var.+2> �+�'J�/ ( panel var  U�	var /+2� 	+ /	 �*�2# +	

�+/+ 7> D��'@ R�/ ��    $�# (6�3��) $�V�>2@ `*3 :/ �.    7�� .!5����

$# U�	 R�/ H�>    2�+��P# ��� /	 7J��/� 2�[J# R�� w�V@	/ ,/*@

   .+2�> R���V@ �.2�[J# 2��� 7J�O? 2�+�P# R�5p�. � ,- 7J�O?

 0	�JQ�� �2Bvar $# 2�: D	*T 7� :!���  

)1(  y��� + b��y��� = γ�
 + γ��y�,���� + γ��y�,����+ ε���  b��y��� + y��� = γ�
 + γ��y�,���� + γ��y�,����+ ε���  

�ε���ε���� ∽ N�O,Ω�		where	Ω = �ω�� oo ω���         

                

7)�V3+ 7> 0	*G 7�  0�.y��� �y��� .!5J�. �3�# 

 ε���  �ε���     �3���	/� ��� z��@2@ 7� �kJQ/ Dk�Eω�  �ω� 

$# 2F�!g� :/ 6PJ�# � �+*� 7'C� 2^>/!N .!5���  +	/� 0�.  �!��

$# 7'C� H� D=+�&# R�/ 	+  =�� D=+�&# 6�)+ R��. 7� !���

 ��/ 7V@2# 63�� 0	/+2� ,*��2?	 +*Q 0*F)/ H� 0	�JQ�� �2B

$# 6�g�@ /	  7�3*? 7� ~*B �J��� 	�JQ�� .!5.+    7�> 
��/ 0/

KL@ ,�g#/�   .
��/ �./2�B 02F�+ 2� 2�[J# �+ :/ H� 2. 0	/O?2

 2?/ 7JV)/b��  �!��V3 2'T 0���#ε��� KL@�   2�� $��PJ��# 2�d 2 y���  .
�/+ !./*QKL@�	/O?2 ,�#��. 0y���  2�y���  �!5.+ ,��3

 2?/ .!5J��3 7JB�� A.�> �2B 0/	/+ ~*B D=+�&# 7> 
�/ R�/

                                                      
1. Shahateet (2014) 

  2��: D=+�&# +*� 7J�*3 $��2@�# D	*T 7� =�� 0	�JQ�� �2B

$# 6T�N :+*�  

)2( 
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�e���e���� ∽ N�O,∑�		where	∑ = � δ�� δ��δ�� δ�� � 

⇒	y�� = F& + A�y�,��� + e��		, e�� ∽ N�O,∑�	 
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�	�#- e��/ ��2?  0�. 0!�&� ,�	+ ,*#:-    ::/ !�5@	�V8 � !5J��.

63�� �	�#-8 ��	�#- 63�� 0�. ρ :/ ���%�B `*3- ,�2�9 � �	�#-

 63��t ���%�B `*3 :/- ,�2�10 �63�� �	�#- t $g�+ `*3 :/-  2)*�B

7JB�� ���&@11 e�	�#- ��+ ��2?  !�&� R�� ,*#:- 0�.  � !5J��. 0

 ::/ !5@	�V8 �	��#-  0��. ρ  ����%�B-   �.�2? ,�2��$12 �  �	��#-t 

���%�B- .�2? ,�2�$13 � �	�#-t ADF .�2?$ 14.  +	*# 	�
�

      R��� 	+ ,*���2?	+*Q z�/2�  ,+*��3 z��>2@ u�2G :/ ��/

,*#:- 0/2� f%JI# 4G�P#     �k�Q/ n/��E/ 0�	 2�� f%JI# 0�.

 �!� �+: R��I@
�+ 7� $# �	�#-) 0!&� ,*#:- 7� .!5�-   0��.

R�F3��# 0�5V# 2� (0!&� R��    0+/2�'3/ R���I@ z�/2  :/ 02�?

 4(P# 2. 0/2�
�+ 7� $# �	�#- .!5�-   0!�&� ,�	+ ,*#:- 0�.

                                                      
6. Panel Cointegration Test 

7. Pedroni (1999) 

8. Panely-Statistics 

9. Panel Phillips–Perron type r-statistics 

10. Panel Phillips–Perron type t-statistic 

11. Augmented Dickey–Fuller (ADF) type t-statistic 

12. Group Phillips–Perron type ρ -statistics 

13. Group Phillips–Perron type t-statistic 

14. Group ADF type t-statistic 
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$# ,*#:- /	 $FJ��V3/ �!8 2'T 7� 2B     � 2'�T 7�� 2B .!�55>

D	*T 7� 6��P#H
		: ψ� = 1	  �H`		: ψ�Xψ < 1   0/2��

 ���@i$# �. ����	�#- 6��P# � 2'T 7� 2B .!   7�� 0!&� R�� 0�.

 D	*��TH
		: ψ� = 1	  �H`		: ψ� < 1  �����@ 0/2���i ���.

$# .!���  

  

3-5-  )��48 97;�� ����- �'B��) �������$ 97;��  )�7�

(��.7Q��  

*@*#�#�� � /+*@1  ��� 	+1995     H�� z�)�C 	+ �+��� U�	 H�

) 0	/+2� ,*��2?	 +*Q �!#VAR $�	2� 0/2� 7JB�� 6�!&@ (

 7(�/	 
�Z%8   2���� 7� 
V�3 U�	 R�/ .!3+/+ +�
5��� 02932?

U�	  0�. 
�Z%8 �V#/2�:) 
�/ 2�: 0��/�# 0/	/+2 �2013 :90(: 

1-      $FJ����V3/ 7�E	+ ,+*��� ,���g� 7��� 0:���3 U�	 R��/ 	+


��3 �.2�[J#. 

2-     7�(�/	 +*�E� 7�� U�	 R�/ ��.  $FJ���V3/    ��.2�[J# ,���#


��3 r��N. 

3- f&  :/ 0	���� � �+*� �+�� 	���� ,*#:- U�	   2���� 0�.

U�	 +�<JC/ 0�. .+	/!3 /	 $95� 

 

3-5-1-  )��48 R�C%� #�G% 97;�� ����-�������$  

 7��'C� +/!��&@ !����� /!��J�/ U�	 R���/ 	+ ) 7��5�
� 0���.k �!��# (

�+/+ �� 0	/+2� ,*��2?	+*Q  $%3�� 0�.)pvar(3  :/ �+�'J�/ �� /	

 {�IJ3/ 0�.	��&#   � �+2�> {��IJ3/ �@	/*� � H���>- !53�# *F)/

7��	 ����>�# +/!&@ ��� 0�. !N/� )d�`�(  � �+*�3 R��&@ /	

+*Q �!# H� 
��
3 	+ 7'C� +/!&@ �� /	 0	/+2� ,*��2?	   0��.

)k + d�`� 6�g�@ (  
�/ 2>� 7� �:= .��.+!5�/2B   {��IJ3/

7> +*� !./*Q 2VJ&# $3�#: 7'C�k ≥ d�`�     2�?/ ��� .!����

 7��> ����5> }2��B � ��2���F� 2��b3 	+ /	 2���: �2���[J# �+ �!��# 

 k + d�`� = 2:
�/+ ��./*Q !���  

)17( 

 y���y���! = "α�
α�
# + �α����� α�����
α����� α������  y�,����

y�,���� ! +
�α����� α�����α����� α������  y�,����

y�,���� ! +  ε���ε��� !  
                                                      
1. Toda & Yamamoto (1995) 

2. Ziramba (2013)  

3. Panel Var  

,- 	+ 7��>  ε���ε��� !   `*��3 :/ � $��V�>2@ �k��Q/ Dk���E 	/+2��� �

!�'� U��JQ/4  �,/	�g�. � $���2�/) 
�/1392 :42.(  

$%8 U�	 R�/ 	+  �� 2�/2� 75�
� 7'C� �*G 7g3- �d	k  �#/ 
�/

 0*F)/VAR  ��d+k $# +	�-2� 7'C�    7�� 6��)+ R��. 7� +*�

VAR     U�	 7�� 	*>O�# 0*�F)/ .
�/ ;�2&# 7JB�� U2J�?

 aV@2#�3 2.�M 7� ,*��2?	)SUR(5 $# +	�-2� � ��� � +*� �

7'C� z�/2  ,+*� 2'T �!)/� ,*#:- ��93/ ) 75�
� 0�.k   (7�'C�

$# ,*#:- �7)+�&# 2. 	+        R��/ ,*�#:- 0/2�� ���^# 0/2�� .+*��

 7> 7� 2By�  
�Z%8 y�  
�+�!"# �
��3α����� = 0  ,*#:-

$# +*�.  

 $�	2� 0/2� 	*b5# R�/ 7� 
�Z%8     7�� �U�	 R��/ ��� 02932?

 7)+�&#)VAR( $# R��I@ 2�: 6g� 7� 7JB�� U2J�? .��3:  

)18( 

�F�,� = α��` + k β�,m�`�<�
mX� VA�,��m

+ k δ�,m�`�<�
mX� EN�,��m

+ k γ�,m�`�<�
mX� EX�,��m

+ λ��`ECT�,����` + η�,�	 
)19( 

�S�,� = α�t0 + k β�,mt0
�<�
mX� VA�,��m + 

k δ�,mt0
�<�
mX� EN�,��m + k γ�,mt0

�<�
mX� EX�,��m + 

λ�t0ECT�,���t0 + υ�,�  
)20( 

���,� = α�t� + k β�,mt�
�<�
mX� VA�,��m + 

∑ δ�,mt��<�mX� EN�,��m + ∑ γ�,mt��<�mX� EX�,��m +λ�t�ECT�,����` + υ�,�  
 ~*B D=+�&# 	+d    � *�F)/ 0��.2�[J# $FJ��V3/ 7E	+ ����>�#

k      �,- � !��*�+) 
��/ *�F)/ 2�. 0/2� 75�
� 7'C� �*G2014 :

68(6.  

                                                      
4. White Noise 

5. Seemingly Unrelated Regression 

6. David & Ann (2014)  
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3-6- �L(�� G
�7�'= S1 (ECT)  

0	�#- 0�5V# �!# :/ �+�'J�/  0�.  +*�E� 0	/+2� 0�(Q \�"<@

  0��.2�[J# R��� $&�9�.  0+��<JC/  
��/   �$J��2B*3)1378 :

100(.  

�!# R�/ �.  7JQ�� $?+�� 7�$#  � !3*�  ��
3- :/ �+�'J�/ 	+

   ��.2�[J# ,���# $Z%8 a�/�	 q*<Q 	+ $%VC D�8kG/ 7� 0:��3

+	/!3 +*E�.   0	�JQ��� a�/�	 \�2<@ 7� 0:��3 �.*F)/ R�/ 	+ /O)

��@*> 2�[J# ,��# $Z%8 a�/�	 :/ 0	�JQ�� A3/+ �� D!#  *F)/ 0�.

$�3    $F3*�F� :/ $�P�C+ D�8kG/ 7> $3�#: q*<Q 7� .!���

 +2>	�>!5�/2B R��&@ 6#/*8 �� $&C/� 0��3+  *F)/ 0�.2�[J# �!55>

+	/!3 +*E��   +*�Q 0�.*F)/ 7� 6�*@  � *@\�   {��5JE/ 0	/+2�� 

 $# 2�O��3     u�P"# $�%VC A�3/+ � 7�2b3 :/ +2g��	 R�/ 	+ .!���

      �+�'J��/ �+*�� *�F)/ +	/� !���� 7�> $��.2�[J# R��&@ 0/2� �
5@

$# ++2? %� � 0* 	)��$  �2B1392 �16.( 

�!# \� *@ +*Q 0	/+2� u�P"@ R�/ $# 2�: D	*T 7� !���:  
  

)21(  

∆VA�,� = α��` + kβ�,��`
o

�X�
∆VA�,��� + kδ�,m�`

�
mX�

∆EN�,��m

+ kγ�,��`
�

�X�
∆EX�,��� + λ��`ECT�,����`

+ η�,�		 
  

)22(  

						∆EX�,� = α�t� + kβ�,�t�
o

�X�
∆VA�,���

+ kδ�,mt�
�
mX�

∆EN�,��m

+ kγ�,�t�
�

�X�
∆EX�,��� + λ�t�ECT�,���t�

+ η�,� 
  

)23(  

∆EN�,� = α�t0 + kβ�,�t0
o

�X�
∆VA�,��� + kδ�,mt0

�
mX�

∆EN�,��m

+ kγ�,�t0
�

�X�
∆EX�,��� + λ�t0ECT�,���t0

+ η�,�	 
  

                                                      
1. Error Correction Model 

)24(  

∆VA�,� = α��` + kβ�,��`
o

�X�
∆VA�,��� + kδ�,m�`

�
mX�

∆EN�,��m

+ kγ�,��`
�

�X�
∆EX�,��� + λ��`ECT�,����`

+ η�,�	 
 

∆   ���/ 7�V@2# 6 �'@ 2F%�8p�q  �m  �r   7�'C� +/!�&@   0��.

 �75�
�ECT ��@*> D�3��*3 0�(Q \�"<@ n�E  
�� 7� D!#

  � D!�#!5%� $)+�&@ 	/!P#ν�µ	 �υ  �η     .!5J��. �k�Q/ n/��E/

�!�8 2@�)+ R�  ��.*F)/ D2
�� 60  "�<@�  ��(Q \(ECT)  ,-

  ���@*> D�3���*3 7> 
�/  [J# D!�#�   +��P# 7�� /	 ��.2� )+��&@ 2$ 

# w�V@	/ �
3- D!#!5%�$  .!5.+  

  

  

4- ��	� �� 

 0123/ ;2<# � D/	+�T �0+�<JC/ !�	 R�� 7(�/	 7)�P# R�/ 	+

 0/2�23   ��� $J&5T 
�)�&B 7J�	10   2�'3    ��� 2J���� � R>	��>

�+/+ :/ �+�'J���/ $��V�>2@ 0���. �+/+ u���'%@) $��&(P# 0���.2  �

�+/+ $3�#: 02� 0�.3(    :/ 	*�b5# R��/ 0/2� .
�/ �!� $�	2�

 
��K 
��C 7� D/	+�T � �+��B/ U:	/ �0123/ ;2<# 0�.	�#-

 ���1390  $3�#: �	�+ 0/2�1390-1380     ��� � �!�� �+�'J��/

 0�.+��3EXJ�	 D/	+�T U:	/ :
�)�&B 7  e$J&5T 0�.VA :


�)�&B 7J�	 �+��B/ U:	/    � $J&5�T 0��.EN  012�3/ U:	/ :


�)�&B 7J�	 $B2<# �!� �+/+ ,��3 �$J&5T 0�. .!3/  

  

5- K%���  

5-1- �	7:B �&�� ����� � �I�� �
$� )��48 T$��% 

 79�J3,*#:- !N/� 7��	 R�� � ,/2�� ���/ )IPS(  �!5.+ ,��3

+*E�    ,��5��G/ \(�� 	+ !N/� 7��	99     2�+��P# 0/2�� !�T	+

 \(� 	+ �.2�[J#$# .!��� �#/  2B7�     0/2�� !�N/� 7���	 +*E�

$# +	 �.2�[J# 6 �'@ +*� �!5.+ ,��3 �   +*�E� ��.  $FJ���V3/ 

��/ 7V@2#4  �.2�[J#
�/  ��!E)6(.  

	+ P"@�u � �!# `*3 7� 7E*@ �� 2 �N ,+*� ��@*> �:��� 3��#:$ 

 � !� +�
5��� 7'C� 	�
� 2^>/!N �7&)�(# +	*#7E*@ ��   �	��#- 7�

7'C� +/!&@ {�IJ3/ 	+ 7> �@	/*� 7B2T �. $# $�*E  �!5>3  7'C�

!� {�IJ3/ 75�
� 7'C� ,/*58 7�  ��!E)7(.  

                                                      
2. Cross Section Data 

3. Time Series Data  

4. Cointegration of Order One 
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5-2-  )��48 T$��% 97;�� ����- �������$  

       0��.*F)/ 	+ 7�5�
� 7�'C� 7�� +/!�&@ 7�� 7E*@ ��VAR   R���

�.2�[J#   �!�# ��.2�[J# $FJ��V3/ ��/ 7V@2# �VAR    	��
� ���

  7�'C� z�/2��  � !��� �+: R����I@ 7�'C�  ���.2�[J# 7��5�
� 0���.

7'C�)    
�B2? 	/2�C $�	2� +	*# !)/� ,*#:- �� (�*� �@ ��/ 0�.

) ��!E 	+ ,- ]��J3 7>8    ,- 	+ 7�> 
��/ �!�� �+/+ ,��3 (j 

7'C�  � 75�
� 0�.i AI�2�: .!5J�. $J&5T 0�.  

- ]��J3 ,*#: 
�Z%8  /+*@– $# ,��3 *@*#�#��     �!�8 :/ 2��d !�.+

 7(�/	 +*E� 
�Z%8        2���� R��� �012�3/ ;2�<# 7�� D/	+��T :/

 7(�/	 *F)/ 0�.2�[J# 
�Z%8  .+	/+ +*E� 7B2G �+  

  

5-3- )��48 T$��%  ���K� �L���0%�  

�� 7E*@ 7� �J3�] 6T�N :/ ,*#:- 0�. �. $FJ��V3/ �$3�	!� 2^>/ 

�	�#-  0��.  ,*�#:- � }2�B  2'�T  �5V# $ 2��   +*�E� �!�8  	/+2�� 

�. $FJ��V3/ /	 +	 $# !55>      2�?/ �$3�	!�� 2�b3 u�VG R�5p�.

     $�'5# 	/!�P# 2�F�+ �	��#- A� � �	�� 
V^# 	/!P# ��/ �	�#-

 $�# +	 2'T 7� 2B �!5��� 7J�/+ �	��    e$3�	!��) +*��1999 :

668.( /2��5��R 7(�/	 D!#!5%� ��R   *�F)/ 0��.2�[J#  +*�E� +	/+ 

E) ��!9.(  

  

5-4-  ������.B ����� J77��K� �L���0%�  

 0�.	/+2� +/!&@ R��&@ 0/2��. $FJ��V3/  2K/ ��2@�# �	�#- �+ :/

)λ-Trace(   �s��� 2�+��P# 2^>/!N � )λ-Max(    �!�� �+�'J��/

 	/+2� H� +*E� �	�#- �+ 2. .
�/�. $FJ��V3/  /	!��L@ $#  !55>

 /2�:�t�> �	�#- 
04/12 =λ-Trace  :/  $�3/2"� 	/!�P# 49/15 

 \(� 	+95 $��3 +	 2'T 7� 2B � 
�/ 2J�> %   .+*�� ��t�> 


�	�#- 72/7 =λ-Max  $3/2"� 	/!P# :/ 2J�>26/14   \(�� 	+

 ���JN/95$�3 +	 2'T 7� 2B � 
�/ %     H�� R�/2���5� � +*��

 ,��3 /	 ���� $(Q z�>2@$#  ���� 	/+2� H� R�/2��5� .!.+ !���L@ 

$# .+*� �E*@ �� R�/2��5) ��!E 7� 710 	/+2� H� (�. $FJ��V3/ 

 �/O)  7(�/	 H��.  $FJ���V3/      ;2�<# 0��.2�[J# R��� 
�V^#

.+	/+ +*E� �+��B/ U:	/ � D/	+�T �0123/  

  

5-5-  T$��%  97;�� #���U      �V� �� D�V��	�B � D�V�

�'= S7G
�  

 	+ 0	/+2� 0�(Q \�"<@ �!# R��I@ ]��J3 ��!E)11  �!�#- (

 �(Q \�"<@ z�2  .
�/))1-(ECT( 7)+�&# 	+  \�"<@ 0�.

     0��(Q 6�!�&@ �!�5.+ ,���3 � 
�/ $'5# 
#k8 0/	/+ �(Q

��@*>    ,- 0+!�8 	/!�P# � D!#!5%� $)+�&@ 	/!P# 
�� 7� D!#

��@*> 0�(Q 6�!&@ 
82� �!5.+ ,��3     	/!�P# 
��� 7�� D!#

   ,���3 z�2�  R�/ 0123/ 2�[J# +	*# 	+ .
�/ D!#!5%� $)+�&@

$#  �	�+ 2. 	+ !.+5/5   ���@*> 0��(Q !T	+     
��� 7�� D!�#

 $�# 6�!&@ D!#!5%� $)+�&@ 	/!P#     U:	/ 2��[J# +	*�# 	+ .+*��

 �	�+ 2. 	+ �+��B/04/0     ��. D/	+��T +	*�# 	+ � !T	+3/26 

��@*> 0�(Q !T	+ $# \�"<@ �	�+ 2. 	+ D!# .+*�  

  

1 �� 6 .!N/� 7��	 ,*#:- ]��J3 R�� � ,/2�� ���/ )IPS(  

2�[J#  
\(�  ��/ 6 �'@  

,*#:- 79�J3  
�	�#-  ���JN/ \(�  �	�#-  ���JN/ \(�  

VA  97/0 -  16/0  80/2 -  0  

!5J�. H� 7E	+ :/ 7J��V3/ �.2�[J# 7�.  EX  98/0 -  16/0  80/5 -  0  

EN  65/0  74/0  60/7 -  0  

<=>� :u�P"@ D�V��"#  

  

  ��17 .&@ ,*#:- ]��J3� +/!&@ R�75�
� 7'C�  

7'C� �*G  LR AIC SC HQ 

0 - 82/91  89/91  85/91  

1 86/957  80/84  06/85  91/84  

2 48/79  33/84  77/84  51/84  

3 34/68  92/83  56/84 * 18/84  

4 34/28 * 83/83 * 65/84  16/84 * 

 
#k8* $# 75�
� 7'C� �!5.+ ,��3 !���.  

<=>� :u�P"@ D�V��"#  
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 ��1 8 . ,*#:- ]��J3  
�Z%8 /+*@-) *@*#�#���� +*E� �!8 :  
�Z%8(  

7J��/� 2�[J#  KL@ 2�[J#�	/O?2   7� 2BH
  !)/� �	�#-  79�J3 02�?  

0+�<JC/ !�	  

0123/ ;2<#  
δ�,m�g = 0 

i=  �23�@1 j= 3�@1  
χ�= 87/14  ( 00/0 ) EN⟹ VA 

D/	+�T  
γ�,m�` = 0 

i= 23�@1 , j= 3�@1  
χ�= 99/22  ( 00/0 ) EX⟹ VA 

0123/ ;2<#  

 !�	0+�<JC/  
βU,pt0 = 0 

i= 23�@1 , j= 3�@1  
χ�= 87/16  ( 00/0 ) VA ⟹ EN 

D/	+�T  
γ�,mt0 = 0, 

i= 23�@1 , j= 3�@1  
Χ�= 00/3  ( 39/0 ) EX 	⇏ EN 

D/	+�T  

0+�<JC/ !�	  
βU,p ¡ = 0, 

i= 23�@1 , j= 3�@1  
Χ�= (5/7  057/0 ) VA ⟹ EX 

0123/ ;2<#  
δ�,mt¡ = 0, 

i= 23�@1 , j= 3�@1  
Χ�= 10/36  ( 00/0 ) EN ⟹ EX 

<=>�: u�P"@ D�V��"#–!5J�. ���JN/ \(� �J3/2� 6Q/+ +/!8/  
  

 ��1 9.  ,*#:- :/ 6T�N ]��J3�. $FJ��V3/ �	�#- :/ �+�'J�/ �� f%JI# 0�. )��+*E� �!8 : 	/+2� �. $FJ��V3/(  

  �	�#- ,*#:- 0�.  :/ }28 ���!V#   :/ }28 ���!V# !3�	 �  :/ }28 ,�!��!V# !3�	 �  

+�&�/ R�� 	+  

Panel v-Statistic 
06/6  

)00/0(  

34/6  

)00/0(  

24/5  

)00/0(  

Panel rho-Statistic 
04/2 -  

)00/0(  

04/3  

)99/0(  

43/1 -  

)07/0(  

Panel PP-Statistic 
7,07-  

)02/0(  

63/1 -  

)05/0(  

32/4 -  

)00/0(  

Panel ADF-Statistic 
86/8 -  

)00/0(  

97/1 -  

)024/0(  

58/5 -  

)00/0(  

+�&�/ ,��# 	+  

Group rho-Statistic 
61/2  

)99/0(  

70/4  

)1(  

29/1  

)9/0(  

Group PP-Statistic 
78/8 -  

)00/0(  

53/9 -  

)00/0(  

30/5 -  

)00/0(  

Group ADF-Statistic 
39/10 -  

)00/0(  

02/5 -  

)00/0(  

35/8 -  

)00/0(  

- !5J�. ���JN/ \(� �J3/2� 6Q/+ 2�+�P#  

<=>� :u�P"@ D�V��"#  
  

  ��110. R��&@ +/!&@ 0�.	/+2� �. $FJ��V3/  

,*#:-  2'T 7� 2B  6��P# 7� 2B  ,*#:- �	�#- 	/!P#  \(� 	+ $3/2"� 	/!P# 95%  ���JN/ U:	/  

2K/ ��2@�# 
r=0 * r≥1 55/35  79/29  00/0  

r≤1 r≥2 04/12  49/15  15/0  

�s�� 2�+�P# 2^>/!N 
r=0* r=1 50/23  13/21  02/0  

r≤1 r =2 72/7  26/14  40/0  

*  2B +	 2F3���� 7Ho  	/+2� H� +*E� ��. $FJ��V3/  \(� 	+5$# % .!���  

<=>� :u�P"@ D�V��"#  



$�%8 7#�5%<B  $�.�s�A.�s� 0+�<JC/ 7&�*@ � !�	 0�.�  ���� �������� ��	�
� � 
��� �	���  1395                    31 

 

 ��1 11. 0	/+2� 0�(Q \�"<@ �!# R��I@ ]��J3  

���.7Q�� 

$"� *@ 

7J��/� 0�.2�[J# 

D(EN)  �	�#-t D(VA)  �	�#-t D(EX)  �	�#-t 

ECT (-1) 055/0 -  57/3 -  0004/0-  08/3 -  26/0 -  1/2-  

D(EN(-1)) 19/1  09/7  0053/0-  74/3 -  77/6  99/4  

D(EN(-2)) 01/1 -  3/3-  0033/0-  3/1-  38/7  99/2  

D(EN(-3)) 4/0-  4/2-  0060/0-  33/4 -  72/2 -  04/2 -  

D(VA(-1)) 71/22 -  37/2 -  0416/0  52/0  81/186-  41/2 -  

D(VA(-2)) 45/8  83/0  6593/0  75/7 -  53/14 -  18/0 -  

D(VA(-3)) 67/27  42/2  0229/0  24/0  12/21 -  23/0 -  

D(EX(-1)) 02/0 -  3/1-  0002/0  69/1  32/0 -  18/1 -  

D(EX(-2)) 01/0 -  66/0 -  0002/0  66/1  22/0  74/2 -  

D(EX(-3)) 05/0 -  19/2 -  0003/0  49/1  1140209 23/1  

C 151143 2 668 1 45/0  2 

R-squared 52/0  42/0  45/0  

<=>� :u�P"@ D�V��"#  

  

  ��112 . ,*#:- ]��J3  
�Z%8 0+�<JC/ !�	 0�(Q \�"<@ 7)+�&# 	+ 02932?  

7J��/� 2�[J# KL@ 2�[J#�	/O?2    
�Z%8  7� 2BH
  !)/� �	�#- 79�J3 02�?  

0+�<JC/ !�	 

 

0123/ ;2<# 

��@*> D!#  
δ�,m�g = 0 

i= 23�@1 , j= 3�@1  

F= 14/10  ( 00/0 ) χ�= 44/3 ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

*@) 0*C�(�  
δ�,m�g = va

iλ= 0 

i= 23�@1 , j= 3�@1  

F= 32/9  ( 00/0 ) χ� 31/37= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

D/	+�T 

��@*> D!#  
γ�,��g = 0 

i= 23�@1 , s= 3�@1  

F= 82/1  ( 14/0 ) χ� 48/5=  ( 14/0 ) 
  
�Z%8 +	/!3 +*E�  

*@) 0*C�(�  
γ�,��g = va

iλ= 0 

i= 23�@1 , s= 3�@1  

F= 12/8  ( 00/0 ) χ� 51/32= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

va

tiECT 1, −
 D!#!5%� va

iλ =0 

t= 08/3  ( 00/0 ) 

F= 50/9 ( 00/0 ) χ�= 50/9  ( 00/0 ) 

  
�Z%8 +	/+ +*E�  

- .!5J�. ���JN/ \(� �J3/2� 6Q/+ 2�+�P#  

<=>� :u�P"@ D�V��"#  

  



32                    ���&'( )���*�� � ��� :... ,/2�/ 
&5T AI� 	+ D/	+�T � 0+�<JC/ !�	 �0123/ ;2<# ,��# 7(�/	 $�	2�  

 

  ��113.  ,*#:- ]��J3  
�Z%8 0123/ ;2<# 0�(Q \�"<@ 7)+�&# 	+ 02932?  

7J��/� 2�[J# KL@ 2�[J#�	/O?2    
�Z%8  7� 2BH
  !)/� �	�#- 79�J3 02�?  

0123/ ;2<# 

0+�<JC/ !�	 

 

��@*> D!#  
β�,mt0 = 0 

i= 23�@1 , k= 3�@1  

F= 24/6 ( 00/0 ) χ� 72/18= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

) 0*C��*@(  
β�,mt0 = en

iλ= 0 

i= 23�@1 , k= 3�@1  

F= 77/7 ( 00/0 ) χ� 10/31= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

D/	+�T 

��@*> D!#  
γ�,�t0 = 0 

i= 23�@1 , s= 3�@1  

F= 78/1 ( 15/0 ) χ� 34/5= ( 15/0 ) 
  
�Z%8 +	/!3 +*E�  

) 0*C��*@(  
γ�,� , = en

iλ= 0 

i= 23�@1 , s= 3�@1  

F= 32/3 ( 01/0 ) χ� 29/13= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

en

tiECT 1, −
 D!#!5%� en

iλ =0 

t= 56/3- ( 00/0 ) 

F= 71/12 ( 00/0 ) χ�= 71/12 ( 00/0 ) 

  
�Z%8 +	/+ +*E�  

- .!5J�. ���JN/ \(� �J3/2� 6Q/+ 2�+�P#  

<=>� :u�P"@ D�V��"#   

  ��114.  ,*#:- ]��J3  
�Z%8 D/	+�T 0�(Q \�"<@ 7)+�&# 	+ 02932?  

7J��/� 2�[J# KL@ 2�[J#�	/O?2    
�Z%8  7� 2BH
  !)/� �	�#- 79�J3 02�?  

D/	+�T 

0+�<JC/ !�	 

 

��@*> D!#  
β�,� ¡ = 0 

i= 23�@1 , k= 3�@1  

F= 14/2  ( 098/0 ) χ� 42/6= ( 093/0 ) 
  
�Z%8 +	/+ +*E�  

) 0*C��*@(  
β�,��g = ex

iλ= 0 

i= 23�@1 , k= 3�@1  

F= 51/2  ( 04/0 ) χ� 07/10= ( 04/0 ) 
  
�Z%8 +	/+ +*E�  

0123/ ;2<# 

��@*> D!#  
δ�,mt� = 0 

i= 23�@1 , j= 3�@1  

F= 08/11  ( 00/0 ) χ� 33,25=  ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

) 0*C��*@(  
δ�,mt� = ex

iλ = 0 

i= 23�@1 , j= 3�@1  

F= 47/11 ( 00/0 ) χ� 90/45= ( 00/0 ) 
  
�Z%8 +	/+ +*E�  

ex

tiECT 1, −
 !5%� D!#  ex

iλ =0 

t= 09/2  ( 038/0 ) 

F= 4,40( 038/0 ) χ�= 40/4  ( 036/0 ) 

  
�Z%8 +	/+ +*E�  

- .!5J�. ���JN/ \(� �J3/2� 6Q/+ 2�+�P#  

<=>� :u�P"@ D�V��"#

) ��!E12 ,*#:- ]��J3 (  
�Z%8  \�"<@ 7)+�&# 	+ 02932?

 $�# ,��3 /	 0+�<JC/ !�	 0�(Q   /2�� .!�.+0  ��	2�$  
�t�%8 

��@*> D!#1 :/ ,*#:- !)/� 2� �	0  /2� �   7�'C� ��� 0��.2�[J# z 

7)+�&# "<@�\ �+�'J�/ �(Q   ��	2� 0/2�� � 
�/ �!�$  
�t�%8 

!5%� D!#2 :/ ,*#:-  !�)/�  2�� �	0   n��E z�2�   "�<@�\  ��(Q     

))1-(ECT(  $�	2� 0/2� � 
�Z%8 ��*@ (0*C)3 :/  ,*�#:-  !�)/� 

2� �	0 /2 �z 7)+�&# 7'C� �� 0�.2�[J# "<@�\  z�2  � �(Q

                                                      
1. Short-Run Causality 

2. Long-Run Causality 

3. Strong Causality 

n�E "<@�\  �(Q))1-(ECT (   �!�� �+�'J��/ ,�#��. 	*G 7�

 u��(# .
�/ ��!E)12  7�(�/	 0123/ ;2<# 2�[J# :/ (   
��Z%8 

��@*>         2��[J# :/ � +	/+ +*�E� 0+��<JC/ !��	 7�� 0*�C � D!�#

 D/	+�T  
�Z%8 ��@*>    ��#/ +	/!�3 +*E� D!#   
��Z%8  ) 0*�C ��*�@ (

  D/	+���T � 012��3/ ;2��<# 2���[J# �+ :/ � +	/+ +*��E�  
���Z%8 

.+	/+ +*E� 0+�<JC/ !�	 2�[J# 7� D!#!5%�  

) ��!E u��(#13 0+�<JC/ !�	 :/ (   
��Z%8  ���@*>   � D!�#

C    D/	+��T 2��[J# :/ � +	/+ +*�E� 0123/ ;2<# 7� 0*   
��Z%8 

��@*>  �#/ +	/!3 +*E� D!#  
�Z%8    D���'@ ��
5@ � +	/+ +*E� 0*C



$�%8 7#�5%<B  $�.�s�A.�s� 0+�<JC/ 7&�*@ � !�	 0�.�  ���� �������� ��	�
� � 
��� �	���  1395                    33 

 

 ,*#:-  
�Z%8       :/ 6�T�N ]���J3 ��� ��(Q \�"�<@   
��Z%8  /+*�@-

  7�(�/	 +*V3 *@*#�#��   
��Z%8      	+ 0+��<JC/ !��	 7�� D/	+��T :/

��@*> D!#  	+ +	/*# 2��� 	+ � 
�/��@*>  D!�#   !���# U�	 �+

  	+ D/	+���T � 0+���<JC/ !���	 2���[J# �+ :/ .!5J���. 2F�!��g�

 7(�/	 D!#!5%�  
�Z%8 .+	/+ +*E� 0123/ ;2<# 
�� 7�  

) ��!E u��(#14     ;2�<# � 0+��<JC/ !��	 2��[J# �+ :/ (

 7(�/	 �0123/  
�Z%8  ���@*>       2��[J# 7�� 0*�C � D!�#!5%� �D!�#

.+	/+ +*E� D/	+�T  

u��(# �J3�] N6T� ~*B ��!E 7� 	+ �!��    +	*�# H�� :/ 2�d

 7(�/	 0123/ ;2<# 2�[J# 
�� 7� D/	+�T 2�[J# :/ 7>  
��Z%8 

 7(�/	 �.2�[J# 2��� R�� �+	/!3 +*E� 
�Z%8 ��@*>  D!#!5%� �D!#

.+	/+ +*E� 7B2G �+ 0*C �  

   

 T$��% �"$�F�9�� �B   D�V�(�'� .$�� T$��% �B #��8

�	7�4 J$� �� 

�J3�] 7� 
�+ �!#- R�/ 	+ 7&)�(#  R�� 7�*� �+ w�V@	/ 75�#: 	+

 ]��J3 �� 0+�<JC/ !�	 � 0123/ ;2<#D�&)�(# �29@$   $�%Q/+

*��. 0+!&J# � 	�?:��  �#$      � /	-2�
# 7�&)�(# 7�%�E :/ �!����

) ,/	���g�.1390(e ) ,/	���g�. � 0+*��V
�1388(e  � �+/:	���93

) R�"# r�V81383(e ) $g%#1383(e  ,/	�g�. � �!��> R#/+

)1392 .(  

 ;2<# :/ 7B2G H� 7(�/	 7> !3	/+ +*E� 02F�+ D�&)�(#

  $�# ,���3 /	 0+�<JC/ !�	 7� 0123/     7�&)�(# 7�%�E :/ e!�5.+

) 	*�!�&��� � 0	!���N1391(e  ,/	���g�. � 0+��-	!��T $5���N

)1386(e $�%�+ ) R��N+�J�/ � +/s31389(e   ,/	��g�. � $C+�T

)1393+ 7&)�(# 	+ .(    ) /	-2�
# a��*@ 7�> 02�F�2007  0/2�� (

   $�# ��
3- n��E ��3 ,/2�/ 7> 
'3 �!55>	+�T 	*�> �+:��   !����

      ;2�<# 7�� 0+��<JC/ !��	 :/ 7�B2G H� 7(�/	 �7JB2? ��93/

) 0+�VC 7&)�(# �#/ .
�/ �!� U	/�? 0123/1376  7�3*? ��. (

7(�/	 $�3 ,��3 0+�<JC/ !�	 � 0123/ ;2<# R�� /	 0/ .!.+  


� D���&)�(# ) ,/	���g�. � $3/*��%2005(1e   $����2> � 02��V>/

) 795��.1379KL@ �!8 (� D/	+�T 0	/O?2 2�d    !��	 2�� $�J'3

$# ,��3 /	 0+�<JC/ .!5.+  

) 	*�!�&� � 0	!�N 7&)�(#1391  H�� 7(�/	 �!5.+ ,��3 (

 D/	+�T 7� 0+�<JC/ !�	 :/ 7B2G 2�d$# $J'3  7&)�(# 	+ �!���

) R����	 	���>2(81386 7��(�/	 ( 
���Z%8  !���	 7��� D/	+���T :/

  0*�5.+ � $)+�8 0�!
# 7&)�(# � 
�/ �!� U	/�? 0+�<JC/

                                                      
1. Pahlavani (2005) 

)1390$# ,��3 (      	+ ��
5@ �7&��*@ ���N 	+ 0�.	*��> 	+ !.+

 $�# 0+�<JC/ !�	 l8�� D/	+�T 7&�*@ D!#!5%�    	+ ��#/ +*��

 0�.	*�>OECD  � D!#!5%� 	+��@*> D!#   7�(�/	  
��Z%8  �+

      7�> +	/+ +*�E� D/	+��T 7&��*@ � 0+��<JC/ !�	 ,��# 7B2G

      �+ R��� 7�(�/	 	+ 2� �N 7�&)�(# 7�9�J3 �� 	�?:�� 2�Q/ 79�J3

 .
�/ 0+�<JC/ !�	 � D/	+�T 2�[J#  

�J3 R�5p�.�]  7��  
��+  �!�#- / 	+ ��R  7�&)�(#   7�5�#: 	+

D�&)�(# ]��J3 �� D/	+�T � 0123/ ;2<# R�� 7�*� �+ w�V@	/ 

�29@$ E	�Q  *���. 0+!�&J# $ �  	�?:���  �#$    7�%�E :/ !����

 ) ,����^8 � 
��I� 7��&)�(#2014(e ) $��)2014(e  ����> � H���

)2011(e �-  � $)k# o�5�@ $� )2014(e 0+    ����> � *�%?�/ 0+

)2013(e ) $g�	+��2012(e ) ,/	�g�. � :�V
�2014(e  R�2�3

) 	/*��3/ �2014) ,/	���g�. � R��>	/ � (2010(2  6���<'@ ���� 7��>

) ��!E 	+ 02J���2�!� �+	�- (  .!3/  

     	*�!�&�� � 0	!��N a��*@ �!�� ��93/ $%Q/+ 7&)�(# �
5@

)1391 73*? ��. D/	+�T � 0123/ ;2<# R�� 7(�/	 75�#: 	+ (

7(�/	 $�3 ,��3 2�[J# �+ R�/ R�� /	 0/  .!.+  

  

6- �M��� 
 N-�  
��O  

[J# R�� 0��*� 7(�/	 $�	2� 7� 7)�P# R�/ �0123/ ;2<# 0�.2�

  
��)�&B 7J��	 �+��B/ U:	/ � D/	+�T   0��.23    $J&5�T 7�3�?

�+/+ :/ �+�'J�/ �� ,/2�/  $3�#: �	�+ $G 63�� 0�.1390-1380 

  ,*�#:- :/ �+�'J�/ �� /!J�/ 	*b5# R�/ 0/2� .
�/ 7JQ/+2�  
��Z%8 

/+*@- 7(�/	 *@*#�#�� 
�Z%8  .
B2? 	/2C $�	2� +	*# �.2�[J# R��

3 ]��J3$# ,��  !.+�E 7�     7�� D/	+��T 2��[J# :/ 7> 
)�N H�

 7(�/	 0123/ ;2<# 
�Z%8  2��� R�� +	/*# 2��� 	+ �+	/!3 +*E�

 7(�/	 �.2�[J# 
�Z%8  .+	/+ +*E� 7B2G�+  

 7#/+/ 	+ 
�Z%8 ��@*>    � D!�#!5%� �D!�# ��*�@    R��� (0*�C)

    
82�� � 0+��<JC/ !��	 � D/	+�T �0123/ ;2<# 0�.2�[J#

�(Q 6�!&@��@*> 0        D!�#!5%� $)+��&@ 	/!�P# 
��� 7�� D!�#

 ,*#:- ]��J3 .!� $�	2��. $FJ��V3/  �!5.+ ,��3 $3�	!� 63��

�. $FJ��V3/  	/+2� H� +*E� � �.2�[J#�. $FJ��V3/  ]��J3 .
�/

     +*�E� �!�5.+ ,���3 ��(Q \�"<@ 0*F)/ :/ �+�'J�/ �� 7&)�(#

 7(�/	 
�Z%8  �T �0123/ ;2<# 0�.2�[J# R�� 7B2G �+ � D/	+�

��@*> 	+ 0+�<JC/ !�	  � D!#!5%� �D!#��*@ $# (0*C)   � !����

��@*> 	+ �
5@       ;2�<# 2��[J# 
��� 7�� D	/+��T 2�[J# :/ D!#

 7(�/	 0123/ 
�Z%8  7(�/	 �#/ +	/!3 +*E� 
�Z%8   0*�C � D!#!5%�

                                                      
2. Erkan et al. (2010) 



34                    ���&'( )���*�� � ��� :... ,/2�/ 
&5T AI� 	+ D/	+�T � 0+�<JC/ !�	 �0123/ ;2<# ,��# 7(�/	 $�	2�  

 

  a��/�	 `/*3/ 2�[J# R�/ :/ R�5p�. .+	/+ +*E�  
��Z%8    !��	 7��

 a�/�	 ]��J3 .+	/+ +*E� 0+�<JC/ 
�Z%8  � �(Q \�"<@ U�	 �+

/+*@-  7(�/	 H� :/ 2�d *@*#�#�� 
�Z%8 .!5J�. 2F�!g� !��# 

7� ,/*58 J3�79 ?�20 %>$ 7�  �!�#- 
�+ :/ / ��R  7�&)�(# 

#$ ,/*@ ��,� +2> KL@ 7� 7E*@ �� 7>�    � 0+��<JC/ !��	 02�O��2

 	+ 0123/ ;2<# :/ D/	+�T��@*>     +�
5���� �D!�#!5%� � D!�#

$��#  
������ ����I@/ 	+ +*���   6��^# 012��3/ :/ 
��M�'N 0���.

7��#2� �2
� 	+ 0	/O? 
���� � 0123/ 0	�  � �P@ 
�2�!# 0�.

73/	�� $9�	!@ fC*@ 6^#    ��� ��@ +*� 6�8 w��JN/ �� 0123/ 0�.

   012�3/ :/ �+�'J��/ 
��# :/ ,*5>�@ 	*�> 
&5T 7g5�/ 7� 7E*@

�2
� ,/:	/ 5#+*� !�
��C	 D	!C �     !��	 7�9�J3 	+ � ,- 02�O��

KL@ 
"@ ��[J�/ ,- 4V@ 7� � D/	+�T � 0+�<JC/�  	/2�C $'5# 2

 7JB2? 2b3 	+ 0123/ ;2<# 2� D/	+�T 2K/ 2?/ R�5p�. .+2�F3

$# l8�� �+*�3   � +*�� +	�-2� 4C/� :/ 2J�> 0123/ 0� �P@ +*�

�/ .+*� �!5�- 	+ 7 28 +*V�> 7� 295# 
�/ Rg�#  $5��  �	�


���� 6��P@ ,- 2F�+      A.��> ;!�. ��� $�(�"# 
��: 0�.

    7��3�I%? 0���.:�? 	����J3/ A.���> � 012��3/ ;2��<#  ���� 0/


����     
�"@ :/ {��5JE/ 0/2�� 7> 
�/ 0	�9@ U2J�? 0�.

KL@�   
����� :/ D/	+��T RJB2�? 	/2C 2     �$�(�"# 
���: 0��.

$# +�
5���   012�3/ ;2�<# $V�3 �
� +*�    2�O��!�!9@ 0��.

/ 7� 
V�30123   $%���B 0�.  2��d    {2�I# � 2�O��!�!9@ 6���C

.!��� A�/�B/ 
��: a�"#  

  � D/	+��T R�� 7B2G�+ +	*Q:�� 7(�/	 7� 7E*@ �� R�5p�.

 � 	*��"# D/	+���T !���	 �2J���# 7��� 2B :/ �0+���<JC/ !���	

$# $3�V�J�� 	*"# !�	 D/	+�T      $�/	��> �!�5.+ ,���3 � !�5>

     !��	 7��� $���J��+ 0/2��� D/	+��T 7&���*@ 0s@/2J��/ 2�J���#

$# .!���  

KL@ 7� 7E*@ �� 2F�+ ;2G :/���@*> 0	/O?2  D!#!5%� � D!#

$# +�
5��� 0123/ ;2<# 2� 0+�<JC/ !�	  
M�'N 

E +*�

  
����� 0��E 7� �0123/ :/       	+ $�t�> A.��> 2�� $�5JV# 0��.

   �2�
� A�/��B/ 7�5�#: 	+ �0123/ ;2<#    A.��> � 012�3/ 0	�

7��#2� 0123/ ;2<# D!� D	*T �:= 0	/O?    4B��5# ��@ +2�?

.+*� 6T�N 0123/ :/ /	�> �+�'J�/ 	+ D!#!5%�  

 

P���   

�R#	- ���8 !��  ��`	/: j�	 �/ )1384 .("    
�t�%8 7�(�/	 $��	2�

  $�G ,/2��/ 	+ 0+�<JC/ !�	 � 0123/ ;2<# R�� 02932? 

��� 0�. 1381 -1346" .�A.�s ,/2�/ 0+�<JC/ 0�. ��	�+ 

7 ��	��� 24 �143 -117. 

-�R#	 ���8 !�� e�$)��> 73/�2�  ��$JV�.  �� 	 )1389 .("  $��	2�

  6�#�N ;2�<# R�� 7(�/	      	+ $J&5�T !��)*@ � 012�3/ 0��.

,/2�/" . D�&)�(#0123/ +�<JC/� �J'. ����   �	����27 �46 -

19. 

��+�#- !��N e�$ �C $�@2#  �$��V8 �2B �2.: )1388 .("$�	2� 

7(�/	 ;2<# 0123/ � !�	 0+�<JC/ � ��[J�/ AI� 	+ 0�. 

f%JI# +�<JC/ ,/2�/" .%9#7 D�P�P"@ 0+�<JC/�  	����� 86� 

38 -1. 

�$�����2�/ !����N e�/	-2��
# R���"#  ��0	*��3 #0!��
 )1392 .(

"�2��
�    z��IJ5# 0�.	*���> 	+ �	*��@ � 	���> 0�2���3 0	�


'3 �!55>	+�T" .!�'# 7#�3�.+:*3 ��� � �  �	����96 �46 -

29. 

�02
#+�� 0!�N/ 2.�G !�"# e�U�V)�C �b8/  �A3/+ ���3 !�"# 

)1392 .("�	2�$ (�/	7 %8�
 ��R  ;2�<#  12�3/0 �  !��	 

+�<JC/0 :�� �+�'J�/ :/ �+/+ �.0 63�� 2� �5V#0 �!# "<@�\ 

�(Q0 	/+2�0 	+  �.	*��>0  *��8  7��- ,-" .  7#�5%�<B �+

7P(5# 7&�*@ � +�<JC/ /0 �� ���� �	��� ��J�6 �180 -157.  

�02V>/ � 	!�"#  �$��2> �79�5�. R��N )1379 .("KL@�2 !�	 

D/	+�T 2� !�	 7��#2� 6�g�@ � 0+�<JC/" .� 7#�32� 7E+*� �

 �	���52  �53 �84 -63. 

+*V
�0� e+��/+ �,�J��� H3/2B � 	��B/0� 9#� !)1390 .("�	2�$ 

7(�/	 ��R �	�I# J�/!
�$ 73/2� � !#-	+ 73/2� 	+ �.	*�>0 

���� !��#-	+ ������R � a���*J# ).	�
��B� 
��t�%8 	+ �+/+ ���.0 

*%��@$�(" .:��)!#0 +�<JC/0� �	�+ 5� �	��� 3 )� ����$ 15(� 

96 -81.  

�0+*V
� +�/+ e�	*�2[T/ R��N  ��,��5���C  R��N!�"# )1388 .(

"    ,/2��/ 0+��<JC/ !��	 � 0123/ ;2<# �0	�JQ�� 
�g�

)1346 -1384(" .A.�s� 0+�<JC/ 0�. � �	�+9 �	���� � 3 �

84 -53. 

�0+*V
� +�/+ e�,�J��� H3/2B � �0	��B !�9# )1388 .("� ��	2$ 

123/ ;2<# 7(�/	0 )*@ ��%Q/+ m)�Q�3 !$ �.	*�> 	+0  	+

 7&�*@ � 7&�*@ ��N�7JB�" .D�&)�(#   12�3/ +�<JC/0  ��	�+ 6 �

�	��� 23 �21 -1.  

$5�N  �02���> � 7�!. ��k�=/+��8 eR��N !�"# �0+��-	!T

) $%81386 .("	2�$� 7(�/	 $Z%8 ;2<# �0123/  ��[J��/ � 

!�)*@   ���� $�G ,/2�/ $%Q/+ m)�Q�3   0��.1384 -1350" .



$�%8 7#�5%<B  $�.�s�A.�s� 0+�<JC/ 7&�*@ � !�	 0�.�  ���� �������� ��	�
� � 
��� �	���  1395                    35 

 

A.�s� $8��JE/ � $3��3/ �*%8 7#�3 �	��� �24 �58 -31. 

 ) ,�����) �	*�!�&��� � R���N �0	!���N1391 .(" 0����*� 6���%"@

     � 012�3/ ;2�<# �$�%Q/+ m)��Q�3 !�)*@ R�� $95�+�<JC/

,/2�/ 	+ $J'3 2�d D/	+�T" . +�<JC/ D�&)�(# 7#�5%<B0123/ �

 �	���33 �83 -53. 

R#/+ ��!��> ,�E2# e �$���V8  !��N/ e �$��28  R���N  � �0!��N/ 

R�N )1392 .("!5� ��� :/!3/ 
��� 7)�� ,/2�/" .7#�5%<B 


���� 0�. 0+2V./	 � ,k>� ��� ���/ �	��� 2� 69 -55. 

$�%�+ �+/s3 � 	 � �R��N+�J�/ � 	 )1389 .("  R��� 7(�/	 $�	2�

 � 0123/ ;2<#AI� �+��B/ U:	/ 0+�<JC/ zIJ5# 0�." .

A.�s� 
���� � �. .0+�<JC/ 0��  �	���55� 140 -125. 

0* 	� �/!V8 !�� � $��%�  �2B$'(<# )1392 .("   $3��
E 2�K/

        +*�Q U�	 :/ �+�'J��/ ��� 0+��<JC/ !��	 2�� +��<JC/ ,!�

/+2� $"� *@0	". ,!� $3�
E 0+2V./	 D�&)�(# 7#�5%<B �

 �	���12 �32 -9. 

�02>�� r�V8 �  �$g)��#  R��#/ )1389 .(" ,*�#:-  7�(�/	  !��	 

D/	+�T �d$J'3 2 � !�	 0+�<JC/ 	+  ,/2��/  ���  �+�'J��/ :/ 

�+/+ 0�. $%<B � 7�  H��g'@  0�.!�> �+   $��C	)ISIC(" .

7#�5%<B A.�s� �. � 
���� 0+�<JC/ 0�.� ���  ��.!�9. 

 �	���56� 26 -5. 

�$3�3	 $'�2�  R���N e �j��JB2�#  ��2�# �  �$%�8����/k#  R��N 

)1392 .("7')�# AP3 C/ 0:��+/:- 0�.    +2�g%�8 2�� 0+��<J

�5# 7&�*@ ��N 	+ 0�.	*�> :/ $Q2� $)�#" . A.�s��   0��.
$)*� -$g3�� �	��� �15 �26 -1. 

�$��V�g� � 2�%8 � �*)!�N/ !�9# )1390 .("�	2�$   �� 7�(�/	� R

6#�N ;2<# �.0 123/0 : !�	 ��AI�2  ��.0  +��<JC/0  	+

/�) ,/21386 -1346.	 :(�  "�<@ 
�B�� ��(Q \0  	/+2��0" .

(#D�&)�  23/ +�<JC/01 ��	��� 30 �203 -181. 

) !�9# �0	��B � 2�3 �02�C e���> !�� �$C+�T1393 .("�	2�$ 

7(�/	 %8$ ��R ;2<#  12�3/0 � )*@ ��!  m)��Q�3  �%Q/+$ 	+ 

�.	*�>0  7P(5#MENA .	)�
B� 	��J�? �&@�� �7JB� 	+ 

�+/+ �.0 *%��@$�(" . 7#�5��.�s�  +��<JC/  ,k�>�  �	���� 17 �

140 -121. 

) 7P�!��T �R����	 	���>2(81386 .(" !���	 � D/	+���T U2J���?

 {k�P3/ :/ �� ,/2�/ :/ 0!./*� �0+�<JC/" . A.�s��  7�#�3 

��JE/ � $3��3/ �*%8$8 �	��� �26 �134 -111.  

6�B ��+/: $%8 � 	 � �0!�*9@ �5�# )1387 .("!#�2�
 123/0 	+ 

�5T�4 /�e,/2 7&)�(#  +	*#0: 7(�/	   �Z%8$  ���R  	/!�P#  ~2�� 

B2<#$ � U:	/ �+��B/ �5T�4  H��*>".  D��&)�(#  +��<JC/ 

123/0� ��� ��95� �	��� 19� 162 -147. 

R�N!�"# r2(B � 	*<5#0 2?2?0� !#�N )1388 .("$�	2� 

7(�/	  $Z%8 R�� ;2<# 6#�N �.0 123/0 �  �+���B/ U:	/ 	+ 


&5T AI� ,/2�/ $G ��� �.0 1385 -1346" . 7#�5%�<B 

+�<JC/ 	/!P#0 $�	2�) �.0 +�<JC/0 �(u��� �	�+ 6�  �	���

3 �53 -27.  

+�VC0� R�2�3 )1376.( "$�	2� 7(�/	  
�Z%8 R�� ;2<# 123/0 � 

!�	 +�<JC/0 ,/2�/"R�#�+ .   $�%# A����.  12�3/0   �,/2��/

7J��> $%# 123/0 	*
�E0 $#k�/ �,/2�/ D	/:� �2�3. 

� $%8 �02V5C 73�J�-	��>�Q) 73��� �1390 .("7(�/	 R�� ;2<# 

�~2� 	��J3/ �!5�=- �. � !�)*@  e$�%Q/+ m)�Q�3  7����P#  R��� 

�.	*�>0 �> !#-	+ � !#-	+2�"7#�5%<B .  D��&)�(#  +��<JC/ 

123/0� ��� ��J�. �	��� 31 �144 -121. 

�j/!# !�9# � �0!5C �+ �+s# )1392 .("�	2�$ 2K/ >�'�
 �.+�
3 

� +2g%�8 ��
�� �.0 +�<JC/0 2� �#2��7  	/O�?0  PJ��#�� 

E	�Q$ 	+ �.	*�>0 ��2?  �E$ 8 �  H���/ ).	� 
�B�  +*�Q 

�2?	�,* 	/+2�0 	+ �+/+ �.0  *%���@$�(" . +��<JC/ �  7&��*@ 

7P(5# /0� ��� ����J�  �	���6 �155 -133.  

) ,/2�/ 	�#- �>2#1393 .("��?	�>	�#-  $J&5T 0�.10  � R>	�> 2'3

   0�.!�> H��g'@ 7� 2J���2   $��C	ISIC"  ���+ A�/2��� .

���  0�.1390 -1380. 

&��/k#�%$ �.+�20eR�N � J#�T$� �@2#$ �  J#��T$  !��9# �

)1391 .("/ $�	2�# w�V@	�� D�VK ,����$�#2� ��3��3/ 7$  �

2E��#2� ,��7 	/O?0 PJ�#�E	�Q �$.	 ���2?	+*Q 
B�� ,*

	/+2�0 *%��@$��.	*�> +	*# :0    z�IJ5# 7&��*@ ���N 	+" .

)�/���. R�� A�R %%�)/$ 95�+�<JC/$U�	 �   ��.+2�	�> � ��. �

.�!55� !N/� $#k�/ +/:- ��F�3/+ 

) � 	 �$g%#1383 .("$�	2� 7(�/	  
�Z%8 R��  ;2�<#  012�3/  �

!�)*@ $%Q/+ 	+ ,/2�/" .   7�E+*� � 7�#�32� 7�%9#  �	���� �89 �

121 -81. 

�$)+�8 0�!
# R��N !�"#  ��0*5.+ �kE )1390 .("7���P# 

7(�/	  R�� 
�Z%8 !�	 +�<JC/0 � D/	+�T 	+  �.	*��>0 	+ 

��N 7&�*@ � �.	*�>0 *�8 OECD 6�%"@ H� $5JV# 2� 

�+/+ �.0 $%3��" .7#�5%<B +�<JC/ 	/!P#0�  �	���29 �24 -1. 

�/	-2
#  R��"# e  �$3��./2B $�5�
#2B  7�� /	  � R��N ��+/:  
��- 

)1390 .("�	2�$ 7(�/	 # ��,�  !��	  ;2�<#  ~2�� �  !��	 

+�<JC/0 	+ �.	*�>0 zIJ5# �!55>	+�T 
'3" . :���)!#0 
+�<JC/0�  �	�+5 �	��� �14 �90 -69. 

    73����� ��+/: R����N � $��%8 �$3���P.+ e$%8!���"# �$�=*��#



36                    ���&'( )���*�� � ��� :... ,/2�/ 
&5T AI� 	+ D/	+�T � 0+�<JC/ !�	 �0123/ ;2<# ,��# 7(�/	 $�	2�  

 

)1394 .("  	+ !����)*@ !����	 � 012���3/ ;2���<# R����� 7���(�/	

����F5�     ,/2���/ 6��P3 � 6���N 6������ �!��55>!�)*@ �	���� 0���.

 �+/+ � *@���#�#�� � /+*��@ �2��932? 
���Z%8 
��B��.	)  $�*%����@ 0���.

��*�("   $��.�s� $��%8 7#�5%<B . A.�s��  ��.   7&��*@ � !��	 0
0+�<JC/ �	��� ��95� ��� �19 �40 -25.  

#�8�9�2��N ,��5$�N �� � R  +��.2B �2�V.	 )1389( ." ��	2�$ 

# 
t�%8 7(�/	�# ,�� 7�')  ��.0  �� 7&��*@ �� �.	*��> 	+ 	/!0 

#	��Q�2B- ���� � 73�� ��P  (��5#)".    012�3/ +��<JC/ D��&)�(#� 

 �	���25 �88 -63  

��+/:	�93  �� 	  �  �R��"# r��V8  ��b8/ )1383 .("   R��� 7�(�/	

6#�N ;2<#   A�I� !��	 � 0123/ 0�.    	+ 0+��<JC/ 0��.

,/2�/" .0123/ +�<JC/ D�&)�(#�  �	���2 �81 -61. 

 �$��
%)/ 
���&3) ��� 2�%8 �$V�����2? � 7�����1393 .(" $���	2�

`*5@ D/2��[@    $�J'32�d D/	+��T 02�O�  ��2�"@ a�/2�� 	+   0��.

R����  $3���#: �	�+ 2��� !���>L@ ���� $��%%�)/1391 -1383" . 7#�5%��<B
 $�.�s� $�%8 A.�s��  ��.   0+��<JC/ 7&��*@ � !��	 0  ���� �

 �	��� ��	�
�14 �92 -75.  

) !����"# �$J����2B*31378 .(" 	+ $���&�9�. � !���N/� 7�����	

$95���+�<JC/" D�#!��Q 7�����# �,/2��
@ ..����	 $��F5.2B

 

  

Abalaba, B. P. & Dada, M. A. (2013). 

“Energy Consumption and Economic 

Growth Nexus: New Empirical Evidence 

from Nigeria”. International Journal of 

Energy Economics and Policy, 3(4), 412-

423. 

Al-mulali, U. & Sheau-Ting, L. (2014). 

“Econometric Analysis of Trade, Exports, 

Imports, Energy Consumption and Co2 

Emission in Six Regions”. Renewable and 

Sustainable Energy Reviews, 33, 484–498. 

Altaee ,H. H. A. & Adam, M. H. M. (2013). 

“Electricity Consumption-GDP Nexus in 

Bahrain: A Time Series Analysis”. Journal 

of Economics and Sustainable 

Development, 4(20), 42-51. 

Apergis, N. & Payne, J. E. (2012). 

“Renewable and Non-Renewable Energy 

Consumption-Growth Nexus: Evidence 

from A Panel Error Correction Model”. 

Energy Economics, 34,733-738. 

Aslan, A., Kum, H., Ocal, O. & Gosbasl, O. 

(2013). “Energy Consumption and 

Economic Growth: Evidence from Micro 

Data”, Proceedings of ASBBS, 20(1), 280-

288. 

Baek, J. & Kim, H. S. (2011). “Trade 

Liberalization, Economic Growth, Energy 

Consumption and the Environment: Time 

Series Evidence from G-20 Economies”, 

Journal of East Asian Economic 

Integration, 15(1), 3-32. 

Bekhet, H. A. & Othman, N. S. (2014). 

“Long-Run Elasticities of Electricity 

Consumption, FDI, Export and GDP in 

Malaysia”. International Journal of 

Economics and Finance, 6(8), 78-90. 

Bouoiyour, J. & Selmi, R. (2014). “The Nexus 

between Electricity Consumption and 

Economic Growth in MENA Countries”. 

Energy Studies Review, 20(2), 25-44. 

Breitung, J. (2000). “The Local Power of 

Some Unit Root Tests for Panel Data”. 

Advances in Econometrics, 15, 161–177. 

Choi, I. (2001). “Unit Root Tests for Panel 

Data”. Journal of International Money and 

Finance, 20(2), 249–272. 

David, U. & Ann, T. (2014). “Causality 

Dynamics between Money Supply and 

Inflation in Nigeria: A Toda-Yamamoto 

Test and Error Correction Analysis”. 

Journal of Empirical Economics, 3(2), 63-

75. 

Dedeoglu, D. & Kaya, H. (2013). “Energy 

Use, Exports, Imports and GDP: New 

Evidence from the OECD Countries”. 

Energy Policy, 57, 469–476. 

Dogan, E. (2014). “Energy Consumption and 

Economic Growth: Evidence from Low-

Income Countries in Sub-Saharan Africa”. 

International Journal of Energy 

Economics and Policy, 4(2), 154-162. 

Eddrief-Cherfi, S. & Kourbali, B. (2012). 

“Energy Consumption and Economic 

Growth in Algeria: Cointegration and 

Causality Analysis”. International Journal 

of Energy Economics and Policy, 2(4), 

238-249. 

Eggoh, J. C., Bangake, C. & Rault, C. (2011). 



$�%8 7#�5%<B  $�.�s�A.�s� 0+�<JC/ 7&�*@ � !�	 0�.�  ���� �������� ��	�
� � 
��� �	���  1395                    37 

 

“Energy Consumption and Economic 

Growth Revisited in African Countries”. 

Energy Policy, 39, 7408–7421. 

Erkan, C., Mucuk, M. & Uysal, D. (2010). 

“The Impact of Energy Consumption on 

Exports: The Turkish Case”. Asian Journal 

of Business Management, 2(1), 17-23. 

Hadri, K. (2000). “Testing for Stationarity in 

Heterogeneous Panel Application”. 

Econometric Journal, 3, 148–161.  

Im, K., Pesaran, M. H. & Shin, Y. (2003). 

“Testing for Unit Roots in Heterogeneous 

Panels”. Journal of Econometrics, 115(1), 

53-74. 

Kaplan, M., Ozturk, I. & Kalyoncu, H. 

(2011). “Energy Consumption and 

Economic Growth in Turkey: 

Cointegration and Causality Analysis”. 

Romanian Journal of Economic 

Forecasting, 2, 31-41. 

Kum, H., Ocal, O. & Aslan, A. ( 2012). “The 

Relationship Among Natural Gas Energy 

Consumption, Capital and Economic 

Growth: Bootstrap-Corrected Causality 

Tests from G-7 Countries”. Renewable and 

Sustainable Energy Reviews, 16, 2361– 

2365. 

Lau, E., Chye, X. & Choong, C. (2011). 

“Energy-Growth Causality: Asian 

Countries Revisited”. International 

Journal of Energy Economics and Policy, 

1(4), 140-149. 

Lean, H. H. & Smyth, R. (2010). On The 

Dynamics of Aggregate Output, Electricity 

Consumption and Exports in Malaysia: 

Evidence from Multivariate Granger 

Causality Tests”. Applied Energy, 87, 

1963–1971. 

Levin, A., Lin, C. F. & Chu, C. S. J. (2002). 

“Unit Root Tests in Panel Data: 

Asymptotic and Finite-Sample Properties”. 

Journal of Econometrics, 108(1), 1–24. 

Li, F., Dong, S., Li X., Liang Q. & Yang, W. 

(2011). “Energy Consumption-Economic 

Growth Relationship and Carbon Dioxide 

Emissions in China”. Energy Policy, 39, 

568-574. 

Li, L. (2014). “Empirical Research on the 

Relationship between China Export and 

New Energy Consumption”. International 

Journal of Energy Economics and Policy, 

4(2), 229-237. 

Maddala, G. S. & Wu, S. (1999). “A 

Comparative Study of Unit Root Tests 

with Panel Data and A New Simple Test”. 

Oxford Bulletin of Economics and 

Statistics, 61, 631–52. 

Mehrara, M. (2007). “Energy Consumption 

and Economic Growth: The Case of Oil 

Exporting Countries”. Energy Policy, 35, 

2939–2945. 

Menegaki, A. (2011). “A Markeing Mix for 

Renewable Energy in Europe, Based on 

Consumer Stated Preference”. Renewable 

Energy, 39, 30-39. 

Menegaki, A. N. & Ozturk, I. (2013). 

“Growth and energy nexus in Europe 

revisited: Evidence from a fixed effects 

political economy model”. Energy Policy, 

61, 881-887. 

Narayan, P. K. & Smyth, R. (2009). 

“Multivariate Granger Causality between 

Electricity Consumption, Exports and 

GDP: Evidence from A Panel of Middle 

Eastern Countries”. Energy Policy, 37, 

229–236. 

Nasreen, S. & Anwar, S. (2014). “Causal 

Relationship between Trade Openness, 

Economic Growth and Energy 

Consumption: A Panel Data Analysis of 

Asian Countries”. Energy Policy, 69, 82–

91. 

Nnaji, C., Chukwu, J. & Moses, N. (2013). 

“Does Domestic Energy Consumption 

Contribute to Exports? Empirical Evidence 

from Nigeria”. International Journal of 

Energy Economics and Policy, 3(3), 297-

306. 

Oladele, O. & Oderinde, L. (2011). “Output, 

Electricity Consumption and Exports in 

Nigeria and Ghana Evidence from 

Multivariate Causality Test”. Applied 

Econometrics and International 

Development, 11(2), 153-164. 



38                    ���&'( )���*�� � ��� :... ,/2�/ 
&5T AI� 	+ D/	+�T � 0+�<JC/ !�	 �0123/ ;2<# ,��# 7(�/	 $�	2�  

 

Ozturk, I., Aslan, A. & Kalyoncu, H. (2010). 

“Energy Consumption and Economic 

Growth Relationship: Evidence from Panel 

Data For Low and Middle Income 

Countries”. Energy Policy, 38, 4422-4428. 

Pahlavani, M., Wilson. E. & Worthington. A. 

C. (2005). “Trade-GDP Nexus in Iran: An 

Application of the Autoregressive 

Distributed Lag (ARDL) Model”, Working 

Paper, University of Wollongong. 

Pedroni, P. (1999). “Critical Values for 

Cointegration Tests in Heterogeneous 

Panels with Multiple Regressors”. Oxford 

Bulletin of Economics and Statistics, 61, 

653-670. 

Phillips, P. C. B. & Perron, P. (1988). 

“Testing for a Unit Root in Time Series 

Regression”. Biometrika, 75(2), 335–346 

Sadorsky, P. (2012). “Energy Consumption, 

Output and Trade in South America”. 

Energy Economics, 34, 476–488. 

Sami, J. (2011). “Multivariate Cointegration 

and Causality between Exports, Electricity 

Consumption and Real Income per Capita: 

Recent Evidence from Japan”. 

International Journal of Energy 

Economics and Policy, 1(3), 59-68. 

Shahateet, M. I. (2014). “Modeling Economic 

Growth and Energy Consumption in Arab 

Countries: Cointegration and Causality 

Analysis”. International Journal of Energy 

Economics and Policy, 4(3), 349-359. 

Shahbaz, M., Nasreen, S., Hui Ling, C. & 

Sbia, R. (2014). “Causality between Trade 

Openness and Energy Consumption: What 

Causes What in High, Middle and Low 

Income Countries”. Energy Policy, 70, 

126–143. 

Toda, H. Y. & Yamamoto, T. (1995). 

“Statistical Inference in Vector 

Autoregressions with Possibly Integrated 

Processes”. Journal of Econometrics, 66, 

225-250. 

Tsani, S. Z. (2010). “Energy Consumption 

and Economic Growth: A Causality 

Analysis for Greece”. Energy Economics, 

32 (3), 582-590. 

Tugcu, C. T., Ozturk, I. & Aslan, A. (2012). 

“Renewable and Non-Renewable Energy 

Consumption and Economic Growth 

Relationship Revisited: Evidence from G7 

Countries”. Energy Economics, 34, 1942-

1950. 

Ziramba, E. (2013). “Hydroelectricity 

Consumption and Economic Growth 

Nexus. Time Series Experience of Three 

African Countries”. European Scientific 

Journal, 9(1), 85-95. 

 

   


