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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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 ::/ !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 



$�%8 7#�5%<B  $�.�s�A.�s� 0+�<JC/ 7&�*@ � !�	 0�.�  ���� �������� ��	�
� � ��� �	���  1395                    29 

 

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(  

+�&�/ ,��# 	+  
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